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Tpenncaobue

DTa KHWra LpefHESHAYEHA AJA BCEX, KTO HHTepeCyeTCH PpaiHOSJEXTPOHHU-
Eoffi B 3aHAMdeTCH KOHCTPYWpOBaHHeM OHTOBHX SJEKTPOHHHX YCTpoficTB. 3iech
ABHH TPHENANHANBHHE CXEMH H OIMCAHHA MPOCTHX H3MEPHTeNLHHX NpHGOpOB H
EHAERATOPOB PA3JHYAOIO HA3SHAUEHHS, FeHEPATOPOB, 3JEKTPOHHHX pese, NEpEroBop-
HHX ycTpoficTs, yueSunX YCTPOACTB H HCTOMHHKOB NHTaHHA, Pa3spaboTaHEMX H HC-
OHTRHENX aBTOPOM. Uacts NpHBelleRHEIX B STOR KHMre ycTpoficts OuMa onybazm-
gosaEs B Gpomtope <30 cxeM pafHOMOOHTENLCKHX YCTpOHCTB» (M3aaTtenbcTBo «Pa-
Amo H cBasb», 1982), ocranmberie myGaBkyiorcs snepene. C HENBI0 yayumieHHs na-
PAMETPOB B HEKOTODHE paHee pa3paGoraHHee NPHOOPH ABTOPOM BHECEHH He6OMb-
mze H3MenenHs. OnucanAele YCTPOACTBA NpefHA3HAUCHR AJs NpEMeHeHass B OHTY,
& TAKXe Ha MPOHU3BOACTBE AJH B yueOHHIX OPIaHH3ANMAX,

BOALIMEECTBO YCTPOfiCTE TPOCTH A AOCTYNHH JUIA CAMOCTOATEILHOTO NOBTOpE-
EBAf B CHTOBHX YCTOBHAX panmojioGurelaMu cpeiiell kpanuduxauuu, Qe BHROA-
Segn Ea COBPEMEHHOJt S/eMenTHOR Gase INMPOKOre NpHMererns. B onucammn yka-
SAHEA BOIMOXHAS 38MEHa HCNOJILSOBAHHWIX 3JEMeHTOB Ha JpyrHe, OINMakHe 0o Na-
paMerpad. YK23aHH xapaxrtepHble oCOOSHHOCTH HaJan<HBaHHA.

Pangomwo6HTean MOryT HCHOML3OBATHL B ONNCEHHHY YCTpoficTBAX ¥ JpyrHe
SAEMEHTH, He YKA32HAHe Ha CXeMe H B ONHCAHHH, HO AJS HX NPUTOZHOCTH Beobxo-
AEMO mpoBecTH HcnnTanue, [losToMy aBTOp He MOMer [ABATh KOHCYJNLTAIRA IO
ponpocaM «Moxnro Jan..», «Uro Gyrer, ecnm..» B T. 0. OTBeTH Ha HHTepecyiomue
Bac BoNpoCH MOXHG NONyusTh B «PaAHOTeXHHYeCKOR KOHCyIsTauums, o paGore
EoTopoli MOXHO Y3HATH W3 XypHana «Papuos, 1985, Me 5, c. 7.



HUHOWKATOPH i UIBMEPUTEJIbHBIE ITPUBOPHI

BoapTMETPH-HHANKATOPEE .

BoabTMETPH, norpemmocTs usMepeHHs KoTOpPHX npeswimaer 4%, orao-
CATCH K TpyNlle HHAMKATOPOB, BOJNBTMETPH-MHAHKETOPH MOMHO H3rOTOBMTL Oe3
MpPHMCHEHHA AOPOrCCTOANIEX SWIEKTPOR3MEPHTENBNHX NPHGOPOB, HCMOAL3YA CBETO-
H3nyuallline 5AeMEHTH -— HeOMOBHe JaMNH, JIOMEHECHeHTHHE CBeTORHOKH M IKHA-
KOEpHCTANAHYeCKHe HHAHKATODH.

BLCOKOOMHbe BOABTMETPH-RHAHKATODH AONYCKEETCH HCMOAB3OBATS TNPH pe-
MOHT¢ GOALINHHCTBA PAAROaNTIAPATOB, TAK KAk DASGPOC PEXHMOB N0 HATIPAIKCHHID
Ro 10%, kak npaBuio, We yXYAIIAeT TeXHHUECKMX XapaKTePHCTHK YCTpoORCTBa,

“JlAs H3MepeRHA HaNpPAMEHHs Ha OHQPOBMX MHKPOCXEMAX, NHTAKMHXCE OF HCe
TOYHHKAZ TOKa HanpsxenmeM -5 B, MOKHO HCNOAL30BATH BOJAETMBTP-BHAHKATOP,
CXeMa KOTOpOrQ nokasasa ma PHC. la. MHamkanus HanpsxesHsl oCYUIECTBARETCH
HIECTHI0 CBeTONMofaMe B Ipefieaax 1,2—42 B wepes kamnme 0,6 B. BxomHoe co-
NpPOTRBJEHHe HHAMKATOPa He MeHee 20 xOM, wanpsxenne nurapmua +5 B, Tox no-
TpeGnehHa NpH H3NYSAEIAX CBETOAHOAAX — oKoao 60 MA, .
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B HEAHKaTOpe HCTONL30BaH NpHHOEN paboTH, sakmovamliufics B $EKCamE
MARCHHA HANPAMEHHH Ha Nepexofax (asa-— IMMTTED TPAH3KCTOPOB ¥ NDAMHX TAa- .
JeHuB HanpAMeRHA Ha AMOAAX, Koropse pasHu 0,6 B na xamnom saemenre,

Mupuratop cobpay ma TpaHsucropax VTI—VT7 u ceerosmopax HLI—HLS.
Jin5 yBenHuesus BXOAHOTO CONPOTHBIEHEA NDHGOpa npeluasHaven Tpansucrop VT,
BKAIYEHHKE No CX¢Me SMKTTEPHOro NobTOpuTend, IIpHM HanprAMKeHHH HA BXOofe Me-
“wee 1,2 B tpausucropst VT1 —VT7 zakput B ceerononm HL1—HL6 norawens.
Ecnp HanpsxeHHe Ha BxOJe HeckKoJbko mpesmmaer 1,2 B, obpasyercs iens Toka
yepes Oasw TpausMcropos VT, VT2 u ceeropuox HL1 3aropaerca. Janshefimee
nopuinende Hanpaxennss Ha 0,6 B npusopuT K 06pa30BaHHIO AONONHHTEALHOH uLenA
Toga vyepes BHox VDI, pesucrop R3 ¥ mepexop Gasa— smurrep Tpamsucropa VI3
# BKaOYeHEl0 ceerogHoaa HL2, ARanornuyo BKIIOYAIOTCA H oCTAJbHEE CBETOXHONM
NDH NOBHINEHHE HaIPAXEHUs Ha Bxoie 10 4,2 B.

Ecan 8o BXOAHYI0 Henb HOAKMOYHTH CTAGHAHTPOH B CTabHJIH3HPYIOIleM Has
NPABASHUH, HHAMKATOPOM MOXHO Oy[NeT H3MeDHTh HANDAMEHHS, HaiHHag ¢ Ha-
npaXeHus crabunusanud cra6unurposa. TakHM HAZBKATOPOM YHAOGHO KOHTPOJH-
poBaTh MANpFIKeHHWe AKKYMYAnTOPHOA Garaper. TlpH yBeqHueHHM ManpsIKeHHA OH-
TaHUA Heo0XOAMMO HCROAL30BATL pesnctrop R8 Ha OGosminee conporuBieHue.

Jan HHAMKaTOPa MOXHO NPHMeHAThH TpaHancropw KT315 (mofme H3 cepHE)
co cratHYecKHM Ko3(qbHuHentoM nepepaud Ttoka 50..60, mwoanm ua cepun K102,
K103,

Bonsrmerp-unaukaTop cofpam B MASCTMACCOBOM Kopnyce asropyuxn (puc. 1,6),
BHYTPEHHAH 9aCTh KOTOpOfi yAanAeHa, ¥ HA ee MecTO YCTAHOBJAEHZ MOHTamHad IJa-
14, BHPE3aHHAX H3 CTEKIOTEKCTOAHTAa toMKHOA 1 MM. B HmHeH yacty MAaTH MO+
MCLIEH KOHTAKT M3 CNHPAJAbHON DpPYIKHHE, KAaCalOUUECH H3MepHMTENnHOfi HIJIH, 3a-
KDENNEHHOA C TOMOLIBI) SNOKCHAHOTO KOMHAayHAa B TOPUe Kopmyca. Beime mpy-
WHHHOrO KOHTAKTa HMa Iiare yCTAHOBJICHH UIECTh CBETONMOJOB H OCTAJILHHE 3Je-
MEHTH HBAHKaTOopa. BepxHAn wacre MOHTAXHOH NJATH 3AKAHYABAETCH IUTHPEM M3
BHHTa M3 Aavuoft 25 MM, ma xortopoff B HepafodeM NOAOKEHHH HHAWKATOPA Ha-
MOTaHH RpoBoza Mapru MIT®-0,12 pna noakniovenns nuranus. Jina ynoGerea
BRJIOYEHHS MHJIHKATOPa K NPOBOJaM NHTAHWHR HPHNAAHH NPYyXKHHHHE MHHHATIOP«
HHE 3dxuME (pHC. 1,8).

Coenunente 3JeMEHTOB BHINCAHAIOT npoBogom IMBJIIO 0,12 anu T13B-20,12.
llocne npoBepks paBoT0CnOCOBHOCTH HHAMKATOpP2 MOHTAXKHYWO JUIATY €O CTODOHE
BLEQAOB 3AEMEHTOB CHEJYET 3&/HTh 3TCKCHABHM KoMmpayHIoM. B Kopuyce nampo-
THB CBETOIHONOB HYXHO NPOCEEDNHThL OTBEpPCTHe AWaMerpoM 2,5 MM, Bosdle KOTO-
PHX BHrPABHPOBaTE NHOPH, COOTBETCTBYIOLLME 3HAYCHHSM HATIPAKEHHS CBEYCHESH
CBETOAMOJOB.

Hanaxupanve HHAKKATOPa CBOAMTEA K NOA6OPKe CBETOAHOAOB C OJHHAKOBOH
RAPKOCTEID CBEeYEHHHA.

JA7 yMeHblIeHHS BPEMEHH DPEMOHTa CJOXHON 3eKTpOHHOH alNlapaTypl Ieje-
coobpasio mpu ee Pa3paborke HAH MOJIESPHHIAUHH NPEAYCMOTPETh HHAHKATOD pe-
KHMOB paloTH, ¢ NOMONIBIO KOTOPOYO MOMHO ONEPATHBHO NPOBEPATH PEKHMH MO
NOCTOAHHOMY TOKY Beex YaJos ycrpofictea, CxeMa oOHOrO M3 BaDHAHTOB TAKOLD
HHHKATOpa nokasana Ha puc, 2. BxolHofi Tox ueaHkatopa 0,1 MA, Hanpsmenue
nuranus 10. B, toxk norpeGien#s or HCTOYHHKA NHTauus He Oosmee 10 MA.

YerpeficTso CONEPXHT HIMEPHTENbHHA MOCT Ha pesuctopax R4—R6 W Tpam3k-
crope VT1, B aMarosans koToporo BKmoweHsl ceeTofuoan HL1 w HL2. Tlpm 6Ga-
JlaHce MoCTa, KOrAa CONDOTHRISHH: TpaHsHcropa skBuBanentHo 1 xOw, wampame-
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HHe Ha CBETONHOAAX OTCYTCTBYeT H OHH TOramieHu., ECAH KOHTpOMHpyeMoe Hamps-
WeHHe INpeBHINdeT YCTAHORJACHHOe 3HAageHHe, Ttpansuctop VT1 6yaer oTKparT ®
ceeropion FIL2 ceernren. [loHMMKeNHOe KOHTPOMHPYEMOe HaTIPSKEHHe MPHBOAHT K
3aKpHBanHI0 Tpan3ncTopa VT1 u ceevenmio cseromnoma HLI.

Has yMewpileHHs pasmMepor HHAHKaTOPa BMeCTo nepexmodartenst SAl MoxHo
HCMIONbL30BATL (ONLIHPOBAHHHE HOPOBOJNHHKH [U1ATH, HOPMa KOTOPHX HOMKHA CO-
OTBeTCTBOBATHL UOKa3anwoi Ha cxeme. [lpuw KoHTpONE peRUMOB -PalOTH  KOHLOM
OTBEPTKH NOQHEPegHC 3aMEIKAOT HPOBOJHHKH, COEAHHEHHHE C BXOAHEIMH PE3HCTO-
pamMu R1—R, ¢ NPoBOANMKOM, HONKMIOUEHHHIM K Gase TpaHsucTopa. BXofume pe-
SHCTOPH  DACCYHTHIBAIOT HMCXOAR W3 SHAYCHHA KOHTPOJHPYEMOro HAMpRIREHHs —
10 xOu wa 1 B, npe ycnoesm, yTo cTaTHYecknil KoahbHIueHT nepegaun ToKa TpaH-
sucropa VTl paser 50. B 3tom cayuae ycTaHaBnHBaercs (anaHC H3IMePMTENLHOTO
MOCTa K CBCTOJIHOAN TOralleHkl.

Has MHAWKATODA CAefyeT NPHMEHNTbL CBETONMOMEL, KOTOPHC JAl0T AOCTAaTONNYIC
APKOCTD CBEHEHHsl TMPH TOKe 5 MA,

TpoGHKKH A8 UHPPOBLHIX MHKPOCXEM

[lpu paGote ¢ uubpoBHMEH MEKPOCXeMamu Y206HO NOMB3OBATLCH NpPOG-
HAKOM, cXema KoToporo usolpaikesa Ha pHC, 3. C ero NOMOINBIO MOMHO Ompeje- -
JIHTL: JIOTHYECKpe COCTOSIHMe 3JeMeRTOB MHKPOCKEMH, TEPexofl W3 COCTOSHHA JOTH-
qeckoro 0 B 1 u Hao60pOT, Hanudie oOpHBa BXOMHON 1ENH, NOCTYIAEHHe CEPMH Iie
PHOZHUECKHX HMOYALCOB; GHKCHPOBATH OMUHOYHHE MMIYJILCH MaIOH ANHTENLHO-
CTH, KOTOPHEe HeBO3MOKHO HAOMONaTh Ha 9SeKTPOHHO-IYHeBOH TpYOKe oOOHMECTO
ocuuanorpaga H3-aa craGoro cpeueHus JOMuHOGOpa,
[Ipo6rrk cofpan Ha ABYX €4eTHIpeX3JeMeHTHHIX MHKpocxemax thHma KI155JIA3
U CONRPHKHT: AB& BXOAHHX MHBepTOp2 Ha saemenrax DDI.1, DD2.1, asa RS-1purre-
pa na anemerrax DD1.2, DD1.3 u DD22, DD2.3, asa sneMenta wHa¥Mkansy DDI A4,
DD24, marpyskol KoTopHx ciyxar ceeropoam HL1 w HLZ2, Tpurrep ma snemen-
Tax DD1.2, DD1.3 ¢ukcHpyer nannuse Ha BXOJe NpoGHHEA HanpsMXeHRA BHCOKO-
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fo yposs (aor. 1), Tpurrep Ha sanementax DD22, DD23 —nankyne Ha BXoze
upobHHKa HAUPAKCHHA HH3KOTO ypoBHs (Jor. ().

IMocre noawiiodenss NpoOHHKA K HCTOYHHKY IHTAHHEA TPH HENOAKITIOUCHHOM
BXxoze Ha BHXoge 3jementa DDI.1 ycraHaBuBaeTcs HalpAMNKEHHe BHICOKOTO YPOB+
H7, Ha BxoZe sneMenta DD2.1 - HanmpsaxkedHe HHIKOTO ypoBHs. Hanpsimkenne Hus-
KOro YpoBHA TepeBofnT no Bxoly 4 Tpurrep Ha suemerrax DD2.2, DD23 B coe-
TOfIHHE, NPH KOTOPOM €ro BHIXOJAHOH CHTHAJA COOTBETCTBYET HANDMKEHHIO HHSKOro
yposus, Ilpu -stoM ¢ BHXOAa sieMenta DD2.4 nocrynaeT HanpsxeHHe BBICOKOTO
yposus ¥ ceeroawon HL2 ceeruresn, CocrosmMe Tpurrepa Ha spemenrax DDI12,.
DD1.3 He onpejie/eHo, NMOCKOALKY Ha ero BXxof (BhBof 4) HoCTyDaeT HanpsikeHHe
Bhicokoro yposus. Ceeronmog HL1 MomeT HAM CBeTHTBCH, HAH OHTH NOTAILEHHLIM.
Npu naxaruH wa kHomky SB2 «COpocs wa BHXoOax TPHITEPOB YCTAHABMHBACTCH
HanpaxeHHe BHCOKOIQ YPOBHS, Ha BHX0Aax sieMento DD14 v DD2.4 — nm3ko-
To ¥ 06a cBeroanofa racHyt. [locsie oTHyCKaHHA KHOIKM TPHITED Ha 3JeMEHTax
DD2.2, DD2.3 wanpameHHeM HH3KOI'O YPOBHA No Bxoly (eoiBod 4) Iepekmoua-
ercs u ceeroguon HLZ2 eHOB HaumHaeT ceeTuThes. Tpurrep Ha saementax DDI.2,
DD1.3 ocraercs B npemnem cocToadud, u ceeropuoj, HL1 noramen. Eciu Ha Bxon
UpOGHHKA TNOAAThL HANpAXEHHe HH3KOFO YPOBHA, COCTOfSHHE SJAEMEHTOB He M3Me-
unercs. Cpergmufics Ceetopnof HL2 nokasmpaeT HalHYHe Ha BXOje HAIPSIKEHHs
HH3KOro ypoBHS.

Ilpp mOCTYIMeRHH Ha BXoA NPoOHHKA HaNpsIKeHHS BHICOKOTO YPOBHS TDHITED
#a saeMentax DD1.2, DD1.3 maMensier CBO® cOCTORHHE M HMAYHHAET .CBETHThCH CBe-
ropuox HL1. Cocrosmue tpurrepa ua sieMeHrax DD2.2, DD2.3 Be uamensercs, mo-
CKOJIbKY Ha €ro BXOA MOCTYlaer HanpfikeHHe BHCOKOro ypobBHs. B 9T0 Bpems cBe-
TATCcH o6a ceéromkopa. ITocne maxathR Ha KHOnky «COpoce TpHITED Ha syeMeHTax
DD22, DD2.3 nepekmwousercs u ceerondon HL2 racwer. Tpurrep Ha sieMenTax
DD1.2, DD1.3 ycranap/iHBaeTC® B CBOe NpexHee cocTosrue, H ceeropnon HL1 cge-
THTCH, ECIH Ha BxOJ NPOGHHKA NOCTYNaeT ORHHOYHHI HMIYJALC HH3KOTO HJH BSl-
COKOre ypoBHS, TO NoCAe €ro INPOXOMXKACHHA HATHHAIOT CBETHThcH 06a CBETONHOAA.
IMocae waxates Ha kHonKy «COpocy» ocraeTcsi Toperh TOJBKO TOT CBETOHHOH, KO-
TOpbiil cBeTHACH N0 TOCTYNMeHHs HMRyabca, IIpH NOCTYmNeHKE HA BXOL YyCTpofi-
<TBa CepHH NEPHONMYECKHX HMNYMAbcoB OyneT ropeth ofa ceeropuoza. Eciuw B 510
8pemMa HAMATh Ha KHONKYy «CGpocs, ofa cBerofmoid NOTACHYT, NPH OTOYCKAHHMH
KHOOKH — OIIATE HauHyT CBeTHTbcA, OODHIE M3aMepseMOH 1lENH ONpefelsioT H3Me-
HeHHeM RalpAXKeHHsi HH3KOIO YPOBHS Ha BHICOKHE NpPH HaMaTHH Ha KHONKY SBI.

[lpr paGore ¢ mnpofuukoM ofpejeficHHe EBXOJHOIO HANPSAMKEHHA CBONHTCH K
CaenyomeMy. JlorHueckufi ypoBeHb BXORHOTO HANDAMEHHs ONpEACAAETcS NOC/IE
c6poca Tpurrepos NpoSHukz kuonkoii SB2. TIpx HaMeHCHHH YDOBHS BXOJHOIO CHI-
Hana ¢ HH3KOTO Ha BLICOKHH Wik Hao0OpOT HAaYMHAIOT CBETHTHCA 00a CcBETOAMOAS.
Ecin Hocne YCTAHOBKH TDHITEPOB YCTPOACTBA B HyNs OCTACTCH CRETHTHCR JHIb
OIHH CBETOAHOA, KOTOPHH Tropen A0 H3MEHEHH§ JIOMHYECKOr0 COCTOSIHHA BXOJHOTO
CHTHANA, TO Ha BXOA MOCTYNAJ ONMH IIH HECKOJEKO HMIYJIBCOB, €CAH CBETHTCSH
TOJNLKO JApYrofi CBETOAHON, — H3MEHHACH JIOTHYECKHA YPOBCHb BXOAHOFO CHIHANE.

Mpobrax MoxHo cobpars Ba MuKpocxemax teHna KISIJIA3 wim KI133JIA3.
Jlag yno6erBa 2HaNM3a BXOJHOTO CHIHANA JKENATENbHO NPHMEHHTL B IpObHUKe
ceero/iHon HL1 kpacuworo, a HL2 senesoro ceeuemns. Jng npobuHga MoXKuo HC-
NoJIp30BATL WIACTMACCOBHT Kopnye Mo6of GopMeL

ITpofunk, cxema KOTOpOro MoKasana Ha pHC. 4, HmeeT GoJjee MMPOKHE (yHK-
UHOHANEHEE BOMOMHOCTH NO CPaBHEHHI0 ¢ npeiufiymuMm. O no3soaser, KpoMe

7
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VEa3AaHHHX B TNpPeANAYyHEM BapHAaHTe W3MEpeHRH, NPOM3BOLHTh CYET BXORHEX
HMnynecoB o 16, nocrynasomux Ha BxoA I, saxoasmuiics B nornveckofi cmssH H
€0 BXOIOM 2.

Yerpoficreo cobpaso ua Tpex Mukpocxedax DDI—~DD3 n cemMn cseropmoaax
VLI—VL7. Ha saemenzax DDI1.1-DD1.3, DD21—-DD23 u ceerommogax HL1—
HL3 Bunonmeno ycrpoficTeo ynparichus paGorofi NpobHWKa ¢ MHAmKauuefi Jormue-
CKOTO COCTORHHMA Bxofa ] (NpH RampHIKeHHHM BHCOKOTo YpoBHs %a Bxofe 2). Ha
mukpocxeme DD3 cofpan uetbipexpaspaaunfi ABOMWHHA CYETIHK AMIYJAbCOB € HH-

RRKanuel coaepUMOro,

' B HACXOZHOM COCTOMHHH TIDH HENOAKJIOUEHHWX BXOMax NpPOGHHKA H NMoCIe Ha-
®aTHa Ba kHonky SB1 «C6pocs ma BHX0ZaX MHEDOCXEM YCTZHOBJNEHH CJAeAYIOLIHC
HanpAMeHHA: ma sheMentax DDL], DD1.3, DD3 — muskoro ypoens (mor.0), ma
DD12, DD2.l, DD22, DD2.3 — Bucokoro yposus (aor. 1). TIpu stom cmetutes
Tonsko ceerofnon HLI, wuaywupys orcytersue Bxonsofi ‘uenm, Ilpm mocryniaenmn
Aa Bxom [ HalpalKeHHs BHCOKOrO YPOBHA Ha BuXOmax snementos DDLI, DD2.I,
DD2.3 ycramapiMBaeTcs HalpAXKeHHe HH3KOrO yPOBHs, HA BHXOJAX MNIEMEHTOB
DDIL.2, DD1.3, DD2.2 — uanpsikeBie BHCOKOro yposna. B stoM ciyuae ceeruten
Toneko ceerondon HL3, Ecnx na Bxoj I MOCTYNHT HanpssKeHHe HH3KOFO YPOBHSA,
SJAeMeHTH MHKpocXeM, 3a muckmouesneM DD1.3, nepexmouares B npyroe noraue-
CKOe COCTORHHE, H HadHer CBeTHThen cBeroAnof HL2, Tipm ycranmosnensoM nepe-
Enogatene SAi B BepxHee (To cxeme) noncxende B cuerypr DD3 zamecercs I w
Hauyner cBeThThes ceeroaHox HL7. Cepus nepBOAMUecKHX HMIYJILCOB HHIWIMPYETCS
NOCTOARKEM CBeuenneM CBetoanofaos HL2 g HL3 wHARKauke norkgeckoro cocros-
BHs H ceerognofos HL4—HL7 cueruuka,

Ipobrax MoxHO Takie cobparp m Ha MEKpocxemax cepud K133. Ilpe ero na-
RAKHBARAH cAenyeT monobpath pesncTop R2, KoTOpHE Ha Buxoje siemedta DD2.1
fPR OTCYTCTBEH BXOAROR IIENW ycTaBaB/JHBAeT HaNpAMeHHe BHICOKOTO YPoBHW, & mphH
@XOJAHOM CHIRAJ€ BHCOKOrO YPOBHSi — CHTHAN BHAKOID YPOBHS.



fpucraska K aBoOMETPY AAS uéuepeﬂnn napamMerpon
HMIYJBCHHX CHIHAMOB

Ilpu orcyrerBHu ocumanorpada mapaMeTPH HMOYJLCHHX DEPHOANYECEEX
CHI'HANCB MOXKHO K3MEPHTh 4BOMETPOM C .IOMOMIbI0 NPHCTABKH, TPHALMNHANLHAS
CcXeMa XOTOpoifi H300pamena ma puc. 5. [lpHCTaBKa NO3BOASET H3MEPHTh HACTOTY
cllefjopalns curHanoe nwoboli ¢opuu B mpeneaax 10 T'u.. 300 gln, anutesbHocTeD
or 2 MKc fo 10 mc, aMnanryzof 1..50 B, a Takie onpenenwTth NpHMepHY®R GoOp-
My CHIHaJNa, SHaYeHHe NOCTOAHHON COCTABASKIIEHd H NONSPHOCTh BMEyZbcos. Ilpu-
CTaBKa NHTaercA OT rajbsanmHseckoli Gatapew Hanpsimenuem 4.5 B, Tok morpelie-
HHS NPH DA3JNHUHHIX PeHMax paboTh He npepruuaer 10 MA,

YcrpoficTBO COCTOMT M3 BXOJHOrO JEAMTEAA HanpsAXeuHsd, AHOQHOTO OrpafH-
YHTEJR, COTMACYIOUIEro YCHAHTENf, HeCHMMETPHYHOIO TPHITEPA, HKAYILErD MyJAbTH-
BiOpaTOopa M TPaH3HCTOpPa ANS Pery/NHpPOBAHHA HANMPAKEHHA TNHTaHHA,

Bxoanro# nenkrens cofpan Ha pearcropax R1—R4. Pessucrop Rl orpaneasBaeTr TOR
yepes guoan YD1-—-VD5, Peanicrop R4 npefna3Hauen AJiR YMeHblleHHs HesHnefinocra
LKayy HalpsKeHus NepeMeHHoro pesHcropa R2. Jmoauw# orpanmaurtens co6pam
Ha amomax VDI1—VD5., Imox VD1 mnponyckaer BXofHOR cHrHaJA OTPHLATENbHON
RONAPHOCTH HA_ ofwnfl npopoa ycrpofictea K TeM CaMbM 3allHDiaeT noJeBofi TpaH-
sicrop VT1 “or npobost BHCOKHM HanpsxehneM, Jmogm VD2—VD5 orpammuxba-
#0T NONOKMTENBHDe HANDHMKeHHWe HAa 3aTBOPe HRoneBoro TpaH3mcropa VT, h

Cornacylowfifi ycmIHTeN» Ha NoJeBoM TpaMsucrope VT1 ynpasaser paGorofi
HeCUMMeTPHYHOro TPHITepa Ha 7pamsuctopax VT2 u VT3. [IpH orcyreTBHH CHrHa-
Jia Ha.pXoje HpHCTaBky TpansHcropuw VT1 ® VT2 orkpurw, Tpansucrop VT3 sa-
KpHT. B sTOM clyyae CHTHaZM Ha WAYIHA MyabTHBEHOpaTOp Ha Tpansucropax V14 ®
VT5 ‘ne nocrynaer, H oH HaXOAHTcH B HCXOJHOM COCTOSHHH=— TpaMsscTop VIS 0T1-
&poiT, VT4 sakpur. Ecau na X0 MPHCTABKR TIOCTYIHT NOJOXKBTENbHOE HANPAMKE-
nye, rpaustacerop VT! aakpoercs. DTo NPUBOZHT K NEPEKTIOUEHHI0 HECHMMeTpHUHOID
TPHITEpa B COCTOSHHe, NMPH KoropoM TpaHaucrop VT2 aakpur, VI3 orkpmr. [lpu
YMeHbUIEHHH BXOJHOTO Hanpsikensa TpamsucTop VT! OTKpeIBaeTcs, a HecHMMeET-
PHYHEA TPHIrEp BOSBPAILAETCH B HCXOJHOE COCTOAHHE H KOPOTKHM MOMOKHTEAb-
HEHM HMIYALCOM, O6pPa3OBAHHEM OT CH3Ja HMNYJbCd, 3anyckKaeT MKAYIHE MyJb-
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THEBHGparop. JnuTeNbHOCT: HMNYABCA IKEVIIEro MYJAbTHBHGpATOpA ONpeNeaseTes
NOJIOMEHNEM TNepermouatens SAl H 3aBHCHT OT E€MKOCTH OIHOTO H3 FMOAKIIYCH-
Hux konaencatopop C3—C6, Perynatop HanmpsukeHHMs Ha TpaHamcTope VI6 nos-
BOJIAET Nepej M3MepeHHeM YCTaHaBAWBaTh pesucropoM RZ2! mHanpsxeHwe RHTaHHR
y3ioB ycrpofictea 3,5 B, HCKAOuas TOrPeMHOCTE HIMEDEHMA OT HecTAGHIBHOCTH
HanpsaeHHs GartapeH.

J1s NpHCTaBRKH NPHIroAHH BHCOKOYACTOTHhe KPEMHHEBHIE TPAHSHCTOPH €O CTa-
THeTHUECKHM KoshdHumenTom nepenaun toka 50 .. 100, nanpumep KT3155, KT306B.
TpaHancTOPH A4A HECHMMETDHUHOTO TPHITepa H KAYIEro MyJasTHBHOpATOpa clle-
AOyer nopo6pate NONapHO ¢ TIPUMEPHO OAMHAKOBLIMH NapameTpaMd. [IHOXLI KpeM-
HHeBLle BLICOKOUACTOTHHC, Vv KOTOPHX oOllas eMKoCTe He NpeBhmaer 25 n®
npsaMofi Tok me MeHee 20 MA. Komzeucaropm C3—-C6 HeoGxoMMO NPHMENHTB C
maneM TKE., ITpucrasky HCIOABIYIOT ¢ TecTepoM, HMelomiuM wxany Toxa 0,3 MA,
Hanpumep 114312, Ecim wkana y tecrepa wmensme 0,3 mA, neobxopuMmo nopoG-
patb HomeRaN pesncropos R13 B R20 mpuceraBki,

O Han4MUBAaEHE NPKCTABKH HeOGXOAHM TEHEpaTOp, NOSBOJAKMMEA [NABHO
PeryinHpoBaTh BHXOAHON CHTHajg no wacrote B npefenax 10 I'm...300 xT'm, # wcron-
HYK MOCTOSHHOTO TOKA € PETyNHPYeMHIM BHXOAHHM Hanpameumem 05..50 B, Ha-
NaKUBAHHe NPHCTABKH HATHHAKT C YCTAHOBKH TNepeMeHHHM pesHcropoM R2I na-
npaxenns — 3,5 B ma sMurrepe 1pamsucTopa VT6. 3ateM NpoBepsioT pexUME
TPAH3HCTOPOB MO HOCTOEHHDMY TOKY. OI{PI He JA0AMKHH OTAHYATHCA Oonee ueM Ha
10% or yxasamHmx ua cxeme., [Tocte storo nepexmouarens SAl ycramasnusaoT
B NOACKEWHe 5, HAMHMAKT reonky SBl » nopGuparor pesncrop RI3 Takmm, grobm
CIDENKA MSMEPHTENBHOro npHbOpa, NOAKNIOYEHHOro K BHXoay B raesga XS3 u XS4,
OTKJIOHHAACH Ha @OcJeaHee AedledHe 1Ixafiu. 3aTeM TpaiyHpYOT WIKajJy Hamps-
- MEHHn ABHXKa nepeMesHoro pesncropa R2, rofaBasi Ha BXOH HANpsKeHHe OT HC-
TOYHHKA NOCTOSHHOTO TOKZ. YCTAHABAMBAas Hanmpsukesdne Ha Hcrounmke 1; 2,5 5;
10; 20; 30; 40; 50 B u nepemeliasn NBHKOK nepemennoro pesHcropa R2 ¢ HHmHero
{no cxeme) nonfomenHs, OTMENZWT HA ero WIKajde NOMOKEHHs, NPH KOTOPHX CTpPet-
KA H3MEepHTeJbHOTo NpHGOpa YXONHT OT HYMAR K NociefHell OTMeTKe Ixand. Iloc-
Jle 9TOTO OPOMSBOAAT KaAHGPOBKY H3Me@pHTenbHOro npufopa MPHCTABKH HO YacTo-
Te proaHoro ceruana, [lepewmouatens SAl ycranapaBsalor B Holoxenue 1, m Ha
BXOZ MPHCTABEW NOAAT chraan uactotof 300 I'u. IMonGopom konsescaropa C3 no-
OGHEaIOTCA OTKJOHEHHs CTPenKH H3MepHTeNBHOro npebOpa Ha nOCNelHee JAeNenHe
mKanW., AHaNOPHYHEEM CNOCoGoM KaluOpyloT waeToToMep B NOJAOKeHHAX 2—4 me-
pexmouaters SAl, nopamsas cOOTBETCTBEHHO BXOJKON CHrHan uvactorolt 3, 30 =
300 kT'n.

H3Meperde HMAYABCHHX CHCHA/NOB HAUHHAKT C YCTAHOBKH HOMHH8JBLHOrO Ha-
NPSIKEeHHs NMTAHHA NPHCTABKH UepeMeHHHIM peauwctopoM R21, Mas srtoro, moa-
KIIOYNB M3MepuTeNrHHA ApHBop K BHXO#y, HaxuMalT Ha KHonky SBl u pyuxoi
nepemennoro pesucropa R21 ycraHapnMBawT CTpenky HaMepuWTeanHoro mpubopa Wa
nocilefiHee JejleHHe MKasnl. YacroTy BXOOHOPO CHIHATA OTCYMTHIBAIOT MO MIKANE
HaMEPHTENEHOrO NPHOOpa B ORHOM H3 Toj0XeHHA l—4 mepekmouarens SAl. Awmm-
APATYAHOE 3HAYEHHe BXOAHOTO CHYHAAA H €ro IJIMTEARHOCTh ONpEnedsidoT B IoAOKe-
HAH 5 mepexsmoyatenns SALl, AMDARTYLy CURTHBAIOT CO WKANW WEPEMERHOTO. pe3H-
cropa R2 mpn mnepeMemieHHs €ro JBHXKKa © HAMHero (00 cxeMe) NONOXEHHEA A0
MOJOIRHNA, NPH KOTOPOM CTPEAKa HIMEPHTEJRHOrC NPROOPA OTKACHAETCA OT HyJd.
OTHOCHTENBAYIO AJIETEABLHOCT CHIHAaNa ONpeRelsior B TONOXKeWHH § nepexnmiouarte-
s SAl, npuHEMas NOciefHee NOKasaHHe IIKaAHR 8a JUIHTeNbHOCTb, pabHyio 1. Jlnm-
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TeJLHOCTE CHrHala (B MHJJIHCEKYHZaX) HOJYYaloT KAK YaCTHOS Ot JeNeHH OTHO-
CHTEJBLHOA IMHTEJIBHOCTH Ha uacTory (B KMJOrepuax) BXOZHONO CHIHAJA,

Onpezenuts npHMepHyio $opMy CcHFHana MOXKHO H3MepeHneM OTHOCHTC/IBLHOR
IVMTENLHOCTH HA pasiMYHEIX YPOBHAX H3MepenHs aMinutyan, Hanpuwmep, ecan
UpH BPAUICHHE PYUKH NepeMeHHOTo pe3ucropa R2 JIHTEABHOCTh CHTHANA HE H3Me-
HAETCH, TO CHFHaJ HMeeT NPAMoyroabiyi dopmy. Ecam anurensHocTh cHriaha NpH
YBelIHYEeHHH YPOBHs H3MCPeHHA AMIUIHTYIR YMEHBIIAETCA PaBROMEpHO — CHTHAHA
au6o nuacobpasHoR, auGo tpeyrofpHol topMbl, JIpH CHHYCOHAANbHOM CHIHade €
yBEJ!H‘{EHHElI AMIOJHTYAR H3MEDEHHA erg AJHTEABHOCTE YMCHRBUIAETCHA paBiiOBiepHO.
[T1oCTOAHAYI0 COCTABARIONIYI0 BXOJHOro CHIHANA OHPENENAlOT TaKke H3MepeHHeM
LAHTEABHOCTH Ha pa3nHYHHX YPOBHAX AMIAMTYAW CHIHafla. AMIJIHTYRY HOCTOSH-
Hofi cocTaBRsIONied CYHTHBAKOT Co LIKadW NepeMeHHoro pesdcropa R2 B TakoM
NONOTEHAN ero PY4YKH, NPH KOTOPOM OTHOCHTENLHAS MAJHTEALHOCTh CHIHa#a DaBHA
| (crpenka mnaMepuTexmHoro npubopa YcTaHaBAHBAETCH HA NOCIeAHee [Ae/eHHE
mKaat). Tlpw OTpHNATEJLHOM BXOIHOM CHTHajle CTpefixa H3MepHTelbHOTO npuopa
ycraHaBiHBaeTcHl Ha HYNIeBYI0 MeTKy.

dazoykazareqnb

TNopknoveHHe HeKOTOpDHX YcrpoiicTs, paGorammux ot TpextbasHoll ceTH
nepeMeHHoOro Toka HampaxenHem 380 B, nanpumep siexTpoaBurateneff, HONKHO
COOTBETCTBOBATh NPABHABHON NociefoBaTesibHocTH uepefosaHda ¢as. Jlms onpege-
JIeHHA TIOCHefOBATENLHOCTH 4YepefoBakHs a3 MoxHO cobpaTe HHAHKATOP, CXeMa
KOTOpOro mnokasaHa Ha pHC, 6. IIpHSop uMeeT MNpPOCTYIO CXEMy, BHCOKYI0 HaleX-
HOCTh KW He TPebGyer aBTOHOMHOIO HCTOMMHKA THTaHHA.

Ilpuauun paborm upnbGopa ocHOBag Ha oOpascBaHEM pasiHuHHX GasHHX Ha-
OpsIKeHHH NpH eMKOCTHOHl marpyake B ogHoRt dase M aKTHBHHX HarpysKax B ABYX
apyrex ¢asax. Ilpn yxazamnHx Ha cxeMe HOMHAAJIaX PesHCTOPOB M KOHIEHCaTopa
06pasyoTed clefyowne dasnie Hanpaxkedna: Up=149U4; Uc=0,4Uq, roe Up—
dazHoe Hanpskenve B TpeXasHofi cHMMeTpmuHoi cHereme, M3 sToro caenyer, 970
UpH OpaBUALAOM uepeAoBaHHM (a3 Hanpsxerne B ¢ase B Gosee weM B 3 pasa
npeBunaer HanpseHHe B (ase C. Heonosas snamna HL] npd mpesmIleHHH Haje-
HHA HanpsikeHHs Ha peaucTope R2 Gonee wem Ha 60 B sammuraercs, WHIAHUEDYSA
NpaBH/IbHYI0 NOCAEA0BATENBHOCTL YepefoBaHHst a3, B ciayyae HenpaBuwibHON Ho-
CJIEOBATeNLHOCTH YepenoBanus (a3 NafcHHe HanpsixeHus Ha pesHcrope R2 sHa-
YHTEJNBHO MeHbIle NOPOra 3aMHTAWMA HEOHOBOH JIAMIIEL, H OHa H0Noramesa.

KonctpykTHBHO (pazoykasaresqn COCTOMT H3 TDEX NycroreJHX pyuek, € pac-
OMIOKCHHEIMH B HHX 37eMeHTaMK. C OZHOfi CTODOHH pPYYKE 3aKaHYHBRIOTCHA Me-
TANJHUECKUMH H3MepHTEJbHHMH HaKOHEeuHHKAMH, ¢ JApyroil — rE6KHMH CcoeHHH-
TeJbHHMi TpoBosiaMH. B pyuke ¢asm B manpotus pacnosnoxenus HeoHoBofl Jam-
0K BHpe3ano oTBepcTHe. Ha KOHIAx pyuek BOa/ie HAKOHCMHHKOB HAHECCHH HAajMu-
CH COOTBETCTBYIOINX (a3,

Hupuxatop ypoBHs CHrHANA Ha CBETOAKO/LAX

Crpejounnle HHAHKATOPE YPOBHA CHIHala HMEIT GOXZBINYH HHEePIlHOH-
#ocre, IloaToMy OHH He pearHpyloT Ha CHPHAIB, HMEKOUIHE MAJNYI0 LIHTEALHOCTS,
IHaxe npH GOJBLION X AMIHTYLC, 9TO CHIIKAeT JOCTOREPHOCTE HHAMKauHW. Kpo-
Me TOro, cTpPeNioYHble HHAHKATODH HMEIOT HEBHCOKYI0 HaJEXHOCTh H3-32 NOJBHX=
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HHX MexaHHJecKHx JfeTanefl. YKasaHHHIX HELOCGTATKOB JHIUER
3AEKTPOHHAKE HWHAMKATOD YPOBHA CATHA/A Ha CBETOAHOLAX, CXEM3
KOTOpOro NoKasaHa Ha pHC. 7.

YeTpoficTee nuTaeTes OT HCTOYHHKA NOCTOAHHOTO TOKA Ha-
npsxenweM 9 B, cpeanuft Tok norpefzenns 30 mA. Hupnxatop
MoKeT OHTh HCIOAb30BAH ANA ONpefeNeHns ypPOBHS cHrHala 3a-
MKCH MarsuToOHA WK BHXOJHOA MOWHOCTH ycHAuTens. B nep-
BOM BAPHAHTE HCTOJL3CBAHEA HHAHKATOpPa Ha €0 BXOX NOJa0T
CHrHAJM C JHHeilHOrO BHXOZa MarHATOG(OHA, BO BTOPOM BapHaH-
Te —c BHXO0Za ycHiutess. Jlis cBeueHHs BceX CBeTOOWOMCB HAa BXOJ HHAHKATOpa
He06X0AMMO NOAaBATh CHIHAN 3BYKOBOM YacTOTH aMmautyzofl e Gonee 200 MB,

YerpofictBo €ocToHT M3 ABYXKackafnHoro Y34, co6pamHoro Ha TpaH3HCTOpAaXx
VT1, VT2, u wecrBKackagHOro NOporoBOro yCHI#TEN ma TpaHsucropax VIT3—VTS,
B KOJUIeHTOpHHE LEN# KOTOPHX BrAueHH cBeroixonw HL1—HL6. Poms moporo-
BHX SJEMEHTOB BHIONHAIOT NPAMMe nepexoAnl AuoA0B VDI—VD5 u pepexonn Ga-
88 = SMHTTED TpaH3ucTopoB VT3—VT8.

Ipr oTcyTcTeMH BXoAHOro curiaia TpausHetrope VT1—VT8 3arpHTH M cBeTo-
Erognt HL1—HL6 noramerud. [locrynamie oTpHIATENbHHE NOJYHEDHOAH BXCAHO
Fo CHIHajla OTKPHBaloT Tpar3uctop VT1, KOMNEXTOPHHA TOK KOTOPOTO OTKDLIBA-
€T tpaHsucrop VT2, B 3asucHMOCTH OT AMINMTYAH BXOAHOTO CHTHAZMa OTKPHBAIOT-
eA TpaHauctopu VI3—VT8 u samMraiotes cooTBeTcTBylOMue cBetoanoan. [las yse-
AHYEHHA $IPKOCTH CBEYEHHME CBeTOJAHONOB TpelHasHaueH KoupeHcatop C2. Pesucto-
P R7—RI8 cnysar ann OrpaHEYeHMS TOKE B KOANGKTOPHHX ¥ 6a30BHIX LeNsX
Tpansuctopos VI3—VT8, Tlocjenumii kackaZ NOPOroBOTO YCHAWTENH C HOMOUWLIC
EoHficHcaTopa C3 ocymecrBaser 3afepiKKy HHAMKAUHWK Nocie OKOHWaHHs CHIHaJa.
370 faer BO3MOXKHOCTL HHAHUMPOBATH KPATKOBPCMEHHHE CHTHANW aHAJOTHUHNG NH-
EOBOMY HHAMKATOpY. !

YMEHBIUKTL [UCKPETHOCTH HWHAHK3IIHKR MOMKHO TNyTeM YEBEJHYEHHAS UHCN2 Kacka-
Aoe mnoporosux ycuanteneil. Ilpu stoM neo6xoAnMo BHOGPaTh HCTOUHMK ITHT2HHS
BHAHKATOpa Ha GoJabillee HANPSIKEHWe H HCNOJL3OBATh TOKOOTPaHHTHTENbHLIE pe3H-
CTOPH B KOMICKTOPHHX Lensx Tpauaucropos VE3—VT8 mna Gonspuee conporusie-
HEe, Monbop sTHX peancTopop OCYMECTBAAIOT NpH Mofade Ha BXOA MaKCHMAILHOIO
CHEYCOROANLHOrO HANDHXKEHHA, NPH KOTOPOM BCe CBETOAHOAM cBeTaATcA. B atom
CAyqae KOJIIEKTOPHHe TOKA TPaHsuctopor VI3—VT8 me poixum npepmmats 10 MA.
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YcTpoicTBO MOXHO cO0paTh Ha JMOOHX MEAOMOIHHX KPEMHEEBHX TPaH3HCTO-
Pax COOTBETCTBYIOLIEH CTPYKTYPH €O CTATHYECKHM K03()OhHIHEHTOM NepexaTd TOXa
He MeHee 250. [lMoas KpemHHeBWe MajoMomERe JoOoro Tena. CBETORHOAH Kpace
HOTO CBEYEHHA Ha pabounii Tok 5—10 MA.

IIpy nanakHBaHuMy HHAHKATOpa HeoOxonuMo nomoGpaTe pesHcTop R2 Takum,
yrofn Ge3 Nomaud BXOOHOro CHMrHana cBeropdon HL1 Owa Ha rpanulle cBedeHHS,
Ho ewe He cBeThaca, [locne sToro nepeMeHHuM pesHcTopoM R1 ycraHasiupaloT
BYXHYIO 9yBCTBHTENBHOCTE HHIHKATODA.

Hupuxatop crepeofananca Ha CBETOAHOAAX

B crepeothonnueckux yCHAHTENAX AAA CpaBHEHHS YPOBHS BHXOAHOIO CHr-
Hala oAHOr0 KaHaja NO OTHOWEHHIO K APYTOMYy MOKHO HCHONb30BaThb HHLHKATOP
cTepeofanaHca Ha CBETONHOARX, CXEMa KOTOPOTO HOKAa3aMa Ha puc. 8,a. Muaukarop
MO3BOMISICT CPaBHMBATEL yCPEfHeHHne 3RaveHus YPoBHell ABYX CHIHAaJA0B 3BYKOBo#l
YacTOTH ¢ -aMmanTyRofi or 0,4 no 10 B, PaseHCTBO BXORHHIX CHIUHAZ/JIOB HHIHKaTO-
PoB ODpERENSIOT HO NOTALIEHHI0 ABYX CBeTOAHONOB, TIpH pasHHX YDOBHSX BXOAHHX
CHTHA/J08 CBETHTCA TOJNLKO TOT CBETORHOA, KOTOPHHA COOTBETCTBYeT KaHany ¢ OoJb-
WM BHIXOJHHM CHTHAJIOM,

Hujukatop nuraeTcA OT HCTOYHHKA NOCTOSRHOrO TOKa HanpaxenweM 9 B u
norpebaser Tox He Gonee 15 MA,

YerpoficTBo cOCTOHT H3 Yyana cpaBHeHHs Ha asomax VDI, VD2, peauctopax
RI, R2, koepescaropax Cl, C2 u APYX ycuiuTelefi HOCTOAHHOIO TOKZ Ha Tpau-
aucropax VT, VI2 u VT3, VT4, npHueM YycHARTEXR HMEIOT MPOTHBONONOXHBE
PEEKIHH Ha MNOJNRPHOCTh BXONHOrO CHTHaJa. B KOJ/IEKTOPDHHE UENH BHXOAHHX
-TPAH3HCTOPOR yCHauTeneh Biaioyenw ceerofmoAn HL1 & HL2., Bxoan mmauxaropa
NOAKAWYEHH K BHXQIaM YCUNHTeneli cTepeoKaHanosB. Yepes Bxog [ npoxoaut
TO/MBKO TOJOXKHTENbHAs YaCTh CHCHaNa, gepes mxon 2 -— orpuuarensuas. [Ipu pa-
BEHCTBe BXOAHHX CHrHAJIOB HanpaXeHHe Ha konpencatopax Cl, C2 paBeo Hymio,
tpasauctop VI1 B VT3 sakpera u cseromsopn HL1 u HL2 norawenn. [lpu
YBENKYEHUH AMONHTYAK CHCHala Ha BXoRe [ HaOopsmenHe Ha XoHpeucatopax Cl,
C2 cranoBuTCH NONOMHTeNbHEIM. Tpansucrop V11 saxpesaercs, VT2 oTkpHBaercd,
u ceerofnoa HL1 Hauukaer ceetdtoen. Ecawm Ha Bxoa 2 pmoctynHt curual, Gosn-
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Wi, ueM Ha BxoA 1, Hanpswenue Ha wonfencatopax Cl, C2 crawer orpuuatens-
HuM, Tpausucropu VT1, VI3 m VT4 orxpoiorcs, VIZ2 sakpoercs,, H HayHeT cae-
THTRCA ceetopHon HIZ2,

B c¢BAsH ¢ TeM 4T0 Ha xoHAencaropu Cl, C2 mocrynamT cHTHa/lW Kak fofo-
RHTeJNBHON, TAK H OTPHUATEALHON NOJSPHOCTH, Aas NpeloTspanlenys ¥x pacdop-
MOBKE HCNONb30BaHk: JHoam VD4, VD5, Bmecto sTtax AWONOB M MONAPHHX KORH-
AEHCATOPOB B YCTPOHCTBE MOMHO HCTIOJB30OBATH OMHH HelOAADHEIR KOHAEHCETOP
emxoctel0 50 Mxd. Ilps orpHuarenbHoM HaNpsiKeHHH Ha KOHJEHCATOpax JBOA
VD3 wuckmogaer mydTHposause Gasosoro Toka TpaHsuicTopa VI3 uepea Gasobye
nen» Tpamaucropa VT, Juonm VD6 m VD7 mpepoxpamsor or npolos Gasoewe
nepexons tpaxaucropor VTl u VI3 npu nossileHHOM NOJOMHTENbHOM Hanpsxe-
HUH Ha KOHAEHCATOpAX.

Ilpn HanamxupanAy HBAMKaTOpa pe3HcTop R3 RoalHpalor Ha TAKOE CONPOTHBE-
JieHne, urofu Gea NoCTYMJIeHHsi BXOABBIX curianos ceeroguox HL1 6ma morawen,
HO yepes #ero npoxopma tok 0,3 ...0,5 mMA.

[NopobEkifi WMuAMKAaTOp MOMKHO colpaTe 10 Gojiee Hpoctoit cxeMe (puc, 8,6),
€CIH MCHOAL30BATL AJNS €r0 MHTAHHA ABYXNOJAPHHN HCTOYHHK Hanpsaends. [lpaa-
nen paloTH +taKOTO HHAHKATOpa aHaNordueH npelwAyweMy. Ilps DonoxuTeabHOR
sapaixe koHpencatopos Cl, C2 orkpmBaerca Ttpausucrop VT2 u usaunuaer cee-
THrecR CBerofuog HL2. Ecan xoupencaropm Cl, C2 or mxoza 2 sapsmaiives OT-
pHuaTeNbHEIM HanpsKeHHeM, OTKpHBaercs TpaHsuctop VT1 ® saropaercss cBero-
nuon HLL

IlepBHe xkacKkaaw ycHJNHTERefi HHAHKATOPOB KefaTtedbHo cOOparh Ha repMadH-
€BHIX TPAH3HCTOPAX, & TaKKe NDHMEHHTL reDPMaHUEBHE AUOAH. 310 NOSBONSET
YMEHLUIATL TOPOr HEUYBCTBHTeJbHOCTH ycrpofictsa, CBeTofHoAH pACCYMTAHH Ha
patourit Tok 5—10 MA; konaencaropm tna K50-6,

JANCTaHUMOHHLIA YKa3aTedb OPHEHTALHH

Oprenralikic NOBOPOTHHX KOHCTPYKHHA (aHTeRH, ¢Jiorepos H 1. 0.) oGHT-
HO OnpeneAsloT BH3yansHo. Jas s10ro HeoGxoAHMO, uroGu KOHCTPYKHHA Gpia pac-
MOJOKEHA B 30He MPAMON BHAEMOCTH oT paGouero Mecra, HO STO He BCerAa BOa-
MoxHO. [lpr miaoxofi BHAHMOCTH B HOYHOe BPEMA CYTOK BOSHHKAET Heo0XoAHMOCTH
B HCNOJNL3OBAHHM CMEIHANLHOTO OCBELIEHHS.

Opuentanuic NOBOPOTHHX KOHCIPYRKUHE YHOOGRO ONpefefaTb AHCTRHIHOHELIM
yxkasareneM. Ero npHAmeHenme cospaer yaofcrBo B pabore ¢ KOHCTPYKNHed H He-
RJI0Y3aeT YKasaHpne TPeGOBaHMY K MECTY ee DaclioJOMeHHA. YKasaTedb NHTaercs
0T HCTOMHHKZ HOCTOSIRHOTO TOKa CTAGMIN3MpOBAHEMM HanpsikenueM 12 B m norpe6-
ager Tox okono 10 MA, JIucKpeTHOCTh NOKa3aHui 45°.

[NpumuunuaneHas CxeMa XHCTAHMHOHHOFO YKA3aTedd OpHEHTALMM NOKA3aHa HAa
pHc, 9. YerpofictBo comepxmr Aardik ua reproHax SF1—SF8 w pesucropax Rl—
R8, nByXmpoBOAHYIO JHHHI0 CBASH M Y361 HHOHKAURH Ha rpauauc-ropax'VTl—VTS.
ceeronuofax HL1—HLS u muonax VDI1--VD7.

Ilpu paGore ykaszarens uepes AATYHK NPOXOAHT TOK, SHAYEHHE KOTODOIO onpe-
DeJlAeTCs CONPOTHBJIEHHEM pesHcTopa, MOBKMOYEHHOrO B LeNb AATYHKA KOHTaKIaMH
repkona. Tok MaTulka oGpasyer onpefiesieHHOe NafieHHe HaNpAMEHHA Ha BXORE HH=
augaropa, TlpH BHIXOAHOM HaNpsKEHMH jJaTuwka oxono 0,6 B (exmouen pesucrop
R8) orkpur tpamsucrop VI8 u ceeropuon HLS cperuten. IIpR HoBhinesu Ha-
HpSKEHKs Ha BXOje HHAHKATOp2 NOOUEPENHO OTKPLIBAIOTCA TpaH3HCropH VT8—
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VTI. Cperofsofi, KaTONu KOTODHX
OOAKMICUEHH K 3MHTTEPaM OTKPHTHX
TPAHSHCTOPOB, OKAXKYTCS TOTAILCHHBIMH
B cBsi3d ¢ IIYHTHPOBAaHHEM TOKa OTKPH-
TEMH TpaHsucTopaMy. CBeToaHOA, NMOA-
KJNIOUEHHLE MexJy OTKDHTHM H 3a-
KpRTHM Tpasucropams, 6yner cpe-
THTBCH.

Tepkonn patyHKa YCTaHABIHBAIOT

C yueTOM OpHeHTalHH depe3 43° BOKpyT
NMOBOPOTHOR QCH KOHCTPYKUHH B IpoO-
godbHOM wmanpabfeHun. Boszae repxo- [SF
HOB Ha ocCH 3akpelysior HeGoabioi
KOCTOSHHE{ MarHeT C RPOAOABHOR OpH-
EHTalReR MarHuTHOro mnoas. Ilpu no-
BOpOTE OCH KOHCTPYKUMH cHadalXa A0J-
JEHH SaMHKATBCH KOHTAKTLI TrepKoHa,
K KOTOPOMY NpPHGJHMAeTcsl MarHur, a
saTeM HOMKHH pPa3MHKATBCH KOHTAK-
TH, OT KOTODOro OH yHaNseTca. JJe- _[ﬂ
MEHTH JaTUHKa CJAefyeT 3arepMeTH3H-
PoOBaTh STMOKCHAHHM KoMnayHaowm. Cse-
TOAHOAW  HHAMKATOPAa  pacroaraloT
N0 Kpyry ¢ OpHEHTALHed, COOTBETCTBYIOMIEH YCTaHOBKe TIePKOHOB Ha KOH«
CTPYKILRH. '

Hns ykasaTend npHroAusl JioSBle KpeMHHEBBe MAJIOMOLIHEE TPaHZHCTOPH C
OJMMAKOBEIME  cTATHCTHUECKHMR Ros(dHuHeHTaMy nepefags Texa. CpeToanonn
HL1—HLS oaHoro Tunma Ha HoMHAHalbHL TOK He Gosee 10 MA m npsmoe najesue
HanpaxeHHs He Gonee 3,5 B. [Muonm VDI1—VD7 KpeMuHeBHe MAaJOMOLIHHE Ha
NpAMoe NaneHde Hanpsikenns He MeHee | B, Tepkonm ¢ nepexmouaiol(UMi KOH-
TaxraMH THla KIM-2,

Tpr nanaxusanuH yxasaTens pesucrope RI—R8 crnepyer BuiGpate TAKHMAE,
9TO6H NpH MOBOPOTe KOHCTPYKUMH OHJI BEMIOYEH TOALKO ONHH COOTBETCTBYIOMHA
HaNPaBJCHHIO CBETOAHOM.

vir-vig
KTI/sh

HLI-H1 8
ASIG2A

Sy
47205

RI-RIE
56K

NpuGop pas ompenesieHHA HANMPABJEHHWS HAMOTKH 06MOTOX

Has npaBunbHOro NOAKMOUEHHS TPAaHCPOPMATOPOB H IJEKTpoABHTaTeneh
nepeMeHHOrO TOKa NpH OTCYTCTBHH MapPKHPOBKM BHIBOJLOB HeoOXOJHMO 3HATH Ha-
NpasleRde HAMOTKH (Hayano ¥ KoHen) ofmorok. OnpenenuTh HANPaBNEHUE HAMOT-
KH OOMOTOK MOXHO ¢ NOMOIOEI NPOCTOro IpHGOpAE, cXeMA KOTOPOrQ IIOKa3aHa HA
puc. 10,0, IlpGop comepxHT mepekmouareqd SA1—SA3, HaMepHTelbHui#t HPHOOD
PAL, puopm VDI—VD3, peryiupyiomHufi HanpsikeHHe NepeMeHHHR pesuctop R2,
TOKOOrpaHRuMBaromui pesucrop Rl u samuMmm XS1—XS86. ¥crpoficreo paboraer
M0 MPERIMNY H3MEPEHHS [IEPeMeHHOTO TOKAa B Iefx NOCAeOBATENBHO BKIOUCHHHX
obMoToK,

B oanoasumx tpanchopMaTopax DmpH COTNACHOM BKIIOYEHHH OOGMOTOK (KORen
npeZuiymefi oOMOTKH COSAMHeH ¢ HavajoM Nocaenyiomef) MarHWTHHE NOTOKH B
MarHHTONPOBOJE OT NPOXOAANEro B OGMOTKaX TOKA MMEIOT OAMHAKOBOE Haupas/e-
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Hue (puc, 10,6). OOMEA MarHATHWA NMOTOK B MAarAMTONDOBOJE PaBeH CYMMe MOTO-
KOB, co3naBaeMuix oOMoTkamu, OOluee HHAYKTHBHOE COMPOTHBJEHHe OOGMOTOX MIpH
COTMIACHOM  BHJIOYEHEH — MaKCAMAJILHOE, TOK B HX HenH — MEHHManbpeEo#. [lpu
BCTPeuHoM BKJIOYEHHH oOmOTOR (KOHew npeawzymiel oOMOTKR COEMHHEN € KORLOM
nocienyiouiefl) MAarHKTEHA noToK oauHofi OOMOTKH HANpABNEH BCTPEUHO ABYM ApY-
FHM, ﬂpn 5TOM CYMMapHHﬁ NOTOK B MarHHTOMPOBOAE PaBCH DPA3HOCTH 3ITHX NOTO-
k0B, Ofuiee WHAYKTHBHOe CONpOTHRIeHHe oOMoOTOK OYyNeT MHHHMANbHCe, @ TOK B
HEeNH — MaKCHManbuufl,

B tpexdasgnx Tpanchopmaropax H SICKTPOABHTaTeNAX INMDH COTNACHOM BKJIO-
werun o0MOTOx MATHETHHE NOTOKH ManparieHH Bcrpevno (puc. 10,2). OGutee un-
LYKTHBHOS CONPOTHBACHHe NOCAENOBaTENLHO BKAIOYEHHRX o6MOTOK OyIOeT MHHH-
MANLHOe, 3 TOK B Lefld == MagcEManbAuf. Ecau onsy Ha o6MOTOK BK/IIOYHTH BCTPEY-
HO, NP2 MarHHTHLX OoToxa GYAYyr HMerh OAWHaKoBOe Hanpasienwe. Ofmee HHIyK-
THBHOe CONPOTHBJIERHe OOMOTOK YBeNMWHTCA, @8 TOK B TeNH OOMOTOK YMeHbIIMTCS,
Mexops Ha 3rOro, H3MEpPRR NepeMeHHHA TOK B LeNH NOCRENOBATENBHO COEJMHEHHEIX
oOMOTOK NpH PasAMYHOM IOIKJKNEHEH HX BHBOJA0B, MOXHO ONPEAENHTH HANpas-
nende HaMoTKr oOMoTox. Jlis #3MepeRHs HeoGXOAWMO TOIKAIOYATH OGMOTKH, YHC-
JID BHTKOB Yy KOTOpHX pasipuzerca me Oonee wem Ha 80%. Hanpasnenue HaMOTKH
OnpefesfOT Mo NMOAOMeHwio Hepermouatencii SA1—SA3: B onuodasHuix Tpancdop-
MATOpax — OpH MHEHHMAJILHOM OTKIOHCHHH CTPENKH H3MEpHTenbHoro npubopa, s
Tpexdasuux Tpancopmaropax H SMEKTPONBHTATENAX MNEPEMEHHONO TOKAa — TIPH
MAKCHMAJLHOM TOKA33HAH E3MepHTeILHOro npHGopa.

duoaw VD1 u VD2 npendassayen I8 TPoXOmAeHHs 8 OBMOTKax NepemeH-
HOTO TOKAa TPH WCOOJNB3OBAHME HSMEPHTeNLHOro nprGopa IocToAHHOrO TOKa. Ju-
on VD3 samuiufer H3MepETeAeHHE NpHOOp ©OT NEPErPY3KM NOpH RENPABHABHOM IIO-
JIOMEeHHH PYYKH nepeMeHHoro pesuctopa R2. B npuGope npHMeHeHH KpeMHHEBbE
AHOAH ¢ HAOMYCTHMHM NPAMHM TokoM 300—400 MA. Hamepurennasifi npuGop pac-
CYHTZH Ea TOK MOJHOTO OTKJIOHERMA CTpenku He Gonee 1| MA. Ilprm mcrnonssoBawnu
H3MepHTENbHOre NpHGOPa MepeMEHMHOro TOKA, HalNPHMep SAeKTPOMAaTHMTHOR cucre-
MH, ATH TpH NpEMeHeHHA YCTPOACTBA B KaueCTBe MPHCT4BKH K TECTEPY NHOAH
VDI[=VD3 me TpebymTca,
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DOCTYIIEHHsT TOJOMHTENEHONO HANPHXEHAA HCTOYHAKA NHTAWWA NpPH oGDHEBe mend
Tepmopesrcropa. Konaercatops Cl, C2 npenpasnauens Ang QHABTPAUMK nyAbca-
nufi 8 FamMepuTenbHOR LENH OT HaNPAKEHHS TIHTAHAA H BHELUAHX HABOAOK. Pesne-
top RIl orpanmymeaer ToKk uepes mMOAW BHBPAMATENLHOF0 MOCTA BC BpeMs 38~
panes konpencaropos C4, C5 ¢ouapTpa Nocie BraAoyeHns npmfopa B ceth, [Ipa nana-
HHBAHHA TEPMOMeTpa nonCTpdeqHuM peaHeropom Rl ycranaBauBarwT CTPRJKY HaMe-
puresbHOro npufopa Ha RYNEBYWO MeTKY 'IIKalsl IPH BHODAHHOR KayalpHOH Tem-
neparype H3sMepeHHs.

B npuGope MmoHO MCROAB30BaTh TepMopesucrop tuna CTI-18, CTI-19, KMT-1,
KTM-4, KMT-14 na mnommuHaneroe conpormBaeHne 510-—620 xOwm. [lpr H3Menennn
HOMHHAZOB  pesiictopoB R3 w R4, cymMMaproe CONDOTHBNEHNE  KOTOPHXK
AOMKHO  COOTBETCTBOBATH  HOMHHAJbHOMY — CONPOTHBMEHHIO  TEpMOPesHCTOpa,
MOXHO [PHMEHHTH TEPMOPE3UCTOP @ € MEeHBUTHM HOMHHMANBHBIM CONDOTHBASHHEM,
Hawepurenrauii npaiop PAl Ha Toxk Tonamoro oTkIoHeHus crpenku 50—100 MkA,
Tpanchopmatop T! BHaMOTAH HA MarTHETONPOBOAe C TONePeTHHIM ceucHAeM 3 cM? g
COREPIKHT: TepBauHyio oOMoTky 3500 BaTKOB mposoma I13B-2 0,1; Bropuunyio ob-
motky 240 patoB Nposoza [13B-2 0,62.

Hsmepnre.lm C EMKOCTHBIMH JaTYHKAMH

EMKOCTL KOHIEHCATOpa 32BHCHT OT [OHANEKTPHYECKON TIPOHHI[AEMOCTH Be-
IlecTBa, PacNOVIOKEHHOTO MeXAy ero NIacTHHAMH, a8 TaKXKe OT PasMepoB NIACTHH
H pacctoAHHA Meixpny wumd. Kexoas w3 3T0ro, HIMEPHTEAEM ¢ €MKOCTHEIM [ATUHKOM
MOXKEO H3MEDHUTh MHOFHE HEEKTPHYECKHE BEJAHUYMHH, HANPHMED BIaKHOCTh Pas-
JIMYHH X Ma’repna_non, y‘pOBEHb UIKOCTH HJIH ee COCTaBb. B 3aBHCHMOCTH OT Ha3Ha-
SeHAs H3MEPHTE/ILHOTO ycrpoficrBa HeoOXOIHMO NPHMEHSTE PA3JHYHLHE KOHCTPYK=
{HH JIaTYHKOB.

H3MeneHEe eMKOCTE FATYHKA MOXKHO ONpelelsiTh: HAMEpPEHHEM YacTOTH 3a-
OA0mEerQ TeHepaTopa, B KOTOPOM €MKOCTEL AaTUHKa CAYIKHT 44CTOTHO-327al0NHM
S/IEMEHTOM; H3MEDEHHeM TOKa B UellH, B KOTOPYI BKAIOUEH Hatyek, # 7. M. Jins
yBeNHYeHHS WYBCTBHTEJABHOCTH  HaMepHTedefi npH neGoAnlinX  NPHPALIEHHAX eM=
KOCTH HATUMKOB Heo6XOIHMO HCNONb3OBAThH TEHEPATODH Ha NOBLIMIEHHHE YacTOTH
(5..10 MI'm), a Taxke YYBCTBHTEJLHEIE H3MEePHMTENbHBE NMpHGODLL.

TIpHHUpNHANEHAA CXEMa ONHOrO H3 BapHAaHTOB HSMEDHTEAS € EMKOCTHRIM OaT+
SHKOM TnpnBenena Ha puc. 12, YerpofictBo MHTaeTcs OT ranaeBanHueckKoll Gartaped
BanpsoxcaEdem 9 B, Tok morpeGierns — okono 10 MA. ITorpemiHocTe H3MEpeHHS
npu HeGOMBIIHX KoNeGaHHAX TeMIepaTyph He npesuimaer 2%.

¥YcrpoficTBO COCTOHT M3 3afaloliero IeHepaTopa, colpaHHOIO IO CXeMe MYdlib-
Teenbparopa, H3MepHTeNEHOR NenH, KanuGpaTtopa um garumka. Myseruen6patop ew-
noanen ua tPasaucropax VT1 m VT2, [Mapanmemrro xomzencatopy C3 noawimoden
emkoctenif garuEk Cl. Jlaa ycramoskd Ha KoMeKTopax TpaHsucropos VT, VT2
OAHHAKORON RMUTENLHOCTH HMIIYJBCOB, T. € pPeXUMa, IPH KOTOPOM CTpPejKa H3Me-
pHTejBHOro npifopa He OTKAOHSETCH, CAYMKHT pesucrop R4.

Hameputenenas uens coaepxMT pesuctopu RI, R7, xoupfencatopu C2, C7 H
naMepaTensul Tpubop PAl. Pesuctopm Rl, R7 ¢ NONKMIOUEHHHIMH K HHM KOH-
AeHcatopame C2, C7 sABNAOTCA HHTErpaToOpaMH, NO3BOJTAIOLIMME MCKIIONHTL BJIHA-
HHEe DHGIDHHX €MKOCTeHd Ha TMOKa3aHHS H3MEepHTENRHOro NpHECPa NpH 3IHAYHTEABHOM
yAaNeHHH ero oT MynbTHBAGpaTOpA.
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YeelueHHe €MKOCTM JATtdyMKa NPHBOMHT K YBeJAHYEHH0 HJIHTEIbHOCTH HMMIYJb-
COB HA KOMIEKTOpe TpaHaucTopa VT2, 4T0, B ¢BOX O4epelb, BENET K MNOBHILEHHIO
ganpsiokenus ua xonpencarope C7 u TpoxompaeHuso ToKa wepes npuGop PAl B Ha-
ppaenensy oT pesuctopa R7 & pesucropy Ri. Ilpw ymenbmieHnHn eMKOCTH {aTddxa
CHJIA TOKZ YMEHbLIIAETCS.

Hns ycraHOBKH HeoGXOAMMON UyBCTBHTENLHOCTH H3MEDHTENA TPH NOHHKERHH
panpsxesus nutatomefl 6atapen Npumenen kanubparop. OH CONEPIKHT pPeryasnTop
HaTlpsKeHuA Ha tpaHsHcTope VI3 H MepeMenHoM pesucrope R8, KOTOpHM yCTaHas-
JNHBAIOT CTPEJKY H3Mepurensnoro npubopa Ha nociefHee JeeHHE LIKANL B PexcuMe
«KanuGpopka» (xmomka SB1 maxara). Tpapauctop VI3 BKmoyen 0o cxeMe SMHT-
TepHOro NOBTOPHIEIA W NpeaHasHaueHw jas ycuneHus toka. Kompmencaropw €5, C6
CAyKaT SKBHBANIEHTOM MAKCHMaNLHOH €MKOCTH AaTudKa B pexcume «KanabpoBkas.

Ha puc. 12,6 nokalad ONHH H3 BaPHAHTOB KOHCTPYKIMM eMKOCTHOrO faTyuKa
ONs #3MepeHHA BJAXHOCTH CHNYYHX MATCPHANOB, HANDHEMEp 3€pHA, MYKH, Caxapa,
fiogBHl H APYTHX BELIECTB. Jlatuug COCTOMT H3 JNBYX INacTuH I, H3COTOBJAEHHHEIX H3
OREOCTOPOHHErG (PONLIHPOBAHHOTO CTERMOTEKCTOAHTA  Joautuuod 2—2,5 mm (nduar-
BHE OpOBORHHK YI2JeH OT Kpdep HAa 3 MM, @ 3aTeM H30JNHPOBAH IyTEM HaKJEHKH
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SMOKCHAHRM KOMNAayHAOM IJIACTHHH  CTEKNOTEKCTONMTA Toawmumoi 0,3—05 mu),
HABYX KpENexHHX METANVIHYECKHX CToek 2, PYUKBE 3 H3 K3IOASUHOHHOIO MaTepHala
B IBYXWIBHOTO SKpaHHpOBaEHoTo NpoBoAa 4 AMHHON oxono 1 M. Dkpad coeirwsioT
€ obuuM DpoBOfoM YCTPOHECIBA M HalieBaloT Ha OOIWHE NPOBOA NOAHXJOPBHHUIO-
BYW TpYOKy. EMKOCTE MeWy XHIaMM NpPOBOAa AOMMHA OuTe oxono 150 nd.

PasMepn DASCTHH aTHMKA YX&3aHH AN H3MEpuTeRs BAaXKHOCTH 3epha. C mo-
MOIBIO TAKON0 MATYHKA MOXHO H3MEPHTL BJIAXHOCTL 3epHa Ao 40%. Emxocrb
AATIAKA TPH MAKCHMAJBHOR BAaMHOCTH 3ePHa ysenMunpaerc Ha 20 .40 ud (s
3aBHCHMOCIH OT Buia 3epHa). Ecir u3aMepfeMuii MaTepmaj H3MEHSeT eMKOCTb 3Ha-
YHTEALHO MeHbllle, HeoOXOAMMO TPHMEMHTL [AaTUHK C YBEeJMYEHHHMH pasMepawmp
WISCTEH HAH HCNOAL30BaTh GoMlee YYBCTBHTEALHHH H3MeDHTeALHHR npmrbop,

s ymeHblleRHsl MOTPEITHOCTH W3MEpeHHS HeoOXOAHMO, 4TOGH MIOTHOCTH Se-
WecTsa MeXAy NNacTHHAMH COOTBETCTBOBasa MJAOTHOCTH, NpH KoTopoR Oba oTrpa-
AyupoBaH H3MepuTeabsufi npubop. CraluabHble pesyibraTh uaMependfi Honywalor-
cAd, €CiiH IIACTHHH HATYEKA Ope H3IMEPCHHH PpPacnoiaraloT BEPTHKAABHO, NOJMHOCTLIC
norpy:ad ux B peuwecrso, Ilpy Takux e yCIOBHAX clefyeT MPOBOAMTL H Tpaiyu-
POBKY HM3MEpHTENA.

Iepen rpaayuMpoBKOA YCTAHABAUBAIOT «HY/Ib» HIMEPUTENLHOTO npubopa H Ka-
anbpyioT ero To HalpskeHHIO. 34aTeM OTBEIUMBAIOT HAa TOMHHX Becax 2 Kr mive-
PREMOFrO BelleCTBA ¢ MaKCHMAJLHO BO3MOMHOR BAZKHOCTLIO B NOMeU[aI0T B HCTO
Aarunk. Hamas ma KHomky SBI1, ycramasamearoT KoHLeHcaropoM C6 cTpenny us-
MEepETEALHOrO NpHOOpa Ha Wocieiwee nenenue WkanmH, [locle sToro BelllectBo cy-
war. B npouecce cymxr ero sseemusaior 10—15 paa u H3MepaoT BIANKHOCTL B ae-
JACHHAX I[HKAJJH, 'HepEJI H3iMepeHHEeM BellecTBO HEOGXDAHMO OXNagHTe AC TeMpepa-
Typat 20—25° C, mockoAbKY ero Harpes NMPHBOAHT K SaBHIUEHHI NOKazamui Npi-
Gopa. B KoHUe CYUIKH HCNHTATENBHOE BEIIECTEO HYIKHO IOMECTHTH B CYHIMILHbL}
wkad ¢ BakyyMHHM orcocoM. Cylky cYHTalOT OKOHYeHHOW, eclK Macca BellecTsa
He yMeHblllaeTcs. 3uas Maccy BeWIECTBa NPH Hy/Jerol BIAXHOCTH (B KOHUE CyILUKii),
ONpejieIAIOT BAAXKHOCTh B TNPOUEHTAX IPH KamJOM HIMEPEHHH H CTPOsAT rpadux
33BHCHMOCTH IOKa3anuli npHbopa OT BAaXHOCTH. IloAbaysck rpaduxoM, rpagyapyior
WKany HIH COCTABNAWT TabAHUy COOTBETCTBHA MOKa3aHHi nprbopa O BAAXHOCTH
Bewiecrpa.

HBMEPHTE.‘IB ¢ EMEKOCTHRIM JATHYHKOM MOXHO co6pan. Ha MAJOMDIIHHX BbICO-
KOYaCTOTHRX KDeMHHeBHX TpaH3HcTOpax, HanpHmep u3 cepum KT315, KT312, KT2086,
TpakaucTopHoil c6opke KI25HTI.  Crarmgeckue KosdHUHEHTH MHepenau ToKa
TPaHIHCTOPOB AOEMHE Onth He Menee 50, Komiemcatops NpHMeHRIOT € MannM
TKE, Hanpamep caiofsiue, NaeHounne. Hamepureavhsil npsbop HA TOK MOTHOIO
oTKhoHeHHA cTpenkH 100 MrA.

an NPABHARHOM MOHTaXe H HCHONL30OBaHHH HCIPpaBHHE SJeMeHTOB HalaXH-
BaH#e YCTpOHCTBa CBOARTCA K YCTAEOBKe HeoGXONHMOA YywCTEHTENBHOCTH M rpagyH-
POBKE H3MEpPHTEJBLHOTO NpHOOpaA.

EMKocranfi H3MepHTenb, YRPaBJseMufi OZHON KHOTKofl, MOXHO cofpath o cxe-
me, HaoOpaxeHHoR Ha pac. 13. FipuEuMn ero paGoTh 2HANOTHYEH HPESHAYLIEMY
H3MEDHTEN0. JlaTiMK HSrOTOBAAIOT H3 INIACTHH HOJBIHPOBAHHOIO CTEKAOTEKCTONHTA
winpnofi 20..25 u paunof 200 ...250 mm. [InacTeRM pacnojaraloT Ha paccTORHHN
15 MM, Jina nosyseHnst ONHHAKOBOR €MKOCTH AATYHKE NPH PasAMYENX BAaKHOCTAX
BellecTBa WeobXOIMMO IUIACTHHH HOrpyXarb Ha paaImiHylo ray6uuy. Uem Gonbme
BAAXKHOCTE BELECTRA, TeM H& MeHBIIYI MYOHHY HeOOXOAHMO NOrpYSHTL IaCTHHEL
4TO0H CTpelKa HHAHKaTOpa YCTaHOBHNAach HAa OfHY H Ty JHe MeTKy lkasu. Hcxozs
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H3 3TOM0 Ha JIMUERYI0 DVACTHHY AATUHKA HAHOCAT MKaly (MAH HECKOVIBKO WKan)
BJAXMHOCTH BelleCTBa.

Hanpsxenne GatapeH NHTaHMA KOHTPONHDYIOT € TNOMOIIBLIO CMEOHANLHOA MeT-
KH Ha IuKaje HHAMKATOPA, PacloJOMKeHHOH MeXJy H3MeDRTeqbHOH H HysAesofi MeT-
koft. Crpesky HHAHKATOpA CTaBAT Ha HYJEBYI0 METKy C MOMOLLbI0 NOACTpoeq-
Horo peaucropa RSB npu Haxartofi kiHonke SB1 H HenorpyXeHHWX MA3cCTHHAX
JaTuHKa.

Jlna u3MepuTeNs MOMKHO NMPHMEHHThP MAHHETIODHHEA HHARKATOP HA TOK MNOJHOIC
OTKAOHeHHsn cTpenkn 100 MA, TpaHsMCTODH KpeMHEeBwe ¢ kosddHumeHTOM Nepena-
uyn Toga He menee 50, IMuraerca yerpoficTeo 0T ramepapmEdecxoft Gatapen «Kpomas.

SnemenTnl HHAHKATOPa MOryT OHTH PacmoNOMEHH B RYCTOTEJON Dyuke, RByMR
CTEHKAMH KOTOpPO CAyXaT Hepaloyne 9acTH HJAcTRH AaTydka. Hamepurens, cob-
P2HHR{ MO BTOPOMY BAPHAHTY, MOXKHO HCHOAL30BaTL TaKke H JAJf H3MepeHHs
YPOBHA MHAKOCTH. PasMepn NIAcTHH EMKOCTHOIC J8THHKA 3aBHCAT OT IpPOBOAH-
MOCTH XEAKOCTH: deM Ooabile NPOBORHMOCTb, TeM MeHbOIe JOMKHH GHTh pasMepnr
naacTHH. MyapTuBuGpaTOp colupaior Ha Hepalouell yacTH OREOH H3 NACTHE BaT-
YMEA M FepPMETH3MPYIOT INMOKCHIHKM KOMODaynmoM. DJOK OUTARMA, HIMEDHTeJbME
npuGop u nopcTpoeHHHA pesucrop R8 MoxHO pacnonox¥rb Ha 3HSTHTCABHOM pac-
CTOAHKH OT AATIHKA.

Jns NOBHIIEHHA HaIEXHOCTH ¥ YMCHBUIEHHH Pa3MEpPOB HIMEPHTENb € EMEOCT-
HHM AATYHKOM MoXHo cobpartk Oes CTPe/QYHOIO HHAMKATOpA, HCNONB3YA [ HH-
JIMKanHE cBeToRHOAH., Takoe yCTpORCTBO HMeeT BHICOKYIO HaEXHOCTb H AOJroBed-
#octe, [luraercs HMHEHKATOp OT ranuBamHdeckoll Garapen «Kpoma» B notpebaser
TOK He Gonee 20 MA.

[NpHHUMNHANLHAA CXeMa H3MeprTeNd ¢ HHAHKanuefl Ha CBeToAHOAAX TlOKAa3aha
na puc, 14, YcrpolicTBo COCTOHT H3 eMKoCTHoro fgaTunka Cl, saparmouero remepato-
pa Ha Tpaxsucrope VII (¢ uacroroi okono 10 MI'nm), ycuwnarens Ha Tpan3HcTOpax
VT4 u VTH, yana mHgukaTtopa Ha TpaHsHcTopax VI6, VI7 n ceeroamopax HLI,
HL2, craGunusatopa Hanpsiewws Ma TpaHagcrope VT8 u crafuamrpome VD3,

B HCXOAHOM coCTOSHAH NpH HaxaTofl kuonke SBl M HemoOTpyXeHHHX mWiactH-
HaxX NATNMKA DNPH HANpSkeHWH Nurtanna Garaper Gomvme 6 B rpamsucrop VT4 or-
&puT, VI5 3aKpHT. [TON0KHTEILHHE AMIYIBCH TEHEPATOPa Yepea eMKOCTH AaTiHEa
Cl u mon VD2 mocrynalor Ha konaescarop C4 # sapsxawT ero. Ecan emkocie
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JAaTyHKa Mana, Tpauzscropw VT2 m VT3 sakpuyn. [lpH yBeauyeHun eMKocTH jar-
UHKAZ STH TPaH3HCTODH OTKpuBawtes, a VI6, VI7 aakpusatorca W ceerosuonn HLI,
HL2 racnyr. DTHMH CcBeTCAMOZAMH KOHTDOJNEPYIOT TaKKe HalpsaXeHHe Ha Oara-
pee nutanun. Ecad RanpsaXeHde cTaHoBHTCsi MeHbme 6 B, aakpuBaeTcsi TpaH3HCTOP
VT4, orgpuBaercs VTH, 4r0 Takme NPHBOANT K 3aKPHBaHAIO TpaksHcropos VT6,
VT7 # noracaMuie cBeTofHOAOB. IIOforoBHIMH 3JeMeHTaMH B YCTPOMCTBe CHYXaT
nepexofnl Gasa — sMHTTEp TpaH3ucropoB VT2, VT3, HyBCcTBHTENLHOCTh H3MEPHTEIR
YCTaHABJHBAKOT NOACTPOSYHHM pesncTopoM R3.

Jaryng cocTouT H3 ABYX IiacTHH GOJLTUPOBANHOTO CTEKJIOTEKCTOMANTA TOMULH-
Hoft 2, wwpuHolt 30 u anuHoit 300 mm. Jnsg patiuka Hcnonbsylor 200 MM AnuEE
nnactud, ocrajibHue 100 MM ciy)xar HBYMS CTEHKAME INYCTOTEIOH DYYKH, B KOTO-,
pofl pacOOAONKEHH 3REMEHTH YCTpoiicTBa.

Jas ycrpaHeHHsi TalbBaHHUeCKOH CBA3H MMy ILTACTHHAMM Wepes H3MepaeMoe
BeMecTRO MeYaTHHi NPOBOAHHK YJ&JARI0T OT KpdeB INIacTHH Jatudka Ha 2 MM, a
3aTeM HIOAHPYIOT NyTeM HAKJEHKH SHOKCHAHWM KOMOAyHIOM ONACTHH TOHKOTO
CTEKNOTEKCTONHTA. TOMLHHA HAKJIEHBAEMHX TIACTHH HE [OMKHA IIPEBHIHATH
0,3 mm. HenocrawinHe cTcHKH pYUYKH BEIPE3aHH H3 (ONBTHPOBRHHOIO CTEKJOTEKCTO-
JAdTa B nocae o6paGoTKH TOPUOB NPHNASHE K (ofible JEIEBOH IVACTHHE JATYHKA
HA MECTE PACNOJONKEHMs PYYKH. KOHNH IAaCTHH HaiyuKa CKpeIUIEHH BUHTAMH C
NOMOWEI0 AaTYHHOR CTOMKH, MJmHa Koropofi 15, a nuamerp 5 MM. B crofike mape-
sara pess6a M3. C noMowWbO TAKHX Xe YCTHpeX CTOeK (MOxHO raek M3), npuna-
SHHHX B YIaXx DyuRM, NpuKpenseHa Buwtamu M3 samuss mwiactuua partuuga. Ha
ILTACTHHAX [ATYHKA HAHECeHH IHKaNH M3MepHTeNs (IUIKANL MOMKHO H3IOTOBHTL CHEM-
HEIMH), a B CTCHKAX PyYeK CO CTODOHH I0Kaj [POCHEPIeHH OTBEPCTHH IAA ycia-
HOBKIl CBETOAMOZIOB, PasMerKy WMiKaj NDPOH3BOJAT paee ONHCAHHLIM CHOCOGOM.

Jlasn ycTpoficTBa OpPHMrOAHH KpPEMHHEPHE MAJAOMOLIHEE BRICOKOUACTOTHBlE TPaH-
aECTOPH ¢ KO3QGdHuzeHTOM Nepefaudl toka He Memee 50 (cepum KT315, KT312,
KT306) mmm Tpamsucropune cfopkr KI25HTI, ceeroamoan — ua paboduii TOk HE
Gonee 10 mMA. KaTywka HHOYKTHBHOCTH 3aJai0IET0 reHeparopa HaMoTaHa NpPOBO-
pomM TIOJIILIO 0,41 #a OHHOCERLUHOHHOM ITACTMACCOBOM KapKace C BHEIUHWM AHa-
metpoM 7 u jukuolr 20 mm. Tlepsuunas ofMorka cogepxit 215 BUTKOB, BTOpHY-
Has 06MOTKA — 15 BHTKOB, HAMOTAHHHX IOBepX MepBHIHOMH.

Hanaxupadde YCTpoficTBa HAYHHAIOT € y3Ja KOHTPOAA Hanpimenus. CHatana
HeoOX0IHMO NOZBHIKHEE KoHTAkT NepeMeRHoro peanctopa R3 ycraHOBATH B Bepx-
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Hee (N0 cxeMe) MoMOXeHHe, NpH KOTOpoM Tpamsucrope VT2 m VT3 GvayT aa-
KPHTH., HaMepureah NOAKAKYAOT K UCTOMHHKY PErYJHDYEMOrD MOCTOAHHONO HANpsA-
HEHH, MOSBOASIONIEMY DETY/IHpOBATH HANDSIKEHHe B mpeieaax 5..10 B, Ipu no-
HHJKEHHM HanpsXeHHS HCTOUHHKA NHTAHHS CBETORHOAH JO/IKHE TACHYTh NpH Ha-
npsixennn 6 B, Ecin CBeTOAHOIN TracHyT TpH APYTOM HaOpsuRenHH, HeoGXONHMO
nogoGpate peaucrop R7.

3areM nposepsuor pafoTy 3ajaloulero FeHepatopa C IOMOMBI0 GCOEMIOrpada,
NOJKIIQYEHHOID KO BTOPHYHOH OOMOTKe. BHXOAHOH CHTHA TeHepaTopa HOMXEH
6HTb CchHycoRAambHof dopme wactoroRr 9..10 MIm W ammwiETYZOR OKomo 2 B.
[Tocie sToro mnactunu JaTydka OOMEIMAKT B H3MEPAEMuH MaTepHal ¢ MHAHMAZb-
HO BOIMOMHOH Brawuocruio. [loaBumuni KOHTAaKT NepeMeHHOro pesucropa R3 ye-
TAHABAHBAIOT [0 MNOJCKeHHA, NPH KOTOPOM CBETGIMOAH HAYHHAIOT CBETHTRCH. 3a-
TeM NPOH3BOAST PasMeTKy WKaJH paHee ONHCAHHEM criocoBoM.

Dnst m3Mepenus BEaXHOCTH HeoGXOAMMO HaXaTh Ha KHonmky SB1 u MorpysHTE
TAACTHHE JaT9HK2 B BelUeCTBO OO YPOBHM, MPH KOTOPOM CBETOAMOAEE NOTACHYT,
CO IKAJAW CY¥TaTh 3HaYeHHe BIAKHOCTH HA YDPOBHE NOrDYXeHHS,

Bosiee uyBCTBRTENBHLI H3MepHTeJb ¢ eMKOCTHBIM [JaTYHKOM H HHABKauued Ha
CBETONHOAAX MOXHO H3roTOBHTL H2 UHGPOBOA MHKpoCcXeMe M YETHPEX TPAH3IHCTO-
pax. Cxema TaKoro uameputeNst m3ofpaxena Ha piuc. 15. OH CONE[RKHT MyJABTHBHG-
patop Ha 3saemenrax DD1.2 m DD1.3, umeBepropu Ha 3snemedrax DDL1.4, DDI.I,
YCcHAHTens Ha Tpaesucropax VT, VT2, yaen ROHTpoas HanpsxemHs co cTaGHIH-
saTopoM Ha tpansucropax VT3, VT4.

B HcxomroM cocTosHHK npu Haxatol KuomKe SBl @ memorpyxewHmx miacTH-
H2X AATUHKa HDH YCIOBHH, IO HalpskeRue ranbBamuueckofi GaTapen GBIl npesn-
waer 7,5 B, uepes crabuantpon VD6 npoXoaHT TOK, W TpaHancrop VT3 oTKpHT.
Ha Buxoge snementa DD1.1 Rampixense BHCOKOrO YPOBHi (acr. 1), Tpamsmcrop
VT1 sakput, VI2 otkpmr # cBeroasofn ceeraTcs. B aTOM pexHMe MyJBETHBHG-
patop nepekmoyaercsi 8 Ha AatirK Cl ¢ wnBepropa DD1.4 moctynalor HMUYABCHL
[Ipn yBeawvetnd eMKOCTH AaTYHKAa TOK, TPOXORAmMA wepes fHOZ VD2, oTKpuBaer
TpaHsHcrop VT1, tpansucrop VT2 3akpuBaercs B ceetonuonn racwyr. Ecam Ha-
NpAKeHHe Ha albBaHHYECKO# GaTapee CTAHOBHTCA MeHee 7,50 B, sakpuiBaercsa Tpan-
sucrop VT3, u Ha suixofe saementa DDl ycramasnHbaercs HanpsieRHe HHSKOro
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yposua (nor. 0). B stoM pexuMe MynbTHBHOpaTOp He paloraer, Tpausucrop VT2
B33AKPHT H CBETOONHOAW IOTalIeHH.

Huankatop Momuo co6pats Ha MIOOHX MANOMOIMHHX KPEMHHEBHX TPau3dCcTO-
pax Co craTHuecKHM Ko3hdHuHeHTOM YCHJIeHHR TOKa He Menee 50, HanpeEMep H3
cepuit KT315, KT312, KT306, uny TpaHsHcTOpHHX CBOPKaX C TAKHMH JKe NapaMer-
paMH TpausHcropoB, Hanpumep K217HT2, KI25HTI1. Kpome ykasamuofi Ha cxeme
HMOKHO HCIOJIb30BATH MHKPocxeMy tHna KB61JIA7, K564J1A7.

[Ipy manaxupauud HSMEPHTeNnL NMOAKAKYAIOT K HCTOTHHKY NOCTOAHHOTO Halps-
eHHs, perynupyemoro B npenenax 5..10 B. INonsxan HaNpsiKeHHe HAa HCTOUHHUKE
8o 7,5 B, nposepsior Ha BHxoze saemexra DDl nepewMiouende manpsxexus ¢ BH-
COKOT0 YpoBHR Ha HH3KuA., ECAM NpH BHCOKOM BHXOAHOM HANPSXKEHHH HA SJEMeHTe
DD1.1 mynnbtuprGpaTop He Tepexnmouaercd, HeOGXOMHMO HCNOAL30BATH KOHAEHCATODP
CB3 Ka Goibluylo eMKOCTh BAM Pesacrop R4 ma Goawbnee compormeiende, Iipr memo-
TPYHMEHEHX IIACTMHAX MN&TYMKa MOACTpOeYHHM  pe3uctopoM R2 ycranapaneaior
rpansucrop VT B pemuM, NpH KOTOpOM OH HepeKNIONAETCH B3 OTKPHTONC B 3aKPH-
TOe COCTOSHHME, YTO KOHTDPONHPYIOT HauanoM cBeueHus cperoguomos HL1 u HL2,

MpuGop Ans8 H3IMEPEHNS BPEMEHH PEAKIHH HeIOBEKa

Peakuns genoseka — JfeficTBHe B OTBeT Ha onpegeneHHuft curnan. Paa-
JIAYAI0T TIPOCTHE pPeakiuH, KOTAa H& OAMH H3 paHee H3BeCTHHH CHTHad 4YeloBeK
HieMEN/ICHHO OTBENaeT JEHCTBHEM, W CHOXHBE, KOTNa NpHE CcAYYaRHOM MOABJNEHHH
[a3HBIX CHrHAAOB 4eA0BEK OTBEuaeT TOJBKO HA OAHH HMS HHX HJH Ha Bce, HO pa3-
HEMH (AefCTBHAMH.

B musHeseATeALHOCTR 4enOBeKa OHCTPOTA peaxilMH  HMCET OMCHb BaJKHOE
3HayeHHe. JIIOAH c 3aMeJJIeHHof peakuded He MOIYT KayecTBeHHO, 2 HHorga H Ge-
30MacHo BHOOMNATL HekoTophle paforh. Hanphmep, BOfHTENb c 3aMejfieHHOA peak-
LHeR yallle LPYTRX COBepiaeT AOpOXHHe asapuu, Hmeercs psn npodecchi m sa-
HAITHI, HAa KOTOPWX MOryr paboTath JIOAH TOMLKO ¢ GHCTpol peakn#ed,

~ Bpems peaxuym uenoseka HenocTosHHO. OHO 3aBHCHT OT COCTOSHHS UEHTPANDb-
Hof MepBHOR cHcTeMm W apyrux <aktopos. B 3nayurenpHOH MeéPe Ha sameqJICHHe
peaxudH WeJoBeKa NefiCTBYIOT: NepeyTOMJEHHe, HeAOCHNanHe, ynoTpebGJeHHe aNKO-
TONf, OTPHUATENLHEE SMOGHE H T. O,

OnpepenrTe BpEMR peaKUHH YeJ0BeKa Ha CBeTOBOH H 3BYKOBOH CHTHAJNR MOMK-
HO TpHGOpOM, MPHHUHNHAXLEAR CXeMa KOTOporo H3ofpamena Ha puac. 16. Yerpofi-
CTBO [O3BOJSIET H3MePATb BPeMs KaK OPOCTHX, TaK H CJAOMHBIX DeakuMEH, JJIHTeNb-
HOCTb KOTOPHX He Npepniliger 99 c. TlpaGop mmeeT fnsa nNpeneia u3MepeHHRA —
0,99 ¢ ¢ ancxpernocteic orceera 0,01 & 99 c c aucgpersocreio orciera 0,1 ¢ Ila-
Taetcs NpHGOp OT ceTn Mepemensioro Toka dacrotofi 50 Ty <epes tpacthopmarop-
unfi 6nok natanas. [Torpebasemufi TOK He mpesbitaeT 50 MA.

Mpu6op COCTOMT Ha ABYX AYIBTOB — NYILTE KOHUTPORHDYIOIMEr0 M NyJAbTA Ha-
mepsemoro. [TynsT KoHTpoAupyouiero copepur TpaHopopMaTOpHHEA ONOK THMTAHHA
¢ auoamHM Moctom VD2—VIXS w craGuiasaropoM — HanpAKeHHs Ha TpaH3UCTOPe
VTI, dopumposarens uMitylscos Ha onementax DDI11, DD1.2, DD14, renepatop
3BykoBo# uacToTH nHg anememrax DD3.1, PD3.2, ycuautens 3ssyKoporo CHraa’a ga
tpansucrope VT2, ysea Bufopa cHruaina Ha nepekmouarensx SA2—SAS, wueeprop
DDL.3, ysen ynpasnenus paboroft cueruMxa na snemedtax DD2.1, DD22, Ttpex-
AeKa[HE NBOFYHO-AECATHYUHBIR cYeTHHE Ha MuRpocxemax DD4—DD6, nwyxaexasn-
HE ABORYHO-RECATHIHHA pewmppatop Ha MuKpocxeMax DD7, DD8, namnm HGI,

24



<z

77 VoS
" AQI05E
SAl I
< voz-vos
§ I 1‘?226'8 voE vri K 861808, %@L
1 o c 2253 NT8ISE ,cn Iﬂf:ﬁﬁj
rgzs A2 + 773
510 [’] S [500mx x 108
K Gsrbody 7
201-23, 10206
D5, 12007, 78

Bt

D01, D03 KISSHAS
D2  KIS5/A1

DD4-TD6 KISSHEZ
107,008 KISSHGT

SAF tﬂ ] ][.S‘AZ
SA

$43 |

w2 |wa lms | sar

SA0 Kz K
Sox| | S6x
Dos o5 7
70 Bioera T\l | L b} 5 )
25l Dpi2 ¢Horfer 1 ndedl rieeleETH
& '[g 2!
O i& 282=
iR H s,
6 & i
71% sty M
RS
E 6”5
w71
?TE_I
81t
g L]
\_/
HET HH-8
2l e org 162 M8
>3 D> 97022 %amf:zg',wg
[,
fzﬂ 27 |oloely| [z
S U - I AT N I B A
w25 & lafMs gﬁ"‘”:’ |‘g'
7 = & ls R i EM'{
g[S s 71
sl 84
ol

Puc, 18

L




HG2 ugudposoli mHpukanuu H aamnu HL1 roropsoctn msmepsemoro. Ha nyabte
H3MEpSeMOro pacmoiomeHn KHoUKH rotoBwoctd SB1, SB2, mamnu cserosoro cur-
#ana HL2—HL4, rpoMkorosopureqb BAl M BuEmouaTeas SA6—SA9 cmrhanos.

TIpu BKMIOYEHHHM HANpSKEeRHs NHTAHHA HYJbCHPYIOUEe HAIPSIKEHHE C YaCTOTOH
100 Tm mocrynaer Ha neadTens HanpsxeHnss R2R1, BHXOA KOTOpOro uepes pesiuc-
Top R3 nmoawmouen K nepsoMy smeMenty DDI4 ¢opmupoeateasn, Curman npsiMo-
yroapHofl {opME c BhHXofa saementa DD1.2 uepea wonpencatop C4 nocTymaer wa
BHIXOJHOH 3JeMeHT (OpDMHpOBATeNs, e Npeobpasyercs B CHTHANA Madofi AJIHTEND-
HOCTH, HCOOXONHMH [ HCKIIOUEHHS NOTPEIIHOCTH NOKa3aHvi npubopa or pape-
Gesra KOHTaKTCB NepernioyaTeneii SA6~—SA9.

HAng Toro uro6H NOAOXKEHHe pDYK y Bcex HsMepHekl;rx' Oepen  BKJIAKYEHHEM
CHrHana GHJIO OfiMHaKOBO, NpuMenenn kHongu SBI, SB2 rorosmocts, onmnobBpfeMen-
HOe HawaTthe Ha KOTOpHE BO3MOXHO TOABKO OBYMs pykamH. IIpH 3ToM Ha myabTe
KOHTpONHpYIOIEro saropaercs namna HLI.

Tlocnme BRAKOYEHHS ORHOTO MAH MeCKOABKBX mepexmicuaTenefi SA2--SA5 aaro-
patworcs coorsercTsyomme Jdamnm HL2—HL4 Ham Bkalouaercs rpOMKOTOBOPHTENB
BAI. BuxosHo#i curian c saementa DD1.4 vepes mepekmiouarenn SA2—SAS nocrty-
naer Ha BXox snementa DD1.3 u nanee Ha BXoA cueTuMKa. ECAH Nepekmouarers
SAl) HaxopdTea B NONOMEHHH, NOKA3aHHOM Ha cxXeMe, paboTalor TPH HAeKazhl
cueTYHKA, B OH samoanserca 3aa 99 c. B npyrom nonoxeHAH nepexnmdareas SALQ
paGoTaloT ABe meKajibl CIeTUHKA W BpeMs ero samosHends pasmo 0,99 c

Ilpy saropamri Jamn HL2—HL4 wam DosBjeHss 3ByKOBOro CUrHana wu3Me-
PAeMHE JO0/DKeH BHKNIOUHTL COOTBETCTEYIOIlEe — Nepekmouarenu SAG6—SA9, uro
npekpallaer HoctyMleHHe CHIHAJNOB Ha BXOA cdYeTuHKa, EcaH CHETUHK He BHIKAIOUEH
uepeksatouareasmMp SAG6—SAS, om ocTaHaBaHBaeTCHE C INOMOIILK) 3NEMEHTA DD2.1
[pH 3an0oiHeHd#H, 3THAM HCKMouaeTc® owmHOKa TNOkasalufi, ewiH  BHK/AWYEHHE
uepekmouateseti SA6—SA9 ocyllecTBHTD [OC/Ae HCTEUEHHS BPeMCHH, YCT2HOBJIEHHO-
T0 npejenoM uaMepeuus, CUeTYHK YCTAHABIWBAETCS HA HYJb OpPH HAKATHH H2 KHOI-
Ky SB3.

B npubope Henoablopakn MEKpOcxeMm cepuu K155, koropwe moryr GHTh sa-
MEHeHH AHAMOTHUHKNMH MHEkpocxemamu cepan K133. Iuop VD1 na ofpatHoe wa-
npsaxenne 400 B, nwoam VD2—VD6 na npsamoit 1ok 300—400 mA. IpoMkoroso-
purens BAl mwGoro Tema, wanpumep 0,25 TJ-1. Jlamnm HL1—HL4 ma nommmanb-
Hoe nanpmxende 9B, tor we Goxee 0,1 A. Jlamny HL2 HyxHo OKpacuth B K[facHHI,
HL3 — B xentwfi, HL4 — B senedmfi nser. Lingpopse wnnekatops HGI1, HG2 —
riecHOBHE JioGoro Tema. [IpE HX NOAKMIOYEHHH K MHKpocxeMaM fellugpartopos He-
obxonuMo co6MIOAATE COOTBETCTBHE BHBO0B. TpaxcgopMarop T1 Hamoran Ha mar-
HETONIPOBOAC € ToTllepeuHnM cevendeM 4 cw?’. Ero ofmotke cozepwar: 1 — 2600
BHTKOB nposoaa I13B-2 0,1; 11 — 2300 sutkor mpomopa II3B-2 0,1; III — 190
BHTKOB npoeoga I19B-2 1,0,

KOHCTPYKTHEEO M3MEDHTENb BDeMeHH peakiHK YEJOBEKA COCTOHT H3 [BYX
NYJLTOB, COGMHHEHHHX MexAy co6off xaGenem. Ecan pnuua kaGensn mpesmmaer 1 M,
nas ycrofiwusefl paGoTH npHOGOp2 CHrHAJbHBIE NMposofia Kabens ClelyeT BHINONHHTH
purofi mapofi: nBa NpPOBGAa CKPYWHBAIOT Mo CHHPANH ¢ 1uaroM ckpyTkH 1 cm. Oamn
1NIpOBOA, HCMOABLIYIOT KK CHTHANLHB, APYTOH Kak SKpPaHHHIH (coenHusiioT erc ¢ ob-
umM nposojoM yerpofictea)., Kuomku SBl u SB2 Ha myabre H3MepREMOro HYXHO
pacuoNoXuTh Ha paccToAnux me Mehiee 300 mM. Ecoan mepexsiouareln nyanTa Hsme-
PHEMOTO MEXAHHUECKH COSAHHHTb € DHMATAMH YIDABIEHHA HIyYaeMOro MeXaHHIMa,
MOXHO ONpEeNsiTh BpeMA DeaKiMH Ha YNPABJeHHe 3THM MeXaHM3MOM.
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Mps nanaxuBaEiy NprOOpa CHAYATA HeOGKONHMO TPOBEPHTh BHXOIHOE HaOps-
skenne crafiliH3aTopa, a 3areM NOJKIIOYATH NPOBOA TIHTAHHA MHKDOCXEM. Pesncro-
poM Rl moa6epaior, MpH HEOGXOMHMOCTH,  PeXHM topMupoBATEA, TIPA KOTOPOM
€ro BLIXOZHOA CHTHal uMeer HpsMoyrodrnyo ¢opmy. OcralbHEE Y3IH YCTPOACTBA
NpH NpaBHALHOR cOOpKe H HCHOJIL3OBAHMY HCHPABHLX 3/CMCHTOB HAJANHBATE He
Tpebyerca.

[pubop Moxmno cobpath W C aBTOHOMHHM THTaHHEM. JINA 3TOro HyXKEH HCTO4-
HHK TIOCTOSHHOrO TOKa Hampaxenuem 5 B. Kpome toro, B ycipoHcTBo HeoOXOREHMO
BHECTH CeRYIOIlAe uamveHenms. Bmecro ¢opMupoBaTess HMIYMbCOB HA SICMEHTAX
.DD1.1, DD1.2 caenyer cobparh MyastHpEGparop mo cxeme DD3.1, DD3.2, nojo6-
paB emxocThbio Komaemcatopa €4 sacroTy nepexaovernt 100 Tu. Jlsonuno-gecs-
THuHEe aelmudpatop Ha MuKpocxeMax DD7 m DD8 HeoOXouMMO 3aMEHHTL HA ABO-
WUHO-CCPMEHTHEE OelmdpaTopw, manpuMep, Tena KS14MJIl, Tofemouns K HeM
CBETOIBOAHNE UHpposie rHAuKatopy AJIC314A.

DJEKTPOHHLIA H3IMEPHTED YACTOTHI NyAbCa

YacToTy OyAGCA HIMEPRIOT ANA KOHTpONsi PaGoTH cepiua DpH yBednde-
HEM (AIHTECKO HATPYIXKH HAH NPH HEKOTODHX CEpAETHO-COCYAHCTHX aaGoeBaHuRAX.
OG6HuED 3TO JeAAl0T NONCIETOM YHCAa RMIYNbcoB Kposm za 156 ¢, a satem 3710
ghcao yMHoxaror na 4. TIpH peakHx HaMeHenRsX (HSHUCCKHX Harpysok HpocHefdTh
33 XapaKTepHCTHKOM H3MeHeHHs YacrOTH OYJbca B 9TOM ¢AyYae HEBO3MOMKHO.

Tlns H3MEepeHHAN HACTOTH NyJIbca MOKHO cobparh npocTol 37eKTpOHHRE Hprbop,
cxema KOToporo mokasaia Ha pac. 17,a. TipaGop paccuuTaH Ha H3MEPEHHE JacTOTH
nynbca or 30 o 240 AMMyabCcOB B MEHYTY ¢ ROMPellHOCTRIO H3MCDEHHS HE Goace
5%. Hamepurens mutaercs of raansaduteckol Gatapen «Kponar u norpeGasier TOK
He Gonee 20 MA.

Mpuuusn paGortt npubopa ocHopal Ha (PHKCAluM H3MEHEHHS! OCBEIEHHOCTH OF
nyueft ocBeTHTe/s, NPOXOAALMX uepes Manell HeJOBeKa. Jlna noayuyenns MOCTOAHHOH
OCBEIIEHEOCTH TIpK TOHMMEHHH HANpSMeHHSl Ha TanbBamudecKoll Gatapee B Mpolec-
ce JKCIAYATAUH# NOCAENOBaTeNEHO C agamnofi HL] Brmouen cralmimzaTtop TOKa Ha
nonesoM Tpamnsucrope VT1. Hamenenue ocBelUSHHOCTH (pUECHyeTCA doTopesucTOpoM
R2 u ycunuBaercsi JABYXKACKA&AHHIM YCHIHTeNeM Ha TPaH3HCTOPAax VT2 a VT3. Ha
anementax DD12 & DDL3 coBpas xaymufi MyabTHBEGpaTop, cAymamuil $opmu-
poBaTeNieM HMIY/bCOB HOCTOSHHOHR (IVIHTEJBHOCTH. Saement DD1.1 HHBEpTHpYET
aMnymsce ycmanrens, DD1.4 — maymero MyasTBHOparopa. Tosesok TpamsHcTOp
VT4, pacnonomxeHHHH B BHXOAHON LelH HHBepTOPE, craGUAN3EPYeT TOK HMOYABCOB,
470 HeoOXOHHMO JUIA YMEHbIOCHHA FOTPeIlHOCTH U3MepeHH YIDH TIOHHMKEHHH Ha-
mpsixennst narapomed Garaped. Koufercarop C6 CAyKET WHTEIPaTOPOM BHXOAHLIX
HMIALCOB, TO3BOJSIONIAM YCTPAHHTE KOJNSGARHH CTPEJKH MHKPOZMOEPMETPa NpH
HaMepenHH; AHOAH VD2, VD3 yMeRbIIaIOT BPeMst PaspalkR KOHAEHCATOPOB C1, C2.

B wmcXoOHOM COCTOSHHH TpaHaucTop VI3 OTKpHIT. Ha BhiXoAax 31eMeHTOB
DDI1.1 & DD1.3 ycranoBieHH HalsReHHs] BHCOKOTO YPOBHA (nor. 1), Ha BHXoAaX
siementos D12 u DD1.4 — Hanpamenust Huskoro ypoBHsi (aor. 0). Ecau Memny
ocBeTuTeNeM H (POTOPEIHCTOPOM pACiOJOKHTh Tanel, TO CHIHAJ, OOpas0BaHHH
HaMeHeHHeM OcCBelieHHOCTH (JOTOpe3HcTopa OT NYJAbCANMH XPOBH, YCHAHTCH yCHITH-
TeJeM, UN0 TMPHBEJET K NEPEKJIOUeHHIO SJEMEHTA DD1.1 Bo BpEMs HMIYJLCOB KDO-
gu. Tlpm sTOM 3anycraercs MKAyWHA  MYZBTRBHODATOp B Ha BEIXOE HEBEPTOPA
DDI1.4 dopmupyloTcl HMOYJIBCH NONONKHTEALHON NOASPHOCTH H NOCTORHHOR [ga-
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Puc. 17

TEABLHOCTH, HAaCTOTA KOTOPHX COOTBETCTBYET HMIYAbCAM
xpoBH. Maumepurempnuit nprGop, oTrpanyupoeansnli Ha
YHCAD  HMOYJBCOB B MHHYTY, MNOKaMer  9acroty
nyJasca,

KOHCTPYKTHBHO SJEMEHTH H3MEPHTENA CMOHTHDO- -
BaHH Ha TMeYaTHOH I1aTe, PacloONOMEHHOH BHYTPH
NJaCcTMACCOBOTO KOPNyC2, Ha JIKLEBOl CTEHKe KOTOPOTO
PACROAOKEHH H3MEPHTENLHHA NpHOOD M BHKMOUATENb
NATaHHA. QOTONATIHK MOXeT OHTb KaK BCTPOSHHHM
8 Kopllyc, Tak W BHHOCHHM. Ilpu mrTopom sapHalte HCNONHEHHS A3TYHKA HMEETcR
BO3MOXHOCTb H3MePATH 9acTOTy Myjhca MpPH ABHXKEHWH OprammaMa. Jins MCKIOYe-
HHA HaBOIODK OT HDCTOPOHHHX BNSKTPHIECKHX noneft NpoRCAa NaryHkKa cnenyetr npH-
MeHHTh 3KPaHHPOB2HHNE, & SKPaH COeJMHHTb ¢ OGIlHM MPOBOIOM YCTpoficTBa,

OrHE H3 BapHAHTOB KOHCTDYRIHM (POTOAATYHKA NoKa3adn Ha pHe. 17.6. B KOp-
nyce | M3 M30MAUMOHHOTO CBETOHEMPOHHIEEMOTO MaTepHana, HanpHMep 96OHHTa,
Paclof0Ken s H 3aKDEILIEEH € MOMOLWBIO SMOKCHANOIO KOMNAYHfA jaMna 2 m ¢oTo-
pesrcrop 3. s yMeHEWeHHA NOMNOUieHHA CBETOBOTO TIOTOKA OT OCBeTHTes! BHYT-
PeHEsiA 9acTb Kopilyca okpamleHa 8 Geablit aper. POTONATIHK MOXKHO CEKOHCTDYHpO-
BaTh H [MA (QHKCALHH Wyabcaunk EPOBM B MoKe yxa. IIpn STOM HeoGXomRMo M-
MCHHTb Cnoco6 ero KpeivleHHs, NpH KOTOPOM OH MOYKAa yXa HE CHKHMANACch.

Hlas wamepnrenn MOMHO MpHMenste TpasadcTop VT1 us cepun KIT302, y koro-
por0 HavanbMHA TOK CToka He wmenee 15 MA. Tpamsuctop VT2 co craTHuecKum
KoapduunenToM nepefadun Toka He Metee 500, Haupumep KT342B, KT373B, VI3 ua
ceprn  KT315, KT312 co crarHgeckum xO3(pHUHEHTOM Nepenadn TOKA HE MeHee
150, VT4 u3 ceprs KI1303. Ouoim ManoMOlEHe KPeMHHeBHe JOGOrO THNa, Ha-
npamep KI15216, J1220B. Muxpocxema tnma KI76JIA7, KG564JIAT. TlepeMerasf
pesuctop R10 mrorooGopotuwtii, wuampumep CIT5-2, CI15-3, doropesncrop THna
C®3-2B, Cd2-1, C®3-I. Kounemcatop Cl1—C5 xepameueckde, C6 IKeAaTeIbHO
OPHMEHHTL TaHTaAOBWA, Hanpumep ITO-2, K52-2, K52-1. Komnewcaropw srux TH-
non Gonee CcrabunbHE NP KoneGanuax pabodeli TeMnepaTypl HO CPABHEHHIO C
JpYrEMH 3JEKTPOJAHTHIECKHMH KoHaeHcatopamd. HamepHreasnnft npu6op Ha Tox
MoJHOrO OTKAOHeHHs cTpetkH 50—100 MKA, NaMNa MHHHATIODHAR HAa HOMMHAABHOE
Hanpsxenne 6 B, tox 20 MA. Jina nuranus npubopa HCNOAB3YIOT ranbBalHYECKYIo
6atapem <Kpowa» anGo nBe NMocAaefOBaTENbHO COeAWMEeHHHe Garaper ThHna 333671,

Hanaxupanue npuGopa HauWHaioT € YcTanoBKE Toka 15 MA, mpoXxoasitero ge-
pes mamny HL1. Bto penaror nonGopom nmona VDI aubo Tpamsucropa VTL. [pw
GoablioM HaYalbHOM TOKe CTOKa TpaHaucropa VT1 crexyer nociesosarefsHo non-
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KMOUETL ABA JHOHNA, NpH MANOM TOKe €Toka npumenenie puona VDL me rpebyer-
ci. [locae storo noalopom pesacropos R3 w RS ycrawammsawt yxasaHHple Ha
exeMe peMHMH 1O TOCTOSHHOMY ToKy Tpasaucropos VT2 u VT3. ias rpasympos-
K¢ IIKafH H3MCpUTeNLHOTC MpHGOpa NOAKIION2IOT BHXOJ, HH3KOYACTOTHOIO HMROYNb-
cucro remeparopa gepea Kouaedcatop 500—I000 nd x BmBogy | MEBKpoCKeMH
DD1. Ha resepaToPe yCTaHaBJIHBAIOT aMILIHTYAY HMIyaecos 7..9 B, amurensnoctb
0.1..05 wmec, wacrory cneposanus or 0,5 go 4 T'n. YcraHOBHB HYXHYI0 YyBCTBH-
TENLHOCTH H3MepHTeNbHOro NpHGOpa noncTpoeunnM pesHctopoM R10, onpemeasior
peneHHe WKaiK To GopMyle n=60f, rie n — nenenue mxanw; § — uacrora che-
JLOBAHEA MMMYALCoB, IO

lFenepatop-npobuux

T'ereparop-npoGHHK NpaiHasHaYeH AAS NPOBEDKM M HANaKMBAHMA TpaK-
vob IT4 w 3Y panucBemarTeNoHHX NPHeMHHKOB. TexHHYeCKHe J[aHHEe: HeCyIHas
gactrora 46542 klu, wacrora wmonymaume 1000 Iu£5%, mybuna wmoayasuHu
0-90%, aMnanTYyAa BuHXoRHOro curhana 0..200 mMB. Brxoxnoe conmporuBReHHe
reHepaTopa Ha gacrote 465 kI'm — we Gonee 500 OM. Hanpamenye mcrownmuka nu-
rapust 1,5 B, morpeGaseMul Tox 20 MA.

TlprROMNEanbHan cxemMa reHepatopa-npo6Hika nokasasa Ha prc. 18. TlpuGop
COCTOMT M3 Safaloulero reHepaTopa  AMMAMTYAHO-MONY/HDOBAHRMOTO CHIHaAa Ha
Tpakaucrope VTL, sMurrepuorc mnopropuTesnsi Ha rtpaHaucTope VT2, nerekropa Ha
ovome VD1 W ycuintens 3Y Ha Tpam3ancrope VI3, AMNIHTYAHO-MOAYJHPOBaHHHE
KoneGanuR BOaHHKAIOT ONAromapsA HCMONb3OBaHHIO B 3ajalolileM reHepaTope [BYX
HHIYKTHBHO CBA3aHHHX kKoJeGarenpHuHX koHTypos: L2C2 p wxoanekroprofl wens u
LICl B Gasosofi menn rpanancTopa VT1. IlepBHfi B3 WAX HACTPOEH Ha HeCylWLyio
gacroTy 465 kTu, Bropofi — Ha macrory Moayasur 1000 Tu. Taybuny Monyasunu
peryaupyior nepeMeHHbiM peancropom RI.

AMONNTYAHO-MOAY/HPOBAHHKNA CHTHAA  YCHIHB&ETCH Ip TOKY TPaHIHCTOPOM
VT2 u ¢ ero marpysowdoro pesucropa RS mnocTynaer na mepekmiowatens SAl. B
SABHCHMOCTH OT NMOAOMKERHS NepeKTuaTes]s CHTHAM NocTynaer Mubo HellOCpencTBeH-
HO Ha BHXOAHOMA mym npoGHEKE, AuGo Ha gmererTop VDI, KoTopeiM mpeofpasyercs
8 cartan 1000 Do, IlponetexTHpoBakHMfi CATHan uepe3 KonaeHcatop C6 nocrynaer
Ha Bxon ycuwaurens 3Y ma Tpamsmcrope VT3, a ¢ ero BHXofla — uepe3 KOHTAKTH
nepekmicuarens SA1 Ha BuXomHoft myn resepatopa. Takum ofipasoM, Ha BXOA YCH-
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awrens [T manaxupaeMoro NpueMHAKAa MONKeT OHTH MOA2H MOXYIHDPOBAHHHE CHr-
Han wacroror 465 kI'H, 2 na Bxop ycumrens 3U — curdan wacrorol 1000 Ko,
AMnuMTyZly curuana peryaupyioT pesmctopom RS, Pesucrop R6 obpasyer paspsp-
Hy0 Oenk ks KoHgemcatopos C5, C6.

Hast npatopa HCRONL3OBAHH: MOCTOSHHEE pesHcTopH OMJIT-0,125, nepeMennme
pezucropat CI10-0,25, xommencatopn KM, KT2, K52-1, Tpamsucropw ¢ kosdxbHum-
eHroM nepejats toka 40..60, nuon moGofi w3 cepun [9, Nepexnwouatend THOA
MT1-1 (SA2) m MTI-3 (SAl). Ob6morkn L1 W L2 mamoraum Ha TopoHNaieHOM
cepaeunuke pasmepamu 20)(15X5 n3 nepmannon mapka S50HXC u umewor cooTser-
creeano 300 m 150 eutkoB npososa I[I3JHIIO 0,12, Chavana Ha NoONoBHEHe ceppev-
HUKa HamaTHeapT ofMotky LI, a sareM Ha Bropoft noaosuse — 90 BHTKOB ofi=
Motgu L2. Ocranbeble BHTKH ofMotki L2 zaMaTwBaior nobepx ofMorkm L1,

Jlnst HalaXKHBAHHA TreHepaTOPa-NPOGHHKA HYMEH OCUHAIOrpad € TyBCTBHTENh-
HOCTBIO YCHAHTE/S BEPTHKAJLHOTO OTKJIOHEHHs Jiyda e menHee 0,2 mm/MB, macroro-
Mep ¥ BONLTMETP MocToARHOrO Toka. Orkawume kongencarop C3 or Gasm Tpan-
sucropa VT2, nonfopom pestcropos R4 8 R7 ycraHaeausaloT Ha SMHTTEpe TpaH-
sucropa VT2 ¥ xoswiexTope TPauskcropa VT3 Hanpsakeswe mumyc 0,75 B, Ianee,
BOCCTAROBHB cOe/uuenue koBaencatopa C3 c Tpanaucropom VT2, k smxoay npo6-
HEKA NOOKMIONAIOT OCHHANOrpag M YacToToMep H H3MEHeHHeM eMKOCTH KOHIEHCa-
ropa C2 nmojcrpadBalor 4actory Hecymlell, a satem NopfopoM eMKOCTH KOHIEHCATO-
pa Cl -— ugactory monyasuus. [Ipu BBefileHHOM COTIPOTHBEJIeHMd pesHcropa R1 noa-
Gupalor conpoTHBiaenne pesHcropfa R2 TakuM, 9To6H aMINIMTYyAa MOLYIALMH AOCTH-
rana 90% amnnsryzm mecymed Jim ycrpaHenHs HEBOZOK OT CeTeBOTO Hanpsie-
HESl H3MepHTeJbHHE TMpRGOPH HeoOXOMHMMO 323eMJIHTE,

Cnenyer OTMETHTB, 4YTO NpH MaloM KosdouLHeHTe Nepefayd TOKa Tpau3HCTOpA
VT1 amnauryna roneGanufi kontypa L1Cl Ha gactore 1000 Tn moxer okasaTecs
HeJOCTATOYHON Ist MOLYAAUAY Recyulefi. B TakoM ciywae Tpamsucrop VT1 wmamo
SaMCHHTE APYrEM ¢ kosuumentom Nepenawd Toka 100..150. Ho ecanm sTor kom-
TYp nepecrpoutt Ha wacrory 400—500 T'm (L1 — 500 sutkos, Cl -~ 0,01 ux®),
TO. B FeHeparOpe MOMHO HCIONL30BATH TPAHSHCTOP €O CTATHYeCKHM kospdenuen-
TOM mepepaul toka 40..60. Jaa craGuiasHocTH ryOHMEI MOLYJISHM HpH M3MeHe-
HHH TeMmepaTypsl ¥ yMeHblleMHs HCKaXeuuf CHHYCOMAANbHHX KoneGauuli Tpausscs
rop VT moien OHTL KpeMHHeBRli HHZKOUACTOTHHI.

IenepaTopbl NPEMOYrOJALHLIX HMITYJILCOB

l'eneparops NMPAMOYrOALHHX HMMNYJALCOB B PAAHOMIOBHTENbCKON NpaKTHKE
HONOJIBSYIOTCA IAA HalamuBanus nHpobux ycrpoficT, a TaKXKe 1A IPOBEPKA
NPOXONAEHHA cHr¥ana Yepes TPaKTH YCHAMTeaed, Tak KaK HPAMOYIOJbEHE WUMIY/ih-
CH HMeloT IMHUPOKAA COEKTP 4YacToT.

Temepatop, coGpanBEHfi o cxeme, Hsofpaxenuofi ma puc. 19, BmpaGaTupaer
DNpPSMOYrOAbHEe HMNYALCH LAHrensHocTelo of 10 mo 260 mwe ¢ uacrorofl crepoma-
mug or 0,6 Fu mo 50 xI'm v ammumryaodt 0..1,2 B, npHueM aMOnuTyzy u wactory
MOXHO IUIABHO H3aMeHdATrb., (PPOHT H cnaf, HMOYJILCOBR COCTaBAAKT He Godee 5% HX
mnuresnsrocTd, Tlpa manpsReRuu nHTaEus 1,50 B u MakcHManbHOR CKBamKHOCTH WM~
nyancoB norpebnsemu Tok — e Gonee 30 MA. I'enepaTop nHuTaeTcs OT HCTOYHHKA
MocTORHAOTC TOka HanpamemnmeMm A0 5 B. Ilpw noBnMCHHOM HalpAMKeHHH IHTAHKA
JUINTEALHOCTh HMNYJALCOB YMEHBbIIAETCH, A YacTOTa Y AMINHTYRA BOSPACTAKWT.

30



Puc. 19

o k. -
210 05m - Vi

JIM
€3 02mx - VIz Tz
28 anw H- n e | meze a2
27 87966mm - int 3|45
7 0057m $ 3l |§ T
£5 005 = ;;‘: -é .
25 6800 b in VT3 543
C3 4700 w4 |- ) W56
~ 2900 s/ Y A
#E AL var 158 |+
o 1000 Hb=tsar 496

-

Ha tpansucrope VT1 paGoraer 6aokunr-rewepartop. Ilepeknmouarenem SAl BH-
GupaIOY AMANA30H YacCTOT cJeioBaHHA HMMIYJbCOB, nepeMeHeEnM pesucropoM R1 sac-
TOTY CJEAOBaHHA HMIYJbCOB yCTaHaBaHBawT rpybo, a peasctopoM R3 — TouHO,
[NapamerpH HMOyJbcOB NPH Pa3/IBYHHX ©MKOCTAX KOHAGHCATOPOS OlOKHHI-TeHepa-
TOpa npHBefleHH B Tadn, 1. YkasaHuHe B Hell Npefenbl YacTOTH CAEJOBAHHA HM-
AYJALCOB COOTBETCTBYIOT KPaiiHHM NONOMEHHAM TNOABHIKHEIX KOHTAKTOB OepeMEeHHHX
pesncropoB R1 # R3. Juog VD1 caysut nnd ralleHHs NONOXHTENbHHX BHEpOCOB
HAODAMeHHsi, BOSHHKAOUHX IIPH 3akpbiBaHHA TpaHsucropa VTI,

Harpyskoit 610KHHr-TEHEpaTOpa HBASIOTCST 3MHTTEDHH NOBTOPHTENs Ha TpaH-
suctope VT2, cHrHal C KOTOPOrO TOCTYNaeT HA YCHAMTeNb TOKa Ha TpaH-
sacrope VT3, Tpefyesmoe BLIXOJHOE HaNpSKEHHE YCTAHABJIMBANT MEPEMEHHHM pe-
sucTopoM RB, KoTOpHil BKIOUEH B mells sMHTTepa Tpansucropa VT3. C noMombo
nepexoyatels SAZ MOMHO H3MEHATH NOASPHOCTL HWMIYJbCOB HA BHXOAHHWX THe3-
nax XS1 remeparopa.

TpanchopmaTop OJOKHHT-reHepaTOpA HAMOTAA HAa TOPOHIANBHOM MarHHTOIPO-
sone paaMepamy 200155 MM, H3rOTOBJIEHHOM H3 NepMayios Mapku SOHIL. O6-
Motxka | comepxuT 50 @ obmotka II — 350 BuTkoB mpomopa [IJILIO 0,12, opu-
WeM BHTKH BepxHero cJos OGMOTKH TNOKPHBAIOT BC 0OMotRy. Tpauchopmarop
AoiKeH pacronararbeAd He GaHXe 10 MM or Apyrux fneranefi nmpuGopa. Ilpu memn-
WeM pPacCTOAHYH KPYTH3HA (POHTA HMIYJALCOB MOMET YMEHLIUHTHCA H3-3a JONOJ-
HHTeABHOH BHeIlIHel EMKOCTH MOHTaXa.

B rexeparope npuMeHeHs! TepeMennbie pesncropel CI10-0,25, mepexmouvarenn
MoryT OhTeh Juoforo ThHna., TPaH3KHCTOPH — HH3KOMACTOTHHIE MAJIOMOUIHAE COOTRET-

TaGaupa 1

enn an-} HacTtora cnegoBa- .| Cpennnaa anm-| Yacrora cne -
KUI;%E"CB' .&ﬂhﬁnﬁ:hnﬂw Rl HMnynbion.' Kor::g%}tca TBIJ}'ILT{DCTLJIHM- HuA oxmnym.’égg?
NYy/bLCOB, MKC 'y RYABCOB, MKC I'n,

C1 10 50 000—450 C7 45 3 400—10

C2 13 35 000—180 C8 60 2 000—6

c3 16 20 000—75 c9 80 , 1200—3,2

C4 20 12 G00—45 Cl10 150 700—0,9

C5 25 9 000—30 Cl11 250 400—-0,6

Cb 35 5 000—17
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CTByloleR CTPYKTYPH ¢ Kos(duiumentoM nepefain Toka He menee 30. Temeparop,
coGpaHHL N0 H306paXKeHHOl cXeMe Ha pHC. 15, MOMeET Takxe BHpalaThBaTh HM-
NyAbCH C RPYTHMH NADAMETPAMH, €C/M HIMeHHTh WHCIO BHTKOB B ofMoTxax Tpamc-
dopmaropa VTl man naMoTats ero Ha (IPYroM MarRHTORPOBOJE.

Tlpn Banw4kH MUKPOCXEME T€HEPATOP NPAMOYTOJABHEX HMIYALCOB MOXKHO COG-
patb Ge3 TpaHCpopMaTOpa, UTO SHAUHTENLHO YMEHBIAGT TPYADEMKOCTH €r0 Haro-
ToBneHnsA. Ycrpoficrro, cxeMa koroporo mH3oGpamena na phe. 20, reHepHpyeT HM-
IyAbCH NpPAMOYroAtHo#i GOPMBI NONOMKHTENbREOK HONAPHOCTH C YacTOTOR CAeHOBa-
g 0,1 T — 1 MI'np co crBammuocThio 2—500. YacTOTHHE AHANA30H pa3penien Ha
ceMb mojauanasoros: 0,1—I1, 1—10, 10—100 T'u; 100 Ty — 1 kI'u, 1—20, 10—
100 xFu, 100 kI'm — 1 MlL, KOTOpHe yCTAHABAHBAKT NepexmwovarteneM SAl. Uac-
TOTY CNe[OBAHHA UMIYNRCOB B KaXK/JOM NOAAMANA30HEe MOMHO IVIZaBHO peryaupo-
BaTb NEpeMeHHHM pescropoM RI, cKBamHOCTE — nepemeHHHM pessucropom RZ,

[lnsi renepatopa TNpPHTOAHM MHKPOCXEMH, HMEIOIIHE He MeHee HBYX SJIEMEHTOR
H—HE (6yksenroe oGosuauende JIA), BHXOAH KOTOPHX HE WMEIOT OTKPHTHX KO-
nekropes, u3 cepau K155, K131, K133, TpansncTopu -— BHCOKOUACTOTHHE Kpemiue-
Bhle MaJOMOIHKe ¢ KO3¢QGHUHEeHTOM Iepefayd ToKa He MeHee 50, HanphMep H3 ce-
prn KT306, KT312, KT315. Oas cTaGHABHOCTH NApaMETPOB BHXOAHHX HMNYJILCOB
B reieparope HeoGXOZMMO NDHMEHHTh TeMIEDATYPHO-CTAGHNEHHE KOHAEHCATOH ¢
manum TKE, nanpuMep rmieHouHbe, kepaMudeckue Tuna KT, a TakKe HCNOIbIOBATE L%
THTAHHA TEeHEepaTOpPa MCTOYHHK -CTaGHAH3KPOBAHHOTO HANpHIKEHHA. Do Hsbexanue
$a30BLIX CABHIOB MeXIy BBIXOAHWMH HMNYNbCAMH OT HABOAOK CETEBOTO HAMpHMKC-
HHA KOpINYCH mHepeMeHHWX pesucropos Rl, R2 HeofxonuMe coeamHHTE € OGILEM
NpPOBOJOM YCTPOACTBZ H SKPaHHpPOBaTh TpaHsucrop VTI,

YHCO-HMIYJILCBBIE FeHepaTopL -

B ycrpofictBax HMIYJbCHOl TeXHHKH, 2BTOMaTHKA H CBf3H, Hanpuamep,
AnA TpOBEPKA pabGOTH CYETUHKA HMHOTA2 TPeGyeTcd NOJAYYHTh ONpefieieHHOe THCIO
HMITYLCOB OT PA3OBOTO cpabaThBanMA 3aJAlONIHX KOHTAKTOB. TNpr BeBombioM ko-
AnvectBe uMnyancos (10 10) rakce ycrpoficTBo MOXHO cofpaTs Mo NpOcToff cxeMe,
noxaszavuol Ha prC. 21,4 '
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Puec, 21

Fenepatop pacculiTan Ha 4aCTOTY CI€0BaHMA  NPAMOYTONBHEIX  HMIYVIBCOE
10 Tu ¢o cypBampocTeie 2, Yneno umnyabcos (ot 1 po 10) MOMHO yCTAHOBHTHL ne-
pexaiouzrenes SAl. Verpoficeo nospodser mfaBHO peryAHpOBATh AMINTHTYAY BHI-
XCIHBIX HMRysncon B npepenax 0..12 B. Jlas pabore reepatopa HeoOXONHM HC*
TOUHHK NOCTOAHHOrO TOKA €O cTabHAHINDOBAHHHIM HampsxenneM 12 B, paccynran-
nuil Ha TOK HArpyakn He Menee 150 MA,

TeHeparop COCTOHT 3 3ai2UICrO yaia Ha mepakmovateise SAl, kwomkr SBI
m Kongencatopa C], HecHMMerpuuHoro —MyabrHpnéparopa ma Tpamamcropax VTL,
VT2 § yeumiTeds MOIIHOCTH Ha TpaHamcTope VT3, T3 MCXOJHOM COCTOSINHE KCORIEH-
carop Cl sapsken, crabumirpor VD1 w tpamsuciop VTl OTKPHTH, TDPaH3HCTORL
VT2 u VT3 aakpurh. TIpn naxaruy Ha kHonky SB1 xomnencatop CI paspsmaercs
uepez pescrop R1l, cocTosHie OCTANBHHX WIEMCUTOR YCTPOACTBA He H3MEHSAETCL
Mocne ornyckanms xHonkm Koufesicatop Cl HAaYMHAeT 3aPSKATBCR 4&pes OFMH H3
peancropos RI—RI0 B 32BUCHMOCTH OT YCTAHOBAEHHORO NOJNOXKEHHA MEPEKIIOTaTe-
an SAl, Hz BpeMs 3apsiKn KoHIercatopa crabunurpor VD1 saxpuisaercs. Hecum-
MeTpHUBHII MyJbTHBHEDATOpP NEPeXOMHT B PEMHM aBrokonebanuit. Jlaurensnocrs
BLIXOZILX HMIYAbCOR NOAGHPAIOT COMpOTHBAeRAeM peskcropa RI12, amnTenbHOCTS
naysm -— eMKoOCTbIO KoHieHcatopa C2. [lis BH3YaNBHOTO KOHTPO/IR MPOXOXACHHS
BMIYALCOB B KOVUIGKTOPHYIO Iefb Tpamaucropa V12 BKmoden €BETORHOR HL1. Ync-
70 HMOYJLCOB FPOTOPLHOMANLHO BPEMEHH 3apRiakf KOHIEHCATOpA Cl u coorpercT-
Byer monoxenmo Nepexnouartens SAl. Peancropamu R1—RI10 nonGHpalotT HYXHOe
YHC10 HMIYJALCOB,

TpH HeoBXOANMOCTH 3afalOluil yaea MOXHC colpaTh no CXeMe Ha pHC. 216. B
STOM cayvae Tocde HamatHA Ha oAy 3 Kuonox SBI—SBI10 ycrpoicrso Gyner
reHepuPoBaTh HMNYMBCH, KOJIRYECTBO KOTOPHX  COOTBETCTBYeT HOMepy HaXartof
KHOHKH,
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llas remeparopa MONHO HCNMONB30BaTh Tpamsmcropm us cepra KT312, K1315,
I'T403 ¢ xospdnugnentom nepegaun Toka mHe - Menmee 50. Komnencatopu --— THOA
3TO-2, K52-2, K52-1. Ceerogmon pacemuran Ha paGounst Tok 10—I5 MA, craba-
autpon ®3 cepHn JI814. Hcnomw3obaHWe HHSKOBONBTHLIX CTAGHIETPOHOB Hemena-
TENBHO B CTBA3H C TEM, HMTO COHH HMEIOT CpPaBHHTentHo Goimuch obpaTHuil TOk NpH
HaNpAXKEHHAX, SHAUATENLHO MeHHIINX YO CPaBHEHHIO C HaNpsHKeRHeM CTaGHIH3AIHH,
& STO MOMeT mnpuBecTH K Hecralmibxofi paGore  ycrpoficrsa. Ilepekmouartens H
KHONKH MoTyT OmTh mioforo THOIA.

fpu naramusawAn remepatopa meobxopumo pesucrop RI12 Ropobpars Takmm,
wTo0H B NepBOM NOJOKCHWH Mepekmiodarens SAl xoneﬁanaﬂ regepatopa OHAM yc-
TORYHABLL

Bonee CNOMHKA M JNOPOTOCTOAMMHE THONO-HMUYAECHLH TeHepaTOp MOXHO cob-
paTh Mma UCTHpeX MBKpOCXeMax No cxeMe, fokasamHol Ha pHe. 22. Tlo cpasHenHwo ¢
OpefsAyIHM BafHaHTOM YcrpofictBo crabuisHO paGoTaeT Npu GONBUIHX KOVe6a-
HHAX TeMIepaTyps H He Ttpefiyer nojfopa BpeMA3ANANONMX PEIHCIOPOB NDH Hala-
xnpanun. Texepatop nospoisier BLipaGaTHBaTe AC 15 HMDYJARCOB OPH HAXATHR HA
oany u3 kHomox SA1--SAlLS,

Verpolicteo comepxuT sagawumuf resepatop Ha snemenrax DD1.1 m DDIL2,
paGorawomuf no cxeMe MyabTHERGpPaTopa, TPHITep Ha 3aementax DD22 u DD23,
BBOMUHEGE cuerunk DD3, nBomwno-lecnTHuHHY  neumdpatop DD4 a1 meBepTOpH
DD1.3, DD14, DD2.1, DD24.

Mpx exkniouennE NuTauds koupencarop C2 paspmken, wa BuBop 10 saeMenta
DD2.3 nocrymaer malpsKeHHe HH3KOFO YPOBHA CHPHala M TPHITED YCTaHABAHBAET-
¢f B COCTOANHe, NPH KOTOPOM Ha Bhixose snementa DD23 — nanpsietne BHCOKO-
ro ypoBs, Ha Buxode anementa DD2.2 — nuskoro. HanpseHdem HH3KOTG YpOR-
HA Ha Bxose (pmeop 2) sneMemta DDI.1 remepaTop ycraHasiuBaeTCst B HepaGowee
COCTOSHAS, H HA BHX0J YCTpOACTBa NOCTyNaeT HanpsxeHHe HU3Koro yposus. Ha
c6poc cueTuHka (BHBOAN 2, 3) MOCTYNAeT CHrKAal BHICOKOTO YPOBHA M oOf ycra-
HABIHBaeTCA Ha HyJb. C BHXofa siementa DD2.1 mocrynaer sanpskeHHe BhICOKO-
ro ypoeus m ceeropuos VD! norawen. B sToM cocTofRHH YCTPOACTBO HAXOAHTCH
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JI0 MOMEHTa MakaTHA Ha KHOUKY BHLaun HMnyascos (SB1—SB15). Ilpeamosomaw,
90 Onsia HamaTa KHonka SB1. TlpH atom manpsmenwe BHCOKOTO YPOBMS € BHBOAA
2 wuxpocxemn DD4 nocrynaer na exon saemenra DD24. C Buxofa sToro saemen-
T& HANpsiKeHHe HH3KOro ypoBHS uepea Kompercarop Cl moctynaer Ha BXog aJe-
Metira DD2.2 u mepexmouaer Tpurrep B Apyroe cocrosuue. Ilpm sTOoM cHuEMaercH
CHTHAJ, NEepeBOAsIUKi CYCTIHK B HYJAb, @ TaKKe 3alajomufii reneparop ycraHaBJIH-
BaercR B pabounii pexxuM. BuXoinofil MMOyJibc TeHepaTopa uepes siemedtw DD1.3
A DDL.4 nocrymaer Ha BHIX0J YCTPORCTBAa H H& CUETHHI BXOJ CHETYHKA, a TaxKmxe
Ha pxoa snementa DD2.1. Ha Buxoge saeMensa DDZ.1 yceraHaBiupaercs Hanps-
MEHHE HH3KOr0 YpOBHA H CBerofiMoA cieti7csa. [lo OKOMuaAMH HMMIYJLCE CUETUHK
NepeKNioYaeTC B COCTONHME, NpPH KOTopoM Ha Buxoae [ (BmBoj 12) yCTaHabiaH-
BaeTCA HalpfKeHHe Bhcokoro ypoens. Ilpu srom ma buxone I (EmBoa 2) Mukpo-
cxemh DD4 NpoHCXOAMT NeperiioueHHe HANPAIKeHAS BHICOKOTO YPOBHS HA HH3KHA.
Sror nepenaj wvepes KomAeHcarop C2 nepepoiNT TpHITEp B HCXOJHOE COCTOAHHE.
CueTdHK YCTAHABJHBaeTCH Ha Hynb, M IreHeparop Mepekmiouacrcs B Hepabouee cog-
TOSHEE.

Ecikn mHamars Ma Kuonky SBIS, rewepatop smpabatmBaer 15 mmnysnscos, a
3aTeM HalpfjeHHeM HHSKOTO YpOBHA ¢ Bhixofz I§ (BmBop J7) Muxpocxemn DD4
TPHITEp YCTAHOBATCH B HCXOZHOe cocToAnme. klrak, KonnuecTeo BupalaTHBaeMBIX
HMilyJIhCOB COOTBETCTHYET MOPSAKOBOMY HOMEDY HAXKATOH KHONKH.

Iljis ycrpolcTBa MOMHO HCioNbL30BaTs MHKpocxeMw Ha ceprr K155, K133. B
renepatope KeJIaTeNLHO IPAMeHHTh HemoNspHHR Koupemcarop Ol wam Tena Kb0-6
Ha palouce HanpsixeRBe He Menee 25 B. Ilpi oXCHARO-NONYNPOBOAHHKOBOM KOH-
AeHcaTope HaH MexblieMm paloyeM HalpsKCHEH OT YKA3aHHOTO TeHEPATOP MOXKeT
He B0o30yxaaThes N0 NpHUHHe COALLION YTeYKH TOKZ B MOMEHT HIMCHEHHS Ha HeM
NOAAPHOCTH HMOYJAbca. JAHTENLHOCTL HMIYAbca MOAGHDAIOT eMKOCTBIO KOHJIEHCATO-
pa C3.

levepaTop HMRYJABCOB

Tenepatop HMIyABCOB, CXeMa KOTOporo m3ofpakeHa Ha pHC. 23, rexeph-
pyer nosoHTesbHHE NHA0CGpA3REe H NPAMOYTONbHHE HMAYJbCH, 3 TaKKe HBe CepH#A
NOJIOKUTe/BHEX HMIYJBCOB Manoit jamtenasnocts (mo 10 mkc). Bropas cepes reue-
PHPYerca © 3aZepakKoi MO OTHOIEHHIC K Nepeofi (onopHofl). BpeMms 3aJlepKH MOX-
BO MIaBHO pPelyJHpoBaTh. AMNNETYA ONOPHLIX HMIYAbcoB cocrasaser 5 B, sa-
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nepwannnx 0..10 B, mincobpaspux & npaMoyroabHmx 0.5 B. Yacroramit pwa-
Na30H reaepHpyeMbix BMnyaecoR (0,2 Tu—200 xI'm) pasbur ¢ noMompo mnepe-
kmodateds SAl wa mecTs NOAAMANA30HOB (BepXHHE Dpefeiw dactoT: 2, 20 n
200 To; 2, 20 1 200 xTn). enepatop BHTZEICH OT HCTOYHHKA CTabHIH3HpOBAH-
Horo Hanpaenus 12 B n notpebaser Tok oxono 10 MA.

Ilpubop B papnomobuTenpckofi NPaKTHKe MOXKeT OHITb HCNONB3OBAH AJA HAnA-
HKHBAHAA YCTPORACTB, Ppab0TAIOMEX OT OTPaXKEHHOrO 3BYKOBOIO CHTHAJa, HanpHMep
SXOJO0TOB, d TakkKe (a30BMNYJBCHHX Y3408 YIPABREHHA THPHCTOPAMH H Ludpo-
BHX YCTPGHCTB, ’

I'enepatop mHaooGpasHorc HanpsixkeHHsa cofpan Ha TpausHcropax VT1 — VT3
Tlpn nocrynsenun HanpsKeMHsi oT MCTONHHKA NHTAHHA HAYHHAET 3APMXKATBCH OJHH
H3 woupencaropos Cl—C6 (nomkmouenHuilt nepexmouateses SAI) wepes peauc-
Topel R2 u R1. Tpausucropst VI1 —VT3 p 310 Bpems 3akputh. Kak TONLKO Ha-
TIpAMiEHHe Ha 3aPAMXaIOICMCH KOHJAEHCATOpe AOCTHIHET 3HA4YEHHA HalpsKeHHs cra-
Gusm3anun crabumitpona VD1, HauMHaeT OTKpHBaThCA TpaHsmctop VTL. 3to mp--
BOAKT K CKauxooGpasnoMy OTKpHBauuio tpansucropoe VT2, VT3 m paspsapke ue-
pes HHX KoHpeHcazopa. Bo BpeMs paspanxy KoHjeHcatopa Ha pesHcrope R4 BH-
Jiefisercs ONOPHHH HMMRYJbLC Manoll [AJAHTeNbHOCTH, NOCTYNAKIGHA HA  BHIXOAHOE
rHe3no XS3. ITunocoGpasHoe HANpsiKeHHe € 3aPAKAIOIErocs KOHAeHCATOpa IO-
<Tynaer Ha 6a3sy TpaHsucTopa VT4, KOTOpHH ABARETCA BXOIMBIM SJAEMEHTOM CO-
£TABHOrO IMHTTEPHOr0 MOBTOpPHTEAd HA TpaHsHcropax VT4 # VTS5, C BuiXoma aMHT-
TEPHOTO HOBTOpPHTENN (NOABMMHHIA KOHTAKT — nepemennoro pesuctopa R6) mnuiao-
ofpasHoe HanpsiKende TOCTYnaer Ha BHXoaHoe ruespe XS2. Kpome toro, ste Ha-
npsKeHne MNOCTYHAeT Ha BXOJ SMATTEpHOrD TOBTOPHTeNs HA TpaHaHctope VI6,
NPENHA3HAYEHHOTO JVf TMNOBBUIRNHS BXOAHONO  COTPOTHBJEHHS HECHMMETPHIHOTO
Tpurrepa Ha Tpauaucropax VT7 u VT8, caymautero nas BelpalOTKH 3a[epKaHHBIX
AMnyabcos. Ecnu TOABHMHEA KONTAKT IepeMennoro peswcropa RO maxoputcs B
sikHeM (GO cxeme) noJoweRHH, TpamsHcrope VT8 w VT7 zaxpurn, VI8 or-
KpuT. [lpy ApyroM NOOMNeHHH TOJABHXKHOI0 XOHTAKTA STOTO PEe3HCTOPA HECHMMeT-
PHUHBIfI TpHITEp NEpexkJIYaeTc, KaK TOJLKO HANPAXKEHHe HA 3IMMUTTepe TPaH3NC-
Topa VT6 NOCTHraeT HaNpsKeHHR NSPEKAIOUEHHS TPHITEpa.

B MoMeHT TIEPEKJIOYEHHS TPHTTEpa B HeycTOfYHBOe COCTOSHHe  (TPRHIWCTOP
VT7 orkpsir, VI8 sakpur) ¢ nomombl kongencatopa C7, muopoe VD2, VD3 u
pesucropa R13 Bupabaripaerca TOJOXKBTE/IbHREA HMIYABC, KOTOPBI ycHIHBAICH
0o Toky TpaeaucropoM VTY9 M nocTylaer ¢ TOZBHXHOPO KOHTAKIA  [IePeMEHHOrO
pesuctopa R14 ua puxonsoe rHesgo XS1. Taxum ofpasoM, peryidpys aMIAdTY-
LY THJA000DASHHX HMIYJbCOB, HSMEHROT BpeMs MNePeKMIOYeHRA HECHMMETPHYHOTO
TpHITePa, T. €. HHTepBAJd BPeMeHH MeKAY HMIY/bCAMH, NOCTYNAIIHMH Ha TIHe3la
XS1 u XS3.- Ilpamoyrofbuee HMIY/LCH TOCTYNAIOT € KOJJEKTOpA TPams¥cropa
VT8 uepes nnon VD4 va suxonnoe reespo XS4,

Tenepatop MomHO cobpaTh Ha Jof0HX MAJOMOUIHHX KDEMHHEeBHX BHCOKOYAC-
TOTHHX TPAHIHCTOPAX cooTmercTeyioumell CTPyKTypH, nanpumep KT312, KT3I5,
KT361, ¢ wkospdunuentoM Tepepaun Toka He Memee 50. Jmoa — sHCOKOUACTOT-
HHe ManoMomune mo6oro THna, crabuanrpos — u3 cepun JI814. Ilpu ucnonssosa-
HEM cTaGuAHTPOMA HA HampsmeHwe crabuaHaaiuy Gojee 85 B Heobxomnmo coot-
BETCTBEHHO NOBEICHTL HanpspKeune ucTouHnka nuTanus. Korpencatopn Cl—C6 e-
maTenkso npumeHuTs ¢ MaaniM TKE, nanpuamep mieHossble. OctanpHEE 3/ieMeHTH
yeTpoficTa moryT OHTh MoGore THOA.
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SJIEKTPOHHBIE YCTPOVICTBA Jif BBITA

Pese Bpemenu

OpnuM H3 pPacnpoCTPaHeHHHX YCTPOHCTB &STOMATHKH  fBJSETCA  pene
spedend, C NMOMOMEIO 3TOFO YCTPOMCTBA BOZMOKHO ABTOMATHUECKOe BK/IOYCHHE H
OTKMouekne AOTpebuTteneli SNEKTPHYECKOH SHEPIMK YEPE3 YCTAHORJCHHHE WHTEpRal
spemedd, IIpocTHM cnoco6OM NOAYYCHHS ONpEReeNNHX KHTEPBAJCB BPEMEHH MO-
XeT CAYKHTb HenoAn3opadne RC-uemedl. HecMotps Ha HefoJbIIym TOUHOCTL, pefte
speMed Ha RC-uensx nosyusas mMpoxoe pacnpocTpaHedne, §.aarozaps  cpoed
NpoCTOTE.

Ilo xapakrepy nonyweHHA BHIEPXKH BPeMeHH Ppa3JIHYRIOT 3apAAHLE H pas-
psiiHble €MKOCTHHE pene BpemedH. Ecan sbinepxxy HeGosblude, S5TH YCTPOHCTRE MO
TEXHHUECKUM XapaXTEPHCTHKAM I[OUTH He pasamdaioTes. s GOABIIHX BHZEpIEK
TTPENMYIIECTRO HMEIT pesie BPeMeHH C PaspPaKaiiuBMcs KOHIEHCaTopoM. IT0 o6b-
SICHAIRTCA CAeAyiomMM. Bonbllas BhfepXKa BpeMeHH MoXeT OHTb ofecleueHa JH-
6o yBelHuGHHEM EMKOCTH KORJeHcaTopa, JaHGO yMEHBIUEHHMEM B3apsfiHOTO MJH pas-
PARHOrC TOKA, 3HAYHTENPHOE YBE/NHUEHHE €MKOCTH KOHAEHCAaTOpa Helenecoo6pasHo,
TIOCKOJIbKY CBfI33HO € YBevIHUeHHeM ralapHTHHX Da3MeDOB H CTOHMOCTH ‘yCTpoier-
B2, NOSTOMY KeJaTeibHO YMEHBUIATh 3aPAAHHN HIM paspaiHki ToK. OQnnako. me
BCETd BO3SMOMKHO YMEHbIIGHHE TOKA 34PAAKH, NOCKOABKY 3SAeKTPOJHTHUECKKe KOH-
JAEHCATOPHl HMEIOT CPABHATENLHO OOJIbLIHEe TOKH YTeuKH, KOTOpHE YBeJNHYHBAKTCH
C IMOBHIMIEHHEM HAMPANEHHA. YMeHBIleHHe TOKA 3apAAKH [0 TOKZ YTEUKH TPUBO-
AUT K TOMY, YT0 KOHAEGHCATOD He MOMKET 3apAINHTLCH A0 NOJHOTO  HATPAMeHHS,
Ilpu 3TOM HanpmiieHne Ha KOHJEHCATOPe MOBHUUAETCS A0 3HANEHH:A, NPH KOTOPOM
TOK 32pANKH cTaHeT DaBeH TOKy yTeukH. B pene Bpemenw, mOCTpOeHHEIX Ha LpHH-
uMfie paspaAXH KOHJEHCATOPAa, STOTO He NPOMCXOAMT, TaK KaK B 3TOM CJHyYde KOH-
JAEHCATOP 3apsAKaeTcA [0 MNONHOIC HamlpsxeHHs GOJBIIHMH TOKaMH,

Lna ycrpoiicts OHTOBON aBTOMATHKH LeslecOOGPA3HO MCIOJB30BATH pelie Bpe-
MEHH, [03BOJIAIONIEE YCTAHABJHBATD KAK MaJble, Tak H OOJblliMe BHIepkKEM. Ma-
JHe BHAePXKKH HeoOXoQuMH NpH paboTe ¢ QoToyRelMUHTENeM H JIPyruMH OHCT-
POAEHCTRYIOINHMHE ICKTPHUYSCKHMH ycrpoiicTBaMy, GOJbiHE BHAEDXKH — IS BH-
KJMIOYeHHS HATDEBATENHHHX H OCBETHTEJPHHX #pHOOPOB, a TAKKe pajHoannapa-
TYPSL.

Pene BpemeHn Ha noJeBOM TPaH3UCTOPe, TNPHHUIHIMIAJISHAS CXEMa KOTOPOro MO~
Ka3aHa Ha pHC. 24, TO3BOJAET YCTZHAB/IMBATH BHAEPXKKM BpPeMEHH B HHTGPBAIAX
1—60 ¢ uan 1—60 mum. HecraGrabHOCTE BHAEPHKE BpeMeHH He npesbuaer 5%.
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Yerpoiicreo cofepxut GecrpamchopMatophufi 60X NATAEHS, BPEMI3AJA0MAR
yaed ¥ ABYXKACKAAHH{ YCHJIWTENb NOCTOSHHONO TOKa Ha Tpamaucropax VT1 e
VT2. Brnok mmtamms cobpan ua awomax VD1—VD4 u crabamwrpone VD5, Bpe-
MA33JalOMAR y3en BEMONaer B ¢eba komgencatopw €3 m C4, mepermouarens SAl,
pesucropel R4 u RS » amop VDB, B HCXOZHOM COCTOAHMM KOHAEHCATOPH Dpaspd-
Weubl, Tpausucrop VTl orkpHr, VT2 3axpur, pere K1 obecToueno.

Tlpn uaxcatur Ha keonky SB1 uepes nwon VD6 GHCTpO sapsikaeTca KOHEEH-
carop C3 (wm C4 B 3aBHCHMOCTH OT NOJOXeHHA Nepexiiouatens SAl) no =a-
HPsKeHHA HCTOUMHKA -MTaHuA. [locse OTNYcKaHHA KHOUKH KOIUIEHCATOD HAYHHAET
paspmKaTecs uepes pesucropel R4 m R, OTpHuaTtenshOe HalpsieHHe € KORZEH-
caTopa KOCTYIAeT Ha sateop 7pansuctopa VTl H 3axpusaer ero. Ilpu stoM Tpam-
suctop VT2 oTkpmpaerca u cpabatupaer pene Kl. Ilocse paspsaxk Xoujencaro-
pa 10 HanpsxeHss oOrcewky Tpausucropa VT1, on WaviHaer oTkphBathed, VT2
8aRpHBaeTCT W peJe OToyckaeT. BpeMs BHIEDHKN Ppelie ONpPeAeAeTCs CONPOTHB-
nenneM peauctopos R4, RS ® emkoctsio kompencatopa C3. (C4). Tlepemennuf
peasctop R5 McmoabsoBan AAs YCTAHODKH Bpemenn srmuepwkn, Huom VD6 cnmo-
coberByer SHcTpofl sapsake konjencaropa C3 (C4), 2 Tamke NpefoXpaHenumio oOT
Neperpyak® p-n-mepexopa tpanskcropa VT1 TOKOM 3apsiks KOHAeHcatopa TpH
maxaroli kmomke SB1. Juoam VD7, VD8 yayumaior peXHM S3aKPhIBZHMA TpaH-
sucropa VT2 u ornyckanns peqne Kl, 7ak Kaxk OpH HallpsXeHHH Ha KOMJIEKTOpe
rpansnctopa VTl memee 1,2 B uepes uens Oasu Tpamsuctepa VT2 w0k He mpote-
Kaer.

B pene BpemeHm Moryt ObiTb MCHOJb3oBalH  Tpansuctopw: VTI— KII30ZA,
KiT302b; VT2 —KT608B, KT8155. Tuon VD7 pomer GHTb BHOPaR KpeMHHeBHA,
ma Maneii ofpatnmft tox. Konsencaropw C3 m C4-— OKCHAHO-NONYNPOBOAHHKOBHE,
Cl » C2 — mwboro Tuna. Pene K! — P3C-32, pacnopr P®4.500.341 aaum PIC-22,
" nacwopr P®4.500.129. BosMoHO TpHMeHEHHe M ADYCHX THOOB pefie Ha Hanpaxe-
HHe O6MOTKH 12 B H Tok ¢pabaThnanus ne Gonee 100 MA.

Hanaxmepasne ycrpoficTea cBoaMTes K nonGopy pesucropa R6, npu Kotopom
pene uerko cpabarhiBaeT B MoMeHT 3akpwpanms Tpamsucropa VTL. Tlpr nanaxm-
PaHHE Deje BpeMerH caenyer co6monaTh MepH [PeLOCTOPOMKHOCTH, TAK KaK €ro
INeMEeRTH HAXOARTCH NOJ HKaNpAMKEHHEM CerH.

Ha puc, 25 mokasana nNpHEUMIHANbHAA CXEMa peie BPeMeHH C DETyJAATOPOM
MOIIHOCTH. YCTPOACTBO IipefHAasHAYeHo JJIA aBTOMATHIECKOrG BHKIIOYEHAS Harpe-
PATENBHWX M OCBeTHTeNbHHY IpHGopoB. Pede BpeMenu YAOGHO T0Jb30BATHCH TaK-
e npA pa6oTe x (oToysenuynTeseM. MOIUEOCTE TOARMOYAEMHX K YCTpOHCTRY
anexTpHueCKHX NPpAGOPOB Be fomKHa OpesHiiats 1000 Br.
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Pese BpeMenn paccuMTao Ha [pa [HATIa30HA BHUEPKEK BpeMenm: 1—60 e
ann 1 —60 uun, IlorpeilHOCTL BHAEPXEK BpeMeH# NpH HeSOMBIUHX KoNeGanuax
expyxaollefi TeMTepaTypH He NpesniuaeT 5% 0T YCTaHOBJEHHOrO 3HAYeHHA,
peaycmoTpena BOSMOMHOCTh TINABHOTO PEryJHPOBAHWS MOIKOCTM B HATPY3Ke B
wpejeaax 10—95% nomumanpHol. OTCYTCTBHE KOMMYTHPYIOIUMX KOKTAKTOB B Lend
HArpy3KH SHA4YHTEJbHO JIOBHIUAET HANEMKHOCTh H JONFOPEYHOCTH YCTpofictea. Ilo-
ckonbXy B OnOKe IHT4HAA OTCYTCTBYET TPAHCQOPMATOp, pefle BPEMEHH HMeeT Hes
Gonninne rabapATHEE PasMePsl H MacCy.

Yer1poficTeo cORpMHT CeTeBOR BHICOKOYACTOTHHA (WENLTD TNOLABACKHA pPAXAO-
fnoMex, cocTofmMi W3 apoccens L1 u xomnencatopa Cl, suNpAMHTeasHED AHOZ-
Huft sMocT VD1 — VD4, tpumncrop VSI, dasoumnyaschufi ysea ynpabhennss Tpu-
HHCTODOM Ha Tpamaucropax VT! m VT2, mMnyanchu@l gmouw wa Tpamsscropax VTS,
VT4 u spemasajaiowaft yaen sva TpaHsucrope VIS,

Ilpr Bxnmiouennn ycTpONCTEA B CeThb HANPIKEHHe NHTAWHA Ha €T0 SIeMeuTH
He TOCTYIaerT A0 ¥eX IOp, Noka x rHespaM XS1 me Oyner NoAx/iOueHa HarpyaKa.
flocne storo HanpsaenHe ceTH uepes Harpysky Ru, Apoccess L1 M awoam Mocra
AOCTYI2ET HA WIEMEHTH pene BpeMexd. B cBasu ¢ Tem uTo wonpencaropw C3 w C4
Pa3paxeHu, TpaHaucTop VTS o'-rxpm’. 310 NpHBOANT K OTKpHBAHIIO TPRHIUCTOPOB
VT3 # VT4 B KaXa0M NONYNEpHOie CETEBONQ HANPSIKEHMA H IIYHTHPOBAHHIO TOKA
3apsaxu xownencatopa C2, npoxopaulero uepe3 pesucropw R3 m R5 ¢ zHoma cra-
Gumutpora VDS, [lazenne Hanpsuxesnn wa crabunntpone VD5 o6pasyercs ot T0-
¥a CeTH, MpoTekawllero uvepes pesuctop R6 u craGuantpon. Kowpencarop C2 B
3TOM DeX(HME 33PAIKATECE He MONKel, M Tpamsucropil VT u VT2 Gynyr asaxpuTe.
Hunyssce TOKa K2 YNPaBJRAIOWIHE 3JeKTPOA He MNOCTYNAWT, TpHmmcrop VSI, 3a-
KPHT, H TOK uéDe3 HArpPysKy He IpoTexkaer. B TAKOM COCTOSIHHH YCTPOHCTBO MoOMET
HaxX0ANThCA HEOTPAHHYEHHOe BpeMsd.

TpeGyemyo BHACPMKY BpeMeHH YyCTaHABIHBAIOT fepeKnlouateneM SAl r me-
peMedHBM peapctopos R8. Ilpu naxarten na kHouky SBL nyascupyiowsuii Tok ceTw,
npoTekalouit yepez pesncrop RO, samknyree kontakte kHonkn SBl m Ttpamsmdc-
Topu VT3, VT4, sapamaer xongencatop C3 (mam C4) no nanpmkenns craGuiu-
3auRy cratmauTpona VD6. Tlocne oTnycKaHus KHONKH KOHIEHCATOP paspaikaetca
4yepe3 nepeMeHsmit pesucrop R8. Ilpn stom Ha s3arsop noaesore tpasmsucropa VIS
TOCTYNACT HOJOKHTEJbHOE MO OTEONIEHHIO K HCTOKY HanpsxeHne. TpaHSHCTOpH
VI3 — VTS5 aakpupaioTes, H ycTaHaBuMBacTCH B palounii pexxuM $asouMOyABCHHEI
y3eq YTpaBJAEHHS TPHHHCTODOM. B Rauane xauforo nonymepRosa CeTeBOTO Hanps-
wenwa Tpamsuctop VT1 n VT2 sakpmisi. 3arteM Koefescarop C2 waumsaer 3a-
paxartben yepes pesucropl R3, RS. B aro spems tpamsucropsl VT1 um VT2 raxxe
8aKpHTH, TaK Kak Gasa Tpauamctopa VT2 HaXOaMTCH INA NONOMHTEJBHBIM HANpR-
HMeHueM N0 OTHQWEHHI0 K smutTepy. [lpn RocTimenun Ha koulencatope C2 Hanps-
HEeHHA, cHHMaeMoro c tenutensn R4RZ, wo Gasosoft uenu Ttpauancropa VT2 nawi-
HAET [POTEKATH TOK, YTO WepeBoAHT TPausderopel VI! ® VT2 s oTkpmroe cocros-
sue. Tlpr stom xonfencarop C2 uMny/bCcHO Ppa3psKaerTcs 4Yeped yHpaBARIOUIHA
SMEKTPOX TPHHHCTOPA, H OH OTKPHBAETCA, NPORYCKAA TOK HWepes Harpyaky IO OKOH-
qaHis NOAYNepHoja CeTeBOr0 HANPAMEHHs, NOCJe 4ero 3akpuBaerca. B mocnenyio-
WHX NONYNEPHOAAX CeTeBOT0 HANDAMEHHSA LHEJAH HOBTOPSIOTCH.

Pasy oTkphBaHHA TpPHHHCTOpa (a c/efoBaTeNbHO, K MOUIHOCT B Harpyske)
MOMHO TWIABHO peryidpoBaTh nepeMedHHM pesyicropoM R3. Ilpr MHEeRManbaoM
COnpOTHBAEHHH pe3ncTopa R3 MOWKOCTh, BHAeAdeMan Harpyakod, MaKCHMAAbLHA.
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focne paspazkm Bpemsizajawwero koHmeHcatopa C3 (C4) mo Hanpsmerns
oTceukH TpaH3ncrop VIS orTkpuBaercsa. IlpH 3ToM OTKPHBAIOTCA TPAH3HWCTOPH HM-
TMYyJBCHOTO KMMOu2, (PA3OBMIYJNBCHEIH Y3es YTPaB/JeHHS TPHHHCTOPOM IIEPEXOAHT B
nepabounit pexKnM H TPHHHCTOP 34KDHBAETCH, YTO COOTBETCTBYET YCT2HOBKE YCT-
poHicTea B HCXOJHOE COCTOSHHE.

Ans pefe BpeMeHH TPHIOAHH NHOMB HA MaKCHMAaNbHOe OOPaTHOE HANpKEHHe
He MeHee 400 B, nanpamep KJI202K, 11233, J1247. TpansHCTOpH KpeMHHEBHE Ma-
JIOMOIIHEE COOTBETCTBYIONM[el CTPYKTYPHl CO CTATHYeCKHM KozpduuHeHTomM nepepa-
yr ToKa He MeHee 30. CTaGH.IHTpOH Ha HalpsienHe cratunuszaunn 10—I14 B mo-
WeT OWTh JwoGoro THia. IlepeMennulfi pesnctop R8 MokeT GHTb BHOPAH Ha MeHb”
uree ConPOTHRJAEHHE, HO NDH 3TOM, JJRA COXPAHEHHA YHKA3JAHHBLIX BLIAEPHEK BpeMe-
HH, cieayer konpencatop C3 uw C4 Henonpacears ¢ GoabeMu emroctamu. Kon-
JeHcaTop HIBTPa paccudTaH Ha paboyee HanpskebHe He Menee 400 B. Ian no-
BRILIEHAS CTA0WNBLHOCTH paGoTH peryAaTopa MOWGHOCTH xoHjencatop C2 nymxHo
BuOparh HedleKrponutHueckud ¢ Manum TKE, nanpumep Oymaxmnifi. Konpenca-
TOpH BpeMn3alaloUIero yala ciefyeT DpHMeHHTs THma K52-2, K52-1, K53-1. Ilpn
NPHMEHEHHH KOHJAEHCATOPOB C aJIOMHHHeBHMH OOKJA2AKaMH BpeMs BHIEPIKKH 3Ha-
ynTeNsHO yveHsllaercs. Jpoccess L] namarHsaiwor AkGo Ha (eppHToBoM KOJbLUE
¢ BHellHMM AHamerpoM 40—45 MM, n#60 Ha (epPHTOBOM CTepMHE AHAMETPCM 8
u anumoit 40—350 mm. Havanenag MarHHTHan npoHHuaeMocTh deppura 500—2000.
Ilpu ucnosb3oBasnd (EpPETOBOrO KOJAbLA €ro HeoOXONMMO Da3JIOMHTh HA [iBe Y&c-
TH H BCTABMTH MeXAY MONYKOJbUAMH Npoknajky #3 OyMarw toamsnofi 3.5 wM
MTH TpOPeaaTb B KOJbiLe TUHKHM HaMOAyHHM KDYTOM TaxOi e 3a30D A4 Hpe-
JIOTBPALUEHHR OT HACHIEHHA MarHHTonpoBoaa. QOMOTKa Apoccenss cofepxut (50—
200 putkos npepoia I19B-2 0,8. Hepekmouatens SAlL n knonka SBl moryr Gmrs
awbero THNA,

Jlas cxaamzienus peraselt ycrpofictBa B Kophyce MOJMHBE GRITH HpeaycMorpe-
HE BeHTHAsAUHOuHHe orBeperis. Hduonw VDI —VD4 u tpumucrop VSI mpi mem-
HOCTA TOJKJJoYaeMEX Harpy3ok Gonee 200 Br goamusl Obith  pacnoJomensl Ha
pajuaTopax, No3pOAIOLIHX PacceMBaTh MOWHOCTE 5—7 Br kaxpwi,

Hanaxnsaxie peje BpeMeHH HAYHHAIOT C MPOBEPKH NPaBHJILHOCTH MOHTaMXKa
3JeMEHTOB HA ILIATe. BKialouas YCYPOMCTBO B CeTb, CAGAYeT NPHHHMArb Mephl Hpe-
AOCTODOKHOCTH, TaK KAK Ha er0 SJeMEeHTH [oCTYNaeT HAlPHMEHHe CelH, ORacHOe
KaK AJf HeloBeKa, Tak M a1 GOAbIMHCTBA panuoaneMenToB. [TeperIM HacTpampa-
10T -Ga3oHMNYALCHEN y3en yNpapieHHa TPHHHCTOPOM, BPEMEHHO OTKJIOYHB HMIYAnC-
ML K4 H BpeMssaiaoliti ysed, B nene muTaHus ycTpofitTBa (oCaepoBaTeNblo
¢ TPHHHCTOPOM) BKAWHAKT AMIIEPMETP NOCTOAHHOTO TOKA C NpellejioM HaMepenHs
I A, a B ruesza XS! Rarpy3ku-— JaMily MomHocrero 150—200 Br ma wmanps-
senne 220 B. [Tepemenwuiit pesucrop R3 noabuparor TakuM, 47o0H B KpaHHHX
NOI0KEHHEX DYYKH pe3ucTopa uepes amNepMeTp Dpoxoaun Tok 10 n 95% nmomu-
HaJLHeTo,

[Mocne waadaxKBanHs (a3OHMOYIBCHOrC Y318 MNOAKMON2I0T HMIYJABCHEE KIIOY
U BPEMRIAZAOLLIT y3em B DOABHMHHE KOHTaKT pesHcropa R8 ycranasmusaor 8
pepxHee (10 cxeMe)} NOJAOKeHHe, NDH KOTODOM COTIDOTHB/EHHe De3HCTOPa MaKCli-
Maaphoe, [lepernmouateaeM SAl nofkmoualor B pabouylo nelb konjencatop C3.
IMoaOupas eMKOCTb ITOMO KOHAEHCATOPA, YCTAHABJAHBAIOT MAKCHMAJBHYIO BBILEPIKKY
peine BpeMesH 60 Mum, B mpyroM NonOKeHuH NepexiiouaTens nopGopoM koHAmenca-
topa C4 poGuparorcs MakcuManeso# srumepwiu 60 ¢ Ilocae storo rpagyupyior
KA1y mepeMenuoro pesHcropa R3 B LeCATHX JONAX OT HOMHHAJIBHOTO TOKAa H
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Kady nepesenHoro pesdcropa R8 B pmenennax no 60. as rpajyvpoBKH LIKane
B8peMeny HCNONb3YIOT CEeXYHAOMEeD HJH 4ach ¢ CeKYHAROW crpenkoit. [lpn wmcnoss-
30BaHHH koHzencaropoB C3 n C4 ofHOTO THNA H HA OJMHAKOBOE HOMHHAJbHO®
HalpsAeHHe CEKYHAHAH # MMHYTHas IVKaibl pe3arictopa RE mMeoT peneHus, xpat-
uuie 60.

Onucannoe pene BPeMenH C PeryJATOPOM MOWIHOCTH He MoeT OBTb HOMOJb-
30BAHO ANA BHIKAIOUEHHS 3NieKTpHYeCKHX npubopos ¢ TpanchopMartopruMp Gao-
KaMi TuTaeHs, 3T0 06yCJOBJEHO CDaBHHTeNIWHO GOJBLIMM (O ACCATHX ponel ce-
KyHIU) BpesmeHeM BHKJOueHHH. B Tponecce BHKMIOYEHHH uyepe3  TpaHoDopMaTop
MOrYT [POXOAHTH TNOMYMEDHONBI TOKAa TOJABKO OAHOH MNOJSPHOCTH, YTC [PHBOIHT
K YBEAWIEHHK) TOKA M TEPETOPAHHIO CETEeBOTC TPENOXPAHHTENA HA TICAKTIOUEHHOM
npubope.

Bosee comeplienHoe pefle BpeMeHH AJA BHIKTIOUEHNA 3JEKTPIUECKHX npnGopon
PA3THYKOTO HA3HAYeHHs, THTAOULHXCHA OT CeTH, MOXeT OuHTh cofpaHo IO CXeMe,
Haobpaxennoit Ha puc. 26.

Pene spemeun OT/IM48eTCA OT ONHCAHHBIX HAJMMUHEM & HEM  TMOJOXKHTEJbHOR
ofparsefi CBSiay BC BpeMs3anaiollieM yaJe, <nocoborsylomleli GRICTPOMY  BHIKJIOUE-
BHIO yCrpoficTea naxe NpH GOJbWUKX BLLIEPXKKaX BPeMeHH, yTo ocoleHHo weoGxo-
AUMO AR TpaHcOPMATOPHWX 6JOKeB NHTARES annapatype. Pene pacciuTano Ha
NOKJOYeHHEe K HeMy NoTpeOHTeNell SAeKTPOIHEPIuN MOUHOCTHIO He Goaee 1000 Br.
B ucxomwoM coctoArHe OHO hotpefiser MoOwHOCTE oxodao 1 Bt u nospodamer yc-
TAHABINBATE BHIEPIKKY BPeMeHH Ha BHK/MOueHHe B npedenax 0..30 mun.

YcTpoiicTBO COMEPMHT BHMpPAMHTENbHB MocT Ha guoaax VDI — VD4, tpu-
Huctop VSI1, saexrponustii wad VT1 © BpeMA3ajaiomuit ysenl Ha 7TpansucTopax
VT2—VT4. B HcxopHOM cOCTORHHM, noka kHomxa SBl we mamarta, Kounencarop
C1 paspsixen, Tpansucrophl V12— VT4 omxpmiw, Tpansucrop VTl u TpumkcTOp
VS1 saxpuitel. B 310 Bpema uyepe3 marpyaduHoe ycTpoicTBO Ry, HozkIwiendHoe K
paztemy XS8!, Tox e nporekaeT. Ilpu Hamatiw na xmongy SB1 uepea pesucTop
R5 u p-n-mepexoau TpaHsuciepos VT2, VT3 sapsmaerca xonpencatop Cl A0 Ha-
npsmcuns crabunuaanmy crabumutpona VD6, Ilpn srom rtpamamcrops VT — VT4
H TpiakcTop VS1 maxozstcs B mcxommom cocrosuiiil. ITocie ornyckaHus KHODKA
BBEIBOA TIOJI0 K HTeThHOH Oﬁi{.ﬂaﬂl(ﬂ KOHeHCaTopa BHOBb COeIHHAGTCH ¢ oOlIM npo-
BOINOM peje BPEMEHH H Ha 3aTBOpPe ToJeporo Tpansucropa VT2 obpasyercst orpH-
natelenoe wHanpswedne. Tpamsuctop VT2 npe 3toM 3akpHBaercd ®  3aKpHBaer
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Tpansuctop VT3, VT4. OnuoBpeMenHo TOKOM, DPOTEKAIOMAM uepes peswcrop R3,
OTKpEIBAeTCH Tpansscrop VT1, KOTOpPHf KOJIEKTOPHHM TOKOM OTKPHBAET TPEHHC-
rop VSL Ilpu orkpurom tpamsucrope VTl TpHHHCTOP OTKpHBAeTCR B Havame
KANGAOTO NOJYMEPHOAA CETEBONO HANPAMEHHA, NPONYCKAN HOMHHANLHEA TOK gqepes
noaxmouetHoe yerpofictso. [locne paspaaxu xonpencatopa Cl wepes pesuctop R8
M0 HanpsokeHHst 5 B, COOTBETCTBYIOIIErO HATpPSKEHHIO OTCENKH TpaHsucTopa VT2,
STOT TPAHSHCTOP NPHOTKPHBAETCA, YI0 TIPHBOAMT K OTKPHBAHMIO TPAH3UCTODOR
VT3, VT4, ofpasylomnx anis TpamsucTopa VT2 DOVIOKHTENLHYIO ofpaTHyio COBA3b.
Teneps xompencatop Cl GCTPO paspsmaeTcd Wepes Manoe COTPOTHRJICHHE OTHPH-
Toro TpamsueTopa VI4 B pesucrop R7, B pesynbrate uerc Tpamancrop VT2 moa-
HOCTHIO oTKpHBaerca. Tlpu stoM rpamsucrop VT1 H TpRHECTOp aaKpHBalOTCH, a
Harpysoduoe ycTpokcTeo Ra ofecTounBaeTcs —— pefie BPEMEMH YCTaHaBRHBaeics B
BexopHoe cocTorHMe. B CBE3H C TeM 9TO TPUHHCTOD BK/MOYEETCH B HAnalle HKaM-
M0N0  NOJEYIIeDHORA CETEBOIC HAMDANEHWS, YCIPOBCTBD He O003Z2€T pPANKOTOMEX @
cereBoll GunETp He TpelyeTca.

C kongencaropor Cl emroctbio 1000 MK® BHEEPXKY BpeMeHH Ha BHKMOVe-
EHE MOXHO YBeNHuuTh fo 60 MHH.

Pene BpeMeHH MOXHO COBMECTHTL ¢ PEry/ASTOPOM MOMuOCTH. B stoM cayuae
NOIXIMONATL auTapaTypy K pedie BPeMeHE MOKHO OyJeT TONbEO NIPE YCTaHOBKE Pe-
TyIs7T0pa & GONOXKeHHEe MAKCHMAJLHON MOIMHOCTH,

CxeMa BO3MONHOrO BAapHAHTA [elle BDEMEHH € DEMyJNTOPOM MOIHOCTH NO-
KasaHa Ha puc. 27. Perynarop Momuoctd cofpad #a TpaHamcropax VT1, VT2 n
TpunHcTope VS1, a camo pene BHZEPHKH BPeMeRH BHIOJMHEHO HA TPAHIHCTODAX
VT3 — VT5. Tpausncrbpm VT1, VT2 cryxaT asajoroM TDHRHCTOPZ M OTKpHBa-
KTCH DPH KaXJIOM- NOJYTIePHONE CETEBORO HANDPSIKEHHS IPH 3apAfKe KOHASHCATOPR
C2 zo mampskeHws, PaBROTO NocTyHAKWEMY ¢ penuTens RART7 ma Gasy Tpauanc-
Topa VT2. Tocne otkphbanks Tpamsucropos VTI, VI2 kompencarop C2 Guerpo
paspaiaeTCs vepes ynpaBASIOWMA NiepexOn Tpumucropa VS1. TpusHcrop npam stom
OTKPHIBAETC M TPOTMYCKAET TOK Wepes Harpysounoe ycrpofictso Ry, ®asa oTkpupa-
HHfl TPHHHCTOPZ, @ COOTBETCTBEHHO H MOMIHOCTh HA NOMKMIOYEHHOM YCTpoficTee pe-
IyHpyoT nepeMennbin pesHcropoM R5. Hpoccens L1 s xoumencarop Cl ciyxar
ANA GOJABJIEHHS pajHONOMex, ofpasylpouxcs NPH OTKPEBZHMM TPHHHCTODA.

Bpemssajaomafii ysed 5TOT0 BapHaHTa ABTOMAaTa AHAJOTHYCH NpeaRAyIneMy
ycrpoiicrsy. Tpanascropw VT3, VT4 fipH OTKpHBaHHH IDYHTHPYIOT CTaGHIETPOE
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VD5. Hanpsxenne Ha Tpausucropw VTI, VT2 me mocrynaer, u TPHHECTOP He OT-
KPHBZETCH.

TpeGoBanus, OpenwsBifeMble K BHOODY S/AEMEHTOB B HAN2MHUBAHWIO IBYX Do-
CAGAHHX BaPUAHTOD pefie BPEMEHH, Taxhe JKe, KaK H K IDefRIYHIMM.

IneKkTpoHHBIE IAXMATHBIE YaCh!

Onucannie 4ack SARJASIOTCS AHAJNOrOM MeXARHYECKHX ILUAXMATHHX 4acO8,
Cum paccuntaun ua urpy Gamumaprafi no 5 mun gampan. [lo meredenns aroro
BPEMEHH BK/IOYAETCA 3BYKOBOH CHLHAA M 3arOpaeTcss OJHH H3 CBETOAHOACE, yXas
SHBAIOUHA, y KOMO H3 CONEPHHKOB 3aKOHYHJIOCH HIPoBOe Bpema. OTcHeT BpeMeHM
UPOU3BOAAT 1O TMOKA3AHMAM MHKPOAMOEPMETPOB, WIKalh KOTOPHX NpOrpaayHpoBa-
HH B MHHYTAX (KOHedHas coTMeTka —2,5 mim), YCTpoACTBO BO BpeMS HTpH Ho-
Tpebasier Tox He Gonee 10 mA HeGonwune raGapeTHHE DasMepw M Macca NO3BO-
JIAIOT HCNOAL3OBATR YACH AAS HIPH B IIAXMATH B NOXOAHHX YCJOBHAX, B 003~
XaX, B aBToMobuJae.

Tlpunuunuaniyasa cxeMa WAXMATHEX 9acoB, COGPAHHHIX HA DNOJEBHX TPAH-
BHCTOPAX H MaNOoMOWHHE MukpocxeMax TT-iornks, mnokazatwa na puc. 28,a. Yer-
POHCTRO COCTOMT H3 ABYX AHAJOTHYHHX H3MEpHTEJLHRX MOCTOB Ha  pe3HCTOpax
Rl, R5, tpamsucrope VTl u pesucropax Rl2, R16, tpamsuctope VT2, B zuaro-
HaJlH KOTODHX BKJIOYeHW H3MepaTeabHne npuboper PAl, PA2, AByX craTHYeCKHX
TpHrrepos wa sinementax DDI1.2, DDL3 m DD32, DD3.3, remepatopa spyxosoft
. MBCTOTHl Ha aiementax DD22, DD2.3, ycuanrens MOUHOCTH Ha Tpawaucrope VT3,
aemedTos ynpasaenua DDI1.1, DD2.I, DD3.l, uHpepTopos na saemenrtax DD1.4,
DD3.4 u crabmymsaropa HanpsaKeHHs Ha TpaMsuctope VT4

Tocne prmOYeHHS HMCTOMHMKA NATAHHA nepexdioateneM SAl yerpoficteo He-
O0AOMNMO YCTARHOBHTh B HEXOJHOE COCTONHHe: HaxaTh Ha 1.2 ¢ m omyctuts
wnonky SBL. [Ipu Hawaroli KHOOKe MHNYC MCTOYHHKA NHTAHAA Yepes 3aMKHYBIme-
€A KOHTAKTH KHONKH IIOCTyOaeT Ha BXOAM TpHITepoB (3sementH DDL.2, DD3.2)
H JepexfiCudeT OX B MCXOJAHOE COCTOSHHe, NPH KOTOPOM Ha HHBEPCHHX BHIXOZAX
(BbiBOAN [0) ycTaHaBAMBAETCS HANpIKedHe BLICOKOre ypobHs. IIpH 5TOM Ha BH-
xoz1ax sineMedtos DD14 u DD3.4 6yayr Takke HANpsAMEHHA BHCOKOTO YPOBHA H
CBeTOAHOAN NoraweHH. Ha BuBox § snementa DD2.2 nocrynaer nanpseHHe HH3-
HOrO YPOBHS, B FeHepartop de paGoraer. C puxoaa aneMenta DD2.3 nocrynaer ma-
upsAMXeHHe BHCOXOFO ypopHs, H Tpausuerop VT3 sakpwr. Bepxuuii (mo cxeme) sH-
802 pesuctopa R7 4epes xoHrakTel kmonkd SB1 CoejimHeH C MHHYCOM HCTORHHKA
THIAHHA, H HANDAXEOHHE, CHAMAEMOe € [HOIBHMHOIO KOHTaKTa nepeMeHHOTQ pe-
sucropa RS, uepes KOHTaKTH KHONKM TOCTyNaeT Ha KoHAeHcaToph C2, C4 u sa-
PAHAET HX A0 yCTAHOBAEHHOTC Hanpsienus, ToK depe3 HaMepHTellbHHE RPHOOpH
B 9TOM peXHMe He TPOTEKAET, NMOCKOJABKY HA HIMCDHTEAbLHBHIE MOCTH HAlpsKenHe
He hocTyllaer.,

Tlpn oTnyckawKu KHONKH paspblBaeTcsi Lellb 3apsAKH koHuencatropos C2, C4
H Ha A3MEPHTEJbHEE MOCTH MOCTynaer NOJOMETEIbHOe Hanmpswenne 5 B. Tpau-
sucropel VT1, VT2 npk 3TOM 3aKpHTH, NOCKOMBKY Ha HX 34TBOPH NOCTYHAeT C
korzencatopos C2, C4 mono)KuTeNbHOE OTHOCHTENHHO HCTOKOB Hampsmesue, Uepes
AHIrOHANH H3MEPHTEJBHHX MOCTOB IPOXOAHT MAKCHMAaJbHHA TOK, M CTPEJIKM H3e
MEDHTEJbHHX HPHGOPOB YcTAHABJMBAIOTCH Ha NOCAEIHUe NeNeHHN mKaaw, Koupen.
carop C2 paspsmaercd § NIpH 3aMHEKaHHE XOHTZKTOB repkona SFl, xoupencaTop
C4 ——1ipn  3aMHKaHHY l(o(rramoa repkoHa SF2. B KOHCIpYKUMH 4acOB NpefycMoT-
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peno, ute KoMraktu repkouos SF1 u SF2
He MOTYT OHTb 3aMKHYTH OJHOBPEMEHHO.

OpEE H3 BapHaHTOB KOHCTPYKLHI
yana ynpapieHus [eDKOHAMH [OKa3aH Ha
puc. 28,6. Knonku I (SF1 n SF2) pac-
[ONOKeinu Ha BepxHell nanenu 2 uacos.
K nnate 4 npukneeHsl Marlute 5, a
psanoM ¢ HMMH Biasun repkorm 6. Ha
crofike Ha ocH 7 Kagaercd CTAJBHOE KO-
pompiciic &, Paccrosime oOT TepkoHa Lo
MarsiTa BBHIOHPAKT TEKAM, YTOOE TNDH NOAHATOA HAKJafike KOPOMBKJA KOHTAKTh
repgoHa ObUIH 3aMEHyTH. IIpH ONYCHAHME COOTBETCTBYIOMIETD i1ea  KOPOMBICA3
HaKkjajgka 5TOr0 NJaeya IMYHTHPYET NOJe MAarMHTa H KOHTAKThl FEPKOH&  pasMHl-
KaKoTes.

Tlocae paspsaki romfencatopos C2, C4 (puc. 28,a) N0 HaNpAMEHHS OTCEYKH
TpanakcTopsl VT1, VT2 Docrenenno OTKPHBAKICA H TOKH 4Yepes HIMEPHTENLHEIE
npuGopH yMenblualoTcs. IlpefnonozxuM, ure KoHmewcarop C2 paspsiuaca paspiue
konpencatopa C4. Crpenka wuameputesawHoro npuGopa PAIl ycTanapiuBaercs Ha
EyJeBoe LeJeHHe INKanH. [lajeHHe Hanpsemus Ha pesucTope RO mocThraer Ha-
TIPSMEHKA BRICOKOTO YPOBHA Ha BHXope 3JjeMedra DDI.] ycramapiupaercd Ha-
upsKenHe HusKoro yposus. Tpurrep na 3memenrax DD1.2, DD1.3 nepexmouaeics
B Jpyroe ycroiluMsoe COCTOSHEE, M Ha €ro HHBEpCHOM BhiXofe (BuBOm I0) yera-
HAB/MBAETCA HAUpsMeHue HHskoro ypoems, C meXofa sinementa DD1.4 noecryna-
€T CHrHan HH3koro ypoensa H ceerogmon HL1 3zaropaercs. Ha suxone snemenra
DD2.1 ycranapiHBaeTCA HalpaXehde BEHCOKOTO YPOBHS, 4YT0 NepPEBOJIHT FeHepatop
8 pabounil pemuM. YCHJIeHHHe TpaHskcTopoM VT3 3BYKOBHE CHiHaln BOCMPOH3BO-
aur Tenedpos BFI. Hanpsenue HH3KOre ypoBHSI ¢ BHX0Jd NEPEKNIOYHBIIETOCH
TpHITepa N0J2eTca TAaKMe Ha BXOJ (eniBog, 2) anementa DD3.1 ans sanpera me-
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PekawyeHna TpHrrepa Ha asaementax DD3.2, DD3.3. StuM HCKMOYaeTcA BO3MOXK-
HOCTH OJZHOBDBMEHHOTO CBeUEHHA NBYX CBETOIMOLOB, €CAH BpEeMS HIPH y Conep-
¥HKOB 3aKAHYHBAETCH NONTH B OJHO BpeEMA. .

Has wacon Guap NpEMeHeHH NoncTpoewnwe pesucropw mra CII3-16, CIN5-2,
CIIO, snexTpoanTHueckHe KompencatopH K52-2, K52-2, 3TO-2 co cpamHHTeNBHO
rebonbinaME TOKaMH yTeukd. C srofl wmenblo kouaeHcatopm C2, C4 cneayer He-
NONLI0BATH HA HOMHMAIBHOE HampsKehMe He meree 16 B. Mameputensunie npH-
Gophl paccUMTAHH Ka TOK NOJHOrO OTKAOHeHHA crpexkr 50—200 MxA, xenateas-
HO HX OpaTh HeGONLIIMX paaMepoB, HanpHMep HHAHKaTopn M476, M4370. Jlas
YMeHbllleHHss NOTpefiAfeMOrc TOKa B YCTpPoHCTBe HellecooOpasHO HCDOAB30BATBH Ma-
JIOMOILHEE MHKpocXeMH, Hampumep u3 cepud K134, K136, Kuonka SB1 u Bu-
wmogatens SAl —tuna I12K. Tepromnt SF1 u SF2 tina K3M-2A, Cseropnons
Kpacuofo CBeUeHHS pacCUMTAHE Ha HOMHHaNbHHM Toxk He Gosee 10 MA. Temedon
HEsKOOMHHE Tuoa TA-4, TK-67 c conporuBiennem ofMorkn 65 Om. HeTounukom
OHTanka Moxer Oute Oataped <«KpoHa» HAM fBe NOCAENOBATENbHO COEHHHEHHBIE
rasbBanHueckie Garapen 3336J1.

Koponye wacos ynoBs0 H3TOTOBUTh M3 JHCTOBOLO aJIOMHHEA C ToChenymouie
OKpacKoH HAM aHofmpoBaHHeM. Ero pasmepH AOMMHE OHTH TaKHMH, 4TOOH vach
cBOGOIHO pasMellanuch B CJOKeHHOH NIaXMaTHON NOCKe BMecTe ¢ miaxmartamd, Be
BpEMS HIPH YacH PACOONAraiT BO3Je OAHOH #3 GOKOBBIX CTOPOH IIAaXMaTHOH JoC-
KH, UTO CO373eT ynoﬁcmo HrpaolHM.

[Mocae nposepks NpapANbHOCTH MOHTaXa HaTHHAIOT HalaxuBamme. [TogBHKiIbie
KOHTAKTH MNepeMeHHLX pe3WCTOPOB YCTAR3BIUBAIOT B Caenyollie (0O €XeMe) no-
noxenna: R1, R16 B ummunee; R6, R9—B Bepxuee; R2—sB nepoe; Rl4—p mpa-
soe, R8--~nmocepenune. Kontaxtn repkonoe SF1 m SF2 monxus OHTb pazoMKHY-
1l. Tlepekatouarenem SAl BKIOUAIOT HaMpAXeHHe TIHTaHMs W NPHCTYNAKT K Hala-
HUBAHWIO TeEpPBOTO H3MepHTesbHOro Mocta. Ilepemenmbim peaucropom R1 crpenky
MaMepureapHore npHGopa PAl ycTaHAaBNIHBAIOT HEMHOro Jiesee HYJEBOTO JIE/eHHA
wransl, 3aTeM HamkuMaloT H wepea 1..2 ¢ omnyckawor keonky SBl. Crpeaxa wms-
MepuTeabnoro mpHGopa PAl pomKna OTKIOHHThCA Bhpapo. Ilepemenknm  pesHcTO-
poM R2 ycramamnuealoT ee Ha noclefHee AefeMHe wWkaaul. Ilocne 3tore 3amsi-
KAT KOHTZKTH TepKOHA, 4 TNOABMMKHBI KOHT2KT IepeMmenHoro pesucropa R6 yc-
TAHABJAHBAIOT B TAKOe NOJACHeHEe, 1IpY KOTOPOM BpeMsi paspiike Komjencatopa CZ
A0 MOMeHTa TNOSBAeHMS SBYKGBOrO CcHrHana pasHo 2,5 Mud. IlpH mnosinneHud 3py-
KOBOTO cuTHaid IepeMelleHHeM TNOABHMIHOLO KOHTAKTA HepeMeHHOTo pe3HcTopa
Rl ycTanasiMB210T CTPeNKy H3MepHTenbHoro npuCopa PAl ka Hy.aesoe jeJeHHe
WIKANH. 3arTem ONATH HAXKHMAOT M OTHYCKkawT KHOBKY SBl # nmpu HeoGXOABMOCTH
YKa3aHHHMH pesHCTOPZMH BHOBbL YCTAHABJMBAIOT CTPEJKY HaMepuTeabHoro NpuGO-
pa Ha LDOCHefMee W HyJeBoe Ne/leHHe UIKaikl. JIHHEHHOCTb IUKANH B KOHEeYHOH
YacTH YCTAHARNMBAIOT NepeMeHHEM pespcTopoM R8. Bropolt HaveputeabHHH MoC1
HaAaKHBAXT AHAJNOTEYHEM CIOCOOOM.

Bosiee SKOHOMHYHEE 3MeKTpOHHHe IUIAXMATHBeE YacH, ToK notpelienHs KOTO-
DHIX BO BPeMH urpe He TipeshuaeT 3 MA, moxuo cofpars Ho cxeMe, usolpamen-
Hofi ma puc, 29. OcrajehHe TeXHHUeCKHEe XAPAKTEPHCTHKH ITOFO YCTpPOHCTBA Takme
e, Kak H NpeaHZyUlerc.

YerpoficTBO cOCTOMT W3 BPEMS3afdioLierc yania, cOOpaHHOTO Ha TpaH3HCTOpax
VTI, VT2 u xougencatopax CI, C2, ysna CBETOBOH CHIHANH33lAH Ha MHKpOCXe-
se DD1 v cseromwosax HL1, HL2, yana spykosofi CHrHaNB3alHE H& MMKpOCXe-
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Pruc. 29

ve DD2, Tpausncrope VTS H Tesnedone BF1 B napamerpuuecxoro craGHIH3aTOD2
HaNpsXKeHHs NMHTanHa Ha crabmaurpore VDXL u pesucrope R14.

B mcxognom cocrosuyu repronw SF1, SF2 samknyth, Kosjencatcpu Ci, C2
paspsXeHsl uepes KOHTAaKTH EBHEMouatens SAl, rpawsmcropm VT1, VT2 mpusa-
KPHTH K TOKH 4Yepes MHKPOaMIepMeTph He IHpoTekaioT. Ha BHIXOle JIOTHYECKHX 3Je-
merTos DD1.2, DD1.4 ycraHoBjieHo HanpsxenHe HHSKOYO YDPOBHS, {l0STOMY TpaH-
sucropet VT8, VT4 saxpurw ® ceerogmozw HL1, HL2 noramenw. Ha msuxoge
anementa DD2:1 feficrsyeT HanpsKeHHe HUSKOTO YPOBHS H MYIbTHBHOpaTOp H2
snementax DD2.2, DD23 wne paboraer, a Tpamsserop V15 3awpur. IlpH pasmu-
Ka8HKI KOHTaKTOB Bermoqatens SAl (SF1 samxmyT) depes pesmcropst R5, R6 Ha-
YHHACT OQUCHL MeAMeHHO 34pAMATLCA KOHACHCATOD Cl. o MEpe YBeJM4eHHA Ha
HeM Hanpsiewus Tpanaucrop VU1 NnaBHO OTKPHBAETCA M TOK UYepea HaMepHTellb-
vuft npubop PAl ysenmumsaercs, [IpA poctuxenmu Ha xoupencatope Cl manpsa-
HeHUA oroao 4,5 B Buxonnoe HanpsKeHne saeMmedta DD].4 Memsne1ca ¢ HH3KOIO
YPOBHS HA BEICOKHE, OTKpHBaeTcsi Tpansucrop VT4 u saropaercs cperopnon HL2.
Ha smxoze saementa DD2.1 ycraHapnmeaercs HanpsoKeHHde BBICOKOrQ  YDOBHS,
BKJOuaeTcd MydasTHRHOpaTop H TenedoM HauuHaeT BOCHPOM3BOAMTE 3BYKOBOH CHI-
Han TIpu nepexmovenHn saemedra DD1.3 HanpskenWe HHSKOTO YPOBHA TNOCTYNA-
er Ha BHBOJL 2 sieMesta DDI.l, Hckmosas BO3MOXHOCTb OZHOBDEMEHHCTO CBe-
qenust COOMX CBETOLHOKOB, €CJAH BPEMS Hrphl Y CONEPHHKOB 3aKOHUAJAOCL  [MOYTH
onHOBpeMenHo. AHAJOTHYUHO TPH 3aMHKAHHH KOMTAxToB repkona SF2 -pafotaer #
BTOpoii KaHaa Ha Tpauaucrope VT2, normueckux sneMenrax DDL.1, DD1.2 » 1pan-
sacTope VI3 co ceetoinonoM HILIL.

YeTpoiicTBO B HCXORHOE COCTOsiHHe MepeBOAAT 3aMuKauMeM Ha 05..1 c koH-
1aktop eoikmouaTens SAl. Ilpm arov kounencaropw Cl u C2 paspsikarorcs uepes
Aropgs VD2, VD3 5 pesrcrop R13. Yacu Hazo MepeBOJAT: B HCXOLHOE COCTOAHHE
MOCHAe KaXAOTC BKJIOUEHHS OHTEHES sHkmosateleM SA2. Crabunusarcp watps-
meHns Ha crabunatpone VD1 B peanctope R14 yMedbliaer NOIPEIIHOCTE BHACPHK-
KN BpeMH3afiaiollero ysfa NpH NOHMMKEHHM HanpsikeHHa Garaped.

Tpausucropw VTI, VT2 b maxMaTHHX 4acax HOMKHH  EMETh  HanpsroxeHKe -
orceuru 5.7 B. moau VD2, VD3 caegyer BHODaTh € MaAHM OODATHHM TOKOM
yTeurn, Hanpamep, us cepui K521, L220. Komaemcaropm €1, C2  pomken
wmers Manufi Tox yreukdn (KB62-1, K5341; K52-2). Iepkonml MoryT 6uiTh JI0OHMM
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¢ samuEaohyiMe kourakramy. Tenedon BF1 —TOH-2 ¢ conporHsneHneM o6MoT-
xr 1600 Owm. gpoamnepmerpu PAl, PA2 — M426, npuMeHsieMHe B MarKHTO(O-
#Hax QAA HHEIHKAhGH YDOBHS SAiHCH.

KOoHCTpYKUMS y34a ynpasieHHs TIepKoHaMu MoOxer OHTL Takas, Kak H B
NpeisbyIeM BapHauTE\ yCTPOACTRA.

Hanaxunpande WaxMaTHHX 4YacOB HAaUHHAIT € BpeMssajaomkero ysaa. ITo-
ABHKHHE KOHTAKTH mncrpekgx peancropoe R2 B R8 ycramasiupaioT B CpeR-
Hee nojoxenve. [Ipy 8aMKHYTHR- ROHTAKTaX BhKmouatens SAl M zamkHyTOM rep-
kome SF1 pesmcropom R2 ycramasiusaloT cTpeaxy Mxxpoamnepmerpa PAl na
HYJEeBYI0 OTMeTKY WKanH, 3aTeM Pa3MBIKAKT KOHTAKTH [epekiiouaTens SAl n
NOACTPOENHBIM pesuctopoM RS B LenmH sapsaku xonpencaropa Cl ycrasapinBaiot
TaKOe CONpPOTHBJIeBHe, 4TOCH BHIAEPKKA BpeMeHH A0 MOMeHTa TNepexaioueHHs e~
mesTos DD1.3, DD1.4 u BrmoucHds Tencdona BF1 u ceerogmoma HL2 eoorsercT-
sosasa 2,5 mun. Tipn 5T70M pasmeuatoT IKany MuKpoaMnepmerpa PAl Ha mate
Jexenuit, Kamzpoe ¥3 XOTOpHX coorsercryer 0,5 Mun. UyBCTBHTEJBHOCTD MHKDO-
AMIEDMETPA YVCTAHABNMBAIOT TNOXCTPOEHBIM pesncropoM R3.

Vaen na TpassucTope VT2 HanamuBawT aHaforHWHEM cnocoGom. Ocranbueie
Y3JE HalaXHBAHWA Be TpelyioT.

Curpanmus aTop HaNOMHHAHHA

I HanoMBHAHHS NpPOBePKH BHIKMIOYEHHA SAEKTpHYecKiXx npubopos, Bo-
Ib ¥ rasa NPH YxOfe M3 KBAPTHDH MOMKHO YCTAHOBHTH CHTHANH3ATOP, ¥CIPCHCTBO
NofdeT CBETODHE 4 3BYKOBHE CHPHANE TPH BEIXOAe H3 KBADTHPH H He cpabarmi-
Baer npu Bxoae. CurxanHsarop B HCXOAHOM COCTOfIHHH NOTpebasier K3 CeTH TOK
okone 0,3 MA.

IpuruunEansEas cxema ycTpofictea H3oGpamena ma pre. 30,a. Ono HMceT TpH
pexuma paboThl: MCXONHHI, MAYIHA H CHrHaau3Hpywolumid. B KoyuieMm pempme npu
S3aKPHTOA p[PePH KOHTAaKTH KHoNKH SB1 pasOMKHYTH K MaNDAMCHHE CCTH, TOCTY-
nawiee ¢ geautens Hanpsxenns R4RS, uepes guoa VDO aapamaer B TeyeHHe
1 wmitm xomueucatop Cl jio CyMMapHOTO HanpAXeHHf CTAGHAH3ALUHH CTaGHARTPO-
nop VD3, VD4. B sto Bpems TpaHsuctopsl VIl M VT2 sakputh ¥ oOmoTka peje
obeeToueHa,

Ilna nepeofla ycTpofictBa B PEXHM CHTHAAK3AUHH HeoGXOMNMO XOCHYTHCH Me-
ranmageckeofi pyuxs El Bxonmol npepl, pachoNOXKeHHON ¢ BHyTpeHHefi CTOPOHN
kBaprHpy. ITpH 3TOM OTpHHATEALHHE NOJYNEPHOAH TOKA YTEeYKH, NpoTekas N0 nehH
Gasm rpamsucropes VT, VI2 r pessicrop R1, OTKpHBa7T TPaH3HCTOPH, B SKODb
pelle HAYHHAET NpPHTATHBATBCA M OTHYcKaTh ¢ yactoToRt 50 I'u. BubGpauus sxops
CO3flaeT HH3KOYACTOTHLI asykoBofi cHrHajd. Kowraktm Kl.1 pene mpephiBACTO BRJKO-
uaior namny HLL. Tok, npoTekatomnf vepes jamny H 2Hof VD5, nofsapscaer
Koupencatop Cl, ve faBas eMy paspsjuTbea uepea OOMOTKY pesie M OTEPHBalOUIH-
ecs TPaH3HCTOPHL

Tlpn otkpuiBamnm gpepn kuonmKa SB1 oTnyckaercs, KOHJAEHCATOP paspsiaer-
¢ uepes peaucrop R3 ¥ 3aMEEyBIHecsi KOATaKTh! KHOTKH H CHCHRJHSATOP YCTa-
HapiMBaercs B Hcxoamwdi pexum. Ilocne sakpuBamns fBepH NpH BXoNe B KBAPTH-
PY B CHATHA PYKM ¢ BHYTPeHHE# DYYKH KCHIeHCATop uwepes | MuH 3apsiHTCca X0
HanpsKesMs cpabaThiBaNus pejle ¥ YCTPOHCTEO NepefifieT B XAYIUME DerMM.

Huop VD1 nponmyckaer NONOXKHTEABHLIA IIOJYNEPHOZ CETEBOrO HANPAKEHHMA K
BXOAHOH uEefiH, mpepoxpanss oT npobos obpaTHWM HaNpAMEHACM SMUTTCPHEHE Ie-
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pexoasl Tpanancropoe VTR, VT2, a awon VD5 uckmouaer paspaaKy KOHLGHCATOPA
Cl vyepes pesscrop R4 npa NOROKHTEARHHX TIOAYAEPHORAX CETEBOro HAMDAKEHHS
Onron VD2 racur ofparHme HMIYJsCH HAfAPSIXEHHS HA KOJJISKTOPAX TPaHIHCTO
poe, ofpasywiuuxcs oT HHAYKTHMBHON 3HEPrHM OOMOTKH peéfle B MOMEHT 3aphiBa-
Hus TpansucTopos. Peauctop R2 ofecneudBaeT ROMEX0yCTOHYHBOCTE YCTPONACTBA.

B curHannaatope MEMOMB3YIOT KPEMHHEBHE TPAH3HCTOPH ¢ KoaddHiHeHTOM
qepenayn Ttoka He menee 50 u3 cepum KT315, KT312 (VT!) u KT608, KT603
(VT2). Tpamsucrop VT2 taxxe Moxer Guth u3 cepun KT315, no mHalexHOCTH
ycTpoiictBa mpu sroM yMenbluutedA, [Ouoin VDI kv VD5 o6ssaTensHo HOJHHE GuiTh
KpeMHHeBole, I'epMaHHeBnle AHOAN CPABEMTEABHO C KPEMHHEBHIMH HMEIOT 3HATH-
Tedbpo OoAblIME oOpaTHEA TOK, H YCTpOACTBO nMp# 3TOM paboTaeT HeycToluHBO.
Huog VD5 Ha MmakcHMAibnOe obparuce Hanpsmenwe AHe menee 400 B, npamofi Tok
300—400 mA. CraGuaurpons VD3 w VD4 —u3 cepun JI814 Ha cymmapioe Hamps-
WeH#e cTaGmaM3anHH okodo 20 B, HruakoponsTHue crabHAMIpPOHH JniA ycTpoicisa
HENPHIOAHK, TAK KaK OHM mnpollyckalorT ofpaTheli TOK NpH HAnpsXEHHH, 3HAYH-
TeNpHO MeHwlleM Hanpskenus ctaGuwimsaumm. Jlamna HL1 ma uanpsixenwe 220 B
MomHocTey 10—15 Br. Ee MOXHo 3aMeHHTh HECHONBKHMH MOCAC0BATENBHO BKJIO-
YeHHHMH JAMNAMA Ha CyMmapioe Hanpmxenne 220 B u ofumyno wmowmHocts 5—
15 Br. Koumercatrop Cl (ranpumep, K52-2, K52-1, K53-1) nonamer umert neGodik-
woft vox yreukd. Ilpn uCROAL30BaHMH KORAEHCATOpa € AIOMHHHEBHIMM o6KJIAJKa-
My CONpoTHBIeHHe pesnctopoB R4 H RO JOMKEO 6bITh HECKONLKO MEHBIIAM TO
CpapHeHH10 ¢ ykasaHHeiM Ha cxeMme, Pene K1 cnaGotoddoe Ha pabouee HalpsmiKeHHe
24 B, wampumep PIC-32, nacnopr P®4.500.341.

Hanaxknpause aBTOMaTa CBOJAHTCA K TMoabopy pesHeropa R2, npH kOTOpOM pe-
sie ueTko cpabaTsiBaer K OTHYOKZeT BO BPeMfl KacamHa KoHrakta El.
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Nas \uqammermﬂ Ge3onacROCTH  mpu SKenAyatauue ycrpofictea peskercp Rl
HeOGXOIUMO MCMONLI0BaTh ¢ GOAbUIMM NPOGUBHHIM HATPSIKCHHEM, HA KOTOPOS pac-
CYHTAHbI pas;:cc}ogu MomiHocreio Gosee 0,5 Br. Ina nopmiuerus gomexoycroium-
BOCTH cumamaa‘roba\ﬂnuua MpoBOAA, COLNHHAKIIEre pPyuky Asepd M peaucrop RI,
He pOMKHA npeBmuuath. 1.5 m, nuamerp 0,2 MM, BHyTpeHHsn H HapymHas pyuKd
LBEPH He AOJIKHLI HMEeTh Mex /[y coOoil 9/eKTpHYEcKOR IIemnH,

CHrHaAu3arop MOXKHO Tag#e cobpars ¢ MHANKauHelt Ha HeOHOBOR Jamie (pHc.
30,6), nampumep TH-0,2, a3 BM@CTO KHOMKA HCOOAB3OBAThH IEDKOH, YNpabiIAeMuf
NOCTOSHHEIM MaTrHHTOM, yCTaHOBJEHHMM Ha AsepH. Hampamenne, cHamaemoe ¢ fle-
aureas ROR6, wepes auon VD3 npr pasoMKHYTHX KOHTakrax repxona SF1 aaps-
maer KoHaeHcarop Cl po nampamxenusn 30 B. Tlpu xacanuu xontakra El otpHua-
TeNikHble NOJYNEPHORH TOKA YTEUKH NpPOTeKaloT depe3d 6asw Tpadakcropoe VT1 u
VT2 m ouu orkpuiBaiorcs. Pene NMepuoiHdeckd BxmouaeTcs # oOfpaayeT uepes pe-
ancrop R7 IOMOMHHTENnHY® Henms 3apsixe xondencatopa Cl, KoTopwifi mpH s10M
paspamaerca B Teuenue 1..1,5 c. [locne pazpspku xongencatopa Cl pene ormyc-
Kaer. )

Hajaxusanye cHTrEanH3atopa CBOAHTCA K OOGA3ATENBHON IpOBepKe IpaBiliis-
HOCTII MOHTAaKa M CONpOTHBAeHHA peaxcTopa R1, KoTopoe nosiRHO GHITL He MeHee
22 MOmM, B s1oM clIydae TOK YTeukH NpM KacakHH KoHTakta El He npeBwimraer
0,1 mA. TlpoxomieH¥e TaKoro Toka wWeped oOpraHHsM uejoBex He ommymiaer. Ilon-
KJ09€HHe asHoro NpoBOfa K CHTHAAH3aTOPY AONMHO COOTBeTCTROBATH cXeme. [lpu
HanaXHBaHUK HeoOXOAHMO COGJAIONAThL MepH NpeAOCcTOPOKHOCTH, TAK KaK ero sne-
MEHTH HAXOASTCA MOAL CeTeBhM HaNpsXKeRueM.

YeTpolicTBO BKJAOUEHHA JaMN HAKANHBAHAY

ConporusjieHde x0A0JIHOA HHTH EHaxala JaMnul ocselledds B 8 .10 paz
MEHBIle 10 CPaBHEHMI C CONPOTHBNEHHeM NPH HOMHHaAbHOM pexHMe paGorw. ITo
STOfi TpHullHe BO BpeMs BKJIOYEHHA NPOHCXOLHT 3HAYHTENRHOC [IPEBHILUICHHE HOMH-
HaJLHOrO TOKAa, YTO MPHBOJNT K YCKODEHHOMY pa3pylLIeHHI0 HHTH HaKaja. YBeJsd-
YHTE CPOK C(JyKOGH NaMIbl OCBEIIEHHA MOXHO IIyTeM OIpaHHYeHHMS Ha HeCKOJbXO
CeKyHI TOC/e BKJANYEHHA TPOTEKAIoOUlero 4epe3 Kee Toka, 3a 3TO BPeMA HHTH Ha-
Kajda HarpeBaeTcs A0 ONpeAeNeHHOH TeMIeparyphl, CONPOTHEAeHHe ee NOBHINAETCH,
IOC/Te uwero JiaMny BKJIIOYAIOT Ha HOMHAHAJBHYIO MOIUHOCTE, NPH KOTOpOH 3e€pe3 Hee
NpoTEKaeT HOMHHAJNBHHNA TOK.

YCTPORCTBO, cxeMa KoToporo nOKalama Ha pHe, 3l moseonser ma 1 c noc-
ne BRIOueHns BeKMOYatenss SAl yMeHBIIHT, B 2 pasa NporexarmllHi TOK uepead
JaMmny, a 3aTeM BKJNIOYHTb ee Ha HOMHMHAJbHOE HanpseHMe. VYMenbllleHHe TOKa
nocsne BRJAIOYEHHS NDOHCXORMT 3a CHET TPOMNYCKAHHH TOJALKO OTPHUATENBHOrO HONYy-
neproga Toka cerH gromoM VD1, TlomoxuTeneHbifi MONYNepHON TOKA Yepe3 JaMmimy
B 3TOM BPeMs He NpOTEKaer, Tak Kak Tpuuaucrop VSI1 saxpmr. Yepez puon VD2
B peaucrop R4 sapamaercm koupgewcatop Cl. B sro spema Ttpamaucrop VTI1 aa-
kpoit. Tloche 3apAZKH KOHAEHCATODa HaYMHaer NPOTeKaTh TOK uepea peauctop R3
H GazoByio ueNp TPaH3NCTOpA, WTO MPHBOAHT K OTKPHBaHHIO TPHHUCTODa B Haudane
KaWAoro NONOXKHTeNboTO HOaynepHoAa. C 3T0To BpeMerH 4epes Jamny NpoTeKaer
HOMMHAJALHLIEA TOK.

CrabGuarrpon VD3 orpaHuuyHBaeT HanpfKeH#He HA KOUIEKTOpe TPaH3KCTODa
VTl npe sakpeToM TpHHHCcrope VS1, IMocie BHKJIIOYEHHA JaMOH BHIKAOYaTENEM
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SAl npoHCXOnHT Daspsiika KOHJeHcaTOpa uepes pesHcropn R3 w R2 u ycrpofictso
YET2HABNHBAETCH B MCXOLHOE COCTOSIHHE,

B ycrpoficTee MOMNO NPHMEHHTE JIOGOH KPEMHHEBHI TPAaH3HCTOP H3 CepHH
KT315, KT312, KT603 co cratudeckum KkosddHUMEHTOM NEpejau ToKa He MeHee
30. Crabuaurpon VD3 pa nanpsmenve cTuGuiusanud 6—10 B u MaxcHManonmi
TOK cTabHnuaamum we Menee 30 MA, Juom VDI n Tprumerop VSI nomxem GuTh
Ha MaxkcHMalbECe 00paTHOe Hampsxenme He Mekee 300 B ® npaMofi Tox He MeHee
1 A, xonnencarop Cl va HOMHMHaJBHOE HANpsKeHHe He Menee 15 B,

TIpy MCTONBL30BAKHH HCNPABHHX SNEMEHTOR H NPABUILHOM MOHTANE YCTPOHCTBO
HaemHo pabotaer Oea HaNaKHBaHHg, 3afePXKy HAa BKIIOYEHHe HOMHHAALHONO TO-
Ka NonGHpalT eMKOCThIO koHaeHcaTtopa Cl.

[lonobnoe ycTpoficiso Takme MOMHO cOSpath HO Cxeme, H300pakeHHON wa
puc. 31,6, B oTnuuMe OT paHee ONHCAHHONO OHO COGD2HO HA ABYX TpAH3UCTOPAX
VT1 n VT2, Mocie BrMowenns BHKUouatess SAl orpunatesbHBe NOXyNepHONs
€eTeBOFO TOKa mpoxoast 4epez amon VD2 w aammy HL1, Kounewcatop Cl sapa-
maerca vepes muop VDI, pesmcrop R2 m Hasomylo uenn rpamsucropz VTL uoao-
MHATENbHBIME TNOJYNEPHOZAMM ceTeBOro Hanpsixkennsa. Ilpm stom Tpamsucrop VTI
orkpuiT, VT2, ® Tpunncrop VS1 sakpwre, IMocse sapAmxm KOHAeHCATopa TpausH-
crop VTI sakpubaercs, VI2 H TPHHHCTOD OTKPHIBAIOTCA B HAYAJIE KAMXNOIO NOJOMH-
TENLHOrO TIOAYNEPHORA CETEBOro HANDSKEHHS, W TNOCHe STOrO Yepes JaMmy npo-
TEKaeT HOMHHAJIbLHBIA TOK.

Tpansecrop VTl momer Oure mobofi ms cepmm KT315, KT312; VT2 — Brico-
KOBOJLTHHI HA HalipsXeHWe KOJMEKTOD-— SMHTTep e Memee 250 B, nanpmmep
KT6055, KT940A. OcramHie siieMenTh BHIGHPAIOT TaK e, KaKk H fns NepBoro Ba-
puanTa ycTpoficTaa.

DoTOIKCHOIUMETPH

Onpem B3 yCnOBMfi NOJY9eHHS KAueCTBEHHOTO OTNEUATKA SABAAETCA Npa-
BH/ILHHA BHOOD BpeMEeHH SKCNOSHUHH, FarotopneHHe HECKOJBEKHX NPOGHHX OTHe-
WATKOR IPH pASAHYNHX BHAEPHKaxX BpeMeHH DPHBOJHT K 3HAUHTENLHHM IOTEpAM
BpeMeny u pacxony doroMarepanon. OcofeHEo 5TO YCAOKHAETCA NPH PasAmyHOR
IVIOTROCTH KaJpOB REraTHBa H HH3KOR KBaln(HKauBH QOTOMOGHTENN.
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OnucuBasynf (POTOSKCNO3HMETP NpeNHA3HAWeH AJIf ONPEASICHHN BPEMERH SKC~
NO3HUMH TPH (JRIONEYaTH H ABTOMATHYCCKOrO BHKMIOUCHHR JIAMIH YBeJHUATENA
BoCTe HCTeueHHs STQro BpeMenm, [IpEMeHeHue 9Toro npuGopa NO3BOJSET SHAYHE-
TeLHO COKPATUTH BPEMg, 3aTPaduHBAEMOe HA OTIEXATKy ($OTOCHUMKOB, TNOBLCHTE
HX KAuECTBO H MCK/IOWHTh,_DAcXOJ, MaTepHanos A NpobHEX ormevarkos. MuHg-
MaJBHOE BpeMs axclloaml::;\l){» ¢, MakcEManeEoe — 60 c.

[IpuHUMNAANBHAS CXeMa OpuGopa Msobpamena Ha pHe. 32, DKCHOSHMeETp pacs
CuHTAH Ha IBa DeXHMa pabotn: «YclaHOBKa» H <«Bujepikar, yCTaHABNHBAGMHE
mepek/ioaatened SAl.

B pexuMe <Yerawoska» uepes nepexaiouarens SAl moctynaer HampsKeHHe Ha
peaucrop R1 ® aammy HL1, Kpome Toro KOHTaKkTH MNepekiloyaTens MOHAl0T HampA-
HeHHE NHTAHHA Ha Jamny yBesJmuHTend. IIpH ocBelleHHH MOMEIIEHHOIO B NPOEKLHIO
CHHMka ¢Qoropesncropa R3 tpassHcTopu VTl u VT2 0IKpHBAlOTCE H Hepes JjaM-
ny HL1 npoTekaer TOK, 3HaY€HKe KOTCPOro MpONOPLHOHANBHO OCBEIEHHOCTH ¢o-
TOpeshcTopa. IIpaBwibHM NOJMCIKEHHEM PYdUXH RepeMeHnore pesucropa R4 cum-
TAETCK TAKCe, MPH KOTOpPOM HauHHaer cBetdthen namna HL1. Takum ofpasom yera-
HOBJICHHOE CONpPOTHBJEHME S3TOTO PesHcTopa 3ajaeT BPeMsl SKCNOSHIHMH B pexume
«BhinepxKKa»,

Pesucrop RI NpeanasHauen ANA YCTAHOBKH UYBCTBHTEJIBHOCTH SKCHOSHMETPA B
SaBHCHMOCTH OT HCNoAb3yeMoro tina ¢orobymard. [uoa VD2 npeporspamiaer sa-
pAzky KoHAewcaTopa C1 uepes doropesucrop, a Auof VD4 —uepes Jammy HLI
B obMorxy pese K1 npu cayuafimom Hamarau Ha kHomky SB1 B pexuMe «Ycra-
HOBKA».

B pexume «BoijiepKa» B KOIEKTODHYIO Lenb Tpausucropa VT2 sxawouaerca
obmotka pene K1, Ipu saxaruu ma kHonky SBI sapsixaercs xomaercarop Cl xo
HaOpsxeHus craCuauzanuyu crabunutposa VD6, [locae oTliyckapmsa KHONKH KOMAEH-
carop C1 paspamaercs wepea $asophie LENH TPAH3HCTOPOB VTi, VT2 u pesucrop
R4, Bo Bpems paspsugn woupewcatopa Cl tpamwsuctopw VTl m VT2 oTkpHTH,
fIKOPh pesie TIPHTAHYT K cepievisky o6MoTkm M uepes KonTakTi Kl.2 Hanpsixenue
CeTH MOCTyOaeT Ha JaMIy yeenuunTens, as Oonee GHICTPOrG BHKMGUCHAR pene
nocite paspaixn Kompescatopa Cl, 9ro yBeJHUMBACT CPOK €ro ClyXGH, KONTAKTH
#1.1 paspuBaioT MOTMOJHETEALKYI0 Hello TOka depes Gasy rtpausmcropa VI2 B na-
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HA/bHEIA MOMENT BHKIOueHHs pene, [Ipun atoM tpansucrop VT2 6ucTpo mpH3aakpe-
BAETCA, HaNpsiKeHHMe Ha OOMOTKe pese YMEHBUIZeTCs, H OHO CPa3y e OTMycKaer.
Huop VD3 wmckmouaer uens Toka uepes ofmorky pene KI, nuwon VD4, peauctop
R8, samny HLI1, pesucrop Rl, ¢oTopesncrop R3 u nuox VDI ma 6Gasy TpansucTopa _
VT1, koropas Morsa Oml npH OCBELIEHHOM (OTOpE3NCTOpe BABATb H2 BHIEPKKY
BpeMedu nps skcroauuud. Jlas mpepoTBpalleHHs DaspsixH konaeHcatopa Cl uepes
OCBELeRHbI (hOTOPE3NCTOP HeNoAb3oraH jHoi VDI,

Baok nuTamMA sxcnosuMerpa cofpan no OecrtpaHcopmMaTopHOR cXeMe € oOr-
paruuenMeM DHTawllerc 7T0Ka xoHaencaropom C3. Pesucrop RI0 orpanwuupaer
TOK BHOPSMHTEALHOrO MoCTa IPH BKJIIOYUEHHN 3KCNosHMerpa B cerb, R11 paspama-
et gonaeHcaTop C3 nocjle BHKAYEHHR YCTpoficTBa.

Jlng 9KcroaAMerpa HCTONL3YIOT KPEMHHEEHE TPAH3HCTOPH €O CTATHYECKHM KO-
sbduunentom nepefayd toka He Menee 50. Jmomm VDI1—VD5 kpemuuesnie. Pe-
ae K1 paccunramo pa panpsukende ofmorky 12 B u ok cpaGatmsanus po 100 mA;
KOHTEKTH AOJMXKHE AONYCKath KOMMYTauui Toka 05 A npu uanpsuxenun 220 B,
nanpumep P3C-32, nacnopr P®4.500.341. Jlamna HL1 na nanpsenne 89—12 B u
Tok 50—70 mA. Bmecro Hee MOXHO NPHMEHHTL CBETONHOMN KPACHOTQ CBEYEHHS, Ha-
npumep AJI102A, McnonbscBas Npu 3ToM pesucTop R8 comporusnenvem 910 Om.

B cesusn ¢ TeM yro Gnok nuraHust 3KcnosuMerpa cofpaH no GecrpaHcdopma-
TOPROA CXeMe H €r0 3JIeMeHTH HaXOAATCA [ION HaNPAXKEHHe CETH, NpH HallaXHBa-
HHE creiyer COGAIOfaTs MEPH DpefocTopoxiiocTd. Jlns GesonacmocTH pafiotTl C
yC‘T‘pOI‘:ICTBOM Kopoyc IsA 3SKCHO3HMETpa crneayeT BHIMOJHUTE K3 HI0AAULHOHHOrO Ma-
TepHana, a tTakkKe HAAEHKHO M3OJAHPOBATH UenH NuTanuA H ¢oropesucrop R3.

[Ipn wandxuBawuH cHavana rpaayHpyor wmxany pesicropa R4 B pemume «Bal-
AepwKka». Hns 370r0 © MOMOWIBKY CeKYHAOMepa OHpefensioT K OTMeualoT NoJo-
JKeHus pyduxu pesuctopa R4, BpH KOTODHX BHIepxKa BpeMmenn OyReT KpaTHa b.
Ecnin MakcHManbHas BHjep)KKa BPEMEHH NPH FOMHOM CONPOTHBNeHHH Deaqcropa
R4 mememe 1 MHE, cledyeT Hcliofib3oBaTh KoHAencatop Cl ¢ Gosdblieil eMKocTbio.
Ha wkane pesucropa Rl ormevaror TAnel ¢ortobymar. Jlas 3Toro Hy:HO BHDON-
HATb HECKOJLKO OTHeYatTkop Ha dorofyMare «YHuSpoM» ¢ HeratHra cpepHell mior-
HOCTH M 3alHcaTh BPeMs SKCMO3HUMM KaXKAOTO OTNeuaTKa. 3aTeM YCTaHABIHBAKT
nepexaiosateny SA1 B IOJOKeHHe <YCTaHOBKE», 2 DYUKYy NepeMeHHOIO pesHcTopa
R4 B nonoxeHHe, cooTBerciBywolllee Bujepxxe, HOTpeGOoBaBmefica MR Jyuluero
ornevatka. [lomecTHs ¢oTOpe3lUCTOP CBETOMYBCTBHTEJbHBIM CAOEM HaBCTpedy ToO-
TOKy cBera 0T (OTOYBEJIMHHTENS B 30HY CpeZHeli OCBeleHHOCTH CHHMKa, TepeMe-
IL2I0T MORBHIKHEI KOHTAKT NepeMeHHoro pesucropa R1 N0 TNoj0KeHHS, NpH KO-
TOpoM HauHHaercs ciedeHHe Jamnu HL1. 2710 nonoxeryue pyukn Syaer coorserCr-
BOBAThL YYBCTBHTEJILHOCTH 3KcTosuMerpa NpH palore c¢ ¢orobyMaroln «YHubpoms,
Tlockonmbky uyymcTeHTEJBHOCTB thoToGymarn «Porobpom», «bBpoMnoprper», «doro-
KOHT» coOTBeTcTBeHHO B 1,2; 1,7 u 2,5 pasza mMeHblle N0 cpaBHeHHK c (oTolyMa-
rofi «YuuGpoMs, NpH SKCNO3HPOBAHHK CHUMKa HA 3THX THnax dorobymary crepyer
YBeNHYHTL BHJEDHKY BO CTOJLKO e pas,

PasMedasi Iukany nepeMenHoro pesicropa R1 ans yka3aHEHX THIOB ¢oTo0Y-
Mary NpH YCT2ZHOBJCHHOH OCBEMEHHOCTH ¢oTOpesucTopa, HeoGroAHMO NOOYepeAHo
ycraHaBnuears BHAep®K® B 1,2; 1,7; 2,5 pasa CGoaviie BHAEPKKH JAY4IIErD OTIe-
qarka Ha (orobymare «YRROpoM» B KaxARH pa3 BpalleHHeM PYYKH INEPeMEHHOrC
pesuctopa R1 no6uparecs Hauana CReYeRHA JaMIE, OTMedas IPOTHB 3TOF0 IOJO-
Kewus coorsercrBylomuit THI (orofymary. TloaSOpKok CcONPOTUBAEHHS PeaHCTOpa
[ s ]
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R2 onpeffessior ummHee (Mo CXEME) MOJOXKEHHe NOLBHXHOrO KOHTAKTa IepeMen-
Horo peaucropa RI,

[Nono6HEA $oTOIKCNOIEMETP MoxkEO co0paTh 0e3 SAEKTPOMarHHTHOrC pene, HC-
HOAb3ys fiA KOMMYTAUMH JaMmIu yBedugurens tpuiHcrop. [lpm 3ToM noasnAeTch
BO3MOMHOCTL TJIABHOrO PEFYJNHPOBZHWA OCBEIICHHOCTH Kafpa NyTeM yMEHBUEHHH
BHlenseMofi MOLIHOCTH naMIiofi ¢oToysednuurens. 370 Omeaer neofxopumo ApEw '
SKCNO3HPOBAHHH CHEMKOB C Majoli IJIOTHOCTBIO.

[puHUHAANLHAA CXeMa 3KCIO3KMETpA C© PETyJATOpOM MOIMHOCTH  TIOKasaHa
Ba puc. 33. OH cojepxHT BPEMA3AfAMOIINA y3eJ HA TPAH3HCTOPAX VT1—VT3,
SEKTPONHHI Kaloy na Tpansucrope VT4, dasoMMuynbcHHN y3eJl yHPaBIEHHA TpPH-
HHCTOPOM Ha TpaHancropax VTS, VI6 u cam tpmmactop VSL.

B 3apBHCHMOCTH OT NOJOXeHns nepexniouatels SAl ycrpoficTeo paboTaer B
OAHOM H3 pEKHMOB — €YCTaHOBKa» WM «Bupaepxxa». B monoxernn <Y CTaHOBKa»
ONpefENAIOT ONTHMAJBHYI0 BLLIEPKKY BpeMeHH skcnoawposains. [Ipm stom Qoto-
peancrop R3 uepes KoHTakTh nepekaiouatens SAl mopkmiouen K Gase TpaH3UCTOpa
VTI1, Hanpsaxenye na QoTOpesncrop MOCTYNaeT ¢ NO/IBUKHOrO KOHTAKTa IepeMeH-
ROro peaucTopa R1, cayxaiiero ans DerynHPOBAHHA UYBCTBHUTE/ILHOCTH SKCOO3H-
MeTpa NpH ACHOMB30BANAN PA3IMIHEX THNOB doroGymar. Ecam ¢oropesncrop R3
satemuen, Tpamsueropst VI1—VT3 aakpmrts u cseromnon HLI moramen. Ipa oc-
BeleHHOM QOTOpe3HCTOpe (YCTAHOBAEH B HYMKHOM MecCTe MNDOEKNMH Kaupa ¢oro-
yBeNHUATENR) Yepes Hero NpOTEKAeT TOK, MpomOpuHoHaxbubdl ocseruennocrH. [Ipo-
7ekad No Ga3cBoit uemit rtpaHsHctopos VT1—VT3, on orkpmBaer ux, H CBeTOAH-
on HL1 saropaercA. IlepeMeuieHneM NOABHKHOTO KOHTaKTa MEPEMCHHOTO PE3HCTO-
pa RS Moxho HaMeHHTh 6a30BHIH TOK TPaH3HCTOpPOB, a 3HAYMT, H ONpe/leHTh IOo-
NOeHHe PYYKH STOrO DPESHCTOPA, NPH KOTOPOM HAUMHAETCsl CBedeHWe CBETOAMOAA.
[Mockonbky, peascTop RS mslfeTcs sneMeHTOM BPeMA32Jalollerc yana, OF ero €o-
NPOTHBJICHHA 3@BACHT BpeMs SKCMO3upoBanufA., B sToM pemume Gasomas uenb TpaH-
aucropa VT4 pasoMkHyra KOMTaKTamp Nepekamuatens SAl w 310T TPaHIHCTOP
upn 6ol OCBEIEHHOCTH GOTOPE3HCTOPA 3aKpuT. (PAsOMMNYJLCHHE y3en ynpae-
Jlenus TpukuctopoM (hYHKIUOHMDYET, H IepeMeHHmM pesHcropoM RI3 MoXho yera-
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HOBETh HyXHYI0 ocBemieHrocts kaapa, Omucanie paborel $a3oHMIyabcHOrG yaaa
Tp#BEficHO B ONHCAHHH peJie BPEMEHH,

IIpu ycrawoske nepexmouatens SAl B nonoxenue «Bujepmka» 6asa Tpam-
auctopa VT! mepexmouaerca or (OTOpe3sHCTOpa K pa3psMeHHOMY KOHAEHCATOPY
€1 u tpamEsvcropw VT1—VT3 sakpubawmorces, Hazpsmeade Ha KOAJMEKTOpe TPaH-
smcTopa VT3 nosbiwmaercs, Uepes saMKHYTHe KOHTAKTH Mepepmiouaresia SAl B
5TOM pexnMe, peancrop R9 u GasoBywo uembs TpaHsHcropa V14 npoTexaer Tok,
# tpaHsucTOp otkpusaerca. Ox wynrnpyer koriescatop C4, u Tpamaneropm VT3,
VT8, a takme Tpumucrop VSI He oTKpuBaloTcsd, W haMna GoroyeeaHYHTeNA Hora-
reHa,

Jlns SKCNO3HpOBAHHSI CHHMKA HAXHMaT H oTOyckalor kHomxy SB1 allyexe,
floxa xnonga maxata (l..2 c), konpencatop Cl ycnepaer 3apaAWTECA [0 HaNps-
JeHHA CcTaGHIHsauuu craduaMtpona VD1, a nps oTOYCKaHHH KHOTMKM OH paspAmxa-
ercd 1o OazoBofi Ueny TpaHauctopos VI1—VTS u wepea peauctropu R4, R5. Tlpa
sToM TpanaucTop VT3 oTkpubaercs, VI4 3sakpubaercs, famna QoTOYBEJAYHTENA
saropaercd. [loce paspaaku konaencatopa Cl rtpansuctopm VT1—VT3 BHOBb 3a-
KPCIOTCH, K JlaMna (oTOyBeNHUHTENs NOTACHET.

Jna yMeHbllleHHs TIOTPELIHOCTH YCTAHOBJEHKHOH BHIEPHKN SKCNO3HPOBAHHA Bpe-
MA3aHaloHiE y3eq NHTaeTCH OT ABYX CTaCHAH3ATOPOB HANPAXKERWA, coOpaHHHX Ha
crabunurponax VD1 r VD2,

B 3sKcnosHMeTpe MOMHO MCIIOJb30B2Th KpeMHMEBHE MAJNOMOHIHEE TPAH3HCTODH
COOTBETCTBYIOLLEl CTPYKTYPH CO CT2THYECKHM KOS (HIHEHTOM Nepefladu TOKa He
mepce 50 wnaH TpaMsucropHeie cOOPKH € TaKMMH JKe NapaMeTpaMH TpaH3HCTODPOB,
Hanpumep KI1256HTI, Saexrponurnyeckie XoHieucaropm Cl1—C3 Moryr Guth Jo-
Goro runa; C4, C5— OyMaxHwe unu kepamudeckue, IIpu Hcnons3opasME B yBenH-
yuTelle JaMnm MOWHOCTH ne Gonee 100 Bt auwoam VDS—VD8 moryr Guth Ha
npsaxodi Tox 300 MA u o0paTHoe MaKCHMalbHOe HanpsxenHe He menee 400 B, ma-
opumep J12265. CrabunutpoHm — Jioforc THHA Ha HANPSKeHHe CTAGHAMSANHH
9..12, B. YyacrsdrensHocrs ¢oTopeanctopa AovKHA OuThL He Menee 6-108 mxA/
(ime-B). Moxuo TpHMeHHTL OTOPEIHCTOP M HA MEHBLIIYI0 YYBCTBHTEABHOCTh, HO
MpH 37OM HEeOGXOAHMO NOBLICHTL HANPAMKEHHe ero NHTAHWA, NOAKJIOYHB BepXHHA
{00 cxeme) BriBOA peadctopa Rl K JoNOAHETeNLHOMY CTAGHAHIATOPY HANDsIKEHH:
Ha 25..30 B. B takom CTabuiizaTope HeoOXOAHMO MHCOOABL30BAaTh KOHAEHCATOP
Js crnaXKMpaHHA DYNbCANMN Ha HOMHH@IbHOe HanpsameHne 35—50 B. Ceerogmon
HL1 =xpachoro cscyeHMs Ha HOMHHAIEHHE TOR He Gomee 10 MA. Hpoccems
Ll, liCIiOJIbSyEMbI}':l AJiA TnodaBJeHHs PpanHONMOMEX, OGPHS}HOU.[HXCH B MOMeEeHT OT-
KPHBAHHA TPHHHCTOPA, HAMOTAH Ha cTepiKHe aHaMerpom 8 B paurcf 30—40 mm,
H3rOTOBNEHHOM H3 teppura Mapku 600HH, cogepxur 100—120  su1KoB HpoBoza
FI3B-2 08,

[py HANAXUBAHMH SKCNOSHMETPA CHCAYET NOMHHTE, HYTO €r0 SJEMEHTH Ka-
XOAsiTCst MOJ| CeTeBHM HANPswenueM, CHavana Hanamupaot (asoUMIyssCHHEA yaen
ynpamieHHsi TPHHHCTOPOM B NOJCMeHHK nepermodatens SAl «¥Ycranoskar. Ilpu
BpaleHHH pyuYkH nepemenHoro pesucropa RI3 ¢ ofxoro KpafiHero MNOJMOMKEBHA B
IpPyroe OCBEUICHHOCTh Kaipa AOMKHA H3MeHATBCH ot 20 no 95% HomumabEOH.
Ecan npepenr saMencHMA OCBEUIEMHOCTH APYrof, caefyer nojo6path pesnctopm R12,
Ri3. I'panynposky WKan mepeMeHHnX pescTtopoB R1 » RS npoMapogsT Tag xe,
K3aK H B NpeAblAylieM BaPHAHTe KCMO3HMeTpa,

JKCO3UMeTp C PETYASTOPOM MOMHOCTH MOMHO TaKxe cobpash ¢ TIpHMeHe-
HUEM Tpex TpPaH3HCTOPOE H OfHOH MEKpocXeMH, [IpuHUMNHAJEHAS cXeMa TakKore
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Puc. 34

SKCMO3HMETpa NoKasaha Ha pHe. 34, Ha noruueckmx smemenrax DDL.1, DDL2 =
¢otopesticrope R3 colpan BpeMasafalolyMf ysen, Ha Tpassactope VI2 u ceerto-
anome HL1 bpumnosmen yaen upfHkaunH. Saementmr DD13, DDI14, Tpamascrop
VT3, tpunncrop VSI1, aozuuit moct VD5—VD8 ¢ BHcokovacroTHHM QHILTpPOM
Ha jpoccene L1 M womaencatope C5 coCTapasioT peryastop momuocTH. Pexum pa-
60TH BHOHpaioT MepekmouareseM SAl.

B pempMme «YCTaHOBka» PYuKy nepeMenHoro pesuctopa Rl ycrasasimeaior B
moJioXKelue Hcnmoabsyemoro Tema ¢orobymard. [Tomectns doropesucrop R3 B 30-
Hy cpefliell OCBeIEHHOCTH TNPOEKIHY CHAMKA, BPamaioT pyuky NepeMeHHOro pesn-
cropa RS Jio BOJIOXeHHS, NPH KOTOPOM HauMHaeT cBerirnex cserogmon HLI. 3artenm
yCraHapnHBalr nepeknoyarens SAI B nosnoxende «Bhijepikas M HaMHMAlOT Ha
05..1 ¢ xionky SB1. Ipw stom xonfencarop Cl 3apaxaerca A0 HaNpAXeWHs
crabmmusaupn crabuwiarpona VD2, [ocae orhyckadus XHONKH XoMfencatop Cl
paspsixaercs wepes pesucropm R4 u R5. [loxa manpamense na xoupencarope Cl
He moHusutca no 4,5 B (HanpaxeHne NEepPek/IONEHHS SJEMEHTOB MMKPOCXeMH), Ha
BhXojie 37emenra D12 ycranoBnen CWrHan BHCOKOrO yPOBHR, Tpausmcrop VT2
oTkpuT, cBeromunon HL1 cBerATes ® y3en ynpaBieHHS TPHHHCTODOM HAaXOJAHTCHE B
pabogem coctosnuM, TIpm 5TOM TOK CETH, IIPOTEKAIONHA Yepes AHOAHHLI MoCT, JlaM-
ny doroypeanynrens, pesucropw RI1I, R12, B kawnomM nosynepHone HanpsKeHHs
3apr¥aer xoupeHcarop C4. B sto speMs Ha Buxofe sieMmenTa DDI.4 carman Hus-
KOTo ypobHs, Tpaksuctop VT3 m tpunmcrop VS| zakpmrn. Kak Tombko manpame-
Hile na KomjeHcarope C4 nopuecures no 4,5 B, saemenrn DDL3, DD1.4 nepexnio-
yalTes W Ha BHXoze DD 1.4 ycranashupaeTcA HanpAMeHWe BHCoKoro yposus. Tpam-
suctop VT3 H _TPHHECTOpP OTKPHBAIOTCH, NPONYCKas AC KOBHE INoJdyllepHola ceTe-
BOro HalpsiKeHHA TOK depes JaMny yBeinuHTens, KoupeHcatop C4 paapamaercs
yepes guox VD10 B oTkpuBmnfica TPHHHCTOD.

B sKCnosuMeTpe MOXKHO HCnoabsoBaTe Tpamsucrops VTI1, VT2 u3 ceprn KT315,
KT312; VT3—KT940A, KT605E. Muxpocxema tvna KI76JIA7 wam KS64JIA7. Bu-
GOp OCTANBHHX SJIEMENTOB H HaJ2XMBaHAe YCTPOACTBA NPOM3BOMAT TaK e, KaK H
ANR NPeAHAYIIETO BapHaHTa SKCIO3HMeTpa.

Onlcanine 5KCNOSHMETPHI NpH HeoGXOQHMOCTH MoryT OHT: BHNONHEHR H AIS
MeYaTH NBeTHHX CHEMKOB NyTeM TIOCIEKOBATEeJbHOro SECIOHHDOBAHNs Yepe3 Kpac-
Hult, senesmit H cuHEf cBeroduAbTPH. JIAm SToro HeoOXOAMMO HCHNONLIOBATE TPH
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BpeMA3aJAIOHHX KoHAeHCaTopa paa.nnqﬂoﬁ EeMKOCTH, !'IKO'FOp!:ie noodepesno MoOn-
KAIOYal0TeH K TePeKNIoualoieMy KOHTaKTy KHOMKH SB1 ¢ MOMOWLI MONOIHHTENb-
HOFO TPEXmo3unuONHOTe Mepekmwouarens, Hanpumep T2K, Kaxjce nonomenwe nme-
peKmIouaTe A COOTBETCTBYET ORHOMY M3 YKasaHHHX Iperon. Bpemsasapaiomue eM-
KOCTH KOHJeHCaTopop NOAGMpAOT HCXOAA H3 ONEKTPaJbHON YYBCTBHTEBHOCTH HC-
noab3yeMorg) ¢oTOPE3HCTOPa ¥ MEKCHMANbLHOM BLIEPXKKH BPeMECHH SKCNO3HMETpa,
KOTOP2R B FONOKEHHH NEPEKMOuaTeNs ANA SEMEHOro LBeTa JOIKHA GuTb 5 MHH

Jlns yCTEHOBRE HYXHON HYBCTBHTE/IBHOCTH SKCNO3HMMETPd BRUIIGIHAIOT HECKOML-
¥O OTIEYaTKOB SeNeHOro IlBeTa depe3 sedleHblft cBerodinmbTp M OTMEYAlOT BPeMA
SKCIO3NPOBAHKS KaMKAOr0. 3aTeM Ha IuKale BPEMA3afaioUlelo Pe3HCTOPa yCTaHAaB-
J¥BAlOT BpeMs  Jyulllero oOTHewaTka, IMoMmelnaioT (oTopesHCTOpP B Npoek-
HUHI0 SeAeHOTe lBeTa M BpallleHHeM pyuxd NepPeMEeHHOro pesHucTopa, onpenensfiolge-
ro qyBcTBHTENbHOCT (R1 Ha pHC, 34), ROOMBAIOTCA Havyalla CBeMCHHA CBETOAHOAA
HAH JaMOs. STo HonoXeHue Ha MKane pesucropa RI orMewalor — «ilmernass, 3a-
TeM CBeTOPHALTP MEHsIOT Ha KPacHHIi, moMelllaloT ¢OTOPEsHCTOp B NMPOSKIMIO Kpac-
#Oro MBETa M BpANICHHEM PyduK¥ BPEMA3ANAIOIIEro pesucTopa AOGHBAIOTCA HadYala
cpeyenus cBerofuona. [locse sTOro co ukansl PesHcTopa CYHTHIBAIOT BpeMs H Je-
JIAT €ro Ha BPeMs JYYUIEro 3eJieHOro oTfieyaTka, YMHOMHB 4YacTHOe OT /AGMCHHA
fla s3HaUeHHe eMKOCTH [JA 3EJE€HoTo LBETa, l'lOleqalOT gHaucHHe eMKOoCTH Ilﬂﬂ Kpac-
HMOro 1BeTa. AHaMOrdYyHEHM ClocofOoM ONpenessior "eMKOCTE KOHNEHCATOpAa BJIf 3KC-
fIOHHPOBAHHA CHHErs OTMEUATKA.

Aptocrons aas MaruntTodoHoOB

Meuorue GoToBHe MarHHTOPOHH He HMEIOT YCTPOACTBA ABTOMATHUECKOrO
BLIKTKOYEHHH JICHTONPOTSIKHOTO MeXaHH3Ma MpH oOpbise WN# OKOGHYaNHH MATHHTHOR
nentr, Takoe ycrpoficTBe MOXHO colpare Mo CXeMe, NokasahHof Ha puc. 354
KpoMe ykasaHnX (yHkuMfi oMo TMO3BONIAET OCTAHAB/JHBATH JEHTONPOTAMHGLIA Mexa-
HA3IM Ha Jmo6oM y4YacTKe MArHHTHOfI JieHTH [PH Hak/efiKe Ha Hee CBETOOTpama-
omeR NoJOCK¥ H3 MOJHCTHPONOBOR MJEHKH ¢ HaNLJEHHHM CA0oeM anioMHHHSA, MDH-
MEHIEMOR B METANIONJEHOUHHX KOHAEHCATOpaX MMM HAKONHTENAX Ha MarHHTHOH
seate IBM aAns nakaeliky mapkepa.

YeTpoficTBO COCTOHT K3 ABYXKACKaAHOrO YCHRIWTEJ s MOCTOSIHHOrO ToKa Ha Tpah-
anctopax VT1 u VT2 u HeCHMMETpHMuHoro Tpurrepa Ha TtpamsHcropax VT3—VT4,
HArpyskofi KoToporo fedseTcs oOMorRa anekTpomaruutHoro pene’ Kl. Kowrakru
K1.2 pene nopximouenw B Iellb THTAHHA 3INEKTPONBETATENS WM NPHXUMHOIO PONH-
Ka JIeHTOTPOTSKHOTD MEXaHH3Ma MaTHRTOQOHE.

VIT-V7e KTTIsE
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Hpn puKMOYeHHOM BHEKJOYaTese SAl Konraktel K1.2 pene 3aMKRyTH H Mar-
HHTOon paboraer Gea aprocroma. Ilocne Bx/IOYeHHs BHEKAKWaTeas SAl npu 3a-
IpaBleHHOR JIEHTe MW OTCYTCTBHM mnepel (OTONHOAOM CBEeTOOTPamawilell HaKIEHKH
Tpansucropu VTI, VT2, VT4 6ynyr saxputsr, VI3 orkpuwT u pese Kl ormyueno,
Ecin npn apsxeHHMR JIEBTH CBETOOTpaMKalolllad IOJIOCKA OKAMETCs Nepel poTo-
A4aTEHKOM, CBETOOHOH VD1 3acBersTes OTPpAXKEHHBIM CBETOM H €ro CONPOTHBAEHHE
ymenninnrcsi, Tpansucropw VIl u VT2 otkpolorcs, B HeCHMMETPHYHMHIE TpHITEp
NEPERTIIOUMTCH B APYroe COCTOSHME, MpH XoTopoM tpaHsucrop VT3 aakpur, VT4
orkpuT. Pene K1 cpaGoraer u wontakramu Kl.1 saGnokupyercs, a komtaktn K1.2
P230MKHYT UCTh NHTaHHA VIEKTPOABHraTeJs H/AH MNDHMUMHOTO POSIHKE JeHTONpO-
THIKHOTO MexawWiMma. [lng pajabHefilero Nmycka JeHTONPOTHMHOIO MeXaHu3Ma HY-
KHO BHKIIOUHTL BukAuaresb SAl, Takke paGoTaer asToCTON DpH OGpHBE MR
OKOHYAHHH MarHHTHOMN JIeHTHI,

KoncTpykuns Qoronarynka nekazana na puc. 35,6, @otomsoa 2 u jamma 3
32KPEJIeHH Ha cTalbHOM KpoHLITeliHe [ ¢ nmoMowbilo cKo6H & K [IPOBOJOYHOR CHR-~
panH 7 rtakuM o0pa3’soM, uTo CBET OT J4MNE MOXET NONACTh HA (POTORHOA TONLKO:
OTPRIUBUIMCL OT 3ArHYTOH HYaCTH KPOHIUTeRHA, HAa KOTOPYIO HaK/eeHA CBeTOOTPA-
XKAoWas [JeHKa, MJIH TOJOCKH CBETOOTPamaiolel NAeHKH 5, HaxheeHHo#t Ha Mmar-
anTHyio genty 4. Ilposonoumasi ckoGa 6 orpaHxuHBaeT nMepeMelleHHe AEHTHL B ILIO=
CKOCTH, MepreHAHKY/NAPHOR HATNPABACHHIO e ABHIKCHHS.

B ycrpofictBe uHCIONb30BaHAa MHHMaTiopHas snamna CMH-10-0,05 va HoMHEanh-
Hoe Hanpsxende 10 B u Tok 50 MA. TpaH3HCTODH KpeMHMEBHE MAJOMOIHEE C
Kos(uuuerTom nepenaun voxa ne menee 40, Pene K1 moboro Tina na HOMuHAIL-
i0e nanpsKeHHe o6MOrRu 12 B n 7oK cpabaThiBanHs He Gosee 50 MA, nanpumep
P3C-32, macnopr P®4.500.34]1. Ero KOHTEKTH AGJXHH GHTb PACCUHTAHE KA KOM-
MyTanmw paboyero HANPAIKEHHs! JEHTONMDOTAXKHOTO MEXaHK3Ma MarhHrodoHa.

llpn Haja:xkupanHu NONCTPOEYHHM pe3HCTOPOM R2 yCTaHABIHBAIOT HYKHYIO
HYBCTBHTOALHOCTL (POTOPE3NCTOPA, a NMEPeMeleHHEM BAONb OCH KDOHIUTEHHA JaMITH,
H ¢$OoTOINOAA — HAREKHYIO paGory GOTORATINKA.

OnucanHpfi aBTOCTON He MOMXeT OHTL HCIONh3OBAH B KACCETHHIX MATHHTOQ O
HaX H3-33 OTCYTCTBHH MECTA YCTAHOBKH. J[J1 KACCETHHX MATHHTO(PUHOE MOMHO H3-
I'OTOBHTE daBTOCTOIl, eCld B TeYCHHE onpeneneuﬂoro BpEMEHH HéT 3BYKOBOIQ CHI-
Hana (puc. 39) unu ApH OCTAHOBKE JBHIKEHMA TOIKACCETHHKE,

LIpHRUKNHANLHAA CXEMA ABTOCTONA, CPabaTHBAIOIEr0 NPH OCTAHOBKE Bpallle-
HHs [OAKacceTHHKA, nokasaHa ma pHC. 36. YerpofierBo coctour u3 diorofaTuKa Ha
Javine HLI n doroanose VDI, nusepropos na snementax DDI.1 n DDI14, peae
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speMenH Ha snementax DDI1.2, DD1.3 u ycanutens MOIHOCTH Ha tpanatcrope VTI,
HArPy3Ko# XOTOPOro CAYKHT 3NeKTpoMareEHTHOe pese K1,

QoTtonaTuHK pafoTaeT HAa OTPaXeHHoMm cBere, moatoMy Jamny HL1 m dorons-
oa VDI clepyeT pacloNOXHTL TaK, 9To0e cBeT Ha (OTOZHOA Monajan TO/bKO
OTPASHBILMCE OT NOAKACCETHHKA, KOTOPHIH OTKPALIMBAIOT Ha Yepenyloli#ecd ydact-
, H# UEPHOTO Gestoro nBera.

B McxoawoM cocToaHMH INIpH BKJIIOYEHHOM Bhikmoyatene SAl W mespama-
0IEMCH TNOAXKacCeTHUKe Ha Buxcle asneMeHTa DDl Moxer O6mTh HanpAMXeHHEe
BRHICOKOTO ypOBHS, €CAH ¢OTOAATYHK DACTONOKeH mepes, GefIMM YYacTKOM MAH Ra-
OpsXKeHHe HH3KOTO YDOBHA NpH DPACTIONOMeHuH (OTOLATIHKA TIepen YepRHM yda-
creoM, Ha Brixosnie snemenra DDI1.2 ycraHoBAeHO HaIpsoKeHHe BHCOKOIO YPOBHA,
OT koTopero 4epes pesderop R3 sapaxaercs kKonpemcatop C2. Ilpm stoM Ha Bui-
xosne snemerTa DD1.3 Gyzer nanpsmkeHHe sHCOKOro ypOBHA, 2 Ha BHXOHe 3/eMeHTa
DD1.4 — nuskoro .ypopuda, tpausucrop VTl saxpulr u pene Kl ofecroueno. Bpema
sapagku Kodpencatopa C2 wuepez pesHerop R3 a0 Hanmpsaxénns 4,5 B subpano
okolio 20 ¢ Ecnim B tewenne sroro BpeMeHH He NOCTYIHT cHTHaN ¢ doToRaTyHKa
Ha sxoa snemenra DDI1.1, snemewrm DDL3, DDI4 mepeknmoudrcs 8 apyroe coc-
TOMHIE, TPaH3HCTOp oTkpoercd, pene Kl cpabGoraer B wonrakTamH K1.1 pasomkHer
Uent IHTAHHy JISKTPOIBHratells MarHHrooHa, B ciayuae, Korja JAo Hcreuenus
9TOTO mpeMeRH HAUHETCy BpamieHWe NOAKACCETHWKA, TIOCTYNAKONHE HA BXOH, SJe-
menta DDL1.2 mMnynecwt OyAyT nepeknouaTs STOT 3neMeHT, koupeucarop C2 Ou-
CTpo paspranTcs yepes auoa VD2 u pene K1 ne cpaGoraer.

. B ycrpofictBe Moryr Ouith HCIMOJB30BAHH CHSAYIOUHe 3jdeMeHTH:: mamna HLI
Tuna CMH-10-0,05 nampsixenmem [0 B ua moMumaaeruit Tor 50 MA, Muxpocxema
tina K176/IA7, K176J1E5 unu K564JIA7, KS64JIES, tpamaucrop ua cepun KT603,
KT608 ¢ mobuim GyxsenHnm oOosHaueHHeM, ko3ddHIHEHT Nepefawy ToKa KOTOpO-
ro ne meree 30, penme K1 ruma P3C-32, nmacropr Pd4.500.341. Ilpu msrorosieHHd
yeipoficrsa AaAs TPAHIHCTOPHOro MarinrodoHa pene K1 MOMHO HCNONB30OBaTH THOA
P3C-34, nacnopr PC4.524.373 mmu P3C-60, nacnopr PC4.569.438. Hmoa VD2 nro-
Goro THMa Manol MOWMOCTH KpeMHHeBHit, VD3 —u3 cepuit KJ105, J1226.

Hanaxupanue ycrpolictBa CBOAHTCH K NPABHIBHOMY PACHOJIOKEHHIO JAaMIBl H
$O0TONNOAR, NIPH KOTOPOM 3acBeTKa (OTONMONA MOMKET NPOH3ONTH TONLKO OTPAKEHs
HHM oT MOAKAacceTHHKa CserToM, IIpH sroM noabrpart pesHerop R, grofn sieMeHT
DD1.1 mapgexyo nepexawualics NPH CMeHe NBeTa yJ9acTka Ha TOZKACCeTHHKE.

Astomar noucka GoOHOFPAMMBI H2 MATHUTHOH NeHTe

AmTomar TpefHasHauew JAW 2BTOMATHYECKORO NOMCKA 3ananHHoll  o-
HOTPAMMEL HA MAarHATHON JIEHTe M BLIKJANUYCHHSl 3JEKTPONBHMIaTeNsl HJIU 9NeKTpPo-
MarTHHTA NPHIKKMHOTO POAMKA KAaTYUICYHOTO MAarHmtodoHa TpH ee HaxowAeHuu. Hus
BOSMOWHOCTH ABTOMATHYECKOTO NOMCKA HA KA Lol AODOMKKE MAFHHTHOHR JIEHTH LOA-
o OHTh 3anucano ne Gosaee 16 QonorpaMm. Jlnuea kamnos QoHorpamMbl MOXET
611t mobofi, O6euno Bee  aanncw GoHOrpaMM Ha Gonblnx Go06HHAX NOMERAIOTCH B ABYX
aonax. Paszenende (oHOrpaMM B KaXNOf 30He TPOH3BOJAAT NyTeM HAKJIEHKH HA QC-
HOBY MarHHTHOH JEHTH CBETOOTpamalollefi MOJOCKH INHDAHOR 3 ® Aanfoft 10 MM
Ha MOMUCTHPONOBOH IUIEHKH ¢ MAREIEHHEHM CI0EM aNOMUHHS, IPHMeHseMOil B Me-
TAJLTONIEHOUKEX KOHACHCATOPAX HAH AJA HakAefKH MADKEDOB Ha MATHHTHYKO JeH-
TY, KOTOpy® HCNONL3YIOT B HAKOMHTEAAX Ha MarHuTHoR Jewre IBM. Towck do-
HOTDAMMH OCYLIECTBJANETCA B DEXKHMe NEPEMOTKH ¢ JoGOre y49acTKa MarHMTHoR
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nenTH B J/oo6om EBanpaBneRHH. Howmep QOHOrpaMMH, DPACMONOKEXHON BO3JIE Mar-
HHTHHX rOJOBOK, BLICBEYHBaETCs CBETOAHOAOM. B pexumax pocnpouaeeneHns o
BanHCH MarHHTO(OHZ ABTOMAT MOMET BHKJIOUATL JEHTONPOTHKHEI MEXaHH3M B Ha-
gane caenyioneli $hoHorpaMMeL,

Ycrpoficteo pafoTaer OT HCTOMHHKA NOCTOSHHOrO TOKa Hanpsikenuem 5 B. Tor
norpeGaenns B moGoM pexuMme He mpeswmaer 200 MA.

ITIpupnunnansuas cxema asToMata H3oGpamena Ha pue. 37,a. Yerpoficteo cocro-
ur B3 doropene, cobpannoro Ha ¢oroxroae VD1 » tpamakcropax VTI, VT2, ne-
CHMMETDPHYHOre TpHITepa Ha sneMentax DDI.l, DD12, wusepropa ma snemente
DD1.3, neTHpexpaspafnoro PeBepCHBHOTO JIBOMYHOTO CHETUHKA HA MHKDPOCKEME
DD2, nsoHuno-necsTHeHOro nemudpatopa Ha MuKpocxeme DD3, yana HugBKaumy
Ha cseromonax HL2—HLI6, nepekmouarenelt SA2—SA16 ycranopkn Homepa o-
HOTPAMM R HCNONHETCABHOTO y3na Ha anemeHte DD1.4 Tpansnctopa VI3 u peae K,

Ilocne prmouenHs ycTpofictea nepeximiounateseMm SAl7 HeoBXxomuMo HamaTHeEM
Ha KHonky SB2 ycTaHoBHTH CHUETYHK B HyJemoe cocrosHue. Ilepexmouatems SAl
YCTaHZBIHBAIOT B MOJNOMEHRHe, COOTBETCTBYMOiiee HANIPRBJICHHIO IepeMoTkM. Kow-
TaRTH Tnepekmiouarens SA]1 uemecoofpasHo MEXAHHUECKH CORAMHHTL C flepexaioua-
TEeAEM HallpaBNEHHS NEPCMOTKE MarHHTO(OHA,

Ipu aanpasaennofi marmuTHofi Jente ¢orommop VDI saTeMEeH W TpamsucTo-
pu VTI, VT2 sakputh., Ha Boxome siementa DD1.3 yerasmomneno Hanpsxenne
BHCOKOTO YPOBHH, Ha BHxofle sa¢Merra DD14 —muusxkoro yposna. Tpanaucrop
VT3 aakpur, n pene Kl ofecroucno, IIpn jeRxenun poase doTopene eBeTooTpa-
Halomei HOJOCKH OTPAMEHHMA CBeT NomafaeT Ha ¢oTopesHcTop, 4To NPHBORHT X
yMeubmenmio ero ofpaTHoro conpoTHBJeHus. TpaBaucropm VT1, VT2 orkpusa-
10TCA, M HEeCHMMeTPHUMHE Tpurrep ra siaementax DDI1.1 m DD1.2 nepexnousercs.
Ha puxome szemenra DDL.3 ytramasnupaercs Hanpsamende HH3Koro ypomms. Ilo-
Clle 3aTeMHeHHs doroauofa Tpamsueropu VT1 n VT2 sarpuiBaoTes, HeCHMMETpHU-
HLIfi TPHITEp BO3BpAUIaeTC! B WCXOMHOE COCTOfIHHe W HA BHKOfe SiaeMenta DDI1.3
ycraHaBAHBAETCR HANpsAMKeHHWe BHCOKoro ypoeHs (nor, 1), IlpH sToM conepmanne
CUETYHKa B 3aBHCHMOCTH OTr NOJOMEHMs nepeknouatenss SAl yeeamuppaercs MaH
YMEBbIAeTCA HR eAWHRALY. BHXOMM CYETUHKa COGRMHEHH C BXOHAMH REUMQpPaTOpa,
BHMOMHEHHOro Ha MHKpocxeme DD3, npenHaswauesrore s npeofpaz0oBamus AKBo-
HYHOA MnQopMaumy cueTuMka B JAecATRYHyio. Ha cOoTBeTcTBYIOWIEM BHXORC Oes
wmdpaTtepa YCTAHOBICHO HalPsdeHHe HH3KOTO YPOBHH, H CHETOAHON, MOAKAIOYEN-
HH K STOMy BHXOAY Yepea TOKOOTDAaHRYMBAaKI(Hf pesuerop, cBeTnTed. Ecum
5TOMy - e BHIXONlYy LeluH{patopa oAMEM H3 Nepekatouatenedi SA2—SAI6 moaxkmio-
4en pxoj sieMenta DD1.4, ma ero suxome yCTaHRBAMBAETCH HATDAMKEHHE BHCOKOTO
ypomesi, tpansucrop VT3 oTkpmeaercs, pene Kl cpaGaTtipaeT M BHKIIOYAET SCHTO-
NpOTAMHLIE MexaHuaM MaradTodona, [das nowriesyioumlero nmycka Marnurodona He-
06XO[HMO BHKMOYNTL Repekniouatenn SA2—SAL6. IIpk stoM Ha BHXOAe SMeen-
"Ta DD14 yCTBHOBHTCH HANPSIKEHHe HHSKOTO ypoBHs, Tparsucrop VT3 aakpoer-
cs, pene K1 OTNyCTHT AKOPL M DPasMHKAIOILAMHCA KOHTAKTAMH COGARHHT IeNb ITH-
T&HHR MarHRTOQOHA. '

Krnonka SBl caymur pns pyuHoli ycTawOBKH (IpH HeoGXOAMMOCTH) cCUeTHUKA
B HymxHoe cocrosinne, Tlepemernem peamctopom Rl ycraHapnmBalor RyIKHYIO uyE-
CTBHTEALHOCTD GoTopenie. Ceerognog HL1 uHINUMpYET BKMOYEHHOE COCTORHEL &3-
TOMaTa,

Ins ycrpoficra npurofMmr KpeMHremkie Tpamameropm: VT1, VT2 manof som-
BEocTH W3 cepur KT315, KT312; tpansmcrop VI3 kpemuamesmit cpeswelt Morzmocrs
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u3 cepun KT603, KT608, KT815. CratHucckmii ko3 (PpHUHEHT NMepenays TOKA HCTOMb-
3yeMblx TPaH3HCTOpOB Aoken ObiTh He MeHee 40. Muxpocxemy DD1 uncnoawayior
tana K166JIA3, KI3NJIA3, KI33JIA3, cBeroqHOAN Ha HOMMHANLHLIE TOK He GoJsee
10 mA, pere Kl Ha TOX cpabGateeanus He Goaee 150 MA, manpumep Tuma P3C-6,
nacnopr P®0.452.105. Koncrpyxuus drotopene noxasama ma pee. 35,6.

ABTOMAT MOMHO 3HAYHTENLHO YNPOCTHTH, €GN B yalle YCTAHOBKH HcKoMoOl (o-
HOrpaMMel HCNOMB30BaTE ABOHYHOE KogzHpoBaHde HHpopMauud (pue. 37,6). Ilpn
3TOM He HYMEH [BOHUHO-NeCATHUHHE AcwH(GPATOP H YACKO TepexirodaTtench Ans
eubopa nHckoMol (poHOrpaMMH, a TaKxe YHCJIO CBETOAHOJO0B JAA HHARKAIHH coKpa-
rutesa ¢ 15 mo 4 wryk. Jdoroaunrtenpio norpefyercss HCNosb3oBaTh ABe MHKpOCXe-
Mol DD1 u DD2.

Ilpn coBnafennd Ha uerhDex BXofax 3femedta DD2.1 nanpsikenuii BulCOKOTG
YPOBHA Ha ef0 BHXOIEe YCTAHABAHBAETCH HANpsMeHHe HHAKOTO YPOBHS, a Ha BH-
Xoae snementa DD2.2 —wuanpaxenHe BeCOKoro yposHf. Tpanauctop VT3 oTKpH-
Baercd, H pede K1 cpabaTeiBaer, pasMHKas HeNb NHTAHHA JEHTONPOTAKHOIO Me-
xandama. [lepekmouatenn SAI-—SA4 ana foHcka HyMHOro Homepa (DOHOTPAMMB!
YCTaHABAHBAIOT B JABOHYHOM KOAE NO NpHBeAecHHoit Tabn. 2, CogepmuMoe cuer-
JHKA TakXe BBCBeunmaerca cBeropnoaamu HL1—HL4 B gsomunom kope.

Tabauna 2

d;o:?:gg:gmm Mepexawyarens d:oi?g:fmm Nepekmoyatens
| SAl 9 SAl, SA4
2 SA2 10 SA2, SA4
3 SAl, SA2 11 SAl, SA2, SA4
4 SA3 12 5A3, SA4
5 SAl, SA3 13 SAl, SA3, SA4
6 SA2, SA3 14 SA2, SA3, 5A4
7 SAl, 5A2, SA3 15 SAl, SA2, SA3, SA4
8 SA4 I

DAEKTPOHHOE pene naysbl

YerpolicTo OpeaHasHAYeHo nAf ABTOMATHYECKOTD DHEKJIOUEHNH MATHHTO-
GoHa, a 1aKMe ANA ABTOMATHYECKOM CMEHH KaJDOB B NPOEKUHOHHOM anmaparte
(Hanpumep, B (HALMOCKONE) B KOHNE yWacTKa (OHOrpaMMul. BuepHKy BpeMenn
Ha BKMIOUEHHe HCHOJIHHTENBHOIO pedle NOCAe OKOHYaHHs (OHOTDAMMH MOMKHO YCTd-
Hapmueath oT | go 60 c. Bxom ycrpoficea DOAKMIOVAIOT K JMHEHHOMY BHIXOAY Mar-
HUTO(OHA. JJNEKTPOHHOE pene NAaysel NHTAETCH OT HCTOWHHKA MOCTOAHHOTO TOKA Ra-
npsxeRuem 12 B n notpeGnaer Tox ne Gosee 100 MA.

[punupnuancuas cxema ycTpoficTsa nokasana ma pHe. 38. Omo cotTouT H3 DI-
HOKACKaqHOTO YCHIHTenst 3BYKOBO# 4acTOTH Ha TpaH3ucrope VTL, peme Bpemeny
Ha tpansHcropax VT2, VI3 u HecuMMeTpHYHOTo TpHITEpa Ha TpaHaucropax VT4,
V15, Harpyskofi KOTOpOro CAYMHT snegrpoMarhiraoe pene K.

Ilocne pkniouenus eHKMOuaTenn SAl HanpmkeHHe MCTOYHMKA NHTAHHA nocTy-
MaeT Ha 3NeMeHTH YCTpofictea. B ceAzH € TeM 9to Konfiencarop C3 paspsiken,
TpansncTopet VI3 m VT4 ocTaHyTeR 3aKpHTHME, Tpadakctop VIS orkpoercs, cpa-
Gotaer pene Kl, Kowrakte Kl.1 goTopOre 3aGJOKHpYIOT KORTAKTH BHEAIYATEIA,
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ITocTyNHBIUHE HA BXOA CHIHAJA 3BYKOBOR YacTOTH, YPOBEHb KOTOPOro YyCTaHabdH-
BaloT MOACTPOEYHHIM peswcrTopoM RI, ycenuBaercs TtpaHaueropom VTl u noeryna-
eT ua BXoj Tpauauctopa VT2, Ilpuw orkpuBanun TpaHsucropa VT2 uens sapsukw
Konpencatopa C3 uepes peancTopu RO » RO IyRTHDYETCHE H KOHIJIEHCATOP OCTaHeT-
cf paspaxmenHuM, Ecnuy kongexcatop C3 o Hauasa BpPeMeHH NOCTYNJIEHHS BXOAHO-
ro cHrHana Obf1 9ACTHYHO 3apseH, oH OHCTPO paspmiHTca d4epes pesncrop R7,
aron VD2 u orkpuBaommdics Tpaszuctop VT2, TIps oTcyTCTBHAXM Ha BXOjE YCT«
pofictea 3ByKoBOTO CHTHazZa Tpassucrop VT2 sakpur u konpencarop C3 3aPAKA-
ercs uepes pesucropol RS, R6. Bpems sapazku or 1 a0 60 ¢ moxer Gute ycras
HORJIEHO MOACTPOCYHEM pesHcTopoM RE.

Kak Tosnbko manpsixenne pa koHfeHcatope C3 NpeBHCHT Hanpsikeuue cralmng--
sanun craGuintpoda VD3, Tpamancrop VT3 oTkpoercs. Ilpn nocTHMEHHHE Ha pe-
aucTope RO panpsxemus nepexnioueHHsi HECHMMeTDHYHOTO TPHITEPa TPAR3UCTOD
VT4 orkpwsaerca, VIS sakpwpaercn n pene Kl oTnycraer, pasMuKas KOHTaKTa-
M K11 npm BHKIGueHHOM BHIKIIOwarene SAY nens nHTaems yerpoficta. Kounrtak-
™o K1.2 paspmBalor lenms NHTagHs HCHOJHHTENBHOrO MexaHuaMa. Ecid BHKAKOYas
teme SAl Bo mpems paGorhl ycrpoiicTRa Brmouew, pene K1 Gymer cpabatusath BO
BpeMs Nay3s, a 3aTeM oOTINYCKath ROCTe €€ OKOHYAaHWs [PH MOCTYINIEHHM HAa BXOK
3BYKOBOr0 cHrHazna., Jiwon VD4 raciT BmGpOCH HANpAMeHHS HAa KOJNEKTOpE TpaH-
suctopa VIS mpu otnyckannH pene K1,

B ycrpoficTBe HDHMeHsIOT KPEMHHEBIle MaNOMOLIHHE TPaHIACTOPH, TOK Kod-
ZneKTOpa KOoTOpHX He Menee 50 MA K KosdHuHeRT Hepensyn ToKa He Medee B0,
LEoAw Ha npamoit Tok He Menee 100 MA, crabunutpor THna [i814A, [1814B, pene
Ha paboyee manpapicEne oOMoTkH 12 B u Tok cpabareisauns ne Gonee 70 MmA, Ha«
npiMep POC-6, nacnopr P®0.4562.106. Konnrercatop C3 wmenatensno BHOHpaTs ©
OTHOCHTEJbEDO MaJbiM TOKOM YyTeukH, Hanpumep Tuna K52-1, K53-1; Cl, C2 — mo-
Goro Tuna,

[pn manaxHpBaHuW pene nayss moi6opoM comporHBaeHHs pesdcropa R2 vera-
HaBJHBAKOT yKasaHHHfi Ha €XeMe DEeXHM To NOCTOARHOMY TOKY TpaH3Hcropa VTI,
nonGopom peanctepa R11-—w#anexnoe cpabaThBanHe M oThmycKanne pene K.

llopobroe pene mayam Mosxkuo cofparh ¢ NPHMeHCHHeM MEKDOCXeMH, 9TO TI03-
BOJIAIET YMEHLUIATL KOANYECTBo JHCKPETHBIX SAeMeHTOB. [IDHHUMNHANBHAA CXEMa Ta-
KOT'o BAPHMaHTa pese Nayss MOKa3aHa Ha pHC. 39. YCTpoRCTBO COZEPMHT BXOMHORK
ycuiHTean Ha tpansnAcrope VT1, wreepropm DD1.1, DDL.2, BpemsAsapaiomyio Lenlb
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Prc. 39

Ha pesucTope R4 B koHzencarope C2 M BuXOHHOR YCHAHTENb MOIIHOCTH Ha Tpas-
ancrope VT2, marpyskoii KoToporo ciysuT o0MOTKa 9SjeKTpoMarautHoro pene Kl,
VicnonHaTensHble KOHTaKTH Defie Ha CX€Me He noxkasaHel [IpH BxuoyeHHH panps-
MeHUs MNHTaHus konjeHcatrop C2 paspsaked H Ha BHXOJe 3nemeHtra DD1.2 yera-
HaBIHBAETCH HaANpsKeuHe BLICOKOrO YPOBHA.

Tpananctop VT2 o1xpuBaercs u cpabatwsaer pene K1, Komrakrm Ki1.1 camo-
GIOKHPYIOT KOHTAKTH BBIKAKOMaTeas SAl BKIIOUeHHA nHTaHHs, TlocTe 9TOTO B
Kaouatenls SAl MOXHO BRKMOuuTH, IIpH OTCYTCTBMH Ha BXOJle 3BYKOBON 4acTOTH
Tpansicrop VT1 DpHOTKpHT TOKOM CMeulehHs duepes pesuerop Rl B Hanpskeyne
Ha Koanektope oKodo 2 B. Ilpu 3Tom Ha BHXO[e SJeMeHTa YCTaHOBJEHO Hanps-
JKEHMe BHICOKOIO YPOBHfl, KOTOpOe uePe3a pesiictop R4 sapaixaer KougeHcatop C2,
tipeMa sapankm komjaemcatopa C2 s npenesax 1..60 ¢ yCTAHABNHBRIOT MOACTPO-
eunplM pesHcTopoM R4, Kar TtoabKo HanpaigeHHe Ha KoHAencarope C2 NOBHICHTCH
Mo 45 B, Ha prixome nusepropa DD1.2 ycTaHOBHTCA HanpsikeHHe HH3IKORQ ypoBe
15, Tpanaucrop VT2 sakpoercs u pene K1 ornyerur sikops.

Ecm no sukaouesns pene KI ma sxom ycrpofictBa NMOCTYIMT CHPHan 3BYKo-
VOt wACTOTH, AMMAMTY.xa KOTOporo nHe MeHee 100 MB, npn sakpuBaHen TpaHzMCTOpa
VTl Ha smxojge anementa DDI.1 ycraHaBnmupaercs HanpsieHMe HHIKOFO YPOBHA,
¥ gouiercatop C2 Owicrpo paspsmaercs wepes fuog VDI B Buixoguofi TpaHsHCTOp
saemedta DDLU, ¥ pene ocranercs BRAKYEHHEIM.

© TpaHacropa VT1 m VT2 nomsup GuTb CO CTATHYECKHM k03 duuHeRTOM Ne-
perawr roxa He Menee 50. Huoxwm VDI, VD2 Ha npamofi Tok He memee 50 MA.
Peae K!-—P2C-9, nacnopr PC4.524.202,

Ipu HanaxHBaHHE pefe Naysm CHayala OTKIKYAWT koHAercarop C2 © mnoa-
GupaiT conpoTHBieHHe pesicropa R2 TakuM, uTOGH 0NpPH OTCYTCTBHH BXOIHOrO
CHTHala HanpsxKeuyue Ha Koadextope TpaHsuctopa VT1 cocraBasio 2 B. Tlocie aro-
" 10 nomAKUaA0T koupencarop C2 m peascropoM R4 ycTaHaBauszior TpefyeMywo 3a«
ZLepKKy BpeMeHH Ha cpaGarmsadne pese K1 mocie OKOHYaHHS 3BYKOBOrO CHIHAJA,

lepexaogaresu eNOUHOR THPJASHAL

Tlepermouatenr eNOYHON TUPAAHAB,  OPHEUHNHAJNLHAS CXEMa KOTOPOFQ
n3obpaxena Ha puc. 40, TpeNHasHaYeH ANa THPJASHL HaOpswenweM 220 B, Tok not-
pe6ieHHs KOTOPHX He MpeBmaer 2 A. B 3aBHCHMOCTH OT NOJOXEHHs MOOBHXHOIO
KOHTaKkTa NepemeHHore pesucropa RO ycTpofictBo cozfze? pasnHUHHe CEPHH CBETO-
BHX HMIOYALCOB.

63



K dpyzgpy

VH]JZEI? yﬂjgﬂkﬁiﬂ‘famfﬂfﬁ

57 Jbw -
- 4 L8 b KRBT~ V5

< [& F]ﬁz [I]RJ i3 b F8 J5)

; Jx ’Jf’x’ JUKJK 56k ‘-II;(—

=

? J:; 5 Wr
ol 267

L BT

4 on ="
z
vii - yrz sy
KTISE  KTHISh

KoMMyTHpYIOIWEM 5A6MEHTOM THPJAHAB CAYIKHT TpPHHHCTOP VSI, ynpasnenne
KOTGPHIM OCYLIECTBITCA OT KNio¥a Ha Tpansucrope VT3. Cursajnl ynpasiexus Ha
K01 HOCTYNAIOT ¢ MOABEMHOTO KOHTaKTa NEPEMEHHOro peskcropa RS, NOAK/I09eH-
HOTO ONHUM BHBOZOM K MYALTHBUOpaTOPY, APYIMM — K HCTOYHHKY DHTAIOLLEro
nanpamenus. His uaMenenus GopMH BXoAHOrC cHTHana K Gade yNpaBASIOLEro
TPaH3HCTOPa RojcoefHHeR Konpencatop C4 u peaicrop R6. B kamkaoM HOOMEeHHH
TIOABMIKHOrC KOHTaZgra nepemendoro pesuctopa R5 o6pasyloTcs pasiHuHBE CcepHH
CHTHAMOB, yNparisolllne TpaHsucropom VT3. '

Hnn nozasnenus paguonoMex, o6Pa3yromiMXcs npu paCoTe TPHHHCTOPE, B LeElb
NHTaRAAA MEPERMOYaTeNns BK/IIOYEH BBHICOKONACTOTHHIA (PMIBTP, COCTOSIUMH H3 Apocces
asi L1 u koupencatopa C5. Hpoccens cosepamut 150 surtkoB nposoma [19B 0.8,
HaMOTAHHOrO Ha (eppHTOBLI CcTepmenr mapky 600HH, mnusa xoroporo 40 w sima-
Merp 8 MM. JUIs HOAKIIOYEHMS HECKONLKHX FHPJISHA COGHPAIOT ONHH BEIPSMHTEND
U QHALID Ha HECKOJbKO mepekmiovareseil. Tlgu cymMaphofi MouwlHOcTH Beex rap-
asul He Goiee 100 Br gumoaw VD3—VD6 moryr ©Hth Ha npamosi Tox 300 MA,
nanpuMep J12265, KII1055. Tpausucropnt VT1—VT3  KpeMHMeBHE MaioMomipue
nobore THua u3 cepun KT315, KT312. :

Cratiuecknii kosQuunenr nepemaum Toka HCMOABIYEMBIX TPAHAHCTOPOB ROM<
weH 6nth He menee 30. Crabunanipon VD2 na nanpsxenne crabunnsauun 8—14 B,
Koupencarop C5 nHa HomumanbHOe Hanpsizende He Menee 400 B, xomgencaTopm
C1—C4 anekTpoaHTHUECKMe MIOGOTO THIA Ha HOMMHAALMOE HANpsHIKEHHE He MeHee
15 B, uanpumep K50-6.

ITpu mpapuiLHOM MOHTaMe H HCIONLIOBAHHH HCTPABHHX 3JeMEHTOR HaNlaKdBaTh
nepexiouaTens He Tpebyercs.

JAs DnaBHOrO LHKAHYECKOro 3aMHIAaHMS WIH TOTAcaHHA  I0YHON THPIASAHAR
MOXHO cobpaTb @eperaIoyaTes]h, IHPHHUHNMANBHAA CXeMa KOTOPOro NOKasaHa ka
puc. 41. On cogepxur msmoautifi Mocr VD2—VDS, tpunmcrop VS, rawu, ympas-
NARmYA TPHHEHCTOPOM, Ha TpaHanmcrope VT1,  MyarTHBHGpaTOp Ha MHKpOCxeMe
DD1, uacrora koropore okono 100 Tu, # ysen NMTaHHA MMKDOCXEMH HAa [JHOAE
VDI, pesucrope R1, crabuamrpone VD7 n xoupencatope C3. [lnasnoe Hamenenue
1hasH OTKPHBAHUA TPHHHCTOPA OCYIIECTRAAETCH 33 CYeT HeGOALWOH Pa3sHOCTH YacTo-
TH MYyIbTHBHOpaTOpa M YACTOTH MOJYNEPHOROB BHINPAMACHHONO CETEBOr0 HAaNps-
xenud. Ecaw gacrora mMynbrHeuGparopa Gymer Hemuoro menbine 100 I'm, dasa or-
EPHEaH#A TPHHHCTOPa B KaXAOM NOJYIepPHOAE CeTeBOro HANPHMKeHHA OGyAeT yMeHn-
marthed, @ TOK Yepes THPARHAY yBeawuusathedn, Ilpm stom rupasupa Gyner naasHO
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3aHFATECA M GbLICTpO TacHyTk. LEciH wactory MyJsTHBHOpaTOpa YCTaHOBHTH He-
MHoro ‘Goasuie 100 I'i, ¢a3za OTKPHBaHMS TPHHHCTOPA OYAET YBEAHYMBATLCH H THP-
aanfa GymeT OLiCTPO 3aXKHraThed W MEJIEHHO TacHYTh. HacToTy nepersioueHHi
MYALTHBHOPATOPA YCTAHABHBAWT NOACTPOeYHHM pe3ucTopom R4, Ilas  Gonee
NJIABHOH PeryiHpoBKH YacTOTL pe3HcTop R4 MOXKHO 3aMeHHTL ABYMS Pe3HCTOPaMIL:
NOCTOAHHEIM Ha CONMpPOTHBReHHe 43 xOM H NepeMeEHHM Ha comporuBaeHue 15 KOw.
Has crabuapnoit paboThl NepexsiouaTeds Heo6XOAHMO BmOpaTh KOHAEHCATOP
C4 ¢ manmm TKE, nanpumep Oymamumil wan merannoGymarmuuil, Tpanancrop VTI
Ha HanpsikeHHe KONAEKTOp — sMuTTep He MeHee 250 B, nanpumep KT940A, KT60SE.
Mukpocxema tuna K176JIA7, K176JIE5, K564JIA7, K564JIE5. Tlpu menoab3oBanHu
TPeXaAeMEHTHO MHKPOCXEME M3 3TOM Cepud, Hanpumep K176JIA9 wan KI176JIE10Q,
caéfyeT YueCTh, uTO HOMepalus HX BHIBOLOB OTJIHYAETCHA OF TIOKasaHHoR Ha cxeme.
Tpruucrop VS1 MoxHO Henodbsopath Takxe H3 cepun K¥202, xotopuifi paccuntad
HA npAMOe MakcHMaiblioe Hanpsikenue e Menee 300 B, nanpumep KY202K. uoznw
VD1—VD6 mn3 cepuu K105 wnn tuna J1226B, awon VD6 -~ moGoro Tuna,

Pene noBopotoB

Ha HekOTOPHX MOZENAX JelKOBHX aBToMOGuiedt, Hanpumep <«Mocksiu-
2140», npumensercs SJUEKTPOHHO-MEXAHHYECKHH  NpephiBaTedb (pesie}) yKazaTened
‘noBopora Tuna PCY50E. OnO BuMoAuser (GYHKUHH KOMMYTaTopa JaMb yKasartenedl
NOBOPOTA, @ TAKXe KOHTPOAXpyeT MX ucnpasnocTk. Ecnn npu paforawiiem agura-
Tejle MPOMCXOLMT CAyuafiHoe OTKIIOYeHHe AKKYMYJNATOPHOR Gatapew, B GoproBok
cetH aBTOMOGMAS Pe3KO NOBLILIAETCA HANpAKEHHe, YTO NPHBOAHT K BHXOXY H3
cTpos Mukpocxemer K224TT2 pene noroporoB. B cBssuH ¢ T€M 4TO 9TOT THI MHKDO-
CXeMBl PaCCYHTAH Ha CNenHanbHOe NPHMeHehMe, DEMOHT peje 3auacTyl He Mpejoc-
TABJNSAETCA BOSMOMKHBEM 00 TPHYHHE OTCYTCTBHS  MMKpocxemn. OTPeMOHTHPOBATH
yCTpo#cTBO MOXKHO 4 Ges npHMeHenns ykasaHnofi mukpocXemu. I[lpu stom pene
NOBOPOTOE He YXYALIMT CBOHX TEXHHUECKHX XapaKTepucTHK. KpoMe toro, omo He
BHIXOMHT H3 CTPOA NpH NOBHILIEHHOM HanpsewHu Gopropoft ceti. Tok NoTpebaeHus
B HCXOHHOM COCTOSHHH N0 CPaBHeHHIO ¢ 3aBOQCKHM HCNOJHEHHEM YMEHBLIAeTcs ¢
20 no 1 MA. OGosnauesve KOMTAKTOB BHXOAHHIX pa3beMOB Ha CXeMe YcTpoHcTBa
cooTBeTcTRYyes ofo3HaueHHI0 Ha ero Kopmyce.
IlpunnmnuaibHas cxeMa pelle TOBOPOTOB, € MYJBTHBHOPAarOpOM Ha TPaH3HC-
Topax, MOKasaHa Ha pHe. 42,0. BMecro' MUKDOCXeMBl B 9TOM BapHawte ycrpolicisa
Henosib3osay Tpansueropu VIZ—VT4 ¢ NMOAKMOYEHHBIMA K° HHM DajHO3eMeHTa-
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mu. Tpansucropu VTI, VIS, pene KI, repkonossie pege LIL2SF1, L3L4SF2 ic-
nob3oBanu ¢ pene PCISOE,

B HCXOZHOM COCTOAHHH Ipfi BKAIOYEHHOM HALpAMKEHHH TWTAHKHS H BEKAKOYEH-
HOM NepekaIQuaTe]e ykasaredefl MoBopora (Ha cxeMe He NoxasaH) tpansucTop VT2
OTKPHIT TOKOM, HpOTeKallMM uepes pesmciopn R2, R3, crabwmtpon VD2 ® 6azo-
BYIO lielb Tpanaucropa. Tpansucropm VTI, VI3—VT5S sakpurta u pene Kl orny-
eHo,

[lpu ycranoeke nepexnwuaTens ykalareiell mNoBOpoTa B TNpaROe NOAOXKeHHE
CORJNHACTCA LEflb MeXAY BHXOAHWMH koHntakTaMH [1 m I1D A depes peaucrop RS,
grog VD1, KoHTakTH mepekJrodareid, obMoTks peje L2, L4, mepenHiold H SaAuioo
JaMIR yKasaTejaeli noBopotra pa3apmikaercs kouaeHcatop Cl. Tpamsuctop VT2 sa-
KPHBaeTcH, Y70 YCrauasjHBaeT MYJAbTHBMOparop Ha TpaussucTopax VI3 # VT4 B
paGouHii PelKHM, TIPH KOTOpPOM OH HaudHaer nepekaiodatbca. Bo BpeMs OTKpuBa-
HHA TpaHancropa VT4 orkpuBaerca  tpaHsHcTop VIS u cpaGarthipaer pene Kl.
Hocne saMelkaig xoHrakTop Kl1.1 depea KOHTAKTHl Nepekaouatens H oOMoTkm L2,
L4 pocrymaer nanpsaKeHHe HA FNePe[HION H 3ajHIOK JaMNul yKalarejgefi MOBOPOTA.
[pu srom sambikaorcs KontakTh SF1 ¥ SF2 reprkoHosmX peje, oTKpHIBaeTcs Tpam-
avctop VTl » uanpsxenue Goprosoft cern mnocrynaer Ha Kourtakr KT, xoropwil
coenHHeH € KOHTPOJLHOR naMnoll ykasareneft noBopora, pACIONOMEHHOR HA IPH-
Gopuofi mNawens aBroMofHns. Yrobm Tpansuctop VT2 He OTKpHBaics BO BpeMs
paborel MysabTuBHGpatopa, BpeMs 3apsakd koHpencaropa Cl wepes pesuctopu R2
H R3 no nanpsoxenns crabunuzansu crabaianrpona VD2 subpano 6Goablle Bpemeny
nosyfepHoaa NepekNioueHHa MyabTHRHOpaTOpa.

Huon VDI npemarcreyer TOKy aapsaikk kougencatopa Cl ugepea peadcrop R3
NpH SAMKHYTHX RoHrakrax peae. Huoaw VD3—VD5 HcnonbsoBaHm Ans yCTEHOBKH
HyxHOlo pexuMa paborTH TPaH3HCTOPOBR MYJLTHBHOpaTopa.

HopaGotsy pelle MOBOPOTOB TaKXKe MOXHO  BHUIONHHTb € HCNOAL3OBAHHEM
MHKPOCXEME NIEPOKOro npHmeHenwms, nanpumep K176JIA7 wan K564J1A7 no cxeme,
NoKasanHofi Ha puc. 42,6, B atoM cayyae MmyasTuBsGparop mHa aaementax DDL.2
r



1 DD1,3 paGoraer nmpH HaNpAKCHHH BLICOKOTO YPOBHA Ha Buxofe saeMedta DDI.1,
KOTOPHE YCTAHABJMBAETCA, eC/M HanpaumeHwe wa xoupaencatope Cl He mpesbinaer
4,5 B. BunoaseHde My/bTHBHOpPATOpPa H2 MHKPOCXeMe NO3BOJSIET 3HAYMTENLHO Y-
pocTHTh JopaboTKy W HCIONL30BATH MeHbllce Konwuecrso adteMenTos. Ilpu npnme-
HeHHH MukpockeMH KS564JIA7 craGunmsarop HanpsjKeHHA NHTAHMA HA DE3NCTOpE
Rl u crabunurpoe VD1 MOXHO He NpHMEHsTH, NOCKOABKY [0 TEXHHYECKHM YCAO-
BusfiM JIONYCKAeTCH HNWTaTh MHMKpOCXeMy Haups:enneM or 3 o 15 B, Jlas nopa-
GoTKH {fele MOBOPOTOB MOMHC HCTNONL30BATL M TPEX3NEMEHTHYI) MUKpOCXeMy 3Toft
cepun ¢ qorukodi 3M—HE (c unpexcom JIA9). Ilpu s7oM cnepyer yuects, yro Hy-
MepauHs BLIBOAOB TPEXSNEMEHTHOH  MHKPOCXeMEl He COOTBETCTBYeT YeThipexsie-
MeHTHOR. !

Jonoanurensiie 37eMeHTH, HeoOxOlMMBle OJ8  TePeACHKH pefle NOBOPOTCB,
pacnonaraloT Ha OTRGMLHOA NeMATHOH MNIATe, KOTOPYH PachoNaraioT Ha MecTe MHK-
pocxemer K224T'T2 u coepHHeHHOro © Hell KOHAGHCATOPAE.

Ipu nanaxusausm ycrpofictea noaGupaior peanctop R2, utofnl BPeMma 3apas-
kH koupencaropa Cl Guao Gosbllle monymepnolla mepexaiueHHss MyabruBubparopa, *
YTe KOHTpONHpYeTcsa w|erKOfi ero paGoreil. B pede NoOBOPOTOB € HCNOJNBEZ0BAHHEM
MHEpOcXeMul Konfencarop Cl Moxer 6uTh Ha eMkocts 5—I10 mx®, HO npu arom
caepyet BHbpark peawcTop R2 conporuenenneM 300—750 xOwm.

YcTpoitcTBO yNpaBAeHHA MHOMOaMNOBLIM CBETHILHUKOM

B Crapux XWIHX 3AaHUAX JJf KOMMYTAUHH JIAMI CBETUJABHUKA OBLLEro
ocBellleHdA (JMIOCTPH) YCTAHOBJNEH O[IHOCEKUHOHHHHN BEIKAOuarens. A Henoabao-
BaHMs [IBYX WJIH TPEXCCKUIHOHHOID BHK/IIOYATENsl HCOGXOAMMO 3&MEHHTH CKDRITYIO
MPOBOAKY, YTO CBA3aHO ¢ GONLIIMMY TDPYAO3ATParaMH M BHINOJIHeHHEM CTPOMT&b-
HuX pator. Brumpouenwne Ges Hajo0HOCTH BCeX JaMN JIOCTPH NPHBOAHT K NRIIHeMY
Nepepacxoiy SJAeKTPHYeCKOH IHEPrHH.

¥YnpapaaTe MHOTOI@MIIOBOR JIOCTPOH € TPEXCTYNeHUaTHM BKIIOUeHHeM ee JAaMn
¢ NOMOLLUHI0 OAHONO BHKJNOMATENS MO3BONAET BHJIEKTPOKHOE YCTPOHCTEO, NpPHHIHNH-
anbHas cXeMa KoToporo H300paxena na pHe. 43. OHO COAGPMHT JHOAHHE . MOCT
VD4—VD7, tpuuucrope VS1, V82 H y3en ynpasieHus TPHHHCTODAMH Ha TpaH-
sucropax VTI, VT2 u kounencaropax C1—C3.

Ilpu Bxaovennu BbikT¥ouatenst SA1 saropaetcsa namna HL3. [Nocrynusuiee BH-
NpAMJIeHHOE HanpaMeRue ceTH vepes amof VDI, pesucropm R3, R9 u Gasosne
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nepexoAn Tpansuctopos VT1, VT2 sapsxaer kongencarop C3. Bo mpeMa 3apmaxu
3TOr0 KOHAEHCATOpa TPaH3HCTOPH OTKPRIBAKTCH, HO TdK KdK KOHAEHCaTOop C2 B 3710
BpeMa elie He YCNEBaer 3apAfHTLCR, KOMIEKTOPHHA TOK 4Yepes TPAH3HCTODH He
nfoTeKaeT M TPHHHCTOPH OCTAIOTCA BHKMOYeHb. Yepes HeCKOMBKO CeRyH: nocie
BKJIIOUEHHS 3apsixaercs Kowdencarop C2 jo manpsikenns nphmepno 10 B, xoro-
poe nocrynmaer ¢ pgeqntess REBR7. B TakoM cocTosHuM ycrpoHCTBO MOXMET HaXo-
IHTbCE TIPOJLOMIKHTENLHOS BpeMs, :

Jna onHoBpeMennoro Brouenus JamMn HL1—HL3  HeoGXollHMO BBIKIIOYHTH
npaMepo Ha 0,3 ¢, a sarem BrmwoudTh BEKARMarenrn SAl.  Ilocae BuiKkmIOUeHHMA
BHIKMoYaTens paspaxaiores koHpencatopw C1—C3. Ecnw xomnencatop C2 He ye-
nea pa3pAaHThCA NOMHOCTBIO, TO NpPH BKJIOYCHHH BHKJOYaTeNd NPOMCXOAHT MoA-
3apAjka KoHjtexcaropa C3, npH KoTopoM oTkpmBaoTed Tpamsueropm VI1 um VT2
Koupencarop C2 paspaxaercs uepe3 pesvctopw RS, R8, oTKpHBlMecs TPaH3HCTOPH
H LleNMH YNpaBfieHus TPHHHCTOPOB, KOTOPHe !PE 3TOM OTKPHBAalOTcA. YAepxKuBaHHE
TPHHHCTOPOB OTKPHITHIMH B IIPOMEXYTKaX MEX/y NOJyRNepHONZMH CEeTeBOro Hanps-
XeHHSt OcyulecTBasierca xonpmencatopom Cl, koropuifi cisuraer $asy ToKka B ycr--
pOﬁC‘I‘BE 10 OTHOILIEHHY) K TOKY CETH.

Ecan neoBxopumo Bxnwudrs Jamnw HL1 @ HL3, npumepno va 0,5 ¢ BHEIO-
UAIOT, 4 33TEM BKJNUAIT BHKMOuaten, SAl. B essan ¢ HamuumeM puonos VD2,
VD3 e koanextopHo# uenu TpaHducropa VT2 n mannkv HanpsikeHHeM Ha KOHJeH-
carope C2 tpunucrop VS2 He otkpoerca u Gyayr ropers jsamnu HLJA, HL3. Cre-
IyeT HMerb B BHAY, YTO TPHHHCTOpPH OyayT paboTaTth Tak, Kak H3NOXEHO B ONH-
CaHNH TOMBKO B TOM (Jyuae, eclH oud GyAyT HMETb OJXHHAKOBLIE TOKH YNPaBJeHHA.

Ias yerpoiictBa Hcnode3yior mHoa VD1 ma ofpaTHoe MaKCHMadbHOE Halprike-
HHe He Memee 300 B, awomm VD2, VD3 ua npamoit 7ok He Menee 50 MA, VD4—
VD7 na npamoii 70k He Menee 3 A u ofpaTRoe MaKCHMAaJLHOE HanpAXeHHe He Me-
nee 400 B. Tpumucropu Ha cepun K¥202 Ha npsMOoe MaKCHMaubHoe HaN[siKeHHe
He mence 300 B. Tpanancropm KpemuHeBHe Maiomolilnee moforo Tenma ¢ koagu-
uvenrtom nepesaun roxa 50 .. 100. Kommencaropw Cl u C3 Ha wMakcHMaabHoe pa-
Gouee Hanpsxenue He mcuee 400 B. ]

KOHCTPYKTHBHO aBTOMAT Pacnonaraior B ROTOJOUHOM Koanake mocrpet. [loa-
KAKueHHe ofHOf M3 naMn ocrapasior Ge3 H3MEHEHHsl, 1Be APyrHe Jaminu (WIH rpyn-
OB J1aMI) NORKNIOYAKT COOTBETCTBEHHO CXEME,

[Mpu manaubaHHH YCTPOHCTB2 CAefyeT NOMHHThL, YTO EI'0 HIEMEHTH HaXONAT-
¢ moj HampsmeHueM ceti. Kak npasuno, ycrpoficteo pafGoraeT w 0e3 HanaxHpa-
HHA, HO TPH HCNOAL3OBAHUH 3IEMEHTOB, NAPAaMeTPhl KOTOPHX HE COOTBETCIBYIOT
TeXHHYECKAM AAHHEIM HAM AONYLIEHA OWHOKA B MOHTaxke, YCTpOHCTBO MOMKET He
(yEKUHORKpOBaTL. BpeMA 3afepXKH Ha BR/KUCHHe JIAMI 3ADHCHT OT EMKOCTH KOH-
aedcaropa Cl, Tak Kaxk ero paspsiika Nocde BHKIIOUCHHS BHKAK4Yatens SAl npo-
ncxomMT 4epes auoa VD1 m pesuctopu RG, R7. KpoMe Toro OT ¢MKOCTH 3TOr0 KOH-
JledcaTopa 3aBHCHT TOK, YACDIKHBAIOWKA TPHHHCTODH OYKPHTHIMH MEMAY NOIyne-
puoAamu cereBoro HanpsweHnus. Ilopor Hanpsxenna, o6pasOBaHHHEA JHOA2ZMH
VD2, VD3, MONHO YBEIHYHTE RYTEM NOCAENOBATENBLHOrO BKJYEHHS AHOROB HAH

3ameHoll MX Ha HH3KOBOAbTHHH cTaGHIMTPOH, NOACOSAHHEHHHE B CTabHIH3UDYIO-
eM HanpabBieHUH.



¥crpoiicTBO ynpasaeHus JaMnoi OcBellEHus

Jlna ynpaefieHHsi OCBEIU€HHEM BaHHOH H TYANETHOR KOMHAT MOXHO cofi-
patk YCTPOACTRa, TOSBOJIAIOLHE YINDPaBJAATH OCBELIEHHEM C NOMOHIBI0 KHOIOK, VCTa-
HOBJICHHHX B JIBEPHLIX - pAMax cO CTOPOHbB HABECOB,

HcnonraoBadue Ans 3TOR HENY KHOIOK, KOTOPEIE NPH NMepBOM HAKATHA 33MH-
Kal0T, a4 TNpH NOBTOPHOM — pAa3MBIKAIOT 1eNb, MPHBOANT K HEYMOOCTBY: CBET 3aXH-
raerca TOMBKO NOGAe BXOAa B KOMHATY ¥ 34aKDHBAHHA [BEpH. Kpome TOFO Takhe
KHONKH H3-32 CPaBHMTEJIBHO CJOKHOIO MEXaHHYECKOrs Y3la NepeKTiOYeHHs HMeloT
HeBLICCKYK) HageMHOCT: H AOJArOBEYHOCTH paGom,

IpuHuunuanpias cxemMa YCTpoHcTBa yNpaBleHHs  JaMrofi OcBelleHHS ¢ mHo-
Moulbl0 Nepexmoyaicllieli KHONKH TNokaszaHa Ha puc. 44. OHO cofepsHT RHOARHE
Mocr VDI—VD4, konpencatoput ‘Cl, C2, knonky SBl, TpaMancrop VT! u Tpummuc-
Top VSL

KoHTaKkTH KHONKH Ha CX€Me MOKa3aHu IpH HeHaKaToff KHOMKe B IIONONEeHHH
orkpuToit ABepu. PaceMorpum paloty  yerpoficTBa © HCXOZHOTO COCTOSHHS, TpH
KoTopoM KHonka SBl Maxara sakpuToli ABephlo, Konjencatop Cl zapamen o
aMIUIHTYAHOrO 3HAa4YEHUs CeTeBOTO HaNpsmeHud, KohfeHcarop C2 paspsmxeH, Tpas-
aucrop VT1 u tpuancrop VS| sakprrs u jamna HL1 norawena. [pa orkpeieanas
LBepH KOHTZKTH KHOIKM HepekioyaloTcst H HafpsiieHne ¢ KonpeHcatopa Cl uepes
pesucrop R1 sapawaer koupencarop C2, Uepes pesucrop R2, Gasosyio uenn Tpan-
auctopa VTl w mens yopasaslomero 37eKTpona TPHHEcTopa VS1 mporekaer 1ok,
TPAH3HCTOp H TPHHHCTOD OTKpPHIBAIOTCA H Jamha ekmodaercd. Ecau nseph ocraner-
cf orkpuroll Gonee 7 ¢, Komaencarops Cl, C2 paspamaTcst M TPHHHCTOP 33KpoeT-
cd. Tlpy 3aKpuBaHHH ABepH Mo MCTeueHHA 3TOro spfeMeHH KohjeHcatop Cl Kourak-
T&MH KHOMKH HEpeKAoyiercd K IVIIOCOBOMY BHBORY JHORHOIO MOCT2 K NPOH3BORHT
caBHr a3kl TOKAa YCTpOHCTBa TO OTHOWCHHIO K (hale TOKAa ceTH. TPHHHCTOp OpH
ITOM He 3aKpHBaeTcd, H JaMna oCTaETCH BKJIIOUEHHOR, HCXORH H3 B5TOroQ, IIpH
BXOle B KOMHaTy OTKPHTYIO /iBeDh HYMKHO JePXaTe MeHee 7 ¢, a TNpH BHXOAE —
Gonee 7 c. BKMQueHHe NAMNH Ha JUIHTEABHOE BpeMs NpPH OTKpHToH amepH, w10
HHOrAa TPeGyercs npu yGopke lLOMeLleHHst, NPOH3BOAAT BHKJAYareteM SAlL, ¥

Hns ycrpoiictea neofxoanMo Hchoab3osath Kollgencatops Cl m C2 Ha Mag-
cuManbHoe pabGouee HaNpsiKeHHe He MeHee 400 B, TpHHHCTOD MOXeT €wITE H3 CepHH
K¥201, K¥202 na maxcHmajbHoe NpsMoe HanpsxeiMe He McHee 300 B. Ilpumene-
HRe NHOJOB Ha mpaMoH ToK Mehee 3 A, vampumep J226, wme nOmyckaerca pame
NpH HCMOMLIOBAHAH JaMil Maioi MOUIKOCTH, MOCKOMLKY -B NepBhifi MOMEHT 3apafiku
KoHmexcatopa Cl dYepez AHOAW MoOCTa NpOTeKaeT -GOMHINOH HMAYALC TOKd, H TAKHE
OHOAH MOTYT BHHTH H3 cTpos. TpaHsHCTOp Ha KONIEKTOPHOE HANpAMeHHE He MeHee
250 B, manpumep KTS40A, KT605E.
KHONKY MOXHO 3aMEHHTH CaMOAeJb- -
HEIMH MarHnTOynpaBafAeMHMHA KOHTAK- §
TAMH, MO3BOJIAIOUYMH NPONYCKATE TOK E;,“

- VII-Y%
K202

a0 1 A npu Hanpamenns 220 B,
¥ nocToRHHBIM  MarHuToM. Jlam  mx
HArOTOBJEHHA  HCAOAB3YIOT KOHTAKTLI
COOTBETCTBYIOLLETO peje M HM30JAuN-
OHHYI0 1pO3paunyie TpyOKy, B KOTO-
poft HX S3aKpennmT ¢ [OMOMIBID
SMOKCHJHOro KoMnayuaa. Ha xowmrax-




TH [PHENAHRAIOT CTANbHHE TJAACTHHKH JAf 3aMHKaHHA MATHHTHOrO IIOJH Marrura.

Ilps HaaaXHBaHAH HeoDXOAMMO COGMIONATH MEPH MPEfIOCTOPORHOCTH OT HOpE-
MEHHN SMEKTPHUECKHM TOKOM, TAK KaK 3JeMEeHTH YCTPOHCTBA HAXOAATCH IIOA CeTe-
BEIM HalpsXeHHEeM.

OxpaHHble CHCHAMH3ATOPHI

Jis mojaud CHrHaTOB TPeBOrH IIPH HApYLIEHHW YCAOBHA OXDAHW CIyaKar
CHrHasn3atopel, CHIHaJMEl TPEBOTH MOFYT ObiTb CBETOBhE, 3BYKOBHe, PafHOCHTHAH
Wiy ux KomOumausda. B 3aBHCHMOCTH OT BHAa oxpanseMoro of6beKTa AR Mojayd
CHFHANAa HCTOAB3YIOT PAIIHYHLIE HAPYINEHWA YCROBHA OXPaHH, HalNpuMep: AJd 3a-
KPHTOTO NOMEILEHHS — OTKPHBAHHe MBEPHOTC 3AMKA; MJIfi TPAHCHOPTHHX CpPefcTd —
H3MeHCHNT HAKJOHZ l(ySOBa; AAA OTAENBLHRX OpPEIMETOB — H3MCHEHHE TMOJA0KEeHHA
B NpOCTpaHCTBE,

[puHnpnpanbHas CXeMa CHTHaNH3atopa, NPEAHa3HATEHHOrO ANA OXPaHW 3aKPhl-
THX noMelleHufi (kBaprup, rapamel, ckwnagos # 7. 1.), u3ofpameHa HMa puc. 45,
[Ipn oTKpHBaHHE 3aMKA OXpalfeMoro MHOMeilleHHA YCTPOACTBO B Tedelide | MuH
TofiaeT 3BYKOBOM CHTHAN TPEBOrH, ecid NPEABapHTeIbHO  CHIHaausaTop He Obin
BHKJIOUCH CIEHHANLHEIM MATHETHH M KAIOUOM. CHrHAN TPeBOrH NEePHOAHYCCKH H3Me-
HAETCA N0 UacToTe M NOA0GEH 3:YKOBOMY CHFHANY CHPEHE. YCTDOHCTBO NHTaercs
OT HCYOUHHKA [OCTORHHOIO TOKa HampsukeHHcM 9 B B B HCXOAHOM COCTORHHH
notpetager Tox He Gosee 0,3 MA.

YerpofieTBo conepxuT OATWNK CpaGaTHIRAHAA, KOTOPHM caymuT repxox SF1,
yaen ympaBJeHns Ha TpawsucTope VTI, remeffaTop 4acTOTHOfi MOAyJAsLMH Ha 3ie-
mentax DD1.1, DD1.2, renepatop ToHa ma anemedtax DD1.2, DD13 u rpaH3sncTo-
pe VT2, ycwiutear MomeocTH Ha Tpamsucropax VT3, VT4 wu ysen BKOMEHRs CHE-
HanHsaropa Ha Aucrannuonsom nepexiiouatene KI » repkomax SF2—SF4.

CPH‘H&.HPBHTOQ BKJAKYAIT ngpexnmesﬂem Cc IOMOHLBIO MarHuTA KOHTAaKToB
reprona SF2.-Ilpu sToM 3aMukaercs uelh Npamoli ofmorxku (I} amcramunonnoro
nepexkmoyaresa K1 u ero xonraktet K11 yerasapnusaloted B NOxa3anHoe HA cxeme
npfoeHHe, H HalpsaxeHHe HCTOYHWKA THTANUHA NOCTYNAaeT Ha SJeMEHTH ycTpolict-
pa, Ecan KouTakthl repkosa SF1 saMkuMyte, sapaika kongencatropa Cl wepes
peanctopsl R1 # R2 me nponcxoamy. Tpamsucrop VT1 oTkpwT, Ha BuBoam I, 8
MukpocXeMs DD1 mocrymaer HanpsmeHHe HM3KOTO YPOPHS, Ha BBIXOJle 3J€MEHTA
DD1.1 Gyler HanpaMenHe BHICOKOrO YPOBHA, H KonAeHcatop C4 sapagwrca. Ha
BHXome saeMenta DD1.4 wanpAxcHEe HM3KOro YJPOBHH, M TpaHsucTopsl VT3, VT4
SakpuTH. B TakoM COCTOfHEH YCTPONRCTBO MOKET HAXOHAMTBCA NPOAOHIKHTEALHOE
BpeMd,
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Ilpn pasmHkauwm KOHTARTOB repkona SF1, xoTopoe NPORCXOANT B HOJNCIKEHRH
BHABHHYTOrO 38COBA 3aMKa, HayHHaeT 3apsamatoea KongeHcatop Cl. Ilpamepro we-’
pes | MHH HanpsijKeHHe H& STOM KOHAEHCA&TODe NOBHINZETCH MO HAaNpAMKeHHA HC-
TOYHHKZ NHTE&HHA, M YCTPOSCTBO YCTaHaBJHBEETCH B PexXMM oxpanst [IpH nomeiTke
OTKPHBaNHA 3aMKa {¢3 NPelBAPHTENBHONO  BHKJIIOUCHHR CHTHANHIATOPA 3aMBIKA-
0Tesl KOHTAKTH repkoHa SF1. B s1oT MomenT wa orpHuartensHoll o6Kn1ajfike KOHLEH-
catopa Cl o6pasyeTcA OTPHUATENLHBLI HMNYJILC H2NPAMKEHHA 0O OTHOLIEHHIO O6-
ulero NPOBOAa YCTPOACTBR, KOTOPHH uepes amos VDI sapamaer Koeaencarop C2.
Tparsncrop VT1 3akpeiBaercsi, W TeHepaTop YACTOTHOH MOAYASIHH, a TaKXKe Tefe-
paTop TOHa ycTanapmupapTcs B pabounit pexcuM. Yacrora reHepatopa €acTOTHOM
MOAYJHUHE BprGpana okono 05 T H onpesedsercs eMKOCTHIO KoHfencatopa C3 M
conpotHBAcEReM pesrcTopa R6. CkBaiXHocTh BMIY/IBCOB 3TOrO TEHEPATODA COOTBET-
CrByeT NPHMEpHO TPeM H ycTanaBiuBaerca JwojaoM VD2 u pesncropom R6. Ot
HanpAKeHHst BHCOKOrO YpOBHS, TMOCTYNAKMEro c BHxofa siemenra DDIL.1, gepea
pestcrop R7 u nuwon VD3 3apamaercs xonzencarop C4. Ilpu HanpsukeHHHd HH3KOrO
YPOBHA Ha BHXOAE 3TOFC SAeMeHTa KOHpeHcarop C4 paspsKaercs uepes peaHeTop
R8 u 6aszoByw menn tpausHcropa VT2. [IponopuyuoHaibHO HAUPSKEHHIO HA KOH-
dencarope C4 oTKpuiBaeTcs TpawszHcTop VT2, HaMeHAs CONPOTHENEHHE OTPHIATENb-
HOA ofpar#olfl ceA3m sneMenra DD1.3 remeparopa toHa. Ilpu NOBHUEHRM Hanps-
MeHss Ha xongencarope C4 conporuBaelye Tpamsncropa VT2 yMernmaercs m uac-
T0T2 IeHeparopa TOHR MOBHIIAETCS, NPH NOHHMKEHHH HANPsKeHIs — 4aCTOTA reHe-
paropa toma nonmikaeicd. C muxoia snementa DD1.4 wa Gasy rpamaucropa VT3
NoCTyNaer 4YacTOTHO-MOAYAHPOBAHHEH CHIHaN 3BYKOBOH wuacToTh. TpamsHcTOpaMm
VT3 1 VT4 OH yCHIRBaeTCs NO MOIHOCTH H BOCIPOHIBOMHTCS T'POMKOTFOBODHTENEM
BAl. '

CurnanusaTop NMoAaeT 3BYKOBOA CHTHaN 20 TeX NOp, NOKa KoHAeHcatop C2 He
paspsAanTcH uepe3 Peshcrop R3 Ao nanpsixkenus orTceuxkH tpaHaucTopa VTL. Tlocie
storo tpauzncrop VT1 oTkpHBaercs H reHEpATOp YCTAHABJAHBAETCH B HCXOOHOE
COCTOANHE.

Jas sHKMIOYCHHR cHTHanu3aTOpPa HeOGXOAMMO 3aMKHYTh uens ofpartHofi o6-
motkn I1 muerammyontoro nepekmouarens Kl. 310 ocymecTsisior ¢ noMollbio Mar-
HHTHOro KJioua, [(pHOMHXXeHHe KOTOPOro K MeCTy DAacIOJOMEeHHs repkoHon SF2—
SF4 npueostAT K 3aMuKanHio TepkoHoB SF3, SF4 B ue BH3WBaeT NepekaloueHHs
SF2. Ilpu sroM nporexatobhit wepes 06paTHYI) OOMOTKY TOK NEPEKMIOYAET AKODE
8 MOMOMeHHe, OPH KOTOPOM YcTpolieTBO BHEKMOuaercss ¥ KOHpencarop C2 paspstxa-
eTcq yepes peancrop R4.

Hans yeTpoidicTsa OPHIOAHE TpanaucTope, VT! —mn3 ceprn KII1302; VT2 —ms
cepur KT315, KT312, KT306; VT3 — wus cepnun KT603, KT608; VT4 — 3 cepnu
KT817, KT805. Muxpocxema tuna KI176JIA7 uan KS64JIA7. Iuoaw VDI u VD3
KfeMHHeBLE MaJOMOIHbe JIOOOro THNa Ha NpAMOA TOXK He meHee 50 MA, VD2 us
‘cepun 189, JNlwoa 9T momHO BaMeHHT, KpemuuemM, Hanpumep KJI521B, no npH
9TOM HeOGXOAHMO ero 3alUyHTHPOBATE PE3HCTOPOM ColpoTHBAcHHEM 1,2—1.5 MOm.
JucramHonunfi nepexmoyatess tuna PIIC20, macnopr PC4.521.752 wnm PTIC24,
nacnopr PC4.521.915. Moxmo NpHMEHHTP AHCTAHUWOHHH Tepekadate]s H Apy-
TOrC THNA, HanpsxeHue cpabarmpanHa Koroporo 7—8& B, I'Pomxoroagpurens BAl
mobore THRa MoiHocrbio 3 Br, reprosmm SFl tuma  K3M-1, SF2—SF4—-K3aM-2.
Konzencaropw tana K52-1, Kb3-1,

I'epkor SF1 pacnosnaramr Ha JiHe CKBaXXHHHI [ABePHOH paMBl JJs 3aC0Ba 3aM-
Ka. PARZOM C© repKOHOM 3aKpemniflor HeGOMbIUOH NOCTOSIHHEIA MATHHT TakuM olpa-
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30M, UT06K NPH YAaAeHHOM 34COBe 3aMKA KOHTAKTH PepKOHA GwutH 33MKHYTH OT
AeficTBHs  MarAuTHOro noust, [Ipu 3aKPEITOM  3aMke  MAarHHTHO® noONe AOMIKHO-
LIYHTHPOBATECA Maccofi 3acoP2 W KOHTAKTH FepKOHa DAasoMkEyTH. [epkonm SF2—
SF4 pacrionaralor B CKPHTOM MecTe ¢ HApy»HOH CTOPOHEH OXPaHAEMOIO INoMelte-
nust. Paccrosmme memay wumu 10..12 mwm, npwuem  repkon SE2 pacronaraiT
CPEIHHM,

MarnutHal  KA0Y CONEPHHT JBa HeGOoMbLIMX NOCTOAHHLIX MATHHTZ M MeTaln-
JHYECKUH CTepIeHb, PACHONOMKEHHBI NOCEpeIHHe, Pa3Mephl KOTOPOrO COOTBETCTRY-
10T {fa3MepaM MarHuTd. 3aKpennfiorT MarHHTH W CTCPIKEHGL B IIaCTMACCOBOM KOpRy-
Ce ¢ AOMOIUBIO STIOKCHAHOrO KoMmiayuna, PasMepsl MexAay MarHHTAMH H CTeDHeM
RO/DKBEL COOTBETCTBOBATL pasmepam ycranoskd repkonon. Cleiyer uMers B BuAY,
YTO KOHTaKTH TepPKOHA 3aMBIKAIOTCH TOMBKO OT IPOAGULHOTO MarHurHoro nmoas. Ilpu
NMOAHECEHHH MATHHTHOFO KAKOYa K Mecty pPacloNOMeHHA TrepRoHOB repkon SF2 ne
Tiepeknioyaerci OT JEHCTBHA MArHHTHHIX TNoNeH GOKOBRIX MarHHTOB, T4K KAK CTa/jb-
HOlt cTepeHb OKA3BIBAET UIVHTHDYOIlee AEHCTBHE HA MATHHTHOE mode.

Ilaiixy sneMentoB YeTpofcTBa CNEAYeT BLUIONHATL TARABHHKOM Ha HanpAxe-
HHe He Oojee 12 B. TIpu HecoOmi0leHHH 3TOro TPeGOBAHHA MONET BHHTH H3 CTpos
NONEBOR TPAH3HCTOP M MHKPocxeMa. YaCTo BCTpevalouiasiCA HEHCIPaBHOCTL MHKPO-
cxeMu MOII-cTpyktypH, BH3Bannass HapylieHHeM TeXHHYECKHX TpeGoBauuit MOHTa-
#a — yMenblIeHHe CORPOTHB/EHHA MEXIy BHIBOZAMH BXOZOB B ee aieMentax. Ec-
JH neMedt paboTaeT K4K HMHBEPTOD, TaKasi  HEHCIPABHOCTh He BHALIBAGT OTKA3
dyHKnHOHMpOBAHHA Ycrpolicrea., B ciayuae HCNOAB3OBauHA ABYX BXOJOB ANA BH-
NOJHEHHA PasiHuHHX QYHKIHE YCTPOHCTBO MOMKET OKA3aTHCA HCPaBOTOCHOCOOHHM.
Hanpumep, yMenblenie cORpoTHBIeHHs Mexely Bxojamu snemedra DDI1.3 pawe no
HECKONBKHX HECATKOB KWIOOM [IPHBOAHT X HepaBoTOCNOCGOMOCTH reHePaTopa TOHA,
TAK KaK NOJOKHTEILHBH CHrHaJ oOpaTHOH cBA3H, NOCTYNAIIHE € KOHAGHCATOpA
C5, np sroM OKa3uBaercsl 3SUYHTHDOBAHHHIM depes peaHcrop RS H  mcrounmK
nutanka, Jan $yHkusoMEpOBalHs reHepatopa IPH Takof HEHCHpaBHOCTH HeobXo-
AHMO BXogul ajeMenta DD1.3 coegunuth Mexay cof0l #H NOEKIIOUHTBL HX K aHOAY
MAJOMOIIHOT0 KpeMHEenoro nHopa, HanpuMmep KJII521B, karon kotoporo npHcoegH-
HAKT K CTOKY TpaHsucropa VTIL.

[lpn TNpaBrABHOM MOHTAXe H HCHONL30OBAHHH HCNPABHMIX 3JdeMEHTOB CHTHAMR-
satop HajaexHo paboraer Ges HaNaXHBAHHS,

Jas oxpaHn OTKPHTEX OGLEKTOB HIH HeCONLLEHX 3eMENBHBIX YYACTKOB MOMKHO
H3TOTOBHTL CHIHAAM3ATOP, APHHUHNHAMbHAR CXeMa KoToporo usobpaikeHa Ha pHC.
46,a. Tpu aaMuKawHH KOHTAakTOB SAl patunxa cpabaThIBAHHS YCTPOHCTBO B TEYEHHE
30 ¢ nomder 3BYKOBOH CHTHaJ, MOAYJHDOBaHHHI 0O wacTOTe, KOTOPHH nNopoGeH
CHrHaJdy CHpeHH. YerpofictBo MHraercs OT §aTapen aKKyMyAsTODOB HaTpSMEHHEM
9 B u morpe6asieT B HCXOOHOM COCTOSHMMH TOK oKone 1 mA.

Yerpolicreo copiepuT AATYHK cpabarhiBaHus (TePKOH WIH MeXdaHHYECKHE KOH-
Takte SAl M pRAgoM pacnonoxensuit pesucrop R1), ysea ynpasnenus ma Tpau-
sucropax VT1, VT2 u mukpocxeme DDI1, remepatop uacToTHOf MOJYARNMHH Ha sie-
menrax DD2.1 u DD22, reweparop tona Ha saementax DD23 n DD24, ycunu-
felb MOIIHOCTH 3BYKOROTO cHraaza ua TpaHsHcropax VT4, VT5 'u Garapeio akky-
mynaropos GBI.

B ucxonHoM cocrosmuH KouTakth SAl naTunka cpaGaTeiBalMA PA30OMKHYTHI,
tpamauctopet VTl u VT2 otkpurel, Ha BHxofe 3deMenta DDIL.3 ycramosaeno Ha-
npaxenne Becokoro yposus. Kouaewcarop Cl sapsikeH, redepatop 4acTOTHOI MO-
AVASIHY ® TEHepaTop TOHa HaXopsTes B HepaboueM cOCTOsHHH, H HA BHIXOAe sde-
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meuTa DD2.4 Gyner Hampraenme Wuskoro yposus. Tpamsmcropm VT4, VT5 3aKpH-
TH, B 3BYKOBOH CUTHAJ He BOCTIPOHSBOAMTCH,

Jatuuk cpabaTuiBanus CcoefiEed C YaIOM YIpaBieHas ycrpoficrsa salmmlennofi
NBuKell CBA3Y, 3aMBKaHhe WiH OGPHB TPOBONOB KOTOPOH NPHBOAMT K CpaGaTHBa-
HHIO CHPHRNH3ATOPAa TAK e, K4K M OT 3aMHKaHMA KOHTAKTOB HATYHKA.

IIps saMbKakiH KOHTAaKTOB NATYHKA WA TPOBOLOB JMHHH CBRSH TpPaH3ACTOP
VTl ocraerca B OTKPHTOM COCTOSEHHE, Ha BXOA (BHBOL 5) smementa DD1.2 nocry-
Naer HanpsieHue HHIKOrO yposHs. OneMenrwt DD12 w DDL3 nepexmouapres B
Ha orpuuaTeNbHON o0kAajke KodacHcaTopa Cl e6pasyercd OTpHHATENLHEIN 3apan,
Koropuil depes nuos VD2 sapsxaer kompedcarop C2. Ilpn sroM Tpamamcrop VT2
3aKPHBARTCS M TCHEPATOPH YACTOTHOR MOAYAALUMA K FeHEpaToD TOHa YCTAHABIHBA-
torca B paGounfi pemxum. [Nocrynaemumiii ¢ Buxoga snemenra DD2.4 mpoMonymnupo-
BAHHMH 10 4acTOTe CHIHAJ 3BYKOBOS YACTOTH YCHAHBAETCA TpPaHsHcTOpaMu VT4,
VIS u socniponssoputcs rposorosopuresem BAL. Mpusnun paGoru TeHeparopa
4aCTOTHOR MOAY/AUHH K leHepaTopa TOHA HAJloXeH B ONHCARHH NpeQHIYIIero CHr-
Ha/I¥3aTopa.

B cayvae ofpniBa JIHHAM CBA3K 3akpuBaeTcs Tpakaucrop VTI, uro OPHBOJMT K
NEPEKTIOUERHI0 AIEMENTOB MREKpPocxeMbi DD u cpalarbiBaHHIO CHrHAJH3ATOPa.

[locre sukmouens nuTanus NepekmodarteieM SA2 DpoHcxoant GHCTpas pas-
paaxa xospencaropa C2, MeofxoguMag ILis HOATOTOBKH CHTHAJNHSATOpa K clefylo-
IHEMY BRIIOUEHHIO. '

Jna curHanusatopa NPHMEHAIOT TPAHSHCTOPH €O CTATHUECKHM kosbduIHeHTOM
Oepefayd ToKa He Meree 50. Huomw VDI~—-VD4, VD6 Kpempmepne Manoft wmoug-
Hoctn moGoro THua, Hanpumep KIS21B, JI220; VDS — repmaunuesuit M3 cepun
9. Kounencatopu noboro ThHRa. [POMKOTOBopYUTENp MOHIHOCTHIO 3—4 BT ¢ com-
porkeaentieM 3RyKOEOfi kKaTymkh 5—6 Om. Datapesl akKyMyJsiTOPOR Ha Hampsiie-
e 9 B o HOMHHaneHuH TOK paspaiki He MeHee 2 A, nanpuMep, cocrapieHEnf
H3 CceMH ROCJeJOBATENbHO COERHHEHHHX saeMentor PLI93. KoHTakramMu maTuska
MOMET CIYJKHTL IEPKOH, YNpaBAfeMHf IOCTOAHHHM MarHHTOM, HJIH MeXaHHYeCKHe
KOHTaKTH DPasiuqHOH (opMHL

DHas oxpasn npuycasefHOrO-YUACTKZ MOXEO MSOTOBHTD RATHHK, KOHCTPYKUHS
KOTOporo Moxa3daHa ua puc. 46,6. K Merasauveckofi ycranoBoynoft niauke [ Bui-
TamMM 2 aaKpemiie cTakan § H3 HaoRAnHOMHOrO Matepwana. K crakamy sakpernen
MeTa/THYeCKHA JHCK 4, ¥eCTKO COGOMHEHHMN C DJYKHEHHEM MeTalJHUecKHM IITH-
peM 5, HMMKHAA YaCTh KOTOPOro BHTHYTa AyrooGpasio. B Hnmueﬁgzam"n (no pucys-
Ky) crakaHa pacnosiomeHo Merasipieckoe koabHo 6. TIpu HeycTaHOBIEHHOM ZaTiHKe
WTHPE KacAeTcs KOMBRA CO CTOPOHH YCTAHOBOYHOR MnankH. OJHH BHBOL pE3HCTO-
pa 9 coesuHen ¢ nMCKOM, Apyrofi — c KOJsuOM. K BmBonam Pe3ucTopa NpHITaAHE
nposena I NaryMka M BHIBEAEHH HADYXKY Hepes OTBEpCTHE B Crakahe, KoTopoe 3a-
repMeTH3HPOBAHO SMOKCUJHEIM KOMiaynaoM. CHH3y cTAKaH TIepMeTHIHpOBAR € No-
MOLIBIO TOHKOR Pe3uHbl 7 (HanpAMep, ¢ HARYBHOTO BOSRYUINOro iUapa), KOTopas c
OfHOfl CTOPCHS®I, 3AJCKEHZ MOA KOJABLO, @ c APYroff — 3aKpensieHa 3aXRHMOM X
HITHPIO.

Tlo mepuMerpy oOXpaHseMmoro yuacTka HATACHBEIOT TOHKYI NPOBONOKY 8, KOTO-
Pyl Ha OIHOM H3 YIVIOB HaRepalor Ha AyrooOpasHbifi KOHeW INTHps narwuka. Ilpo-
BOJIOKA JIOKHE YHepPKHBATh IITHPh AAT4YHKa B LEHT[e KOJLHA H CaMONPOH3BOABHO
He pacrarusarben. TIpH [BHKCHHU HapyllHTe/Is HaTAXKeHHe MpPOBOJIOKY JHGO YBeaH-
YHBaeTCH, IHbo yYMeHbllaeTcfl, YTO NPHBOAHT K 3aMbIKAHHK LEeOH AATIHKA H cpa=~
6GaTHBAHHIO CHIHANH3aTOPE,
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TlpagHaLHC CMOHTHPOBAHHOE YCTPORCTBO
¢ TNpuMEHEHHEM HCIPABHLIX SJAEMEHTOB HA-
BexHo paforaer Oes HalaXHBaHHA. DBpeMsa
NnoJaqyH 3BYKOBOTO CHroaga MOXHO H3MeHHTh
conporussestem pesnctopa RS.

Jas oxpand aBroOMobHJEH MOKHO H3-
FOTOBHTL CHFHAJM3ATOP, KOTOPHH  TNOAaeT
NpepuBECTRIH 3BYKOBOIl CHTHaJ TpeBorn ie-

MeJJICHHO — TIPH OTKPHBAHHH  KamoTa
IBHraTeNst HAH KpHIuky Garaxouka M C
sagepxkoit 8 10..15 ¢ — npuw orkpHBa-

HHH JBEpH CajlOHa HJHM H3MEeHeHHH HaKJOHA Ky30Ba aBToMOGHAA. CHPHAN TPeBOTH NO-
nmaerca 20 ¢ ¢ gactoroi mpepeipanust 1 I'. Janee ycTpoiicTBO ycTaHaBAMBAEeTCs B HC-
XO0AHOE COCTOsSIHHE IO HCTeUeHHH 1 MuH nocxie ero BRJTIOYEHHA MpH YCAOBHH, 410 aBTO-
mobuab Haxommunest B cocrosHnu nokos. Ilpu ABMKenuu aBTOMOBUNS CHTHANH3ATOD
B HCXORHBIH pEXHM He YCTAHABJIHBACTCA H BKJIOYEHAC y3/1a [ONAYH TPEBOMKHOIC
CHTHANA BO3MOMHO TOMBKO OT KHOMNCK KamoTa ABHIATe]As HAH GaraHuka, Ilpd ma-
npsiXKeHHH nATaHHAa Hmke 9 B yerpofteTBo GIOKMPYET BKJIOUEHME 3IBYKOBOTO CHI-
Halla, HCKAKYas NOMHYW Pa3pAfky aKKyMyasTopuoi Garapen. Tok NorpeficHHA B
WAyIleM peXHMe oKono 5 MA.

[IpyHOHOHAIRHAS CXeMa CHIHAJAM3aTOPa noKasada Ha puc, 47. O comepaxnT
¥3ea ynpasjeHWs Ha TpaHsucrope V11, wmyastHBHOGpaTop Ha snementax DD,
DPD1.2, uusepropu DD1.3, DP1.4, ycunuredn MOIHOCTH Ha Tpauaucrope VT3, yaon
SaUNTH OT Ppa3paakH Oarapem axkKyMynATOpPOB Ha Tpansuciope VT2 # tpumuc-
Top VSL.

¥Ysen ynpaenenss npeo6pasyer CHIHANH KOHTAKTHHX AATYHKOB B OTPHLATENL-
Hoe HANpAIKERHe, yhpaBaswmee pabGorofi tpamsmcropa VTI, llemr garuskom (SAl,
SA2) B HcXofHOM COCTOSHHH (IOVKHH OHTh pasoMkEYTH. [locae BKmouenns yer-
poiicrea TymGrepou SA3 uepes peamctops R1, R2 sapsxaetca kompencatop Cl u
uepes pesmcropu R5, R6 — xoumencatop C5. Ilpn stom Tpamamctopu VII m VIZ2
oTkputH, VT3 u TpuHecTOop VS1 asakphTtH. [To mereuemmH 1 MEH kongencatop Cl
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3apANMTCH RO HANDAMEHME NHTAHHSA, T0OCHEe uYero YCTPOACTBO NepexoiuT B HCXOA-
HOe COCTOSHHE.

Ilpy saMpkanun HelH patduka SAl rmmiocosoit BuBon kKompmeHcatopa Cl coe-
pungercs ¢ obwxM npososom. OrpHuaresbHOR HaNpsikeHEHe, ofpasoBaslicecs Ha
oTpHuaTeAbHOR OOKTaZKke STOro KoHAEHCaTopa, uepes anox VI 3apsuxaer KoH-
aencarop C2 u npomomixaer paspsikathen depea pesscrop R2. Or Kouzeecaropa
C2 wepes pesnctop R4 sapaa neperexaer K Kovaencatopy C3. Yepes 10..15 ¢
HANpHXenHe Ha KoHfeHcartope C3 JNOCTHraer HARPHMKEHHH, ApPH KOTOPOM TpaH3uc-
T10p VT1 aakpeiBaercs. B sror Moment perynaer B pabory Myabrupubparop, ne-
pHOoa¥uecKH OTKpeBas Tpausverop VT3 u tpumuetop VS1. Jns  yMeHBIIeHH:
pazpAAKH AKKyMYJATOpHOl GaTapeH UENBd 3BYROBoOro cHruafia BAl B curnatnza-
TOpe NpHMEHeH MYJIBTHBHOPATOP CO CKBaMCHOCTBIO HMIIYJLCOB, paBHOH 5 (mnuTeNb-
HOfi maysw B 4 pasa Godablie ANHTENLHOCTH HMIynabca). Tloche paspsikp KoHIew-
catopa C2 uepes peancrop R3 Ttpamsuctop VT1 orkpuiBaeres ¥ MyasTHBHGparop
BBIKJTI0U48TCH.

ITpn saMEIKaHHH KOHTAKTOB gatukka SAZ Hanpsxenne ¢ KoHueucaTopa CH uepes
nHog VD5 feictpo sapsmmaer koupencatop C6, tpamamcrop VT1 sakpmpaercs u
MynbTEBROpPaTop BrAnHaeTcd. Konpencatrop C5 npH JANHTe/NbHOM S3aMBIKAHHH KOH-
TaKTOB ylaTuHKa SA2 nonnocreio paspsmkaerca uepes pesncrop RE.

Ecrn HanprieHie Ha aKKYMyJaTopHoil Garapee yMemwumres o 9 B, Tok B
6azosofi melty TpamaHcTopa VT2 Oyner OTCyTCTBOBATL M oH 3akpoeTca. Hanpsxe-
HHe K MyJnbTHBHODATOPY H y3ay YNpaBieHHs He TNOCTYNaeT, H TPHHHCTOP OCTAercs
3aKpHTHM IpH cpabaTneanny A060TO arypka. JTO HCKMOYAeT MOJHYI PaspAaKy
ARKyMyasiTOpHOR Oarapen.

Peancrop R11 u kongehcatop C4 cayxar «pHABTPOM NoMeX, BOSHHKAIOWMX NMpH
BKJIIOUEHHH aBykoporo curHama BAL. JIas Gucrpolt yCTaHOBKH ycTpolicTBa B HCXOL-
HOe COCTOSHEEe Mocae BHKMOdgeHHs tymGrepa SA3 npeaycMoTpeHa Lelh paspsikH
KoHgeHcatopa C2, C3, C6 wepea pmoxmr VD9, VDIO, pesncrop R14, komnexropumit
nepexon Tpanazscropa VI3 a peaucrop RI5.

B ycrpofictee Moryr OmTB NpHMeHeHn TpaHsuctopu: VI! —us cepun KT315,
KT312, KT306; VT2 — u3 cepun KT361, KT203; VT3 — uz cepru KT608, KT603,

4 75



k2
N
ves ~g vaore
71 KOmbody % | oy
Zﬂﬁx oo * ngfg 7| 10
C7 500mxx VD4
) a8 4is I
5 VP Ae ,%‘5- Vs \vDE ¥D7 vPE
<~} MK 1 1l i W P
< ~ SI6A L
™ o R v77
" ,] S5 174 FE ] ==cf KTII5E
Rl = 11 1 S Wl Yol K Gybody 7
o o E8/i1s PSR S |
& +Tcz, €3T+ o7
~J00mK X168 - -
7 Y
- ig;q[ YAZ

KT815. TlpuMenseMbie TPaH3UCTOPK nmm::" ;::e*rh crarHueckufi Kosdduupenr ne-
peaaun Toka He Menee 50. JHMOAW — Jl0CHe KpeMHHEBHe HA Npsimofi TOK He Memee
50 mA. Tpumucrop VSI crenyer BHOpath Ha NPSMOE MaKCHMAJBHOE HANpSXeHHe
He Menee 200 B u mpamod Tox me Mewee 10 A. [lpn NpHMeHeHMH MUKpOCXeMHl
DD tana KB64JIA7 crabumurpor VD4 He HcnoibsyioT. B STOM caydae TOK NoT»
pebAeHHS CHPHANM3ATOPA B HCXOJHOM COCTOSIHEE yMeHblaercs o 1 MA,

[lapannensno paruuky SA2 MOKHO NOAKMOUHTL NI000E KOMHYECTBO KOHTAKT-
- BHX rpynn. JlaTyskk Moryr GHTb FéPKOHOBBEIMH C YNpPaBJeHReM or HeDoAbmux Mar-
nuroB. JMarumk SAl — paTyMg HaknoHa Ky20Ba. Ero KOHCTDYKUMH JOMKHA npe-
AycMaTpPHBATh 3AMHKARLNE KOHTZKTOB IIpH H3MCHEHMM HaKJIOHA Ky3oBa Ha 1..2°%
UypcTBUTENbHBM SJEMEHTOM J[IATUMKA MOMET CAYyXKHTh CrafbHofl WlapHk, pacrono-
XeHHHE HA TOPH3OHTANLHOM POBHOM METANMHYECKOM OCHOBAHHH, KOTOPHE NpH W3-
MeHeHHH HAKJIOHA KY30Ba NEDEKaTHiBAETCH ¥ 3AMHKAET Lellh MeXAY OCHOBaHHEM H
MEeTaJJMYEeCKHM KOJBIOM, YCTAHOBJIEHHHM BOKPYT OCHOBaHMA, [AA yCcTAHOBKM nat-
UuKa B TOPH3ORTAJBHOE NOJNOXKeHMe ef0 KOPIYC JOMKeH HMETh WapPHHDHOE Kpell-
Jaenne, [lo BrOpoMy BapHaHTy KOHCTPYKUHH JaTYHK HAKJOHZ MOMKer OHTh H3rOTOB-
AeH H3 HeCONBIIOTO METANIHYECKOTO CTEPIKH:, HMEloero cBOGOAHYIO TOKONPOBO+
-AsHYI0 BepXHION NOJBecKy, HANDHMeD Ha MeTallHuecKoM Koabhe. HIDKEMf Komen
CTep:KHA PACHOACKEH B MeTaANHJecKOM KOALIe, HHMaMeTp KoToporo Ha 1..2 MM
Gonelwe fAuamerpa crepamus, Ilpm naMedeHEH HaK/IOHAa Ky3ORa CTEpXCHB KACAETCH
HHI{HEr0 MeTaNMHYecKoTO KOJIblUa H ofpasyer Lenb AaTyHKa. JnA ycTanOBKM nar-
YHKa B BePTHKATbHOe NOJOMEHHE €ro KOpNyC AOMKEH HMeTb IIADHHPHOe Kpelfe-
HHE K KY30BY aBTOMOGHJSL.

Hanamusanue yerpolictea uauuHaor c¢ MyustusnGparopa. Bmecro aBykosoro
caraana BAl nofxmoualor pele HAa HOMHMaibHOe Hanpaxenue 12 B. O6motky pene
IWyHTHPYIOT KOHAEHCATOPOM eMRocThio 50 M H CoefUHRIOT DochefioBaTelbHO ¢ pas-
MBIKAWOLIEMA KoHTakTaMH. IIpy coepvneHHu Gasu Tpansucropa VT1 c ofwum npo-
Bofom yerpolficTRa MyJAbTHBHOPaTOp IIOMXKeH  YCTaHOBHTBCA B pabounfi pexuM.
JlnuTeaLHOCTE NepHoAa MOMKHO H3MEHMHTh €MKOCThI — KonReHcatopa C7, AaHTeds-
HOCTb CHIHaZa — CONpOTHEJEHEeM pesnctopa RO. 3arem Buxon saementa DDII
COeZAHHAWT C Oﬁmﬂh{ NpoBOIAOM yC'rpoﬁC'rBa H H3MepdAnr HANDAMKEHHE Ha KOJNJIEKTO-
pe Tpanancropa VI3 — oHO Re AomkHo npepmmats 1,5 B, Ecas Hanpsxense mpe-
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BHIIACT YKasaHHOE 3HageHHe, Heolxozmumo subo nonobpate peanerop RIS ¢ Menps
WHM COTpOTHBAEHUEM, An60 Bubpate TpamsrcTop VT3 ¢ GONblIEM  CTAaTHYECKHM
xospbHIHeHTOM mepesaun ToKa. [lpH oTkpeiToM Tpausuctope VT3 nommen oTxph-
Bathea TpuAHECTOp VSI, a pese srfpuposate. Ecar storo He mpoucxoamr, caeayer
peancrop R14 BLIfpaTh ¢ MeHBIUAM CONPOTHBIAECHHEM HJIH MOAOOpaTs TPHHHCTOp Ha
MeHBMIKA TOK YIpaBieHHA.

3ajiepyky Ha cpabaTHBaHHE 3BYKOBOTO CHFHANA TOCAE 3AMBIKAHHA KOHTAKTOB
Aatyuka SA] MOKEO H3MEHHT: TOAGOPOM COTNPOTHEAeHHA DesHeTopa R4, 3azepkky
.HA YCTaHOBKY YCTpOficTBa B HCXOAHOE COCTOSIHHE NOCHE BRJIOYEHMS [HTAHHA -
nog6opom conmpoTHBIeHHs pesHeropfa Rl

Tepmoperyastop

Ons mopjiepxanua 3a0aHAON TEMNEPAaTYPH KHIAKOCTH KM BOSRYXa B M0-
MelleHHY MOMHO H3rOTOBHTE NPOCTOX TEPMOPEryJaTop, NMPHHLHRNHANLHAS cXeMa KOTO-
poro mokasama Ha pmc. 48, VerpolicTro nATAaeTcH OT ACTOYNHKA HOCTOSHHOTO TOKa
Hanpsxesnem 9 B m mortpeSnser Tor okono 10 mMA, MakcuMaabsasm MOWEOCTL IMO-

ndorpepateas 1 xBr. TourocTs DomfepmadHs 3aliaHHON TeMHeaTypw He Goaee
=+0,5°C.
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TepMoperysIsTop CONEPKHT H3MEPHTEJBHHMA y3en Ha Tpansucrope VT1, mupep-
tops DDI.1, DD14, mynerusmbparop Ha siaementax DDL2, DDL3, yewmreas
MoIHoCTH Ha Tpausderope VI2 u cumucrop VESI.

JlatupkoM TeMIepaTypel cnymuTr Tepwmopesucrop R2. Ecau peryampyemas Tem-
nepatypa BHIE YCTaHOBAEHHON nepemennuiM pesnctopoM RS, ma Bxon snementa
DD1.]1 nocrynaer HanpsmeHHe BHCOKOTO YPOBHA, H Ha Ero BHIXOle YCTaHaB/IHBA-
eTcsi HATPAMKEHHE HHM3KOro ypoBHA. Ilpn 3ToM  mMyJaeTHBUGparop He paboraer, cu-
mecrop VSI 3akpHT, B TOK Uepes HarpepaTenb Ru He npoTexaer. ECiu KOHTPOMH-
pyeMas TeMneparypa IOHHKAeTCH, COMPOTHRICHHe Tepmopesuciopa R2 yseauunsa-
ercsa u Tpansuctop VT1 npusaxpoisaerca. PR 10CTHKEHHH YCTAHOBJIEHHOTO YPOBHA
perynmpyeMoii TeMrepatypPn NocTynaemuit ma Bxoa anesedra DDL1 curwan me-
DEKJIOYAET ero, M Ha YIpaBiseMufl Bxod MynbrABMGparopa MOCTYHAET HaNpsKeHHe
BHCOKOTO YpOBNS. MynntueuBpartop ycranasiusaercd B pafiounii pemnm. [Tpogud-
(epeRUHpOBaMIHE €0 HMIYJbCH, YCHICHHbe TpaHsucTopom VT2, TpaHchopMHPY-
TCA B Iellb YNpPaBJAEHHs CHMHCTOpa. B Hadade Xaxporo HOJYNEpHONA CETEBOTO
HANpSMEHUA CHMHCTOD OTKPHIBAETCSl, NMPONYCKas HOMRHANBHBI TOK 4epes Harpepa-
TCb. ,H.JIS! OTKPBIBAHHA CHMHCTOpa B Hadanae Kaiaoro no.ﬂynepuona CETEBOIO Ha-
NPSKEHHS YACTOTa MyJabTHsu6paropa BuODaHa 3HRUMTEALHO OoMblielf YACTOTH! CETH
H COOTBETCTBYeT HECKOJbKMM KHIOTepraM.

Tpansuctop VTl MOomHO Hcnonsaomats w3 cepin KT361, KT203; VT2 — us
cepnn KT603, KT608, KT815. Craruueckuit xos(@ruHEHT Nepenadd TOKa TPaHIHC-
ropa VT1 pomsen Guite 50 .. 100; VT2 — He Menee 50. Tepmopesucrop R2 JioGoro
TUNa Bz HOMHHaneHOE conpoTHerenue 10—20 kOwm, Hanpumep, MMT-1. Tloxncrpoeu-
HE peanicTop R4 — npoBonouwEfi MHOrooGoporrmii, Hampumep, CII5-2; RS -— rtuma
CITO. MuKpoaMicpMeTp Ha TOK IOMHOrG OTK/AOHeHHs crpeiku 100 mgA. Maxpo-
cxema DD1 moxer 6wmrs tMna KB64JIA7. HNuoauw VD1—-VD3 kpemuuesnle Manoff
MompoctH motoro Thna. Tpauchopmarop Tl Hamoran Ha GepPHTOBOM KOMLUE TEH-
nopasmepa K10X6X5 u3 deppura 2000HH. Ero obmotks I n Il cozepxar no 50
BHTKOB nposona IT3JILIO 0,2, Has NoBLINEHAR HAaAEKHOCTH FajJbBaHWueckoll pas-
BAJKH MENAY HCTOYHHKOM UHTaHHA YCTPOiCTBZ M HANPAMEHAEM COTH HZ KOIBLO
MATHHTONPOBONA, & Takme Mexsy ob6MOTKaMH TpancopMaropa clelyeT HaMoTaTh
colf JiakoTKaHH, B KauecTBe HarpepaTelsi MOKHO — HCNONB3OBAThL OCBETHTENBHELIE
JaMOH HAKAJHBAHAS HNH THAOBHE S7EKTpoHarpesateasiibe saementnt (TIOH).

Ipu HaTaXKHBAHMH YCTPORACTBZ CELYyeT WMETh B BHAY, YTO BTOPHUHAST OGMOTKA
tpancopmaropa Tl # caMrcrop VS| HaxOAATCA MO CeTeBRIM HATIPIKEHHEM. Ha-
7AMUBANME HAYHHAROT C MaMepHTENbLHOro yana. Tepmopesmcrop R2 nomemawoT B ka-
Mepy, TeMmepaTypaz BO3AyXa B KOTOPOH COOTBETCTBYeT MaKCHMAaJbLHOl TeMueDaTy-
pe peryauposaus. ITocse ueKoTopofl BEEIEpKKH,  CBASAHHOM C HHEPHUOWHOCTEIO
TEPMOPE3UCTOPa, TOACTPOEYHBIM pe3udcropoM R4 YCTAHABJNMBAIOT CTPEJKY MHKPOaM-
NepMeTpa Ha nocaejiee JieJleHHE LIKAJILL 3areM TeMnepaTypy B KaMepe MNOHHKAIOT
50 MHHHUMAJBHOrO SHaueHHs TeMNeparypsl peryiuposanus. Ecan crpeika MHKpOaM-
NepieTpa OTKNOHHAACH He Ha HyJesoe (HiH GAH3KOE K HYMNO) SHawueHMe IIKajbl, Cae-
nyer itofofparh cONpOTHRIeHHe peancropa R IMocse 3TOro OBHIIAKT TEMNEpa-
TYpy B KaMepe R ¢ NOMOLEI0 06pasnoBoro TEPMOMETDE TPalyHPYRT LIKANY HsMe-
pHTenbHOrO TpHGOpa B rpajycax TeMneparyps. [IpH 3TOM BpAIai0T py4Kky Tepe-
MeHHOro peaucTopa RS Ao moaowenus, npfH KOTOPOM HArpeBATe]L BKJIIOYaeTcs, U Ha
ero llKale OTMEYaloT TEMNepaTypy pPerylHpoBaRHi.

TepMOPEryRATOp MOMHO YNDOCTHTB, €C/IH H3MEpHTENBHER yses BHNOMHHTL Ges
mukpoamuepverpa. IIpn stom pesucropi RI, R3, R4, rpamsucrop VT1 u axonm
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DD1--DD3 ne HCOOAL3YIOT, @ TEPMODE3HCTOD NOAKIIOUAIOT MeXGly INIEOCOM Hc-
TOunHKa NMTaHus M BepxHHM (DO cxemMe) BHBOZOM IepeMeHHOFO pesHcropa RB5.
Ilpu Taxeit cxeMe ycrpoficsa COTIPOTHBJEHKE TEPMOPe3HLTOpa MoxeT OHTL Ha
" HECKOJMEKO cOTeH KuslooM. CONpoTHRIeHHe MepeMEHHOro pesucropa RS BHOHpAOT
Ha 3..10% Oonbile CONPOTHBJAEHHS TepPMODe3SHCTOpA NPY¥ MUHAMAJIBHON Temilepa-
TYPe PETYJHPOBAHHSA. '

BJICKTPOHHBIC 34HIaJKHu rasa

Jlis samuraMis rasa B rascpBHx npufopax Hallla NPOMELJIEHHOCTH BhL-
MyCRACT SNEKTPHYECKHe 3arkuraik, paboTaiollMe oOT ceTH  TIePeMEHHOTO  TOKa,
ThesoaJeKTpHueckne, 0Opa3sylolliHe HCKPoBOH paspsi OT MeXaHHYeCKOH CHJBL, H
SJIEKTPOHHHB, pﬂﬁOTHlOmHE OT ralibBaHHUHECKHX 3JeMEeHTOB. K HEeAOCTATKOM 3SJEKT-
PHYECKHX 34XKHTAJIOK ClIelyeT OTHECTH HeoOXOAHMOCTE B NOZBOAKe 3JMeKTPHYECKOH
CeTH K MECTY YCTAHOBKM TIasOBHX npHOOPOB, a TaKMe BO3HHKHOBEHME ONACHOCTH
TpH TIOBPEX/ICHHH INHYP2 THTAHAS 3aXKHTANKH M CPABHHTENEHO HeGOJBLIVID A0ATO-
BeyHoCTh, [The30SMeKTPHUECKHE 3aXKHTAJKH, KAaK NOKa3ala NpAKTHKA, 3a4aCTyI0 BH-
X018T M3 CTPOsl MDH cAyYaHHBIX MeXaHHYeCKHX YyJapaX, TNPUBOASIIMX K paspylie-
HHIO [Ibe30KpHeTanna. HapgexuoeTh X Take CHHIXACTCA 32 CYeT HaJMuus 1lo-
ABH¥MHNX ,I[eranei'i. yKaSHHH!:IX HEJDCTATKOB AHIIEHH 3SJIEKTPOHHBbIE 3I4AKHTaANKH.
[Tpunnunuanbpas  cxema NPOCTON  3MEKTPOHROM 3axuramd, paGoraioliefl or
TAaJLBAHKYECKOTD 3JeMeHTa HanpsiakerneM 1.5 B, mokasana ma puc. 49,a. Ona cos-
NaeT HANpAMeEHHe BHXOAHBIX PASPAAHBLIX HMIYILCoB okoao 5 kB mpu uactore ux
cacioBaua oxono 10 I't ¥ norpebaser
7oK He Gomee 200 mA. 2 77
Yerpoiicteo  copepuT GUIOKHHT-TEHe-
patop na Ttpamauctope VTl u astoTpamc-
¢opmarope Tl, 0IHONOJIYyNEePHOAHEIH BHI-
pamHTeN: Ha anoge VDI, HakonMrens-
Belit kouaencatop C2, ammucrop VD2
HMOYABCHBIH — MOBHIAIOHHE  aBTOTpAaHC-
dopuarop T2, Ilpr Brirouenun HanpsmKe-
HHA KHonkoil SB1 OnOKMHr-rewepatop Ha-
uunaer paloTaTh W Ha BHBOjAE [ aBTO-
Tpaucopmatopa T1 wuayukpyercs Hanps-
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wenge oxono 140 B. Ot storo Hanpsmenus uepes awop VD1 sapsmaerca Hago-
nutenpunl konmencatop C2. Ilocne ero sapaixm fo Hampsimenns 120 B orkpl-
BaeTcsy AHHHCTOP VD2 K KOHAEHCATOp paspsxaeTcd uepes uacTh oOOMOTKR HM-
myJbcHoro aprorpanchopmaropa. Ilpr stoM Ha Bupoae § ofMOTKH aBTOTpaHCHOp-
MaTopa HHRyLHpyeTcs Hanpsikenue okono 15 kB, koropoe mpobmupaer ucxposof
OpoMexyTOR Mexiy snextpomamu El.

Ias samHrafAky Jyuile NPEMEHATL — IePMaHMeBHIR  1PaH3NCTOD H3  CePHR
MI140 — MI142, Tak Kak OH HMeeT MaZoe MNaJeHHE HaNpPsIKeHHA Ha HOJYIPOBOA-
HAKOBHX [epeXofaxX, H OJoKHHT-TeHepaTop paGoraer Mo CoJiee NONHOTC paspAga
rajbBaHKgeckoro sseMentd. C 3ToR Hefibi0 K NPOBOAEM HCTOYHHKA DHTAHHA 33XKH-
TaJKKR ROCAe BHKIOYATENS] MOMHO NOAKHOYHT: KORAEHCATOP {Ha Cxeme He 1O-
Kasan) eMxocThio 300—500 Mxd ¢ colaonenveM NOMAPHOCTH BHBOJOB O6KNANOK.
Ilpu wernionb30BaHMN KPeMHHEBOrQ TpAaH3HCTOpPa, Hanpumep u3 cepum KT603, KTE08,
HeoOXOMHUMO HCTOYHHK OHTAHHS NOAKMOYATE OOpaTHOR ROMMPHOCTBIO OT YKa3aHHOR
Ha cXeMe, A Takme BHBOA 2 asrorpadcdopMatopa T1 nmpucoenumuTe K GasoBoi
nenu TtpaHsucropa, a BHeoj 4 —k konnextopuon. Kpome Toro, Gasy TpamsHcroph
wepes KpemMHHSBHR LHOA B HeNpoBoAsmeM Haupasfenud (katromoM K Gase) cae-
JOYET COELHHHMTB ¢ SMHTTEPCM AAf YTEUKH CTPHUATENLHHX 3apsaioB, o0pasywmuxcs
mpun pabote asrorpamcopmartopa TI, u uckmoduts kompencatop Cli.  Jluoam
VD!, VD3 MOKHO HCHOJLSOBATL KPEMHHeBHEe Ha MaKCMMAJbHOe ofpaTHOe HANps-
weune He Menee 250 B, manpumep ms cepmm KJE105, K200, KI102.

Kougesncarop C2 na uoMunansuoe palodee Halpsimeswe he Menyee 160 B, na-
npamep Tina KM-6, MBM. TamwBarmvecksfi sJemenr moxer Gurb A332, A343 -
a Ep.

Asrtorpancdopmatop T1 Hamoran Ha (eppHTOBOM cTepue Jo0oH Mapke, Aua-
MeTp XoToporo MoXe? OmTh ot 6 g0 8 M B anmvoll 20 mu, Kapkac ana sero
MOMHO BHTOYHTH Ha TOKapHOM CTaHKe H3 JoGok MapKHM MJACTMACCH HAH H3TOTO-
BHTh M3 IJA0TRoft Gymarn (OCHOBaHHE) H TOHKOrO crekiorekcToinra  (GokonHe
crenky). [l7A.HSrOTOBJEHHS KApKaca BEPE3ZOT M3 IMOTHOM ToHKoR Gymarm nosoc-
xy mmpHHON 21 MM H CMasHBawT ee Kaeem DP-2 HAH SMOKCHAHHM KOMIEYRIAOM,
a 3aTeM HaMalHBaOT Ha CTepxewb, Tonmuua samorkm 0,5..0,6 mu. Ilocne sToro
H3TOTORAZICT GOKOBHE CTEHKH, JHAMeTP KOTOPHX Mo/Ken OHtb na 10 MM Goab-
e ZMaMeTpa OCHOBAWHfA, & JHAMET]) OTBEPCTHS — paBHHA eMy. BOKOBHe CTeHKH
HalesaloT Ha TOPLH OCHOBanWs H YUPHEKIEHBAIOT SHOKCHAHEM Komnaynuom. [locne
CYMKH KADKACA HAMATHBAKT C MOMOMIBI PYYHOR Apes uacTh OCMOTKH MeXay
pusonaMe [, 2, koropas comepxur 4000 Butkos Wporona I19B-2 (1. Busop
I pavana ofmoTkE feialT vepes orseperHe B GOKOBoM CTeRKe Yy OCHOBAHHA Kap-
xaca. Jlis ymeamuedusr MeXamyueckofl RPOYHOCTH BHEOJ Hayafia OOMOTKH BHIIOJ-
HSIOT KAWATHKOM, TIOAYUGHHHM OT CKpPyIMBAaHHS HECKOJBKHX BHTKOB Nposopa. [io
Hauana HavMoTK# CHefyeT NepecYWTATh YHCJO BHIKOB Npopoia B 4HCaAO 0GopoTos
apens. TIoBepX HAMOTAMHHX BHTKOB NPOKIAAWBAWT JiBd CAOH TOHKON Gymamuoh
NienTHl, B B OOHE Clofl Ha BCIO JAIBAY KATVIUKE kamarusaior 30 BHTKOB Tpopoda
I12B-2 0,29 Mexay BuipojaMu 2, 3, a 3arTeM rAKKe HAMATHRBAIOT 4acTh OGMOTKH

.Mexny BwBomamu 3, 4. )

Aptorpancopmarop T2 HaMOTAH HAa TaKOM K€ CeDACUHHKe H HMeeT TakHe
Me pa3MepH xapkaca, kak ® astorpancgopmatcp T1. Otmsmuaercs kapxac abto-
TpanchopMaTopa JEUB HAJHIAEM TPeX BHYTPEHHHX CTENOK, PA3fleNAOLIHE €r0 Ha
weThpe cexunu. C pHelrHedi CTOPOHM BHYTPEHHHX cTeHOK KapKaca TPOPe3aHH Ha
ray6uny 0,5 MM RaHaBKH JJAH nepexoaa {IpoBojla OT omHoll K apyroft cexunn. B
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onrofi Ha GOKOBHX CTEHOK Y OCHOBAHHR WPOCBEDJEEH [BA OTBEPCTHA JUIA BHBOAOB
1, 2 obmorxm. Yacte oOMOTEM Mempzy swBomamu I, 2 cogepmur 20 muTROB INpO-
sona [19B2 0,29, ocranbuas sacts oOMOTKM MexIy BHeropaMm 2, 3 — 4000 mur-
kos mposona I13B-2 0,1. ¥yactok npopoia, COefMHSIOWH BepRAHe H HHMRHE CJIOH
Pa3sHHX CeKUHMH, H30JHPOBAH 0T Osu3NleallHXx BHTKOB OOMOTKH TPEeXCJOHHOK IO-
NOCKOl NOJNUXJOPBUHMENOBOA H30NAUMOKHON JIeHTH!, TpHKJeeuHof Ha Tmposog K Jo-
KoBoli creske kapkaca, [lociie HAMOTKH 2BTOTPAHCHOPMATOPOBR MX IPONHTHEBAIOT
B SIOKCHAHOM KOMIUAYHAE HMJAH JlaKe C BBICOKON sdiekTputeckell npousocrsio. Jlage
¢ KHCAOTHHIMH OTBEPIHTENIMH TIPHMEHATh He KONYCKaeTed.

Kopnyc samuranky MoxeT OHTs JioGoit (OpPMH -— DEIHEApPIecKO, mpsMo-
yTONBHOM H T. 1., RHIONHeHHHH M3 A30JALKOHHOTO MaTepana. Mexposo#t paapsa-
HHK TakKe MOMHO WSTOTOBHTh 1O pasHEIM BapHaHTaM KOHCTPYKuHHM. Tlpm ero
HSTOTOBJNEHHH HEOGXORHMO cofmogars caefyioume tpebosanus. Ilpn  mopmecenmun
HaKOMEUHAXA K TODElKe K HCKPOBOMY NPOMEXYTKY Jaoumed OHTh cBoCoIHEM
ZOCTYN rasa. 3a30p Memay O5AEKTPOAAMM PAasSpAARAKA JAC/KeH COCTa®AATs 3 ...
e d MM,

OnuH M3 BAPHAHTOB KOHCTDYKUMH 3aXHraJiK¥ Toxasan Ha prc. 49,6, 3axn-
Taflka cOCTOHT H3 CTAJIBHOTO HCKDOBOFO paspsfnHKa [ (reo3zb HeGOJNbLITHX pas-
Mepos), NPHIASHHOTO K BHCOKOBOJLTHOMY NDOBORY 2  (MCHONB3OBAR  OTPE3oK
pagrokabena PK-100 co cHATON sKpaHHOH OIUIETKOH), KOTOPBIH PAaCTIOJOKCH 3
MerannmyeckoM TpybuaTOoM HakoHeyHuKe J. MeCTe coefMHEHHA pa3apaiHMKa C
TPORONOM 3AJHTO SMOKCHAHMM KommayhjaoM. HaxomeywHK =axpelures B nepenHeft
cBeMHOR YACTA KOpMyca 4 C MOMONbIO 3MOKCHAHOTO KOMIIayHAA, KOTOPHIM TaKwe
H3IOMHPOBAHO MecTo NafKA TpopogoB 21, CcOeNMHSIOWMX HCKDOBOK DaspiiHEK €
MonTaxuo# maarofi 7. Tlposox — Mapke MIT® 0,14 ¢ oferoffi DONHKJIOPBHHHIOEOMH
Tpybxofi. IlenTpannHas uUmAHHZPHMUECKAR 9HACT, KopHyca § crreeHa  SMOKCHAHHM
KOMNAYHAOM H3 NNOTHOH GyMard MiH BEITONSHZ M3 M3OJHLMORHOrO Marepuana. Ha
MOHTAKHON Tate pacnodoxent: 8§ — tpansicrop VT1; 9 — peancrop Rl; 10—
xongencarop Cl; 16 — mon VD3; 16 — xompencatop C2; 17 —pmuon VDI; 18—
munEcrop VDE; 19 — antotpancopmarop T1; 20— asrorpancdopmatop T2. Ilna-
Ta HMEET MeTANIMUECKHE KOHTAKT 4 EAs COSfHNEHHS € ralbBalHUECKHM 3JeMeH-
toM 11, goTopmil npmxHMaercs K maTe npyxuuoil 13, 3akpensexsofi ® sarmym-
ke 12 kopmyca. IIpy:KuHa S/CKTPHUSCKH CcOEGRHHEeHZ ¢ BEPXHHM MeTAJLIHYeCKHM
KOJIBLOM 3arAyHIKH, W3rOTOBJEHHHM H3 JAyKeHofi Xectd. [Llentpansnas  wacts
KOpIlyca Ha MecTe cOeJldHeHHA ¢ 3arJylIKOA MMeeT BHYTPeHHee MeTafiHyeckoe
KOO, SIEKTPHYECKH COefMHEHHOE C OAHHM u3 KOHTakToB wmomkx 6 (SBI).
Bropoll XOHTAKT KHOLKM COejuMen C MOHTamHOH naaTtoli rEGKMM IDOBOKOM.

TIps Haj2)KUBaHHH YCTPOACTBA OTCOENMHAIOT IHHACTOD H H3MepRIOT Hanpd-
Wewne Ha KongeHcatope C2. Ilpn HopMalbHoi pabore ONROKHNr-TeHepaTopa CHO
BoMmxHO OHTL-Okono 140 B. 3areM HpHCOSNHHFIOT AHHUCTOP M pesnctopoM Rl
noaGHpalOT wacToTy HCkpoBoro paspAfna 5..10 In. Ilpn GosbimioM TOKe yTeuxH
JAHUCTOPa OH He OTKpHRaeTCAd W HCKpa He ofpasyeTcA.

Ecnu npH wopMasibhofi pafoTe Sa)KMrafki ra3 BOCNJaMeHsteTCs DJIGXO, CJe-
JIYeT OpOYRCTHTh [OPEJKY OT TOCTOPOHHHX BEUIECTB, TAK KaKk & 3TOM cayuae o6-
pasyercsl c/aGOKOHHEHTPHPOBAHHEA [JOXO  BOCIJAMEHAMIARCA  Ta3oBO3AyLnas
cMech. Ilpu GonpinOA CHODPOCTH JRHIKEHMST [A30BONG NOTOKE, HTO HHOTAR HMeeT
MeCTO B HEOT-pﬁ!‘yJIHp(}BaHHHX 34TaJBHHKAX, 34)XXHraHHe rasa ot SaXHraJKH TakK-
#e Re MposcXopuT. [IpE 3ToM HeoGXOZHMO YMEHBIIHTL OTBEPCTHe BHXOAZ Ta3a,
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TOMECTHB B HEr0 TOHKYI0 IPOBONOYKY
HYKIOrO JHaMCTDA.
3axmragne rasoshx  npHGOpOB

7
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- MOXHO OCYIECTBNHTL OT CTALNHOHAD-
~F0 B ﬁﬂ‘lggf 5z ! HHIX 3aXHTa70K, padoTalILHX OT CeTH.
B OnnH B3 BAPHAHTOB CXEMH TaKOf SieK-

TPOHKMOI  3aXHrajJkKH  rnoka3ad Ha

puc, 50. YeTpoficTBO COZEPKHT KHONKY

Puc. 50 SB! BKMOYEHHS CETH, TOKOOFPAHHYH-

Bawmul pesucrop Rl, BRINpAMHTeNb-
Hetff anox VDI, puwsucrop VD2, makonutenbHHil Kosmedcatop Cl H HMIyJBCHLI
noBrmaleefi Tpancopmatop T1. ’

[Tocne maxarus ¥a xwonky SB1 or NoJoKHTEILHBIX IOMYTIEPHOJIOB  CETEBOr0
HalpsoKerHs uepez pesncrop Ri, muox VDI n ofmorky I tpamcdopmaropa saps-
xaercad yoHiencatop Cl. Kak Tombko Hanpskenwe H4 KOHJEHCATODE JIOCTHTAer
150 B, orxpumaetcs ammuctop VD2 B KommencaTop OmICTpO paspsiKaertcs yepes
ostorky 1 Tpamchopmaropa. B 5TOT MOMEHT Ha BTOPHUHMX OGMOTKAX TpaHchop-
MaTopa 06pasyloTcs BLICOKOBOJLTHHE HMIYJECH, KOTOPHE NPOGHBAIOT NpPOMERYT-
ku EI, E2 n E3, E4.

Kougencarop Ci Oymawmuuil Ha pabowee Haopsukenwe He MeHee 300 B. B
CBR3H ¢ TeM 4T0 BHXOAHOE HaMPAMeHHe KamAOf NOBHIUAIEH OGMOTKH TpaHC-
Gopmaropa TpolHBAeT N0 ABA BOSAYIWMHHX NPOMEXYTKA, HCNONLIOBAH AHHHCTOP
Ha pafouee HanpsikenHe 150 B. Imnyascuii tpancdopmatop HaMOtam Ha dep-
DHTOBOM CTepHe auamerpoM 8 u auuHoH 80 Mm. Ero ofMoTkd pacnonoxenn Ha
Il-cexumonnOM Kapkace, DpHYeM 1O NATb KDAHHHX CeKURH 3aHMMAIOT [OBLULAI-
mue oSMorer II u III, a B cpennefi CeKuMu pacCloJioXeHa NepBHuUHAs 06MOTKA I.
HNossinarmue oMotk cofepxar mo 5000 muTkoz mposoma I[ISB-2 0,12 (o
1000 BuTKOB B cexlwm), nepeHuHas oOMOTKa — 20 BHTKOB npooja IT9B-2 0,53.
Ilas Toro uTOGEL BHIBOJE! BHICOKGBONBTHHX OOGMOTOK, KOTODHE pPACIONOIKEHM 203-
Je nepBHYHOH OOMOTKH, HAXOHMIHMCh B BEDXHHX CJIOAX CEKIUil, HX HAMOTKY Hauu-
HaOT ¢ xonua kapkaca. TexHosorma HsroToBJeRus Tpancdopmaropa, KpoMme yKa-
3aHHMX ocoGeHHOCTefl, Takasm e, KaK H AN OpexHAYyIlero yetpoiicrsa. [na w3-
FOTOBTNEHHS] DA2PAIHHKOE B KadeCTBe HM3O/INTOPOB HCTIONB3YIOT Kepamirleckie Tpyd-
ki, Paccrofimde MeXJy HaKOHEWHHKOM paspfiiHAKA H TODeJKOH  JOMKHO  OHTH
4 mm.

JnexTponnas urpa «CnpHHETIOTO»

Vrpa npesnasnavena Aas geTel CpefHero M CTapLIEro MHKOJBHOTO BO3-
pacra H cnocoGCTBYET Pa3BHTHIO MaTeMATHYECKOd NaMsaTH W JIOFHYECKOTO MEII-
Jiendd. OnHOBpemMeHHO HrpalT pBa urpoka. KampaHil HCpox B Hauane HOpH Ha
CEOEM NyJbTé YCTAHABIUBAeT TpPeXsHAWHOR wHeae #3 mudp 1-—5, koTopoe mTopof
WFpOK JLOJoKeH HalpaTh Ha KHOTKAX CBoerc Nynera. BuwrpwBaer ToT, kTo dep-
BoM Halpan npasuipHOe udcso, IIpH 3TOM BRMOYACTCH 3BYKOBOM CHIHAN H 38XKH-
Taercst COOTBETCTBYIOUUIH cBeroaHod. KoaHuecTBo HafHpaeMilXx KOMOMHALHE H3
TPEX3HAUHLIX yMces pasno 60. B ycrpoficTse MpenyCMOTPEHE! HEOGXOAHMEHE IJIGKT-
piveckue OJOKUDOBKH, 3anpelmlaiompe «oGMaHyTb» Hrpoxa npH Haope umeaa.
YerpoficTBo NNTaeTCs 0T ranbeanMdeckOil OaTaper HampsienueM 4,5 B m norped-
JIfeT TOK B PeXkHMe HTPH oKodo 20 MA.
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IMpununnuasepas cxeMa HrpHl DpHBeAeHa Ha pHe. 51. YerpolicTBO COCTORT M3
asyx myastos El, E2 wrpoxos u nynsra E3 ynpasaenus. ITysbrte urpokop aua-
aorsuesl. Ilynst El comepaur kaonmky SB1-—SB5 pan xaGopa wkeaa, xnonky SB6
AJIS TPHBEJEHHS B HYJb HENpappibHo HaGpannoro WHena H WTHPH C THE3aMH
X1 — X5, npennaspatenible AAd YCTAHOBKH WHCHE. IIy/AbT yNpaBieHHs COmEpMHT
kopneHcaTopnl Cl-—C6 nns 32N0MHHAYKS (IPEBHILHO  HaGHUpaeMEIX  KHONKAMH
SB1 — SB5 u SB7 —SBL] unces, ysen fiepesolia B Hy#b HeIPABHJLHO HAGPAHHEX
gncey Ha guomax VDI — VD6 u rtpausucropax VT1-— VT2, vsex ycranoBks TpHr-
repos Ha crabuanTporax VD7 — VD8, tpauancropax VI3—VT6 n snemeHrax
DD1.1, DD2.1, rpurrepn na saevenrax DD1.2, DD1.3 1 DD22, DD2.3, ussepro:
pa DD1.4 u DD24, snement DD3.] ynpaBneHHst SBYKOBOH CHFHAaJH3alHed, MyJb-
THBHOpaTOp Ha ssevenrax DD32, DD33, ycuauteas na tpaksuctope VT7 u 6a-
Tapeto GB] nurasus.

[lepsyio umpy uscaa ycTanapiusawT NepecTaHOBKoNl WTHPA | B CooTBETCT-
ByIOHIee THe310, BIODYK UH(ppy — nepectavoBkoil wtwpa II, Tpersio wudpy —
nepectakoBkof urreips 1II. B ocraBluMecs ABa THe3Za BCTABASIOT IUTHH, COEMH-
HenHHe ¢ peaHctopoM R1 (R2). Ilocne BxaoyeHHs BHEMouaredeM SAl manpsxe-
HHfl NHTaHHs Tpamsuctop VTI—VT4 sagpurm, VTS5, VTG orkpuru. Tpurrepm
NePekNIOUAIOTCH B COCTORHME, IIDH KOTOPOM Ha Bhxozax saementos DDI1.4, DD2.4
YCTAHABMHBARTCS HallpsiXEHHEe HH3KOID YPOBHH, #a BHXofe 3neMenta DD3.1—sH-
cokoro ypopis. Ceerosmoxm VD9, VDil cerarcs, H TededoH BOCTIPOMSBOAHT
3BYKOBOH CHFHaJ, JTuM NpPOBEPSETCS HCNPABHOCTb ycTpoficTBA M rogHOCTL Garaper
IHTAHHR.

VerpoHerso NpHBOAHTCA B HCXOLNOE COCTOSHHE HAXaTHOM Ha Kuonky SBI3.
Ipu 3ToM TPRArTepH NepexmoYaloTCA B HCXOAHOR COCTOSIHME, CBETOAHONH TACHYT H
3BYKOBOI CHrHajl NpeKpallaercs.

Ecan na nyawTe E1 nabupath ycranoedenHoe Ha nysiesTe E2 wumcno (Ha cxeme
123) nmocregosatembHRM HamaTHeM Ha kuonku SBI1-—SB3, uepes pesuctop R7
zapsaanTes KoHzencatrope C4 —C6 M cyMMapHoe HanpsiKeHHe HA HEX TPeBHCHT
& B. Hanpmmkeune ¢ xonpencaropa C4 uepes crabunurpon VD8 nocrynzer ma Gasy
Tpansucropa VT4 u orkpoer ero. Tpamsuctop VT6 3akpoercs, ¢ BHX0AZ 3ueMel-
Ta DD2.I Ha BXopx TpHITEpa JIOCTYNHT HANDsKEHHe HWIKOTO YPOBHA, TPUITep Tie-
PEKTQUHTCS H 3aropHTcs ceeTogHos VD11, Hanpsaxenre HH3KOrO YpoBHA C BHX0A4
anemenTa DD2.3 Tpurrepa mocTynaer Ha BHBOL 3 saeMenta DDl zns Gaoxu-
POBKM MEpeKAI0UeHHs BTOPOTO TpUITEPA NMPH OpaBHabHOM Habope wyucHa Ha NyJbTe
E2, a take na empox 2 smemenra DD3.1  ans  sramouenus MyssTHeHGparopa.
Ilpu nenpammisHom waGope ukcaa komgewcatopsl C4—C6 me Moryr 3apALETLCA
M0 yKasaHHOro HanpsXeHHs, TpaHsucrop VT4 ne oTkpoercs M Tpurrep He mepe-
knouitTed. IlepepoZ B Hy bk HeNPaBHAPHO HaOPaEHORG YHCHA DPOHCKOART HIpH Ha-
WMartHn Ha keonxy SB6 uam nee mpyre kponkH (Ha cxeMe SB4, SB5), coennmen-
upe ¢ pesuctopem R2. Tlpm stom tpansucrop VT2 otkphisaercss M KOHAEHCATOPH
C4—C6 paspralores vepes zuoas VD4— VD6, pesncrop R6 u oTkpmsumitest
tpansiucrop. Jduon VD10 yeranapauBaer HepaGounfl peuM JJd MyabrupuGpatopa
TIpY TOHMIKEHHY HaUpAIKeHHA Ha Oaraped natanms no 3,7 B, 1ak Kak npu aToM
HallpsAXKeHHA YCTpolicTBO He paloTaer.

B ycrpolicTRe MOXHO NDHMEHHTH KpeMHHEBHE MAJNOMOUHWE TDAHIHCTOPH cO-
OTBETCTBYIOMEH CTPYKTYPH mMoGOr0 THNA ©O CTATHYCCKHM KOMPQHHLHEHTOM yCH-
Jienuss no ToKy ue Mewee 50, manmpumep KT3155, KT312B, KT3065. Mukpocxemst
Tina K134J161. Tlpn mcnosesosanmn mukpocxeM u3 cepun K133, K155 tok mno-
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. Tpe6aenHs ycrpoficTeoM yseamuutes po 60—70 MA. JIHOZH KpeMHMeBHE Ma.o-
soniHue Joboro Tuna, nanpuMep KI5215, J12205, ceerofiMONH HA HOMMHZISHHEA
tox 5-—10 MA, craGunutponn THna JI814A. TlpuMeHende CTAGHAMTPOHOB Tuza
KC156A wua-aa Goapmoro ofpaThHoro Toxa HenonyctuMo. Konaencatopm C1—C6
AOJIKHE OBTb C CPABHATENBHO HeOONBIIMM TOKOM YTeukH, HanpHMep THma Kb52-1,
K53-1, 3TO. Teaedou BF1 uusxoomuwi, nanpumep TK-67. Ocranpuble saeMentht
soryT GuTh J0Goro THIA.

Tpn HanaxuBaHHH NoAGHpaloT crabGuauTpoks VD7, VD8, urobu yerpoicTmo
gpapuabHo pafotano npe HanpsmesHu 3,7..45 B, JKenaemufi TOH 3BykOBOTO
CHrHana MOXHo nogoGpath Xonpencatopom C7,

SJIEKTPOHHBIE YCTPOMCTBA
JJIs1 HAPOOHOTO XO3AHCTBA

¥crpoificreo GECKORTAKTHOrO NYCKA IBUTaTens

Onsioasnrie nprraTend, HMewnHe Oonbliof NycKOBOH MOMEHT, BHIOJ-
geHw ¢ nyckoBoH ofMoTKoH, 3ra 06MOTKa paccuHTAHA HA KDPATKOBPEMEHHYIO pa-
60Ty (HECKO/®KO CEKYHA) M BEJIOTAeTCd TONLKO HA BPEeMA pasroka JBHTATend,
Brmoyerue nyckoBoli 0OMOTKH OOHYHO IPOHSBOZHTCH KOHTAKTAMH  CIERHAJLHOrO
IyCKoBOro pege, OOMOTKY KOTOPOTO COEAHHFIOT IOC/]eOBATeIbHD C pafowefi 06«
MOTKOA ABHTarena, Bo BpeMs Mycka OPH HeBPALIAIOINEMCS POTOpE wepes pabouyrn
oOMOTKY JBHraTeas lpoTekael TOK, OpeBHmawieii B 5.7 pas HOMHHAJLHEI,
Tpu srom cpafaTHBaEeT NMyCKOBoe pefie H 3aMHKaeT HeNb MHTAHHA IyckoBoll of-
MoTku psurarend. [locne pasroHa poropa A0 HOMHHAJBHHX OBGOPOTOR 7TOK B pa-
Goyeli 00MOTKe yMEHBIUAETCH AC HOMHAHAJBHOINO, NYCKOBOE peJie OTNyCKaeT fKODb
# uenb nyckoBoifl oOMorkE ofecTouHBABTCA.

B ceasH c koMMyTauMell HHAyKTHBHOH HArDYsKH Ha KOHTaKTax HYCKCBOrG peje
BO3HMKAeT 3HAUHTENLHOE HCKPeHHe, 4TO TPHBOAHT K NOBHIIGHHOMY H3HOCY KOH-
TBKTOB H YMEHBUISHHIO CPOKa CayxO6u. B ciayuae cBapaBaHHA KOHTakKTOB IIyCKO-
BOIO pesie 3JeKTPHYECKOR HCKpoli nyckoBasa oOMOTKa mocle DPasroHa ABMraTeds
Hie BHEK/MOYAETCH, ABHIATENR neperpeBa€TCd, WTO MOXCT BBIBECTH €ro H3 crpos.
Habexars 9T0r0 # OOBHCHTL HAAEKHOCTH DPalOTH H JONTCBEYHOCTH  JABHratTeas
MONHO IyTeM IpHMeHeHHA OeCKOHTAKTHOTO KOMMYTHDYIOHIErO SMeMEHTa B HElH
OyCKOBOH OOMOTKH.

MpexunnHanvhas cxeMa ycrpoiictea OeCKOHTAKTHOIO MycKa JBHraTeas ¢ Oye-
EoBOH OfMoTKO# mM3ofpawena Ha pue. 52, Ono cojep:RHT nyckoBoH pesuctop Ry,
y3e1 nHraHEs MEKpocxembl #Ha gHose VD2, craBuanrpome VD1 u xomnescartope
Cl, myastusuGpatop Ha 3jiementax DDI1.1 —DDL3, uueeprop DD1.4, nmnyasc-
BHfl ycHAHTeA:r Ha TpaHsucTope VT1 u cumiacrop VSI.

[Tyckopoit pesHCiop pPAcCYMTHBAKT da TaKOE COOPOTHRIEHME, 1IPH  KOTOPOM
daneHHe HANPHAMNEHHA Ha HeM OT HPOTEKEHHH HOMHHaAbBHOID TOK3 CDDTBE'TCTB'_\."BT
1,6 B. Ilpu 7akom HanpsxeHHE MysanTHBHOpaTop ue paGOTAET, HMIYJBCH YLDaB-
eHHA HA CHMHECTOp HE IOCTYNAOT M TOK uepe3 IYCKOBYIO OGMOTKY HBMraTens He
opoTekaeT. Bo Bpems mycka nBHraTens HDageHHe HANpPfAXKeHHA Ha Deancrope Ry
ybesiunpaercs 30 6 B um MyapTEempartop HaumHaeT palorath. [IpH NepexmioueHH-
ax saemenra DD14 ¢ nomourbio KoHpeHcatopa C3 BHpaGaThiBAlOTCH  KOpPOTKHe
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EMIYJhCH, OHM yCHIMBalTCA TpansucropoM VTl n moctynanT Ha ympaBasuowwmil
SNEKTPOA cUMHMCTOpa V81, KOTOpHEl OTKPHBasch OPOTYCKAET TOK 4Yepe3 IYCKOBYIO
obMotky. Jlns Toro uTo6H CHMUCTOpP OTKPHBAJCA B Hayalie KAMNCIOre NOAYNepaoaa
CETEBOT0 HalDTIKEHHA, YacToTa MYJbTHBHOPATOPA [OMKHA COCTABAATE 1ECKOALKO
kunorepu. Ilocne pasroHa pBHratenst HANPSIKEHHe ITHTAHHST  MyAbTHRHOpaTOpa
ymenbmaercss 20 1 B (0,5 B mazder ma amoze VD2) n MymsiuBHEDATOD Depe-
CTdeT NepeKyloyaTbed, 4TO TPHBOAHT K 3AKPHBAHHIO CHMMCTOPZ M OGECTOUHBAHHIO
DyCcKoBof oOMOTKH.

B ycrpoficTBe MOMHO NpHMeHHTh MHKpocxemy thnma KISS/TA3, KI3LJIAS,
KI133J1A3. Tpansmcrop u3 cepun KT603, KT608 co craTtHueckuM KO(puuueHTOM
nepefasn TOKa He MeHee 50, CHMHCTCD HA IPAMOe MAKCHMAJBHO® HATIPSIIKeHHe He
meree 400 B. HunuyascHufi Tpaxcgopmarop Tl HAMOTAH HA KOJbNE THIOpA3Mepa
K10x6Xx5 us deppura 2000HH. Ero ocbmorka 1 cozepxur 25 BHTKOB npoBoma
I[12B-2 0,2, a o6MoTka II — 50 BHTKOB TAKOrO 2Ke NPOEOIA.

Cencopuntii KOHOBBIH 3aMOK

Konoeue 3aMkH Kak ycrpoiicTBa OXpaHH B TIOCJTefiHee BPeMA NONYIRIH
3aMeTHOe pacnpocipanende. KaK miokasan ONHT 3SKCILAyaTalny, OAHHM H3 HauGo-
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Jiee HEHAREKNHX SNEMEHTOB TAKOTO 3@MKa OKa3agAach KHOTKH 1A Habopa xoja.
TIOBHCHTL HAAEKHOCTH H JOATOBeyHOoCTh paloTH YcTpoficTBa MOMHO NDHMEHEHHEM
B HeM CeHCOPHHX KOHTaKToB B y3ae Hafopa Koaa.

Kozpopeit 3aMOK, NpHHUMAMAAnHAS cXeMa KOTODOro DOKasaHA Ha pHC. B3,
umeeT 11 CeHCODHHX KOMTAKTOB, TpM M3 KOTOPHX konosHe. Kox 3amka MOMHO
MensiTh NepecTaHOBKOA mTHpe# B rreagax X1—X9. Jlna IHCTAHUHOHEOTO OTKPH-
BaHMA 3aMKa NpelHA3HAYEH CeHCOpHHHA KoHTakT Ell, pacnonomenHuifi BHYTPH LO-
MeleHHs.

Ysen nabopa Koja cobpam ma gormsecknx saementax DD11—DDL13. B ka-
yeeTe naMsTH KAGpaHHoro koja cayxar Kouzecatopu C2--C4. Vsen cfipoca
BHIIOJHEN Ha saemeniax DD2.1 —DD23 wu Tpawsucrope VTl, Ha siementax
DD2.4, DD3.3 B Tpansucropax VT2, VT3 colpaH yseq BK/KOUEHHS 3IEKTPOMAriH-
Ta 3aMKa, a Ha aieMentax DD1.4, DD3.1, DD32 u rpansuctope VT4 — ysen mno-
JauH CHTHAJA BHI3GBA.

Kon 3aMxa COOTBETCTBYeT UMCIY, COCTABJEHHOMY H3 HOMEPOB CEHCOPHEIX KOH-
TAKTOB, LPOBOA4 OT KOTOPHX MNOjKmoYeHH K rueagam X1 —X3. B ucxomsom co-
CTOSIHHM Ha BHXoZax siheMeHToB DDI1.1 —DDL.3 npHcyTCTBYeT HanpsmKeHHe HH3-
koro ypoeus. Kowmencatopu C2— C4 paspskeHH, H Ha BXoAn siementa DD2.4
TOCTYNaeT TaKKe HanpsixeHwe Huskoro ypoeus, Ha Buxoge smemesrz DD2.2
HATIpRKEeHHe BHCOKOTO YpOBHH, @ Ha BHXofgax sneMenton DD23, DD3.3 — nuskoro.
Tpauadcropst VT1— VT3 3aKpuiTH, H 3JeKTPOMArHHT Y1 3amxa obectoyen.

Koa wabHpawT nooyepeSEHM NPHKOCHOBEHHEM INaJbla K CeHCODHBM KOHTAK-
taM. Ilps NpPHKOCHOBeHHH K INepBOMY KOHNOBOMY KOHTAxTY Ha BHXOAe 3JeMeHTa
DD1.1 ycraHapiuBaeTcA HalpHIKeHHAe BHCOEOTO YPOBH#, KOTOpPOE HUepes  AHOJ,
VD5 aapsikaer xongencatop C2. Or APHKOCHOBeHHS KO BTOPOMY H TPeTBCMY KO-
ZIOBOMY KOHT&KTY 3apfialoTCs COOTBETCTREHHO KoHpencatopw C3 u C4. B stoM
Cilyqae CyMMapHOe HampskeHHe Ha xosgencatopax C2 —C4 6Gymer cooTBeTCTBO-
paTh okago 20 B, uro OKamerca AOCTATOYHEIM JJs 3apankm Konpencatopa Cl
gepez crafuauTpor VD9 u amop VD8 go wanpsikeHusl, BOGNPHHHMAIOIIETOCH JIOTH-
YeCKHM 9.JeMEHTOM, KaK HaIpsiKeHHe BHICOKOro yposus. Jnemedarnt DD24, DD33
NepexIoualoTes, TparsueTopsl VT2, VT3 oTkphiBawTes, H BKJIKOMAETCS  3JeKTPo-

mariut Y] 3amka. Ilpn TNepexmoueHHH
T3s  2vementa DD24 Ha Bxoa ademeHTa
300 ‘DD2.3 nocTynaeT manpsKeHle HH3KOTO
V7 YDOBHA H Ha €ro BHXOJe YCTaHaB-
JuBaeTcsi HalpsikeHHe BHICOKOIO Ypo-
BHs. HanpsKeHHe BHCOKOTO YPOBEA
Ha nxone snemenra DD2.3 ycramas-
JHBAETCA TaKXe IDH NPHKOCHOBEHHH
K HeKONOBHM CEHCOPHHM KOHTAKTaM.
Tpauzucrop VTl npu srom orkpeiBa-
eTcs, H epes Juopgn VDIO—VDI2
TPOHCXOJIMT TOJHAR paspajka KOH-
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VI VDR, LD VDT 1 Jdexcatopo  C2—(C4, ) HeobxonuMas
"(.E 5275 Sast yCTaHO BKH YCTpDOHCTBA B He-
ID=BRT HITEAAT XOIHOe COCTOSIHHE.
Puc. 53 : Eenn  naGop Xopa 1Npo3BefeR

HeNpaBHJBHO, KoHpencaropu C2—-C4
3apMKaloTes 0 MeHbWIero  Hampsd-
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menun, sneMentn DD2.4, DD3.3 He mepeKJLOYalOTCH H SJEKTPOMATHHT 3aMKa Ee
cpabatupaer. Kongencatop C5 ma 0,1 ¢ sajepmupaer NocTylJeHHe CHCHANA Ha
pxon snementa DD2.4, yto HeoOXORHMO KNS MOJMHOH 3apAikd KOHAEHCATODA 1
or kompencatopa C2. [uonm VD1—VD4, VDIS, VD17 npennasnauenn L5 3a-
IATH MHKpOCXeM OT MpoGOS NOJOMHTEABHHM 3apAAOM CTATHYECKOrD 3JIEKTpHYe-
crpa  (oTpuuaTeNbHEI 3apHE IIYHTHPYeTCS depe3 BHYTPEHHHE AHONH SJEMEHTOB,
BHNOJIHEHHLE MEXAY BXOAaMd M OOLIUM BHIBOLOM MHKPOCXEMMN).

ITojaga curHanza Be30Ba OCYWIECTEANETCH NPUKOCHOBERHEM X CEHCODHHM KOH-
taxram E10. Ilpy 31oM ¢ Bhixopa siaementa DD1.4 nocrynaer sanpsikenve  BH-
COKOr0 ypOBH H MynbTHBEGpaTop Ha snementax DD3.1, DD32 ycranasmmpaercs
B paGoumii pexuv. Curnas sBykopoli 4acTOTH mocTynaer Ha Gasy Tpamaucropa VT4,
yCHIMBAaETC TPAHIHCTODOM M BOCTpoMaBomuTes Tededonom BFL. Tpomxocrs sByka
PErYIKPYIOT HOZCTpoeYHEM pesncTopoM R13.

Jns KopoBoro 3aMKa HOOONBIYIOT TPAHSHCTOPH €O cTaTHYecKHM koadduiiesn-
Tom Nepenawd Toxa ke Memee 50. Muomm VD1 — VD8, VDI0—VDI7 awbue
HpeMHHEBHE MasoMollnne, Haapumep KI5225; VDI8 na npamoli TOK He MeHee
300 MA u ofpaTHOe MakcuManbHOe Hanpsukense He MeHee 300 B. Daextpomarkut
3aMKa HSCOTOBJAEH H3 NJYHXKEPHOro SAeKTPOMACHHTHOrO pefe, HanpuMep 8311
8313, y roroporo ynajieHu Koutaxte. Texedon BF1 — mmsxoommnit, tana TK-67.
Konerpykuus ceHcOpPHHX KOHTAKTOB MoXeT OHTh mobofi. Mx neoOxppumo MoOR-
THPOBAT> HA H3OJNFUHOHHOH IACTHHe H3 HErHNDOCKODHYHOrC MaTepiana ¢ raan-
KOit DOBEpXHOCTBIO, HANPHMep HA OpraHHvZecKoM crekde. Paccrosfne Mexay Kon-
TAKTAMH JOAKHO OBtk 3.5 MM.

Tipu HanaxuBaHEH ycTpofictBa peaucropom RO moabupaioT Hymuoe BpeMs, B
TeueHMe KOTODOTO AKODb SAEXKTPOMArHHTA 3aMKa JAOJ/UKEH 0CTaBaThCy MPHTAHYTHM,
Ina HaneHOTO UPHTArHBAHEs NJYHKepPa TPYXKHHY 3allelkH 3aMka HeoOXopumo
ocaaburte, Jienaemylo uwacTOTy CHIHana BH30BA YCTAHABAKBAIOT NoxbGOpoM compo-
TuBJeHHA pesucropa R10 Him emkoctH koupencatopa C6.

HeperopopHoe yCTPOHCTBO s AOMeIEHHH

yCTpOﬁCTBO npgaHasnayend naA OCYUleCTBJEHH F;}OMKOFDBOpﬂlﬂ.EFI CBI3H
Mex1y ABYMA HOMELMEHMAMH, DacCTOSHHe MeXAY KOTODHMH He npeBniuaer 100 M.
TixTaercs or cetH H B HepaGouem peXkHMe TOK He, IOTpebaseT.

IeperoBopHoe YCTPOACTBO COCTOMT E3 ABYX ONHHAKOBHX ycunutenel 3BYKO-
BOR u2CTOTH ¢ GJOKaMH HHTAHHA W JHHYH cBwau. [IpunuunHalseas cxeMma yCHJIM-
Tens n3oOpameda Ha puc. 54,0, Ou coiepxHT npelBAPHTENBHEH yCWIMTENbL Ha
Tpay3HcTope VTI, yewauress MowmocTd ua mukpocxeme DALl v tpancdopmaTop-
HHf 610K nuTaMAs. B oBf3M ¢ TeM 4Te YCTPOHCTBO MHTAETCH OT HecTaGHJIMSHPO-
Bandoro 020Ka NHTaHHA, OPEIBAPHTCIBHEIA XACKA) YCHIHTENAs COHEPMHT A0N0J-
HHTeAbHHH (QUALTP Ha pesncrope R2 M kongenvarope C2. C DOMOMLIO 3NEMEHTOB,
TOAKNOUERHLX K BHBOLAM MHKDOCKeMH, YCTAHABJHBAIOT HeOOXOIHMEIT DEXHM ee
paboThL.

VeUNUTENH MOMKHO COe[HHHTh %epe3 TPeXlpOBOJHYI0 MJAH ABYXNDOBOJHYI® JH-
WMo cBR3W. IIpH DpHMeHehMH TDEXUPOBOLHOM JHHMH CBA3H (Ha CXeMe He HOKa-
3aHA) K KamJoMy BX0Iy YCHAMTeNn NOAKMOYAOT MMKPOQOH, 4 K BHXOAY — Hpo-
BOJ, JIHHHH CBR3H, BTOPOR KOHel, KOTOPOTC BO BTOPOM YCHIAMTE]E NDPHCOSAHHAETCH K
TpoMkoropopuTeso. OGltHe cXeMHiHe NPOBOMa yCH/AuTeNed COBAMHSIOT TPETHHM MpO-
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é'} Puc. 54
BOJOM JIHEHE cBR3H. CoenWHenHe ycHnATenef To Taxoff CXeMe NO3BOJIAET ITPOBO«
ARTH AYNJEKCHYI0 (NBYCTOPOHRHIOW) CBASL.

Yeunurenun MOXHO HCTONB3OBATH M C IBYXNPOBOAHOR NHHHeR CBfisH, COELHAHB
HX BRIXOAHW NPOBOAOM H NOAKAUHS K BEIXOXEM TPOMKOIOBOPHTENH.

Tleperosopnoe ycrpofictBo MOXHO cofpaTh fe3 MHKPOQOHOB, MCIONL30BAB ANA
nepepaun HHGOPMAlHH Te Ke TPOMKOTOBODHTENH, YTO M JAJA  BOCOPOH3BEAERHA,
TIpHHUANAAIBHAST CXE€MA TAKOTO NEperoBopHoro ycrpoficrsa mNokasasa Ha pHC. 54,6,
B stoM cayuae pasroBop MOXHO INPOBOAHMTL TONLKO INoodepelHo B pemume «lles
pepaya — ITpHem». Kammyrauns rpomxorosoputesnelt ocymecrsasercn knonkama SBI,
SB2, BRAOYAOIMAME Tagxe HaNpAXKeHWe CeTH.

Tpananctop VT1 NprMeRNIOT CO CTATHYECKHM Koo((QHUUEHTOM mepenads TOKA
50 ... 100. Konpencaropu Moryr Outbh Jioforo ThHma. I'DOMKOroBODHTENH RPHIOAMM
€ conpoTEBNEHHeM KaTymKH 4—6 Om mommocThio 1—5 Br. Tpaunchopmatop Hamo-
78H Ha MarHHETONPOBOAS C TOHEPEUHLIM CedeHHeM cepreunHra 5 o2 Ero ofmoTa

* 1 comepxmur 2200 BHTKOB nmpoBoma [19B-2 0,1, ofmorka 11— 120 surkoB npoeoza

II3B-2 08. VeanuTesH MOXKHO DaclOJOXHTL B KOPHYCaX pafHOTPAHCASNHOHHHE
rpoxxoronapmeneﬁ MaKpocxeMH clefyeT YCTAHOBHTH Ha pajHaropax.

Ilpr manameeaHud ycrpoificTBa pesncTopoM R1 yCTaHaBmiHBAIOT Ha KoJUBKTOpe
Tpanamcropa V11 HanpsaXerne 3 B. B 3apHCcEMOCTH OT 3HaYeHHA BXOJAHOTO CHrHAJA

_ peascropodM R4 nopbupaioT MaKCHMaNbLHO RONMYCTHMOE YCHneHHe Kackama Oe3a HCkas

L MeNms BHX0IHOTO cHriana. Ecam nmuNs ceA3d HMeer comporusnieHde Gomee | Owm,

—pesmcrop R1 (pec. 51,6) me HCnoAB3YIOT.

Meperopopuniii asroMar

ABTOMST DO3BOJNAET BECTH NEpETOBOPH H3 ROMEUIEHHA C MoJOCWEeAIUAM K
_axopmok xsepH H, NPH HeOGXOAHMOCTH, OTKPHTbL €e C IOMOIIbI0 KHONKH aBTOMATA,
Eczz » nosemenRnE HHKOrO HeT, HHQOpPMalHsf, COOOHIEHHAR NDHIIEAINMM, 3aNHCHIBA-
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e1Cd ¢ MOMOIIBI0 JARAOr0 ABTOMATd HA TPAHIACTOPAHA wMaraHTODOH. Ycrpokcrmo
WHTaeTCHd OT CeTH DEPEeMENHOro TOKa&, B HCXONHOM COCTORHHH JUCDTHE He norpe&wmer.

IprEuBnHaTBEAA cXeMa aBTOMaTa H3oGpaena Ha pHC. 55.0H COCTORT u3 #BYX
SJEKTPOHHHX pefe BpeMeHH Ha Tpamsucropax VTI w VT3, VT4, ycannrtens say-
KOBOH 4acTOTH Ha Tpausuctope VIZ2 u maxpocxeme DAl, pene kommyTauuu yca-
muteqan K|, saextpomarnura samka Y1, ceerosoro Tabao (namnm HL1 —HL4),
KHONOK ynpapienua SBl1— SB4 u rpancdopmaropHoro GJioka MNHTAHEA,

Pafora asroMara HaYHHACTCH € MOMCHTA HaMATHA Ha KHONKY BH30pa SB2,
yCTauoBle.dylo y pXoaHoft gmepu. IIpH 5ToM HanpsiKenue CeTH NOCTyNaeT Ha
DepBagMyio 06MOTKY Tpancipopmaropa Tl ® mammy HL5, koropasi CHrHanuMampyer
O BHWueHuh aBTOMata. Hanpsxenne ¢ BropuuHofi ofMOTKH  TpancdopMatopa
BHNpaManercA JuofamH VD1-—VD4 u 3apsmaer xougemcaropu Cl1—C5. Tox
sapsifik kouflecaropa C2 orkpueaer Tpansucrop VT1, pere K2 cpaGatmbaer na
BpeM:, 3aBHCSMIEE OY CONPOTHBAEHHH ero OOMOTKH, KOs(pHUHeHT2 Nepefiain TOKAa
TpaHaucropa VI1 u emkocTu Kounemcaropa C2.

Ilpu mcHONB30BaHHH YKASAHHHX Ha CXeMe HOMHHAJIOB PajlHONEMEHTOB BDEMH,
B TeYeHEC KOTOPOTO AKOps pese K2 ocraercs B NIPHTAHYTOM MOJOMEHHME, COCTaB-
ager 1,5 ¢. Cpaboras, penre K2 caommu xouraxramu K2.1 3aMHKaeT Uelb 3apsyiKe
kosjaeHcaropa CH). 3Tor KoHzeHcatop a3apsxaercs uepes mion VD8 a0 Habps-
WeHHi ucTouyHka mneranwA. Konraktm K23 mopkmoualor rpomxorosopuress BA1
K BHXQAY ycunaTens. Komtakte K2.2 coegmHaiOT Nemb NOAOXKHTENLHOH o6patHON
cpasH (komneucatop Cl1) B ycHIRTeNe, 4TO NDHBOJMT €ro K CaMOBOAGYK/IEHHIO Ha
sBykosofi uactore. [pomxoropoputesrs BAI n BAZ pocnpouspoisr 3BYKGBOH CHr-
Haa camMoBOsfyxcaeHss, coofilas IpHuleNUIeMY H HaXONWIleMycs B KBapTHpe O
nojaie BH3OBA.

Pene K2 ornyckaer sKopp nocle 3apsixH Komteucaropa C2 miam mpH ormyc-
Kanue knoomkE SBZ2 1o HcTeuewHs BpeMenM aapsgku. Ilocne otmycKahus peae K2
Henk IOJOMHTEALHOH O6PaTHOH CBA3H YCHIMTeNsl PadMEIKAeTCS M CHIHAJ BH3O-
Ba Npexpamaercs. KonTaxtn K2.3 noaxaioualor rpoMkorosopHreas BAl x axonpy
ycHauTenst, KoWrakTe K2.1 pasMeigaior nens 3apsaiaxH xoupeucaropa Cl0 H noa-
KNIOYaI0T HANpsxeHMe HCTOYHMKA K HeNH HHTAHHA BTOPOTO JJSKTPOHHOFD pele
Bpemend, cofipanHoro Ha Tpapaucropax VI3 m VT4, Ilocne storo koMpemcarop
Cl0 uauumaer paapsxarhes, Ha 0asy TpaHakcTepa VI3 nocryfiaeT OTPRLIATENbHOE
N0 OTHOINEHHI0 K €0 SMHTTEPY HallpsKeHHe, H OH OCTaeTcd B 32KPHTOM COCTOH-
HHd. Tpanauctop VT4 orkpuBaerca GasoBHIM TOKOM, OPOXOAHIUHM uepe3 pe3uc-
top R14, m pese K3 cpabarueaer ua BpeMsi, 3apucilllee OT CONPOTHBJICHHA pe-
suctopa R10 u emkoctH Komaencatopa C10. Ilpu ykajamHHX Ha cXeMe HOMHHANAx
PAAHOIEMEHTOB STO BpeMs Coctapaser oxolo 15 ¢ Komrakrm K31 exmoummie-
rocn pene Gnokupyior ksonky SB2, wonrakim K3.2 pasMHKaOT LeNb NHTaHMS
NepBoro aJexTpoliHoro pefe BpeMeHn. Ilocne sToro kopencarop Cl paspsxaerca
gepes pesuctop R2. [as ofpasopamHus Nenms paspiikH KoupeHcaiopa C2 vepes
pearcrop R2 cayxur auwon VD3.

EciM B KBapPTHEpe HHKOTO HeT, ABEPh 3aKPLIBAIOT HA 34COR 3aMK4, KOTGPHA
HaxMnMaer ¥a xHonky SBl, pacnosoxennyio Ha ero miaHke. Ecaw kr1o-nmbo Ha-
XOOHTCA B KBapTHPe, /iBePb 3aKPHBAOT Ha 3alllenky SaMka, M knomka SBI or-
Oyliera. B 9THX . cayuasX RanpsMeHHe HCTOMHHKA RHTaRHs Yepe3 KOHTakTH KHOm-
xu SB3, komraktel peqe K34, K1.2 nocrynaer cooTsercTBeHHo JHOo Ha namny
HL2 — «Topopute — 3anucey, an6o Ha namny HL! — losopure — Caymares.
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Ha sxoa ycmamrens mpu olecrouemnoM pene K| TOAKMOYeH rpOMKOrOBOpH-
Teap BAl, sa puxop — BA2. Ciopa, IpUM3HOCHMEE NPHINEAILHM Y BXOJA, BOCIPH-
HEMAIOTCA pOMKOroBopHTesieM BA), ycHIMBAIOTCA H BOCODOHSBOANTCA B KBApTHpE
rpoukoropoputened BA2. Eciu neofxopumo fath oTBeT, HaxomAmufics B KBapTH-
pe HaxumaeT Ha KHonky SB4. Ilpn 3ToM, He3aBHCHMO .OT NONOXKCHME KHOIKH
SB2 x pene K3, mopaercs muramue ua tpamcdopmarop T, pasMmKaercs mens mp-
TakHA pene K2 m samulkaercs uene npranus peae K1, IMocse cpaGatumanms pese
Kl ero xonrtakth K1.2 pasmukawr memb nutanysi Jamow HL1 W moganoTt Ha-
opaxenne Ha Jamay HL3 — «Caymafite». Kontakt Kl.1 v Kl4 nogkmoyainrt
rpoMkorosoputess BAl k Bmxomy ychmmutens, BA2-——x Bxogy. Bocnpeuumaemue
BBYKOBHE KOJeGanus TpoMKorosoputeseM BAZ2 yCHIMBRIOTCH H BOCHPOM3BOAATCR
rpoMKoTOBOpHTesemM BAL,

OTRpHTL NBEDhL MOMHO LDH BEMOUEHHOM ABTOMAaTe, HaXas Ha kHomky SB3,
KOHTAKTH KOTCPOH pasMHKZI0T uens nuranus jamn HLL1 —HL3 M sraouanor nam-
ny HL4 «Bxomutes, OnuopeMeHHO uepes KouTakTel KHomke SB3 nopserca Ha-
OpmXerHe Ha sieKrpoMaradT Y1 samka H pene Kl.

Jns GucTporo BHKMOYEHHR CBETOBOro Tabno NoCJe OKOHYaHHA LHKIa pabo-
Th {mHocne omiyckanas kuonxky SB3 uum SB4) menonesyiores xoutaktw  KL3.
Ilpa cpaGarmeamun pene K1 kongercarop C10 6HCTpO paspaiKaeTcs Yepes KOH-
TakTe K1.3 u pesucropm RS, R1l. Jlwon VD8 xe naer nepesapsxarhCa Haups-
HeHueM ofparHoH uoAsapHocTE Kouaencaropy CI0, a amoa VD9 npensrcreyer
fiporekannio Gasosoro TokKa wepes Tpamsucrop VI3 mpu BrmoyenHom pere Kl.
Ilpr stom rpamsucTop VT3 sakpur, VT4 otkpuit, H uyepes obmorky pene K3 mpo-
vexaeT TOK. ITocne ormyckamms pene Kl tpamskcrop VT3 oTkpHBaeTes, WyHTHpYR
Tok 623w Tpamsuctopa VT4, Kotopulfi 3akpHBaeTcs ¥ ofecTouMsaer OOGMOTKY pede
K3. Huon VDD moBHunaeT HameXHOCTh OTHycKanus pese. JIns 3amuTH TpaHsHC-
Topa VT4 or mnepenanpsikeHHs, BO3HMKAWOIEro OT HHAYKTHBHOK SHeprHM obMor-
KH peJie B MOMEHT 3aKPHBaHHA TpamusHcTopa, cayxeT auox VD11,

Konrakter K3.1 cofecTogeHHoro peJe pasMHKAlOT llelb IHTaHEA TpancdopMa-
TOpa, ¥ ABTOMAT NepeXOJHT B KCXOIHoe cocTofHMe. JIAA mpelorspalllenHs NOxadu
HANpAXEHHN Ha IlepBoe 9NEKTPOHHOE pelie BpeMeHN C HepaspAAMBIIEXCH KOHAEH-
catopop C5, C6, uro mprpeno Ow K J0XHOMy cpaGaThBanuio peie K2, ucoons-
80BanKR Auoan VD6 m VDT,

¥Ycunurens apyKoBol uacToTH cofpaH Ha TpaHswcrope VI2 M MEKpocxeme SAL
OH HMeeT 4YyBCTBHTENBHOCTb OKOA0 15 MB, 4ro fBASETCH NOCTRTOMHHM JJA YCH-
NeHHs CHrHAJa, 06pasyioIerots B KaTyllle rPOMKOFOBOPHTeNR OT 3BYKOBHX Kojela-
®Hfi ropopAero. YpoBeHb BHXOJHOTO CHIH2JIa YCHJHTENS YCT2H2BJHBAKT IepeMeH-
HHM pe3HcTOpoM R9.

Utobnl sanHcasocs coobimeHne ﬁpnmenmero, HeOGXONHMO NOJKJIOYHTE K &ABTO-
MaTy TpaH3ECTODHHA MarEHTOQoH. Bxop wMarnuTohoHA NOAK/IOYAIOT K BEXORHEIM
npoeogaM [, Z aBroMara, Uenb OHTAHHR — K OpoBofAaM &, 6, kuonka SB1 mpu
STOM AoMKHA GHTL HaXaTa 3aCOBOM 3aKPHTOro 3aMka. MarmuToon cregyer oc-
TABHTL B DEXHME 3allHCH,

B aproMaTe MoXio HCOOJb30OBaTh TpansucropH VT2, VT3 ms cepuu KT315,
K1312, KT306; VT1, VT4-—KT603, KT608. duonx VD6, VDIO tunza H310 nax
cepun KJ105, J1226; VD5, VD8, VD9, VDIl us cepsn KJ509, 11220, KI521,
KH522. KoenencaTOpH MOMHO DPHEMeHHTE Jwoforo THOZ, I'pOMKOTOBODHTENH MO
soctero 0,5—1 Br ¢ comporapiennes katymwkr 4--6 Om. Pene K1—K3 Tuna
P3C.32, nacnopt P®4.500.341. Kuonkz SB1, SB3, SB4 tuna KM2-], xuonka SB2
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aianorabapaTHan MOGOO THNA, pacCIETAHHAA Ha Hanpmkemne 220 “B. Jammm
HL1 —HL4 ga mHanpskende 12 wma 6 B ©wpE DOCIEACBATEILHOM BEJIOYEHHH ABYX
aamn pMecro ogHoft, Jlamma HLS meomosas moboro T#ma, mampeMep THOS.
Pasbem X1 manoraGapatuui, nio6oro THma, nanpusep PC-10. Tpancthopmarop Ha-
MOTAaH HA MATHHTONPOBOAE ¢ MJOHIAJLI0 NONEPEYHOTO CeyeHMH He Menee 5 cm?,
Ero nepemwsas ofmMoTka conepxuT 2200 BmTkoB mposoja I[I2B-2 0,1, sropus-
Has — 120 purkom nposoga I13B-2 L,0.

CpeToBoe TabJ0 YCTAaHABJAHBAWT Yy BXORZHOA JBepH Ha MecCTe pacno:xomenm:
KHOTEH 3BoHKa. PasMepu cperosoro tabso ¢ jaammamu HL1 — HL4 v xxomkoit SB2
MOrytT OmTe npousBosibabiMy. OcHoBanMe Ta6/10 HIrOTOBAAOT H3 (OJNLTHPOBAHHOrC
crexsorexcronura. Ilocne ero ofpaforkM Ha GOJbrHpPOBaHHHA OPOBOAHMK NpHIA-
HBAIT JaMnn M GOKOBHE CBETO3AIHTHHE NJAacTHHBL. “Hajmuow BHNOMHAKT KieeM
B®-2, cMEluaHHHM € TYUIbl0 C BEYTPeHHEH CTOPOHK MOMYNPO3PAyKOR KpuukH Tal-
a0. Cpomkorosopuress BAl saxpennsior ¢ BHyTpeHHeil CTOPOHH NOMEIEHHA H BO
uafemanne CaMOBOSOYKIEHHA YCHJHTeNIN H3-3a aKycTHueckoli ofpatHoli  CBASH
SAKPHBAKT €ro NEKOPaTHBHON Kpmmko#. Ha MecTe YCTaHOBKM rpOMKCrOBODMTENS
HeoOX0A¥MO DPOCBEDARTL HECKOABKO JAeCATKOB OTBepeTHE AuaMmeTpoM 3.4 Mum,
KOTOPHe CO CTOPOHH KBaPTHPH 3&KPHBAKOT MeNKoH MerTaumHyeckof cetkod. Oc-
TaibHHe 5JeMEHTH aBTOMAT2 pacmosaraloT Ha TeuaTHofi IJaTe, KOTOpYW IoMe-
maloT B KOPOYC DaiHOTPEHC/ISALMOHHOIO IPOMKOrOBOPHTeds. Muxpocxemy SAl
CJIe1yeT pacnoJoMETh Ha HefOMKIIOM pajHATOpE.

HanaXupasue aBTOMATa HAUMHAIOT C H3MeDeHHs NOTpe(nseMoro TOKa, MNpo-
Tekamllero B ueN# BropuiHod o6MoTKE TpaucopMaTopa. 3TOT TOK NPH BHKZAIC-
GEeHHHX JaMIax ceerpBoro TabMo ¥ BHKIIONEHHOM BSJIEKTPOMArHMTe 3aMKa  He
Zomxed mnpepuinate 100 mA. Mlas storo B Nelb BTOPHYHOR 06MOTKH Tpancdop-
MATOPA BKJIOYAOT AMIepMerp INepeMeHHCOrO TOKaZ H HaMMMalor Ha xuonky SB4.
3ateM npopepsitoT Hanpsienwe ra koRpencatope C3. Ono moaxuo Oumre 13 Bi:
+1 B. Tlocne sToro NPOBEPSKOT INAaJ1eHHEe HANpFXeHHs Ha TpaHaucTope V14, Ko-
TOpoe He JOMHO NpeBnmate 1,0 B (oxo 00yc/loBjeHO CONPOTHRJCHHEM pE3HCTO-
pa R14 u crariuecknM Koop@HUEEHTOM MepeAaud TOKa TpaHsucropa). Ilpu ma-
aatu¥ ®a Keonky SB2 pomkma saropaTecs iamna HLS B cpaGorate pene K2 na
speMs 1—15 c. Ilocne ormyckanua sxops pede K2 poaxno cpabaTHsate pede
K3 & szaropatcs nmamna HL1 (HL2) ceeroporo 7abno. IlopropHoe mamatHe Ha
kHonky SB2 He JIOJOKHO H3MeHSTh pexknEMa paCoThl aBToMara. IIpy:MuMHY KHONKH
SB3, koTopai HaKMMaeT HA MHKDOIEPEKNIOYATENH KHONKH,  cJlefyeT IOAOTHYTH
TakeM 00pasoM, 4TOOH CHAYala BEMOYANCA MHKDONepexNOYaTellb C SaMEIKAKILH-
MH KOHTAKTAMH, a MOTOM ¢ fAePeKNOYAKINEMH. JTCT PelXHM BHKJIOYEHHS apTOMaTa
€ecOX0EM AR IPOROAXEHHS pasroBOPa C NpHUte/iUHM Ge3 MOBTOPHOIO HAMKATHA
#a KHonky SB2.

Pesuctopom R4 ycTaHapiAHBAOT YKA3aHHHH Ha cXeMe PeXHM MO NOCTOSHHOMY
TOKY TpausHcTopa VT2 npeipapuTeqbHOr0 Kackafa ycuiutens, Pesnctopom R7
I'.IO}IGHpﬂIﬂT AONYCTHMOE MAKCHMAJNbBHOE YCH-HEHHE OT TrpOMKOroBODHTEAA @OpH YyC-
TAHOBKE DErysATODA TPOMKOCTH (nepemeHHull peauctop RY) B MaxcHManlbHoe Mo-
Aoxenne, Eclu npu moaxmoueHHu rpoMxorceoputenss BAl kx Bmxoay  ycuAMTens
B03HMKaeT (OH INepeMeHHOro T0xa, HeoOXOAHMO COEAHHEHME TI'DOMKOTOBOPHTES
BAI ¢ aBTOMAaTOM BHIIOAHHTH IKPAHHPOBAHHEIM NPOBOJOM.
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AsTOMaTHYeCKan TeAedOHHAN CTAHIHMA HA AECATH HOMEPOB

Jas  apToMaTHueCKOW TemeOHHOM CBS3H NPH OTCYTCTBMM NpPOMHI/eH-
BHX ATC moxHO co6paTh yCTPOHCTBO, NDHHUHNMAJLHAA CXeMa KOTODPOrO IpHBEAE-
#a ma puc. 56,0, CTamUHA pacCyHTaHa Ha NOAKMOUEHWE [0 RECATH TeNedOHHHX
annapartor moboro Tuia. JlamMa JNHHHE CBASH ONpeJeiseTcs ee obmuM compo-
THBJEHHEM, KOTOpOe He JAoMxH0 npesbunate 500 Om. CraHiuus ofecneunBaeT of-
HOBPEMEHHYIO CBfi3b MEXJy ABYMA annapaTaMH M BHpabaTHBaer caymebHHe CHO-
HalH H CHrHaNe GAOKMpOBKH, mojolune npommmenHofi ATC. IMutaetca yerpoi-
CTBO OT CeTH, CpeilnHil moTpebasemuii Tok okono 0,1 A.

Yerpo#icTeo COCTONT H3 TOHAMBHOTO reHepaTopa Ha smementax DDL.1, DD1.2,
TeHepaTopa TaKTOB Ha 3neMenTax DD2.1, DD22, dopmuposartens umnyascos Ha
Tpausucrope VT2, snementor ynpamnenns DDI1.3, DD23, DD2.4, neouusorc cuer-
9iKkd Ha Mukpocxeme DD3, neomuHo-ZecATRUHOro AemwH(paTOpa Ha  MEKpOCXEME
DD4, umsepropor Ha MEKpocxemax DDS5, DD6, ysaa pere Ki1—KI0 Grokuposks,
ysaa pene Kll —K20 wommyrauns, ysna emsoBa Ha Tpamsuctopax VT2, VT25,
pese K21, pene K22 pexnma paborw u 6noka nutauds ma tpancdopmarcpe TI,
nHopax VDI1—VD4, VDB8—VDII, crabummtposax VD6, VD7, VDI3 n TpaH-
sucrope VTI.

B mcxopmom cocrosmHR, koriia TpyOke ammapatos E1 —E10 nmosomenun Ha
poraary, peae K1 — K22 ornymern, TORanbHHI redePaTop B reHepaTOp TaKTOB 3a-
TODMOMEHH KOHTakTaMu pene K224, c9eTHEK NepeBcAHTICS B HYAL HANpPANKEHHEM
BHCOKOTO YPOBHS, NOCTYNAIODINM depe3 pesucTOp RBO or Herounwka nurames 5 B.
[IpepmonoxmM, uT0 HyXHO TpOBECTH pasTOBOP Haxofsmemycs y ammapata E1 ¢
npucyreTRyomEM y annapata E10. Ilpy camsran 1pyGrm c anmapara E1 vuepes
pesncropu R6, R16, sunnio CBASH, BHyTpPeHHMA pesncTop annapaTa, R26 u mepe-
xon Oa3a —smurTep TpaksucTopa VT3 npoxoaur 70K B OH oTKpHBaercs, Pene
Kl cpabarmsaer u uepes kouraktn K1.2, aoa VD47, xomwtakts K22.3 obpasy-
ercst uenb Ha olmufi nposos. Pene Kil cpaGatmmaer n konraxtH KI11.3 noaxdmo-
qaioress K obmemy nposony, IlpEMepro uwepes 0,1 ¢, mocie cpaGaTepan¥si perne
Kl, vepes peancrop R74 u amon VD27 sapsmaercs xompencatop C34 n cpafa-
TeBaeT pene K22, Komrakrm K22.2 sammkaior nens obmotky pede K21; konrak-
s K223 pasMuKaor nens cpaGatupanns pese K11 —K20; konraxth K22.4 ne-
PeBOANAT reHepaTOPH H cueTyHk B pabounfi pexcwM. ITOCKOJILKY CYETYHK HAXOXMTCH
B HYNEBOM COCTOSHHM, € Buxola 0 rmemudpatopa na Bxoa szemeHta DDS.1 mo-
CTymaeT HallPAXKEHHE HH3KOTO YPOBHA, HAa BHBOJ 5 anementa DD1.3 — manpsmke-
HHe BHCOxCro yposHf. CHIHaJH ToH2/BHOTO TeHePaTOpa ¢ BHXOJ2  3AEMEHTa
DD1.3, uepes xongexcatop Cl2, routakt K112, K1.1 nocrynator ma annapat El,
TeJle(ped KOTOPOro BOCIPOH3BOMHT HeliDepHBEHI CHrHaj «Csoboxros. C Beixopa 0
JemydpaTopa HaNpsXeHHe HH3KOTO YPOBHA NOCTyDNaeT TakkKe Ha puXod J2 3de-
menta DD24, ¢ BuHXOma KOTOPOro HanpskeHHe BHCOKOTCG YPOBHA uEPes JHOA
VD58 n pesncrop R72 orkpusaer Tpamsucrop VT25, u pere K21 cpaGatuipaer,
pasmuKan koHTaktamn K211 uens nepemennoro nanpawennsa 110 B. Ecm remeps
cExTe TPYGKy ¢ Jwboro ppyroro annapata, Hanpamep ¢ E10, cpaGoTaer pere K10,
o pefte K20 me cpaBoraer, 1ak Kak pasoMkHyrH koHTaktTH K223. Tenedonom
annapata E10 GyneT BOCNPOHSBOAHTRCH [PEPHIBHCTHIA TOHANLHHA CHPHAN «3aHATO,
KOTOPHA o0pasyeTcs ¢ BHXOAHHX CHTHaJOB HBYX TeHeDParopoB, NOCTYNAKMHX Ha
axoin snaementa DD23. C Buxona sToro aneMenta uepes koumencarop Cll, xom-
rakt K20.2, K10.1 u pesucrop R25 curuan noctynaer ma annapar E10,
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Eciu nomeponaGupatenem ammapara E1 waGpams uudpy 0, ma pesmcrop R4
BOCTYNHT [ECATh HMIOYJBCOB aMIVIHTYAOA 25 B, KOTOpPHE OTKPHRPAIT TPaH3HCTOP
VT2. [nn ycTpameHHA TOMeX OT ApeOeara KOHTAKTOB HOMEDOMAGHDATENR HCIOIbe
aoBakm crabunuTpoRn VD16, VD16 ® komzencatop C13. Umseprnpysics Ha sne-
mente DD6.6, mMnoynrcH noctynamor ma cuetHwR mxom Cl cuerunka H mepermo-
Y2IT ero B COCTORHRE, NPH KOTOPOM Ha BhiXomax 2, 8 ycTaHaBiupaercs Hanps-
JeHne BHICOKOrO YPOBHA. Ilpr stoM Ha Buxome [0 pmewndpatopa neliCTByeT Har
TpaXeHHe HH3KOTO YPOBHA, HA OCTANLHHX BHXOAaX — BHCOKoro. C BHXoja Sfe-
Menta DD6.5 uepes pesicrop RS0 ma Gasy Tpamancropa VT23 nocrynaer zanps-
JEHHE BHICOKONO YPOBHA, OH OTKpumaercd H pefie K20 cpalatwpaer. Curmaa to-
RaJLUOTO eHepaTopa, NGXTynamwuii wa annapat El, Gaoxnpyercs Hamprxennem
HH3KOFO YDOBHS, Hocrynawouum Ha BuBox 9 snementa DDL.3. Ha pmsoa 12 ane-
MeHra DD24 noctynaer HamnpsiXeHHe BBICOKOTO YDOBHS, pPaspellas NpOXOIKICHHE
Ha Oasy tpamsmctopa VT25 curnanon raktosoro regepatopa. Pene K21 Haymnaer
fiepeKnyaThcl ¢ 4YactoTe# npuMepHo 03 I'u. CxsaHocrs paGoOTH pese NpHMEpHO-
paBia 1,5, T. e. mpeMs#, 7pH KOTOPOM SKOpb HpuTAHYT, B 2 pasa Gojslle Bpe-
MeHH, KOTHla OH OTIYIIER.

Ecan 7pyGxa sexur Ha annapare E10, nepemennoe manpsmense 110 B wepes -
koumexcatop Cl, xonraktw K221, K21.1 (npm ux sammkanmm), K20.1, K101 u
peanictop R25 nocrynaetr Ha SBOHOK aNmapaTa, KOTOPHHA BOCIPOHSBORMT IpepH-
BECTHH CHIHall BpisoBa. B aTo mpeMa ma renedor ammapata El gepes pesucrop:
R46 noctynmaer npocmyumsahde cureana Besosa. [Ipw cHsTHH TpYOKM ¢ anmapa-
ta E]0 cpabatusaer pese EIQ u anmapath uepes rostakta Kli, K112, K101,
K20.2 moaxmouaercst mapajseneno. Ilpn sambikamum kontakror K1.3 m KI0.3
OTKPHIBAETCH TpaHaucTop V124 u pene K21 me otmyctut swops, IMockonexy pene
K10 npursiByTo, CHrHan NpOCTYIIHBAHR: BH30Ba uepes peanctop R46 me mocry-
maer Ha amnmapat El, 9T0 naeT BO3MONKHOCTh BECTH DAsTOBOP € NPHCYTCTBYIOMEM
y ammapara E10. Ecom 1pyfka Ha ammapare E10 Guna cusTa paMene u ee re-
Jeiol BOCOPOHIBOZWMN CHrHai «3auatTos, NpH cpabatusakum pene E10 annapats
TaKXe BKJIOYaTCH ;s pasrosopa Oes NojayH cHrHana pHaoBa, [locle Oxondamns
pasrosopa TPyOKH CefyeT NONOKHTh HA PHEArA annapaTtod H CTAHUHS yCTaHOBHT-
Cs B HCXOJIHOE COCTOsHHe.

Ilpu nomomn namn HLI—HL20 npomsbomurcs KORTPOAL pabOTH M TOHCK
HEeHCNPABHOCTH CTAHUMH H KHRAHA csasu, Hanmpumep, ecin annapar El maxonnres e
pexuMe ceasH c¢ annmaparom E10, 6ynyr ropers aamns HLI, HL10, HL11, HL20.
ITpu 3TOM annapatel ¢o cHATOf TpyOkoft numuuupylotcs nammami HL2—HLS, 3a-
MbIKaHHE NPOBOAOB JIMHHA CBA3M HHAHOHpyeTcs Jamnamp HLI—HL10 mpu Haxo-
spennH TpyGoK Ha pHvarax annapatop. ECGIK NpoMsowed oOpHB B JIHHHH CBA3H,
coorsercTByomlas mamna HL1--—HL10 se saropaetca npH cHATHE TpyOKM ¢ pHYa-
roB annapara, NOAKAIYEHHOr0 K 3TOH JHHHH.

Koupencatopu C8, CI0 npesnasHaueln Ans GWILTPAUEM  BBHICOKOYACTOTHH T
noMex B HCTOUHHke NHWranud, C14—C23 — s NpONMyCcKAHMS CHTHANA BH30BA, #
rakme st yaepxanus pesie KI—KI0 b nputanyToM nosomeHMs SKopa npu pasmH-
K2HHH KOHTAKTOB HOMeponabupartens Bo epeMs naGopa momepa, C24—C33 ocyme-
CTBJMKOT 32J€PKKy Ha cpaGarhigahne peae K11—K20 mpu nepexmovenud Ametnd-
paropa. ITnon VD5 cnocoGersyer o6pa3soBaimid CKBAXHOCTH CHTHAOB reHepaTopa
TaKkToB npumepuo, 1,5; VD58 nexmouaer ornyckause srops peae K21 npm orepiom
Tpanauctope  VT24 B  HanpsxeHMH  HHSKOFO YPOBHA HA2 BHXOAE  SJEMEHTS
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DD24. Huomm VD27—VD36, VD47--VD56 ocymecTsasioT pasessky oemefi no
TMOCTOARHOMY ToKy, VD17—VD26, VD37—VD46, VD57 uyamHpylor BMOyJanCh
flepeHaNpsAKeHHA Ha KoJIekTopax TpaH3ucTopoB VT3—VT2D mpH ©X saKpuBanHH.
Crabuantponn VD12, VD14 wyHTHpPYOT na oOmMEBEA NpOBOA YCTPOACTBA HMIYJbLCH
HENOyCTHMOH AJNA MHKDOCXeM aMIIHTYAH, OOCTYNAIOMHEe uepe3 KOHBeHCATOPH
€12, Cl11 npu cpaGatnpauny pene K1—KI0.

Huox VD5 wmanomomuufi repmaumesmft Jwoboro Tana. JHOAH BRHpAMHTE.L-
#Awx moctoB VD1—VD4, VD8—VDI11 ma mpaMofi TOK He MeRee 3 A, HanpuMep M3
<ceprn K1202; VDI7--VD57 ms cepni K105, K106, KJ209. Tpauauctop VT1
‘u3 cepuii KT817, KTB01, KT805; VT2 — wua cepun KT312, KT315; VI24 — us
cepun KT361, KT203; VI3—=VT25 — u3 cepun KT608, KT626 uny TpausHCTOpHHe
c6opku KTC613. Yxasausue TpaH3HCTOPH MOryr OwTb ¢ awbuM GykBewHuM o6o-
suavenneM, Cratugeckuii KoapHLEEHT HepeAayn TOKA B HCIONE3YEMHX TPaH3HC-
Topax noaxen GuTe He Menee 50. Konpencatop C5 remepatopa  TaxToB  THa
K50-6 na paGouee wampsenne He memee 15 B. IlpH OKCHAHOTONYIPOBOOHHKOBOM
#HAH TaHTaloBoM KoHgencatope Cb remepaTop TakToB He paGoraer H3-3a GOMBLIOH
YTEUKH TOKA npH 06paTHOM HaOpSKEHKH, KOTODOE BOSHHKAeT BO BDeMA ero mepe-
3apaike or Bxona saementa DD2.1. Muxpocxemn w3 cepuw K155 mwmw K133 yka-
‘SaRHHX THNOB. Eciy K CTRHUMH NONKMOYAIOT He SoMee [EBATH anliapaToB, MHEKPO-
cxemy DD3 Momuo mcnoaszcsars thna KISSHME2 (pReonH 6, 7 CONHHHTE ¢  06-
aum npoeaioM), DD4 —quma K155HMIL. Ilpe stom BMecTo HEHBEPTOPOB Ha MHK-
Pocxemax DDS5, DD6 neofxogsmo NPHMEHHT: TPaH3HCTODHEIE COTMACYIONHE KH-
‘BepTopu. Cxema OHOro MHBEPTOpa NpHBEJERa Ha puc. 56,6, Kpome Toro, Ha Bui-
Bon 12 snementa DD2.4 creayer mopaBaTh UHBEPTHPOBAHEMI NONOAHHTENLHHM Sie-
#erToM (DD1.4) curnan c BHXORa COIVIACYIOIIEro TPaH3HCTOPa, NOMKIIOYEHHOro K Bbi-
xofy 0 neumdparopa, Mugpocxems DDS, DD6 MOMHO 3aMEHHTS TPEMS MHKDOCKEMaMi
K155/IA3. Jiamnu HL1—HL20 thna CMH-10-55, manpsuxennem 10 B, ma Tox
55 MA. Pere KI—K22 tuna P3C-22, macmopr P®0.500,163 wmm P3C-32,
macniopr P®0.500.343. Tpascopmatop Hamorar na marsmronposoge LUE30:
X30. Tlepeuusas oOmetka 1  cogepmur 1250 eutkoB mposona II9B
0,25, sropuuyas 11 —630 Burkos nposona [I3B 0,25, sBropEuHAaA  of-
wotka IIl1 —160 Butkos nposoma IISB 0,72, Bropuysam obmorka IV -~
45 suTKOB npoBoaa I[19B 0,8,

Ina magemuofi paborn cTauRMKR HeoSXONHMO NpaByALHO PACHOJOXKHTE /8-
MEHTH H BHTOJHHTD MOKTaw. K ofuleMy OpoBony HCTOMHHKA MHTaHHS MHKpPOCXeM
HOJIb3R NMOAKMYATH IEMEHTH, OHTaioluecs oT HerouAkka 30 B, Coellusenue 06-
M#X NPOBOACB HCTOYHMKOB 16 k 30 B HYMHO BHIOAHHTL ONHUM [POBOKOM CE-

» yeHHeM He Meree 0,8 Mm%, Mexjy sHBON2MH OTPRUATEJNLHHX OOKJAANOK Koupenca-

Topos C6 m C7. Mlns ynpo6crBa KouTpoasa paborTm cramimy Jamnm  HL11I—HE20
crefyer pacnonoeTh nox Jaampamu HLI-—HL10. Tpansucrop VT! ueobxopumo
DNOMeCTHTD HA panuHaToPe C MOUIHOCTHIO paccenBaHus 5—7 Br. Cranumo Tarxe
MOXHO cofpaTh B HA MeHbllee YHCAO ANNAPATOB, TPH STOM YMEHBIIHTCH WHCJO
pene GJOKHPOBKH H KOMMYyTallHH.

Hanaxupanue cTaHinMe HaSHHAIOT ¢ NPOBepKM NpaBWILHOCTH MoHTaXa. IlofGo-
‘pom xompencatopa Cl3 mobusaloTcs HagexHoH paboTH CueTYHKA OT HoMepoHaGH-
Patenn TeledoRHOro anmapara. Pesdcrop R73 moaGmpalor TakuM, YTOGH TPam3uc-
wop VT24 GHJ 3aKPHT npH cpaGaTRBaHNM pesie OAHOTO annapara, nampumep Kl,
& NOJHOCTBIO OTKPHT NpH cpaGaTHBaHKH pejie ApyX K Gosiee anmaparob, Hampa-
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mep Kl uw KI10. HacToTy TOHAJNBHOTO TeHEPATOPa MOXHO NOAOOpaTh KOHAEHCATO-
pom C4, wacrToTy TreHepaTopa TakToB ~—xoupencatopom C5. Jlna crabuinrofi pa-
Gotn rerepatopoB nogbop yacToTH pesucropamMn R2 ®m R3 Re peKomenjyercs.

Hpocroit sxsamenarTop

BoJbIOHHCTBO CYLIECTBYIOILHX JICKTPORHKX OOy4YalOlHX MAIUMH XOTS M
OTJIEYAI0TCA 2aMETHO NO KOHCTPYKIHH W BHENIKeMy BHLY, paboTalor NO CIHOMY
NPHHUHIY — BRHGOPOYHHX OTBETOB. YYaMEMYCH TNpeIaraercs BONPOC H HECKOJbKO
OTBETOB HA HEro, cpeid KOTOPHX ORFH BepHHHA. 3TOT NPHHLEH He COBCEeM NPABHIb-
HHA ¢ TOYKH 3peyHs MeTOJWKH MpernofaBanhs, TaK KaK 3anaCTyl0 BhI3HBaer y yya-
LETOCH CTPEMJICHHE YFraJilaTh HMCTHHHHH OTBET, 2 He HAXONHThL ero HCXond H3 TBep-
OHX 3uanni mpegMera, Onnako NpocroTa TakKHX ycTpoficTs ofecreuwsia HM Jocrta-
TOUHYK) MONMyNspHOCTL. 34ece MYGAHKYeTCH OIHCAHHE HECAOKHOR ofydaiomeft Ma-
LIKHEE, MO3BOJRIONIEH NMPOBEPHTL 3HAHHA NO HECKONBKHM Ouneram.

YerpoiicTBo cOCTOMT H3 [IByx NYJABTOB: MYJLTA NPENONABATENA H NYJLTa yiIa-
merocst. Kouwcrpykuuefi npeaycMoTpeHo NOAKJIOUEHRe K NyJALTY IperofaBareds He-
CKONBKHX HYJAbTOB YYaIlHXCH.

B onAcuBaeMOM BapHaHTe NYJALTOB YyYauHXCHA TOABKO ABA, OAHAKO STO MOUTH
B 2 pasa yeequu#BaeT NPONYCKHYI0 CAOCOGHOCTL NpPH OMpOCE H COKPAINaeT BpeMs
Il NPOBENEHHA 3K32MEHOB.

IpuunumuameHas cXeMa SK3aMeHatopa Noxasana Ha pHC. 57,4, Ilyast mpeno-
napatens E2 paccunram wa paBory ¢ JBYMs yuanluMucH oznHospeMenHo. Ilpn ixe-
JIaHWH YHCIO OMPAIIHBAEMHX MOXeT OLITh YBeJHUEHO, HO NOPH ITOM NyJLT Npefo-
naBateyis YCJIOKHHTCA 3a cueT RoGapjeldHs KOJAMDYOLUIHX BCTABOK H THE3JOBHX Ya-
CTeit pasLeMoB, HHIHKATOPOB M MepCKAlouaTeNell OyABTOB ydallHXCH.

Kaxpwult nyaer yyamerocs El coesuusiercs ¢ NyAsTOM NpenoaasaTenss  lo-
cpencteoM Kabenas g3 22 xmn anmnofi go 20—3Q M. Ilyaer mossoaser orBeuats
Ha BOmMpocw Onnera B Juofoff mocaeloBaTeNbHOCTH, NMPHUEM DEsYy/ILTAT OTBETA Xpa-
HHATCR B TaMATH no 45 MHH H MoXer OHTb BHAaH Ha OyJsT  TIpelojaBaTes.
Ilynsr yvawerocs NpeAycMATpPHBAET SJEKTPHYECKHE GJOKMPOBKH, HCKIIUAKMIAE
noaGop orsera mpr pafote B pemuMe 3k3aMeHa. Ilpm Haxatun onHoBpeMeHNO HY
Ase unH Ooflee KHONMKH OTBeTa B NAMATL 3K3AMEHATOPA 3aHOCHTCH TOJLKO Henpa-
Bunbiui orser. IIpH MHOrOKpaTHHX HAMATHAX HA PaE3HWE KHOTNKH OTBETAZ B Na-
MATII NyJbTa OCTASTCA PE3YNLTAT OF HAKATHA Ha INOCAEIHION KHOTKY.

OK3aMeHANHORHEE CHIET CcOfep:HT naThb BonpocoB. Ha Kaxjuit §3 5THX BO-
NPocOB LACTCR MATh OTBETOB, ONHH H3 KOTOPHX MpaBunbHHE, B coorBercteHm ¢
STHM Ha MOyJLTE YYalierocn ecth NRTh nepekyovareneit SAI—SAS «Bonpocs ©
nath kHonox SB1--SB5 «Otaers.

Ilepexmouaress SA1 srmouator {myaer El) ans orseta ma mepsmii sompoc GH-
nera, SAZ2—mua propoft ¥ T. 2. Takum o6pa3oM, BXMOUEHHEM OINOrO H3 STHX Iepe-
RinouaTeneli oCYWECTBAMIOT MOAFOTOBKY HyJLTA YYallerocs K OTBETY Wa COOTBET-
CTBYIOLLKE BOMpOC,

Kpome 70ro, Ha mymsTe MpPEMoflaBaTel]R AOAKHE OHTb YCTAHOBAGHH KOMHPYIO-
miwe BCTABKH, COOTBETCTBYIOLIHE TOMY Han HHOMY Omaery. Ecau 3te ycaoBH4
COGMOAEHH, TO TPH BKMNOYEHHOM Nepekiiouatefle (Ha NyJBTe Y4allerocs) 3aroput-
€A COOTBETCTBYIOIMMH CBETOAHOM, CHTHATHIUDYIOUMA O rOTOBHOCTH NyJbTA NPHHATH
orser. Ecan fyasT npemogaBaTeNs He MOATOTOBNEH IJIsi NPHEM2 OTBETOB, CRETO-
AHONH HA MyJibTe YyameroCs He 3aropaloTcs.
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Ha nyaste ydawmerocs Her HHMKAaKHX HHAHKATODOB, YKashiBAIOLIHX HAa pesydib+
TAT OFBET2 €pa3y NOCJHe HAMATHA HA COOTBETCTBYWElMe XHONKH orsera. [lpaBuis-
HOCTh OTBeT2 y4aluiics MOMET y3HATh TONBKO Nocjie TOrO, Kak  TPenoIaBatelb
HAaXMET COOTBETCTBYIOIL{YIO KHDHK}" Ha CBOEM NYJbTE.

— PaccmorpnM memp OporeXaHHs TORa Opr oTpaloTKe TpPaBHABHORO OTBeTa Ha
oxmy Bompoc. onlyeTuM, uro Ha BTOpPO BONpOC NDABKABHHM Oyger narwii  oT-
BeT. JTOMy BONpOCY COOTBETCTBYET Nepekjodarens SAZ2 Ha myabTe Yvamlerocs.
OcrafbHEe KHODKH B 3TO BpPeMS HaXKKMare Ee cneayer. lIpm  nepexaroueHHR
woHTakroB SA2 mnosoxureabHan o0kaanka koHneHcatopa C2 coepmssercs ¢ npo-
BOJIOM, K KOTOPOMY MOAcoefkHeHn aHoaw VDI—VDS m pesuctoput R1, RS, RS9,
R13 u RI7. Bropwe BHBOAB 3TRX 3JeMeHTOB cOelHHEHH ¢ kHonkamu SB1—SBG.

Hanpsixkenne NONOMHETERLHONM HOAADHOCTH € HMCTOYHAKA DHTAHMA Yepe3 mepe-
®moyatens SA6, pazveMb X2, X1 (kontakth J-2, 7 COOTBETCTBEHHO) HCCTYHAeT
HAa HIDKHHE (Mo cxeme) koWrakt Repekmoyarean SAl w panee wa SA2. Baaroga-
ps TOMy, ut0 Repewioyarens SAZ sxaoueH, HaNOpsKeHHe NHTaHus NOCTyNaeT Ha
Zrog VD7 wu  ceeroamon VD22, xoropuili uepes pesncrop R24, amon VD32,
pazseM X1 (koHTaktH 20), nepekmouarens SAG coenHHeH ¢ OTpPHMIATENLHHM [0~
JIOcOM  HeTOYHHKA mHTaHus, Cseromuon VD22 saropaercd, H3Bellan YYAHIEIocs
0 TOTOBHOCTH NyJbTa K BEORY Orpera Ha BTOpofl Bompoc.

IMNonoxkurensHoe Hanpsaxenue ¢ Hepexsiiovartets SA2 uepes puop VDI2, pass-
eM X1 (xowrarr I4) n paseeMu X2 1 X1 (koutaxtm 7-8-9 m [2) nocrymaer Ha
gHonky SBS5. Ilpm HaaTHH Ha 3Ty KHOOKY uepe3 pe3uctop R20 koxzaencarop G2
BApANKACTCA A0 HanpsiiceHAn nWTannA. Llems sapanke KoHZehcaropa C2: orpHua-
TeJbHHA NOJKC HCTOYHHKA RMTaHMs, KOHTakThl ! pasrema X1, orpHuareabHad
ofknajka KoHJeHcatopa, Nepekiiouatens SA2, SAl, pesucrop R17, kmonka SBS,
xoutaxTel [2 paspema X1, konTakrH 7-9 pasbeMa X2, xontaktH I4 pasmeMa X1,
mon VDI2, nepewmouatenn SA2, SAl, xonrakrnt 7 pasvema X1, xontaktd 2-1
pasbema X2, mepexmouarear SAG H MOJNOMHTENbHHE NOAIOC HCTOYHHKA IHTAHHE,
Ilpr maxkarun JM0GOH APYrod KHONKH oTeBera koHiencarop C2  sapamarecs  He
Gyaet, TAaK KaK HA ApYTHX KHOIKAX OTCYTCTBYET HANpSIAeHHE.

Eciy oZHOBpeMEHHO ¢ HAXKaTHEM KHOTKH NPABHJBHOTO OTBeTa HANKATL JIO-
Gylo apyryo, manpumep SB4, To TOK, Npo#ian Yepes KOHTAKTH KHOMKH SB5, pe-
aucrop R17, nuon VD4, xonraktw xnopkd SB4 u peancrop R16, pusoser Ha pesn-
crope R16 ponoamurensuoe mafesMe HANpAMKCHHA, M- Koujencarop C2 sapaiurca
A0 MeHBILIErc HANPSXeHHs ([PH MCTOUHHKE NMHTANHs Hanpsakenwem 12 B Ha kounewm-
carope Gyner npuGansHressho 2,6 B). Droro nanpaxeHMs HefOCTATOYHO JNIR OT-
KpHipaHus TPHHHCTOpa V82, uro neobXoARMC And (PHKCADNH HPaBHALHOTO OTBETi.

Tlocne orBeroB Ea BCe BOHPOCH YUAHIMACA OIHOBDEMEHHO BKJIOYHET HA CBOCM
mynbre mepekmoyarean SAl m SAD, coofman TeM caMBIM NPENOJIABATENO, YTC Ha
BCE BONPOCHL JaHBl OTBETH, H C NyJAsTa IpPenofdBare]s yuallHics MoXer NOJYYRTb
HHOPMANHIO O TOM, KaK OH chpaBusics co cBOefi safauefi, Ilpn s1oM Hanpsenue
HCTOYHHKA INHTAHHA 4epes HHMHME (M0 CXeMe) KOHTAKTH Iepekmoyarenefi SAl n
SAD, zmop VD43, pesncrop R21 sapsmaer xonpeHcatop C6. UYepes auon VDIO
nocrymaer nanpsxeHne Ha cserogmon VD25, m oH 3aropaercs. Kpome Toro, sro
Hanpsikende uyepes komtaxtH I8 pasbvema X1 nocrymaer ma myJbr npernofaBatens,
Tpe saxuraercs cperofHof VD41, cHriainsMpys © TOTOBHOCTH pe3y/abTATOB OT-
BETOR HA BOINPOCH Hunera, .II,JIH OpHeMa OTBETOB npenoiaBareas BKJAKYAET la
nyapre E2 nepexmouatenr SAG, depes KOHTEKTH KOTOPOrO [OZ4ETCs HANPAMEHHS
auTanua Ha katywky peqe Kl u ero wkontaktH K16, koropoe cpabatmisaer a3
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camobaoxnpyerca koutagtamu K16, Komragtat KIL1—KI5 sroro pene mnomkaio-
9aj0T KoHZeHcaTopw NamaTH Cl—C5 K yOpaBasioOllAM  37€KTPOAaM TPHHHCTOPOR
VS1—VS5. Ecin manpsKeHHs Ha KOHIGHCATOpax NpesmmanT 4, 5 B, TpemHCcTOpH
OTKPHBAIOTCE H 06pazyloT HENb s 3aKuraHda cseropmonoe VD21--VD25, ko-
TOpPHE YKAashBaT, Ha KaKHe BONPOCH GbUTH AaHH NpaBH/JLHHE OTBETH,

Huaukanns TOTOBHOCTH Ha DyJbTe YUallerocs NPH ITOM TacHer, Tak Kak Nepe-
EmovateneM SAG pa3aMbkaercs Lemb nHTaHkEA AHonos VD31—VD35. Ilpe erasw-
YeHNH nepersiouyatens SA7 nomaeTcs MHAMKAIHS OTBETOB Ha OYZABT YJamerocs,
opu 51oM Ha csetoguoan  VD21—VD25 nocrymaer noaoxHTeNbHOE HaOpsIiKeHHe
wepe3 1Honn VDI16—VD20. OrpunareNbHoe HalpsKeHHe HCTOYHHKA [HTaHHA Ha
9TH CBETOAMOJAH IIOCTYNAeT Yepes  OTKPHTHe TpuHHCTOopw VSI—<VSH,  muoau
VD26—VD30 n pesucropd R23—R27. [llocse nepekiiodeHus nepekitoyatens SAS
CBETOAMONH MHIMKALKY OTBETOR HA NyJbTe YYAIUErocsi TACHYT H MyJbLT TOTOB K
IpHEMY CTBeTOB Ha BONPOCH Cleayioulero Guaera.

Vunekatius oTBeTOB Ha NyJbTe OPENORABATENs) COXpAHACTCH [0 MOMeHTa Ha-
XaTHs Ha KHoNKy SB6, koropas paspuBaer penk TpuxHCTOpoB VS1—VSS5.

Ocranbere sSJeMeHTH IK3aMeNaTOPa HMEIOT CJAefylolllee HAIHAUEHHE:  JHOMK
VDI—VD5 & pesucropm R1, R4, RS, R8, R9, R12, R13, RI6, R17, R20 npenua-
3uavens JuiAa OnokupoBkm noxbopa nNpaBRAbHOTO oreeta. Konpencatopm Cl—C5
CAYRAT [Js 3a[OMHHRNHS Pe3yAbTaToB NpaBHAbHHX orperoB. Pene K1 u Tpummc-
TopH VS§1--VS5 cunthpalor EHbopManmo oreeros. Pesncropn R2, R6, R10, R14, R18
noBHmalT crabHasHocTs pabothl TpuHHCTOpoB VS1—VSH, a pesmetopu  R3, R7,
RIL, RIS, R19 orpanmumusaior TOK paspaixu kounencatopos Cl—C5 uepes ym«
pap)AlOUIHe SJeKTPOAN Tpuanctopos. Jinomm VD26—VD30 sampewmawr npoTeka-
HHe TOKa 4epes cpeTofyoan VD36—VD40 ppu paGore Ha nyawTe yualgerocs B
pexaMe Bujayh oTseros. [uogm VDII—VDI5S coymar nas nogaus HanpsiKeHRA
Ha COOTBETCTRYIOUIYH0 KHONKy SB1-—SB5S npu maGope OTBETOB Ha BONpOCH B CIy-
uae, eC/lH HECKOALKO BOMNPOCOB HMEIOT ONHH H TOT Ke NOPSAKOBHI HOMep IpaBH/be
Horo orsera. lmops VD43 sampelyaer mporekanwe ToKa depea cpeTofHon VD4l ®
pexnMe npeema orseror (SAG mkioven). Pesncrop R21 orpampausaer chay Toxa
wepes puox VD43 Bo Bpems sapankn wousiencatopa C6. Peancrop R22 paspsakaer
kouzencarop C6 npu HaGope orBetop Ha nyawte El, 3anpemas npuem oreeros ¢
UynbTa fpenonasarens Ge3 NOAaYd FOTOBHOCTH € HyNnTa yuamerocsi. Pesrcropm
R23—R27 n R28—R33 orpammykBaT CcHIy ToKa cBeroamonos. Pastem X2 npen-
HasHateH Aas ObCTPoR WHQPOBKH RPEBHIBHEX OTBETOR HA Kamiauii Guaer, ocy-
LIECTBAAEMON IIyTeM 3aMeHH BUJIKH pasbeMa. KOHTAKTH BHIKE pasheMa CoelHE:-
HH C KCOHTZKTaMH THE3OBOH Y4CTH PabeMa COOTBETCTBeHHO WHGPY NPABEABHEX
orseros. Uludp npasmasiux oTseroB srakH X2—55431 osnauzer, uTo Tepeomy
BTOPOMY BOMNPOCAM COOTBETCTEYET NATHI [PABHILHBIA OTBET, TPeTheMy BOHNpOCY —
YeTBEPTHIT H T. 1.

DK3aMERaTOp NHTAeTCH OT CeTH MEPEMEHHOTO TOKA Yepes TOHHMAOWER Tpaue-
tdopMaTop ¢ BTOPHUBLIM HanpmkenueM 10 B mompoctoio 15—20 Br. Meroummx
BTOPHYHOTO HaNpsKeHHs HecTaGHAMSHpOBaHHHE (puc. 57,6).

Ilps npaBEALHOM MOHTANEe HANZKHBATL SKIAMEHATOD He Tpebyercs.

Kopnycw nyabToB yualllerocs W NpenofaBatess OAHHAKOBR TO pasMepaM
(2202100100 mm). Huosm KpemHHeBLe, mOOHE, lonyckamoltne NpaMol TOK He
medee 70 MA, TpumAcropn K¥101 ¢ mobum GyKseHHHM HEiekcoM. [Lfsl HeRoTo-
PHX TDHHACTOPOB clenyer nopobpars pesuctropu R2, R6, RIO, R14, R18. Ceero-
fHoH TaKkke JooCHe, HA TOK He Gomee 20 MA. BMecro cBeronuoIoR MoiKHO HCe
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[O/b30BATH AaMiu HaxamupauHs CMH-6-20 (6 B, 20 mA)} man KM-12-0,06 (12 B;
0,06 A). Ilpy HcroOAB3UBAHKH IPYrHX CHCTORHOMOB (HE YKASAHHEIX HA MPHHIHTIN-
aJLHOR CXeME) WM MPHMEHeHHH AAMN HaKaJHBaHUA HeoOXxoauMo nono6paTh orpa-
HHYHTEJBHEE De3HCTOPH B LENfX CBeTONHOAOB. HoMuuanu Pe3UCTOPOB paCCUHTHBA-
KT HCX0OS H3 paﬁo‘lel"() TOKA CBeTOoJNONAa HJAH JaMIbkl HAKAJHBaHVA, NaneHHa Ha-
NPsiKEHHA Ha HHX H JONYCTHMOrc TOKa uepes tpuuucrop. Jlas nmamnw CMH-6-20
CONPOTHBAGHHE DPE3HCTOPA, BK/MIOUAEMCrO NOCIeA0BaTEeNBRHO ¢ Hell, Gyner paBHo:

Ruos=(12--6)/0,02=300 Om.

Has namnwe KM-12-0,06 conpoTHeiieHHe JOGaBOMHOFO De3UCTOPa cCAexyeT Mo-
JoGpaTh HCXONS H3 JAONYCTHMOTO ToKa uepe3 TpHHHcTop (70 MA). Jlamnur ape wa
KaXANA TPHHHCTOP, clefoBaTeNbHO, A06aBOUHME pesncTop ROMMeEH OHITh TaKHM,
gro0H OH OrpanHYMBal TOK Yepes KakAyw Jammy Ao 3naveHHa [=70/2=35 mA.
Ho s10T TOK MeHbllle HOMHHAJBHOro, pastoro 60 MA, ® mosroMy mamma Gynmer ro-
PeTh HETONHEM HAKAJIOM.

Pere Kl moforo THOZ € [ECTHH) 3aMBIKAWIIUMHECH KOHTaKTAMH, HalpuMep
PKM-1 (nacnopra PC4.500.816; PC4.500.819). O6morka pese ma palouce Hamps-
menne 12 B, conpormsienue pe Menee 100 Om. MoxKHO HCNIOAL3OBaTh OBRA pedie,
nanpumep P3C-22, macnopr PP4.500.129, o6MOTKH KOTODHX BKAKONeHH  Napal-
aemeno. Kongencatopw C1—C5 tuna K52-1, K52-2 pomsin #@Merh Hefosbmofi
TOK camopaapsiku. Tlepekmoyaremn #1 kHonkn — [12K wam apyroro Twna, Morram
Detanefi MOXHO BeCTH Ha BHIBOJAaX KOHTAKTOB Nepekawgateteir 12K, ecim mepe-
KAIOUATENH M KHOMKH HMelor He MeHee YETHPEX NepeK/IOYAIONIHXCs CeKuMil, HIH
Ha 0TheabhHblXx Ajdatax. Jna pasvema mudpatopos X2, X3 NPHrOAHE Takxe BHI-
KH, KOTOpble BHOONHEHH H3  (ONBrHPOBEHHOIC  CTEKJOTEKCTOJNMTA,  HaNDUMep
PriH35, PIIIIM17-48-3. B kadecTBe NepeMEIMEK MeRAY KOHTAKTAMH BHAKH IIH{-
patopa ynoGuo ucnons3oBate GOALrY, CHATYI0 M3 (QOABFEPOBAHHOTO CTEKJIOTEKCTO
anta. Beramky mmdparopa moMemalor © HM3oAAUHOHHBEE kKopnyc. Ha cropowe xop-
nyca, TOBEPHYTOH K NpenofiaBaTe/]lo, JealoT HaAnAch Wu(pa UPasWIBHEX OTBe-
TOB, & CO CTOPOHH y4amHuXc — HOMep OHIeTa.

DReKTPOHHLIT aHANM3ATOP

DNeKTPOHHEIK aWaiH3aTOp npeAcTaBAsier coboli cBoeo6pasHoe ofyyamllee
H KOHTPOJHMDPYIOIIEE YCTPONCTBO, KOTOPOS MOMeT OHTh HCHO/AB30BAHC NMPH HIYHYeHHH
TPadHYECKOro MaTepHata — DAITHIHHX CXeM, uepTexell H T. M. Yyauwiica npu
orBeTe Ha BOUPOc oBf3all B ONPEAENEHHON MOCTEAOBATEALHOCTH NPRKOCHYTHCH
YKa3KOA VOKONPOBONSUWIHX 1AacTHH, H300paMmaIOWIMX JNETANH CXeMH HJIH YepTea.
Ilpapuapknfi 0TBeT BHCBeunBaeTcs Ha rabmo cnosoM «[IpaBHMLHOS, HenpaBHALHEA
orBer — cnosoM  «Henpasuavio», B ycrpofictee npesycMoTpenn SNEKTPHUECKHE
GJOKHDOBRY, 3avipeliawiiie yuamemycs oOGMaHYTL NpENOIaBATEJss [PH OTBETE Ha
BoDpoc. JJeKTPOHHHA aHaJH3aTOP NHTAETCH OT HCTOMHHMKA I[OCTORHHOIO TOKa Ha-
npaxerHeM 5 B u morpeGasier TOK NpPH MOraleHHHX Jamnax Tabao oxkoao 100 MA.
Konmueerso nocieoBatesbHex BHOOPOK He NPEeBWINACT JEBSTE.
IpunAnunuanshas cxema aHANH3AaTOpa MOKasaHa ua puc. 58. Yerpoficreo cocra-
HT B3 y3aa BHOOPKM OotBera Ha pasbeMe X1 m komrakrax XS1—XS9, XPl, yama
KOHTPOJIs TPABWILHOCTH BHOOPKH OrBeTa Ha MHEpocxemax DD1—DD5, DD7--
DDI2, ysna nepeofa ROKasakKii Ha HyMn ma saementax DD6.1, DD6.2 u y3aa MH-
AHKAUKE Ha TpaHaueropax V12, VT3, rpumucropax VS1, VS2 u nammax HL1-—HLB,

103



¥01

7 212 nma R 18
i V13178, b1))]
D17 npl2 o3 8.1 o
b, - , nonar
7 g S| T 2 F sl7 3 .4 z 4 sl 7 5 &
2 5| 15 ] bl
, ]s« TL 5
7 g7 T1%
v O i
@m K
723, .
2 2 59;;338
5 1
DDI-DD5 KISSAA3 - s Jpsz  DUs3
ID7-T0IT KISSTMZ )\ 390 7 23p
DDI2 - KI557A2 K baibody 7
o=z
5
e E ., Henpa Bumsro
NEDEGEEEY I GEEE BGEE RET - "*’P"‘-”m‘” \ +58 o
- é < HLT YHL2 3 [ma [mes RIE ,] 3 ,]
ﬁjtﬁ‘lk’f"\ﬁ\f"\ qu&“""%’ /\/\A E:% 4 %’
AN J\ LJ\ J\ l | i I i L g
xsi X359




B nepsHit MOMEHT IOC/Te BKJIOWEHHs yCrpoicTea nepexsmodatcies SAl koupged-
catop Cl paspsixen ® Ha Bxone sieMenta DD6.1 ycraHOBAEHO HaNpAXKeHHE BH3-
Koro ypoetsi, C BHXORa sineMeHra DD6.2 Ha sxom c6poca Ha HYJb TPHITEPOB Mo~
CTyNaeT HanpsxkeHHe HH3KOIO YPOBHS, W OHH YCTAHABJHBAIOTCH B HCXOIHOE COCTO-
siHMe, NMPH KOTOPOM HA NpAMHX BbixoAax (BHIBOAH 5§, 9) RmeficTByer HanpsameHHs
HH3KOTO YDOBHfl, 4 Ha WHBEPCHHIX BHIXOZAX (BEHBOAL 6, §) — BEICOKOIO YPOBHS.
Iocne sapsiaku koumencatopa yepes namnu HL3—HLIS u pesucrop R11 azneMenta
DD6.1, DD6.2 nepexmouawTcs B ¢ BHXO0Aa anementa DD6.2 nocrynaer Hanpsxe-
HHe Buicokoro yposea. C BuxO#a MEKpocxeMH DD12 © BHXOIOB 3JEMEHTOB
DD5.3, DD5.4 nocrynaior HanpAMXKEHHH HH3KMX ypoBHed, TpamsucTopu VT1, VT2
H TpHHHCTOpH V81, VS2 sakpurH, namnw HLI1—HL5 noramesn n aHannsatop
HaXOHHTCH B HCXOJHOM COCTOSHHH,

Paccmorpum pabory ycrpodicrBa Ha TpHMepe. [IpefiMONOMKHM, NTO Ha H3yyae-
MOM WuepTee yYaHIeMycsl HYKHO [OK&3aTh NpABHABHYI0 TOCAENOBATENbHOCTb clop-
KH yala, COCTOALLYI) H3 JAeBATH AcTanel, korophe Ha cxeMe ofo3HayeHbl KOHTAK-
Tami XS1—XS89., Ana storo yyamuficn Meraannyeckofl ykaskoli (Ha cxeme ofosHa-
yena koHrakToM XPl) mnociefoBaTteNbHO J4OJUKEH NPHKOCHYTBCA K KOHTaKTaM
XS1—X89. Ilpu npukocHoBenuM K KoH®axTy XS1 Ha Bxos snementa DDI.1 no-
CTynaeT HanpsiKeHHe BHCOKOTO YDOBHA H HA €I0 BHIXOJE YCTAHABJAHBAETCH  HA-
NpsMECHHe HUBKOrO YDPOBHHA, KOTOpoe mnepekmioyaer rtpurrep DD7.1. Ha sxox ane-
menta DD3.2 (smpBoa 4) noctynaer wanpskeHHe HH3goro yposas. [locne mpHkoc-
HOBeHHs yKaskoH K Kowrakty XS2 nepekutounrca aiemedt DD1.2 u rpurrep DD7.2
YCTaHOBHTCH B COCTOfiHHe, IpH KOTOPOM Ha TIpAMOM BHXoAe Gyaer HanpsideHue BH-
COKOr0 YPOBHH, HA HHEEDTOPHOM BHXOJE — HANDAKeHHe HUIKOTO YPOBHS. DJIEMERT
DD3.2 npu 5TOM He MePeEMIOUATCH, TAK KAK HA €F0 BXOJ TDEABAPHTENBHO TOCTY-
OHJO HaNpAX(eHHe HH3KOrO YypOBHA. YcTpoHcTse paGoTaeT aHaJOCHYHO IPH Tpa-
BHIBHOR BRIGODKe W JPYTHX KOHrakToB XS3—XS9.

HMocne nepexarovenus Tpurrepa DDI11.] ¢ ero HHBePCHOrO BHIXOAR HANpAMNKeHHe
HH3KOrO YPOBHA NOCTYIdeT Ha KoHTakTH [§ pasbema X1 u panee uepes KOHTaKin
19 sToro pazmema Ha Bxoj aneMenta DD5.4 (BmBoa I3). Ha Buxome srtoro sae-
MEeHTa ycTAaHABNHBaeTCA HANpPAXeHHe BLICOKOIO ypoBHA, Tpausucrop VT2 u tpuuu-
crop VS2 orkpuBalotes u saropaworcs JaMnm HL3—HLS5, noaceevmpammue croso
«llpaBuabio». Ecin Bpr Bubopke JCONylieHa HeNpaBHIbHan MOCAEAOBATENEHOCT:
NpHKOCHOBeHHS yKasKO® K KoHraktaM XS1—XS9, Ha cooTBercTByOLleM BHXOme
opHoro - u3 aneMentos DD3.2—DD5.] ycranaenusaeTcss HalpsiKeHHe HH3KOTO YDOB-
ua. IIpu stoM ¢ Bexoga MEkpocxeMw DDI12 B sumXoaoe ajeMedtos DDS.3, DD5.4
ONOCTYTNAIT HANPSXEHHSA BEICOKOIO ypoBHHA, TpaHancTopn VI1, VI2 H TpHHHCTOPH
VS1, VS2 orkpuiBalorc u saropatores qamnw HL1—HLS, nopceeunsaniipe ¢ioso
sHenpasuabhos, Ilocne oTkphisauus TpHEHCTOpa VS2 Hanpskenne HH3KOIO YPOB-
Hsi mocrynaer Ha Bxof snementa DD6.1, npn rotopom va srixone DD6.2 yeraman-
JIHBAETCA TAKKe HANpfXKeHHe HU3KOrO YPOBHA, 3anpeilaioliee NepeKJTiONeHHe TPHT-
reépoB OT kourakTos XS1-—XS9.

lamwenye Tabno, a Taxxe KOHTpOUb HchpaBHoctd samn HL]—HLS nposepsior
kaxatHem Ha kHonky SBl «CoOpocs. IIpE 5roM TOK uepes TPHHHCTOPH He npoie-
Kaer ¥ oHH sakpubaiotcs. Ilocae ormyckanmy kHomkd naMnel HL1—HLS racuyr u
YCTDOHCTBC YCTaHABAHBAETCA B HCXOAHOE COCTOSHHE.

Jns ananusatopa uenecooGpasHO MPHMeHATL MuEpocXeMu TTJI-norukW, Ra-
oprrep By ceprn K155, K133, tax xax onN HMEOT CPABHBETEALHO HEAKAOMHEE
BXOJW K He TpebylOT NpHMeHeHHA CHENHAABHEIX Mep J/if NONAPAERHS EABOGADK .Ha~
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OpsMEHHs HAa BXOJARMX nNposofax. Tpanarctopm VT1, VT2 ma Tok KOmmeKTopa He
menee 100 mA, nanpumep ua cepun KT603, KT608. MomxHO NDHMEHHT:  TaKXe
TpaHsHcTOPH H3 cepun KT315, Ho nazeRHOCTb YCTPOACTBA INPH 3TOM HECKOJLKO
cuusHTes. TpuercTopw cepun K¥201, K¥V202 ¢ Jno6uM  OGyKBEeHHHM — HHICKCOM.
Jamma HLI—HL5 nHanpsikenmem 6 B ma tox 0,5..07 A, Ilpr ucnosnesopanun
TPHHHCTOPOB W3 cepuH K¥202 mamnm moryr O6HTh Ka ToK go 2 A. Paswem XI
He MeHee geMm Ha 19 KOHTaKTOB--= Jio0OTo THMA.

K amanusatopy moouepesHo MOXHO TOAKIIONATEH JIOG0E KOMRYECTBO CIEIHANb-
HO R3rOTOBJEHHLIX YCTpoficTB, ueprexefi ¥ Jpyrux ydueGHHX naakatoB. Has sroro
KaxcOHA YepTe)X H3roTOBAAIOT H3 MOJOCOK aNiOMHHHeBo# (OJILTH, B KOTOPOM Hao-
OpakeHHe OTACNBHHIX Jerafell SNEKTPHUECKH He JOMKHH OHThH COSNHHEHH MEXAY
coboii. K monockam (osieTH B cOOTBeTCTBYIOHICH ROCICKOBATENLHOCTH BHGODKH TIPH~
COEJMHAIOT NPOBOIA OT BHIKH pasneMa X1. Kpome Toro, Ha BHIKe 3TOTO pasbeMa
HeoGXOIHMO BHIOJHHTL COCJIHHCHHe Memay 19-M IITHpeM H OXHHM M3 INTHpef,
NopAAKOBEE HOMep KoToporo Ha 9 fonbiue NOPSJKOBOTO HOMepa MOCHAEAHEro BXOi-
Horo mnposoja BuCopkH orsera. Hanpumep, nocienHuii BXOAHOA TNpoBof BHGODEH
OTBeTa MOAKIIOUEH K TPeTheMY WThHp pasneMa X1, Jas BRIoOYeHHs gamn tabno
Hocae TpeTbell BLIGODKE HymHO KoHTakT 9 pasbema Xl coeauHHTH NPOBOJAOM ¢
9+3=12-M KOMTAKTOM BHIKH 3TOrO pasheMa. Kamiwf Miakar JAOMKEH HMeTb
CBOI0 BHJIKY pasneMa X1, KoTopyio NpH pabore BRKJAKOYAIOT B PHE3N0 DPO3ETKH pash-
ema X! amanusaropa.

Tlpy npaeuabiOM MoHTaXe yeTpoficTBO HafieskHo pafioraeT Ge3 HaJaKHBAHHA.

HCTOYHHUKH TIMTAHHSI

ABTOMATHYECKHE YCTPOHCTBA NSl 3aPSAKM aKKyMyJAsiTOpOS

OnucuBaeMble yCTPORCTBA NpefHasHaueHH /fs 3apaiki Gataped akky-
MyJasTopos eMxocroio zo 100 A-u. MasecTHo, wro 2apafKa aKkyMyJsiTopoB Gooh-
INHMH TOKAMH CHIJKAET CPOK HX CJIyXOH, YMEHBIIAET eMKOCTh. 3apfifKa Ke Maiu-
MH TOKaMH Bpejila He NMPHHOCHT, HO 3aHHMA3eT MHOTO BpeMeHH. 3apAKas KHCAOTHHE
aKKyMyJafTOpH, 0cO6oe BHHMAHHE CACAYeT YAEJATh CBOCBPEMEHHOCTH OKOHYEHES
npouecca 3apsiiKH.

Ilpu SKcmiyatalHH aKKYMYJAATOPHEX 6artapeli HHOLIA cTApaiOTCsl MepefaTh Hu
ABYX-TPEXKPATHHE 3apsill N0 CPABHENHIO ¢ HOMHHAJALEEIM [YTeM YyBeJHYeHHA JJH-
TQJNbHOCTH 3aps/KH, Ho 3T0, KadK NOKa3aja IPpaKTHKA, YBeJuuHusaer TO«']IH.HHY aK-
THBHOrQ OJIOF Ha MOMOMHTENLHLIX INACTHHAX H yckOpAer ux paspywenwe. Hop-
MaJLHLIM IPHHATO CUYRTaTh Iepelady” aKKyMylaaTopy mpm 3apagke 115—120%
H3DpACXOAOBAHHOTO 3apsala. IIpu3HAKAME OKOHUAHHMA {IPOUECCA 3apPEIOKH SBAKIOTCH
rasopujeienne Ha OGONX 3NEKTPOAAX, YCTaHOBJEHHE INOCTOSHHOTO — HANPAMCHHA
2,5 B sa ogHOM 3J€MeHTe H ROCTOAHHOH MJIOTHOCTH 3JEKTPONHTA. -

3apanHOoe yCrpOMACTRO, NPHHIHMHANBHAS CXeMa KOTODOrO HOKa3saHa Ea pHC. 59,
MO3BOJSET B WHPOKMX Npepenax IUIABKO PeryJHpPOBaTh S3apPAJHHE TOK, YTO J4eT
BOSMOXHOCTL 3aPAXKATH AKKYMyJANTODHHE 6Garaped caMbiX pasiHuyRbX THHOB. OHO
pa6oTaeT B jBYX pemHMAx — pyuHom <PyLs H apTomaTHyecKoM <ABT.», Hymuufh
pexkHM paboTH YCTaHABAHBAIOT Mepexawogarenem SAL

B pyueom pexnme paGoThl y3en 2BTOMATHUECKOTD BHKIIOYEHHS O0CCTOUEH KOH-
TakTaMH nepekmioyarenss SAL. Bropofi mapofi KOHT@KTOB 3TOTO TepeKIouaTeNs Coes
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OMHCHA LENb MHTAKHA (PA30HMIYJbCHOTO yasia YNPaBJICHHA TPHHHCTOPOM, cobGpanto-
ro ua TpausHcropax VTl u VT2. Ilnasnoe peryiuposanne $a3ul OTKPLIBAHHA TPH-
HHCTOPA, a4 COOTBETCTBEHHO H 3apfAHOrO TOKAa OCYIUECTBIRIOT NEPEMEHHHM pPe3HCTO-
poM R3.

B asTomMaTHuecKOM pexHMe YCTPORCTBO CaMOCTOATENLHO BHIKMQUAaeTcs {10
OKOHYZHHHM 3apANKM 6GarapeH aKKYMyJisiTOPOB. ¥3¢J ABTOMAaTHYECKOro BEIKJNIOUEHHT
cobpan Ha Tpamsucropax VT3, VT4, crabunutpone VD11 u pene K1, Tlepen uaya-
JIOM 32pAlKH AKKyMy/aaTOpa nepeMeHHmM peauncropoM RI11 meoGxonuMmo  ycraHo-
BHTb HalpsMeHHe, NPH KOTOpPOM ycTpOIICTBO AO/MXHO BHIKJIIOYATHCA TNOC/IE 3aPSiKK
akkymynsTopa. JIis 3TOro NpH OTKAKYEHHOM aKKyMYJSsTOPE YCTPOMCTBO BKIOUYAIOT
B CeTb R B aBTOMATHYECKOM pexHMe pabOTH HaMHM2a0T Ha KHonky SB1, npensa-
PHTENBHO YCTAHOBHB NOLBHMHEIK KOHTAKT nepemeHHoro pesucropa R11 B numuce
(no cxeme) nosnosenue. TlepexmouaTess SA2 yCcTaHRRIHBRIOT B IONOKEHHE H3Me-
penHst Hanpsxenua <«U» H BpauleBHeM PYUKH IepeMeHHoro peadcropa R3 nosu-
AT BLIXOAHGE HANPAXKEHHe [0 BEAHYHMHH 3apPAXKEHHOro AKKyMyJfATOpa. 3arem
MeJIeHHO BPallalT pPyYyKy HepeMmeHHOro pesucropa Ril Ao nonomeHss, npH Ko-
TOPOM YCTPOHCTBO BuKJAOYaeTcA. [lotyie 3TOI0 NOAKIIOWANT aKKYMYJATOpHyo Ga-
Taperw B COOTBETCTBHH C YKa33aHHOH MNONAPHOCTHIO, BKAKOVAIOT 3apAfiHOE YCTPOHA-
CTBO HaXaTHeM Ha KHonKy SBl W ycramaeiuBalor HyXHH{l TOK 3apsfKH Pyuko#
pesscropa R3.

Las npenorepalieHds Heperpesa oOMOTKH pese IPH IOBEILEHHOM BTOPHYHOM
HADDSAXKEHHH B y3/e ABTOMATHYECKOro BHEKJMIOYEHHS HCNOJIB30BAH pesHcTOop R7u
amon VD12, xoropue 00pasyloT OVPHUATENBMYIO OGDaTHYK) cBSsh NG TOKY, CID-
CGﬁCTByIOI.U,yIO NOOAEPIKaHHI0 MNOCTOSHHOI'D 3Ha4YeHIN HANpAKEHHs Ha obMOTKe
pene, Crafuanaalns HaNPAMEHHS TPOMCXOIHT, €C/H IIAJeMHe HANPAIKEHHS Ha peaf-
crope R7 Rocraraer 1,2 B. ITpr aTom orkpeieaetcs anon VD12 B ofpaayercs 1o-
HOAHKTETLHAER 1€ML TOKA depes GasoBylo lens tpamsHcropa VT4, xotopmii mpuot-
KpuBaeicd, a TpaHaucTop VI3 npusakphisaercs, NOANCPKHBAA 3alaHHOe HANpAKe-
Hue Ha pere Kl. Eciy najeure nanpsmxenus pa pesucrope R7 Mennme 1,2 B, auoz
VD12 u Ttpamsucrop VT4 3akpurta, a Tpansucrop VT3 noimocThio oTxpuT. B
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9TOM c/Jyuae BTODHUHOE HATDSIKEHHE IOJHOCTBIO  NPHKJIAJEIBAETCH K  OGMOTEE -
pese. ‘
Jlnsn sapAnEOre yCTpPOHCTBAa MOXKHC HCMONB30BATH NPOMBINSeRHHE HaKanbHEY
Tpancopmartop, Hanpumep TH-61 127/220-50, coenvnnBs ©pH BTOpHuHHe OGMOTHE
TIOCAEIOBATENILHO, HIAH MAFOTOBHTL erc H3 TpaHchopMATOpPa IMTaHHA  TeJeBHIOpa
momuocTeio 180—230 Br. Jina mnepesenku TpaxchopMaTopa Heo0XOAHMO CMOTATH
BCe BTODMYHHe OOMOTKH, OCT2BHB TOJALKO NEPBHUHYI0 H HaMOTaTh BTOPHYHYX 006-
mMOTKy mnposomom I[19B-2 pnamerpom 2,5 mm. Bropmunas o6moTra JomxEa Comep-
#arb 8% BHTKOB OT 4HCNA BHTKOB ceTeBoH oOGMoTKH. EciH YHCHO BHTKOB nMepBHYROR
O6MOTKH HEH3BECTHO, €ro MOXHO PacCukTaTh clelylomHM cnocoGom. Ha mepeuunym
06MOTKy maMaTueaior 30 BATKOB mnposoja amaMerpoM 0,203 mM.  CoGmpaioT
MaTHHTONPOBOA, TPaBGPOPMATOpP BKOYAIOT B CETh, H H3MepPAIOT HANDHIKEHHE Ha
nepeugHOfl # BropHyHOfi O6GMOTKax TpaHcdopmaTopa. UHCHO BHTKOB NepBWYHOR 0F-
° MOTKH paccuHTHBajoT mo <opmyne: w,=30U,/U,, rie w;-—vncilo BHTKOB NepBET~
HOit o6moTkH; U/y — Hanpsmenne Ha nepBHunok oOMoOTKe; U; — HanpsiKeHHe Ha
BropHuHOH oOMortke. [Inf pacvera ykasaHHOe YACGJIO BHTKOB H JHAaMeTpP INpOBOAa
BHOpanu H3 coolpaeHAs yMeHhUIEHUS WOCPEIIHOCTH H3MEpPeHHN H3-338 TafeHHA
HanpAXeHHR Ha BTOpHUYHOH OGMOTKE.

Tpananctop VIl rpemumesnit u3 cepun KT315, KT312; VT2 — u3 cepunm
KT361, KT203; VT4 — na cepun KT815, KT817, KT801. Tpansucrop VT3 ueo6xo-
JAMMO pacmojioXuTh Ha HeGoaollom papmatope. Huopm VD1—VD4 ra npsMoft Tox
He Menee¢ 1 A o ofpaTHoe Hampsmenne He Mehee 400-B, aponm VD6—VD9 =Ha
npaMofi Tok He Memee 10 A, VDI0, VD12 —mo6ue kpeMuBeBHe ManNOf MOIIHOCTH.
HOuonr VD6—VD9 HyXHO yCT2ZHOBHTL Ha pPajHaTOPH, [O3BOJISIOLINE pACCEHEATH
mommocrs 5—7 Br xamnaumfi. Pesncrop R9 cnyHT TOKOBHIM IUYHTOM ANt MHKPO-
amnepmerpa. Ero HsSroToBASIIOT H3 MAHFAHAHOBOH HJIA CTANBHOA MNPOBOJOKA IHd-
MmerpoM 2..25 mu. Peae K1 na paBouee mampsaxeénwe 12 B, manpumep P3C32,
nacnopr P®4.500.341 umm P3C-10, nacnopr PC4.5624.303. Hsmepurensuuit npubop
PAV1 paccuaTam Ha TOK NONHOTO OTKNOHEHHS CTpedkH He Gosee | MA. [lpn ne-
MO/b30BAHHH H3MEPHTe/IbHOro NpHOOpa2 Ha GONBIIHA TOK CONPOTHBJNEHHe PE3HCTOPa
RY mMomer 3mauHTeAbHO OTAMYaThcs oT YkasanHoro. Illkanma toka B n3mMepHTENB-
HOM npufope nporpaaydposana wa 10 A, mxana wanpskesus —ma 20 B.

HanaxupaHhe ycrpoficTBa HaUHHAOT ¢ ¢asoHMAyJeCHOrO y3la  YOpaBRCHAA
TPHHHCTOpOM. JII7 I/IBHOA DPeryfHPOEKH 3apsiIHOTO TOKa NOAGHP2KT  PeXXHM
Tpansucropa VT2 pesucropom R2. JlmanazoH peryMHpOBamHs 3apagHOTO TOKa Yye-
TaHaBAMBAOT MoAGOpOM CONpOTHBAERHA pesHcropa R3. B ysne apToMaTHuecKoro
BEHENIOYeHAR HyXHAO nogobpath pesuctop R7, 4yro6H NpPE NOBHINGHWH BTOPHRHONG
HalpsDKeRHS TOK WYepes pelle He MpeBHINAN KOMHHasbHoro. Peancrop R9 moaBupa-
10T no TokasanHsM npHGopa PAVI1 H nociesosarenbHo BKMOUeHHOrO ¢ Garapeed
aKKyMyMNfTOPOB aMiepMeTpa MOCTOAHHOTO TOKA € mpegenoM Hamepenun 10 A.

K HepocTaTKaM ONACAEHOTO 3aPAJHOrO YCTPOACTBa CJElyeT OTHECTH HMIyJIbCe
BB pekuM paGoTh TpaHcopMaTopa, 9T mowukaer ero KIIJI, a Takxe meyxo6er-
BO YCTaNOBKH HalpAXeHWs aBTOMATHYECKOTO BHIK/IOWEHHA. 3THX HeLOCTATKOR He
HMeeT 3apAfHOe YCTpoficTBO, NPHHNENHANBHAA CXeMa KOTOpOTO u3ofpaXeHa  Fa
puc, 60,a. OrO HMeerT TaKie e TeXHHUeCKHe XADAKTEDHCTHKH, KaK H IPEIHTYIMHA
nprGop. Kpome Toro, BHEIIYEHHOE YCTPOACTBO He MPOMYCKAaeT TOK OT aKKyMynds
TopHO# GatapeH NpE CAyuailHOM NONKNOYEHHH €e oOpaTHON MOJSPHOCTBIO.

IpuGop cocTont H3 nNoEEMaromero Tpanchopmaropa TI1, BHmpAMHTENs sapan-
Horo Toka Ea gmojax VD1, VD2, Bunpsvurens neTannd ysna ynpabaemus, dazo-
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HMOYJLCHOTC y3Ia YAPABJSHHA TPHHHCTODOM HA TPAHIHCTOpaX VT1, VT2, TprHHC~
Topa VS, yana aBTOMATHYECKON0 BHKIIOUEHHMs SapAAHOrO TOKA HA TPaHSHCTOpaX
VT3, VI4 u pmogax VD6—VDI2 B usMepHTelBHOTO y3/a HANPAKEHHS H TORZ:
Ha mepexmouatene SAZ2 H uaMepuTeanHOM npuGope PAV1.

PerynHpoBaHHe 3apsJHOTO TOKa OCYLIECTBARIOT HEpeMEHHHM Dpe3HCTOpOM R4..
KOTOPHf BKJIOHEH B (pAa30CHBHTAIOLLYI0 Lelb y3ia ynpab/ieHds 'rpmu?:cmpom. B Ha-
uaze KamAOro NOJMYMepHONAa ceTesoro Haupsxeuns koxfencarop Cl paspsien,
rpansacTopst VT1, VT2 3akpurh, a 3apsaunii TOK uYepes (avapeio akKyMyJaTo-
pOB Me TpOTEKaeT. B Kak[ioM MOAYNepUOLE HANPSIKCHHA kouaeHcatop Cl aapsixa-
ercs wepes peaucrops Rl, R2, R4 no HanmpaieHus, KOTOpoe MOCTyNAeT Ha Gaay
Tpanauctopa VT ¢ ugenurens R3, R5. Ilpn NMOCTHXEHHM STOTO HANDAKEHHS uyepel

- 6330BYI0 LleNb TpPAH3HCTOPA VT] HauMpaer NpoTeKaTh TOK, KOTOPLE NPHBORMT K
' oTKpHBawmio TpaHaucTopos VT1 m VT2, Himnyabc paspasku kospencatopa Cl mpo-
XOOHT N0 Lef¥ yNpanjeHUA TDHHHCTOpa H OTKpHEBaeT ero, NPORyCcKas TOK 3apsn-
KH uepes GarTapeid akkymynstopos. TpuHucTop B KaXA0M FONYNEPHOAS 3AKPEIBA-
eTCH, KAaK TO/bKO HanpsKeHWe Ha GaTapee AKKYMyJATODOB OKA3HB&ETCH GOMBUIHY
HanpsXKenks, NOCTYNAOWEro oT TpaHcopMaropa.

Vaes aBTOMATHUECKOrO BHKJIOUGHWS SapaiHOro Toka HadnHaer paboraTh, KOr-
a HanpsxeHde Ha GaTapee aKKyMyJsTOPOB JOCTHCAET 3HAUEHHSN, YCTAHOBJEHHOTO
nepexmouateanmu SA3, SA4. Hanpsxenue cpaGaTHBaHHE ONpeleNfeTch obpar-
HHM TNajieHWeM Hanpsxesns Ha crabmaetponax VDIY, VDI2 (oxoao 14 B} =
MpAMEM NafeRHeM HanpsXenus Ha mwopax VD6--VDIO (oxono 06 B Ha xaxpou
auoze). TIpn JNOCTHAEHWH HaNPSKCHHS, YCTaHOBJEHHOTO Mepekaouatensv  SA3,
SA4, pauEnaer MpPOTEKaTk TOK Yepe3 Pe3UCTOp R12 ¥ NpACTRPHBAeT TPaHIHCTOP
VT4, D10 UPHBOOHT K OTKPHBAHMIO TPaH3UCTODA VT3 & IWyHTHpOBaHHI0 GQa3n-
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casuraromero kokaercaropa Cl. IIpn sTom sapAjuEil TOK YMEHBLIAeTCR JIO 3HA-
YeHMA TOKa caMopaspsfkH Garapen axKyMyJATODOB M HaIpFKeHWe HA Hell He NO-
BHUIAETCA.

Hsmepureneuhit npubop PAV1 B nosoxenny «[> nepexmouatesem SA2 noa-
gimouaeTcs K peauctopy R6, ABASOLIMMCH IMyHTOM [DH H3MEPEHHH 3apPARHOFO-TO-
Ka. B nonomenun «U» npubop nopknoyaercs MapajiiesbHO Oartapee aKKyMymaTo-
poB uepes Ro6aBoyHEIE pesucTop R7 M H3MEPAET Halps KEHHE HA Hel.

Ilpe mcnoaHemMH sapsgsoro ycrpoiictBa no puc. 60,0 nepsuynan oGMOTKa
TpancopMaTOpa He BHIKJIIOUZETCH H3 CETH NOCAe OKOHYAHHst 3aps/ikd M Uepes
TpaHcdopMaTop NpPOTeKaeT TOK XOMOCTOro xoja. 3apaiHoe  ycrpollcrBO  TaKixe
MOMHO BHIOJHHTE M C BLIKJIOYeHHeM Tpauchopmaropa NMocie OKOHYAHHA 3apsKH.
Hast 97010 HeOGXOAHMMO Y36/ aBTOMATHYECKOTO BHIKMIOYEHHS co0paTh N0 CXeMe Hi
puc 60,6 ¥ TOJKMIOYNTE €r0 K YKA3AHHHIM TOYKAM Ha cxeme Ha puc. 60.a. Tpasm-
suctop VT3 u pesncropu RY, R10 (prc. 60,2) npr sToM He HCOOAB3YIOTCH.

IHocae BEAIOYCHHS BHKIIOYATenss SAl HanpsaxenMe C BTOPDHSHOA — OGMOTRA
TpauchopMarTopa OOCTYNaeT Ha Y3eA aBTOMAaTHUeCcKoro BHKMouenns (puc. 60,6).
B cBasB ¢ teM wurto Tpamsmcrop VT2 sakprr, VT1 orkpuBaercs, pene Kl cpaba-
THBaeT M EonTaRTH Kl.1 670xkpylor KOnTaktH nepexaiouatens SAl, Tlocne storo
ISl aBTOMATHYECKOTO BHKXIOUEHHA NPHGOpA MOcAe 3apsiiky GaTaped aKKyMyJisTo-
pos pmkmoYaTens SAl Heo6XOMEMO YCTAHOBHTh B BHIKAIOUEHHOE MNOJOXKEHHE.

YerpoficTBO BRIK/IOYAETCSt H3 ceTH NPH JOCTHXEHuMH Ma Oarapee akKyMy»sTo-
POB HANpIIKeHHsl, YCTaHOBneHHOro nepekmouatensmu SA3, SA4. Tlpn sroM ormkph-
paloTcs  TpaHsucropw VT4 (puc. €0,a), VT2 (puc. 60,6) n sakpusaerca VTI
(puc. 60,6). Pene K1 ornyckaeT sixoph, ¥ KOHTAKTH Kl.1 pasMsikalor uenb nep-
BHuHO#i OOMorkd TpauchopmaTopa. Jlis yMeHbleHHsl BpeMeHH BRIKNIOYEHHA pede
Henob30Banb Xontakth K1.2 m peancrop R2 (pue. 60,6). Ilpn pasmbKamuy KO-
Tagtor K1.2 tok Gasw Tpansucropa VT! cKaukooGpasHO YMEHBINAETCS, UTO IPUBO-
AET K GOAbIIeMY 2aKpBIBAHHIO TpaH3HCcTopa M OnICTPOMY OTOYCK2HMIO SIKOPS pesie.
Konaencarop C2 sipnsercs (HIbTPOM NyJbCalMH YNpABAAWILIETO TOKd H yCTpaH:H-
er ppebear AROPA peie B MoMeH? Buikalodenms. [Inox VD1 mckmouaer noctymie-
HHe NOCTORHHOFO HANpPAMEMHS NA y3ed YNPaBNeHEA TPHHHCTOPoM, anon VD2 wyn-
THpYeT ONacHWe BHOPOCH HalpsUKEHHs Ha Kojaekrope Tpausueropa VTL, koro-
puie ofpasytores Ha ofmorke pejte K1 npr 3akpHBaHMH Tpau3Hcropa.

B sapsznom yeTpoficTBe MoXHO NpuMenuts Amoau VD1, VD2 (pmc. 60.49)
MOGOrc THA2 Ha OpsAMOH MaKcHMasbHRIE TOK He Menee BA; VD3, VD4 aaa sto-
pOro BapHAHTA YCTPOACTBA Ha NPAMON MaKCHMANLHHG TOR He Memee 300 MA, oc-
TallbHEE NHOAB — XpeMHueBne ciaaforounne moboro tuna. Tpamsscropm KT3155
MOXHO 3aMenuTdh Tpamsuciopamu KT312B, rpanancropn KT361B -— rpansucropams
KT3528, tpanaucrop KT608B -~ tpansucropom KT6035. Tpansscropw Hs sTHX
cepHii MOXHO MNpUMEHHTb C JI06GHM OyKBeHHBIM iHIexcoM. TpHHHCTOp H3  cepHl
K¥202 na MakcuMancHoe TpoSueuOe HanpsikeHHe He Menee 50 B. Jlmoaw VDI,
VD2 (puc. 60,2) u TpHEHCTCpP HeOGXOMMO pPaCHONOXHTL HA DAAHATOpax, Moul-
HOCTE DACCEHBAMHA KOTOPHIX: LAA KAMIOro ARHOfa —He Mewee 5 Bty ans tpusn-
cropa — ye Mesee 10 Br. HMaMepureibHuii HpHGOP Ha TOK IOJNHOTO  OTKROHEHNS
crpeaka He Gomee 1 MA. [Tepexiouarenn SAl, SA2, SA4 —rymbarep Tuna TII1-2,
SA3 —rajeTnnii Ha OJHO HaNpaB/JeH¥Me W He Mchee ceMH noioxenuid. Pese Ha Ho-
MHEHAJBHOe Hanpsxende obmorke 24 B, u toxk He Goxaee 100 MA, Hanpumep
PBM-2C. Kouraktsl pefle RoJKHE OLITh DPACCYHTAHW Ha KOMMYTAIHIO TOKa He Me-
mee | A npu manpamennuw 220 B. Pesrcrop R6 usrotosies H3 crajibHoli OpoBa-
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JNOKR nmamerpom 1,5—2 mm. Tpanchopmatop T1 mommocteio 200—220 Br, nnowans
nonepeuHoro ceueHust Marmmronposoga 18—20 cm® Ilepeuynas ofMOTKa CONEPHHT
600 ButkoB nposoaa [13B-2 0.8 MM, BTOpWTHas OGMoTka — 2X50 BHTROB fIpOBO-
pa TM3B-2 2,5 'Mm. TpancdopMaTop MOKHO HCMOAB3OBaTe OT GAOKA NHTAHMA CTa-
poro Teqepu3opa. Ero mepemenka oOnmcaHa B MpeiblIyuleM BapHaHTe YCTPOHCTEBA.

Flpn wanamupaHmu ycrpofictea caeayer mozoGpats pesscrop R2, wrobu B
DEHME MaKCHMANBHOIO TOKA 3aDAAKH He NpPOHCXOAHN CDHEB MNNaBHOTO DEryaupal-
panus. Peawcrop R6 moaGuparoT M3MeHEHMEM ANHHEL TpoBosok#. Jlas rpanyupos-
EH wkaax aMnepmerph PAV1 B nenk 3apsaiHOrO TOKa BRAKOYAOT  O6pasnoBHil
aMnepMeTp H MOKasaHHA NpHOopoR cauuaror. Peaucrop R7 noabupaloT NpH TMOATOH-
Ke TNOKazaHHs BOJAbTMerpa PAV1 cooTeerciBeHHG noORasanHw  00pasHoBOrO
BOJIbTMETPa, BKMOYEHHOFO HA BHXOIHHE KneMMH ycrpoitctBa. CrabummTpoHm
VDI1 u VDI2 cieayer nonofipars Ha HanpaxeHHe crabumsauun 7 B. -

Ioxo6uoe 3apsaHOe YCTPONCTBO C TAKMMH JKe TEXHMUECKMMH  NapaMerpamy
MOXHO HM3TOTOBHTE HO cXeMe Ha pmc, 61. B ominune of NpeAbAYIMEro, B HeM
Mcnosw3cBan TpauchopMatep ¢ BropHuHof ofMorkod Ges oTBofa W JHONMLIT Bl
npsMutedbHBd Mocr VD1, VD4—VD6 1ns sapsamworo t0xka, Kpome Ttoro, ympas-
Jenue TpHHRcTOpoM VS| ocyliecrTsisercss OF UMMYJbCHOTO Tpancgopmaropa T2.

Bruifop sfeMeHTOBR H HaJlaxKHBaHAE sl 3TOTO BapHaHTa YcrpoiicTBa aHaAOrHY-
HH npefeizymemy. TpancopMarop T2 wusroresrsior Ha ¢eppHTOBOM Kofslle €
WIOMAAb0 TONEPEYHOro CEUeHHs MarHaTonposoaa He meHee 15 wmm2 Ero kampan
ob6Morka cofepxut no 30 sutkoe npoeofa II9B-2 0,2. Tpauchopmatop Tl umeer
TaKie e JaHHEE, K&K B NEepBOM BAapHAHTe 3apsAIHOTO ycrpoficTBa.

YcrpoidicTBa aBTOMATHYECKOI0 BHLIKJAIOUEHHS AKKYMYJSTOPOB

Ilpu skcnayatanmy Gatapefl aKKyMYRATOPOB, HCIORb3YEMBIX JJIS IHTAHAS
pammHoannapatypsl H yCTpoficTE H3MEPHTENLHOW TeXHHKH, HeoOXOmNMO CIeRHTh 34
NOHMXEHHEM Ha HUX KalpsiXeHHd H BOBpeMs BHKJIIOYATH Harpysky. IMoanas paa-
psiika GarapeH KHCIOTHHX AkKYMYJsiTOPOB BHIBOOAT ee H3 CTpos K3-3a  Me-
ofpatumoii cynpdartaunn naacTHE. JlAs BLIKJIIOUEHHS HATPY3XH NpPH  NOHHKEHHH
HanpawenHs na Garapee AKKYMyJATOPOBR HHMKE HAONYCTHMOrO 3HAYEHHS  MOXEO
H3rOTOBHTL ABTOMAaTHYeCRoe ycrpoficteo, Ilpu weConewmx  7ToKax Harpysknm (ao
1 A) rakoe ycrpofictBo uesecoolpasHo coBparb no GeckoHTaktHOfl cxeme. Fom
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“TOK HATPY3KH mpeBhiuaer 1 A, aproMaTHyeckHli BHKAIOYATENb TNPOILE HITOTOBHTn
€ MNPHMEHEHHEM 3AEKTPOMATHHTHOLO DEJie.

TpHHpuananeHas cxeMa OGeCKOHTAKTHONG ycrpoficTRa AaBTOMATHYECKOrO  BH-
KMOYEHHA AKKYMYJATODHOH GarapeH HanpsaxenuweM 12 B noxasama Ha puc. 62,
-Ono cofepxur TpaHsHCTOPH VT1, VT2, craGenurpon VD1 H TOKcOrpaBHuYMBaW-
wuit pesucrop R2. Ecnn panpamenne Ha akKyMyastopHo}t GaTapee . mpenuuiser
Hanpsamxenne crabhiMsalu crabwiHTpona, vepes pesucTop R2 u GasoBue wemu
TPEH3HCTOPOB NMPOTEKAET TOK H OHK COTKPHIH. B 3TOM ClyYae Mepes Harpysky npo-
TEKAET HOMHHAJBHLE 7ToK. FIpn HOHHMEHHH HanpsXXeHHs Ha aKKyMyJsaTOpHOW
s6atapeH JO HANpSXeHHs CcTabunusaniy cTaGWIMTPOHA TOK uyepes OGasoBmle [end
TPAH3KCTOPOB YMEHBIIAGTCA A0 HyJAA, OHH 3aKPHBAKOTCA M TOK %epe3 HAarpyaky
BHKIOYAETCA.

B ycrpoficTee MOXKHO HCNOJB30BATh KPEMHHEBHE TPAH3HCTOPH CO CTraTHYec-
KHM Ko3(duuHenTOoM Nepemaun Toka He MeHee 50. CraOGRIMTPOHN MOXKHO @pY-
menaTe k3 cepun [J1814 Ha cooreeTcTByomlee Hanpsmenue craGuwnnsanud. [Jpume-
:HEHHe HUSKOBONLTHEIX cTabsanrponop KC B yCTpolicTBe HejonmycTHMO 10 NpUUHEE
SHAUHTEABHOro 06PAaTHOrO TOKA 3THX CTACWIMTDOMOR NpPH HANpFKEHHH, 3HAYHTEb-
HO MeublleM HanpsikeHus craGunnsauuy. Ecau HeoOXo/IHMO M3rOTOBHTH YCTPOWCT-
BO BHKJIOYEHHA Ha HalpsaikeHHe Menee 7 B, caenyer BMecto cTabHIHTPOHA Npd-
“MEHHTb HECKOJBKO [MOCJAENOBATENPHO COSRHHEHHHX B NDAMOM HANDABJACHHH KpEM-
HHEeBHIX NMOJOB Manol MollHocTH, Eanpumep M3 cepun KJI521, K503, KJII509.
[TpsiMoe majende HANpAXKEHHA TIPH MPOTEKAaHHH MAJOTO TOKAa Ha TAKOM JHOJEe CO-
crasaner okoio 0,6—0,7 B.

EciH PO Bpemsi BHK/JIOUEHHs TOKZ HarpyskH Ha Ttpausscrope VTl Bupensercs
MOLIHOCTE, NPERHLIA0NAY NACHOPTHOS 3HAUEHHE MOLUHOCTH pacceMBauus 6es Jomon-
HHTEJPHOTD TEILI0OTBOMA, TPAH3HCTOp HeOOXOAHMO DECHIONKHTL Ha paaHaTope.
MaxcHMaJBHYH) MOLIHOCTE pacceMBaWHs Ha Tpanskctope VTl npH BHKMOuYEHHH
HAFPYIKH DACCYHTHIBAIT KAK IIPOHSBEJEHHC NOMOBHHH HOMHHANLHOTO TOKA Ha Mo-
JICBHHY HaNPAXKEHHA, NPH KOTOPOM HAYHHAETCAd BHEKIOYEHHE.

Ecmm Tox akkymynsitopHoii Garapem we mnpeemmaer 20 MA, B ycrpoficTee
MOryT OHTH OPYMEHEHh TPAHSHCTOPH Manofi MOIMHOCTH, HANPHMep H3  cepHu
KT315, KT312 v *. .

[Tpusmumuanbias cXeMa 4BTOMBTHYECKOTO BHE/MOYATENs ¢  IpHMEHEHHEM
5/JE€KTPOMATHUTHOIQ peje AJs AKKYMYJISTODHHX Oatapeit ¢ OOJbIOHM  paspadHbIM
TOKOM nOkasazua Ha puc. 63. On comepxur crabunutpor VDI, tpamsucropm VTI,
V12 u pere Kl. ITo mpuHuumy neficTBus YCTPOHCTBO HE OT/IMYEETCA OT GeCKOM-
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TakTHOrO, ECAH Hanpsxenuwe Ha Garapen aKKyMYJATODOB NPEBHIUAET HaNpAXEHUe
crabunusaunn crabunntpona VDI, Tpansncropu VT1, VT2 OTKpHTH, H ¥epes.
o6MOTKY pefle TpoTekaeT TOK. IIpH MOHMKEHMH HANDAMEHAA HA AKKYMyASTOPHOY
Gatapee [O HANPAMKEHHR CTAaOHAHSALMA CTAGHNTATPOHA TPAH3HCTOPH 3aKPHBAIOTCH,
perie otnyckaer sKops M KoHTaKTH K1.2 pasmukaior uenp uarpyaxd. B paneeefi-
weM ycTpoficte He MoTpefnfer TOK OT aKkymyJaaTopHofi Gatape H He @IPOH3BO-
nAT ee paspAmKy. IR WeTKOro OTMYCKARHA AKOPS pelle, UTO YBEJIHUHBAET CPOK €ro-
caymObl, a TAKXE NOBHIIAET HaleMHoCTh pabOoTH ycrpofictBa, HCNOJL3OBaHH KOH-
Takth Kl.1 B pesnctop R1, Kovopole B HayanbHHEIA MOMEHT OTHYCKAHUS $KOPH B
2 pasza yMemplalor Basobaiit TOK TpaHsucTopa VTL.

Inn yerpoficTea BHOHpAlOT pefle B 3aBHCHMOCTH OT HaNpsAXeHHA  aKkyMynad-
TopHOR Gatapen B ee paspaaHoro Toka. Hanpumep, nas akkyMylsiTopHod GarapeM
manpsxenuem 12,6 B npu ToRe Harpyskm Ao 3 A MOXKHO HCNOAB30BATH Pelle THNA
P3C47, mnacmopr P®4.500419 mwm P23C48, mocmopr PC4.590.202, mpr Toke ra-
rpysku jgo 6 A — P3C6, macnopr — P®0.452.106. Tparaucrop VTl ma Tox Konmex-
Topa He Memee 20 MA, VI2--na Tok He Menee 200 MA, Cratuveckuii Kosddmnm-
eHT Nepefayd TOKa B HCHNOJb3yeMHX TpaH3HcTopax nomxeH Onitb ne Memee 50.

BecrpanchopmaTopHbie npeobpazopaTesin HANPAXKeHNs

C mnomompio GectpaHcopMaropHMx npeobpa3opatenefi MOKHO NOAYYATH
PAsSHOTONSIPHHE HANpAXeRHA H NOBHCHTL B HeCHONBKO pa3 HalpsiKeHHe HCTOYHA-
k2 nHraHEA. B cBA3H ¢ TeM 4TO B GecTpaHC()OPMATOPHEX npeolpasoBaTesinX Ha-
NpAXeHHe NOBHIIAeTCA 34 CYeT CYMMHPOBAHHA HANDSIKeHHA Ha KOHAeHcaTOpay.
HX ueiecooGpa3sHO H3TOTOBAATL AN HeOOMBIOHX TOKOB Harpy3KH, KOTOpHe He Mpe-
samaor 0,5 A.

Ha pue. 64,0 nokasasa OpMHOUNHANBHEA cXeMa cNaBOTOYHOTO OFHOMNONYNEDH-
onHoro GecrpancdopMatopHolo NpeolpasoBaTe/la HalpPsMeHHA H3Z TOK  HATpy3zY
no 10 MA, XoropHi TO3BOAAET MOJXYYaTk YABOEHHOE HJAH YTPOEHHOE HANpPHIKEHHE
HCTOYHHKA NKTaHHA, @ TAKMe HanpsxeHHe ofpaTHoR moaspHoctH. [lpeoGpasosa-
Tels paboTaeT OT HCTOYHHKZ HNOCTOAHHOTO TOKAa Hanpswenwem 3..12 B 0 umeer
KIIN oxono 50%.

YcrpoficTro cOCTOMT H3 3apaiolllero remepaTopa, cofpaHHOTC Ha TPaH3HCTOPAY
VTl u VT2 no cxeMe MyapTHBHGpaTOpa, H [BYX yIBOHTeJefll HamlpsieHHs Ha
nronax VD1—VD4 n xongpencaropax C2 u Cb.

Fpu orgpurrom Tpansmcrope VT1 uepesz gauoa VD1 3apawmaetes KoKfencarop
C2 no nanpaXenus HCTOUHHKA mMutankA. Ilotle 3aKpHBAHHA 3TOrC TPaH3HCTOPS
orpunaTeibHan OfOKN1azka Kompewcaropa C2 wepes pesucrop Rl coenmnserca ¢
IJIOCOBHM MPOBOJOM HCTOUMMKA NHTaBHA. TIpE sToM Ha mmocoBoit ofKAagKke KoH-
nmencatopa C2 ofpasyercs NOJOKHTENbHOE HANpRAXeHHe N0 OTHOWEHHIO IUTIOCOBOND
37CKTPOSIa HCTOUHHKZ NHTaRHA, KOTOpoe wWepes Auon VD2 3apsxaer KoHpeHcaTop
Cl. Takum ofpasom, #a Buxofie +Usunx; TOAyJaeTcA YOBOEHHOE HallpHIKEHHE HC-
TOYHHKA NMHTAHHA MO OTHOWIEHRIO K ofmeMy NPOBOLY.

Ipu sakpurom TpamsnrcTope VT2 uepes pesecrop R4 u amon VD3 sapaxaer-
cs Konpencatop C5 mO HanmpaAKends HCTOYHMRA NHTARAA. IIpH OTKpHBanuu Tpan-
sucropa VT2 nonoxnrensHas o6kNajKka 9STOTO KOHAeHCATOD2 HOAKIIOUAGTCH K Of-
meMy nposofty ycrpoficrsa, Ha orprmarensnofi ofknazke kompencatopa C5 ofpa-
3yeTCsl OTpHIATENLbHOE RaNpAXEeHHe @0 OTHOWeHHo K ofmeMy npoBooy npeoGpa-
sosarens. Ot asroro HanpamenHs depes AAon VD4 sapamaeres xommencatop €3
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HHA NOAKMIONEHHOMY K  TpaH3iero-

py VI2 (C5, C6, VD3, VD4), a x Tpasascropy VT2 — y3eJ yRBOEHus, T0OJ-
KmouenHui#t K Tpansucropy VTl (C2, C2, VDI, VD2), u BeXOAM STHX Y3Z0B €0-
OTBeTCTBEHHO Ccoemnuts, Komgencaropm Cl m C6 ¢uastpa B 370M cayuaeT GyAyT
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Ha pee. 64,6 n3obpakeHa cxema JIBYXTOJYNePHOXHOTO GecTpamCcOpMaTOPHO-
TO TpeoGpa3oBaHAs HanNpAMEHHS C TPaHIHCTOPHBIMH K/AIOYAMH, paccHHTamHOrO Ha
TOK Harpyskn no 05 A. C Bex0I10B npeofpazoBaTels MOMHO CHHMATH YIBOEHHOR
HIH YTPOEHHOE HANpAXKEHHE HCTOYHHKA NHTAHHS, ZHAJIOTHYHO MePBOMY BapHAHTY
YCTpPOHCTEA.

apaiomuit reneparop I' cobpan no cxeme MyJbTHBRGPATODA Ha TPAHIBECTO-
pax VT3 u VT4. Tpanznctopu VTl, VI2 u VTS5, VT6 ucnonbsoBalH ans ycire-
HEA TOKa TP&H3HCTOPOB MyJAbTHBHOpaTopaz M DPaGOTAIOT B K/IIOYEBOM pexuMe. B
OHH MNOJYyTepHOJ MyJabTHEHOpaTopa OTRpHTH TpaHsucTopH VTL, VT3 VT6. B arto
Bpems KorAencatops C2 n C5 aapsixatorest, a Cl i C6 paapsikaiorcs. B npyroi
MOAYNepHON, 5TH TPAH3MCTOPH 3aKpHBAOTCA, 2 Tpamaucropw VT2, VT4, VTS or-
KpuBarores, konzaencaropui Cl1 u C6 sapawmalotes, a C2 m C5 paspamarorcs. 3a-
psoKa KOHAEHCZTOPOB NPOHCXORAT uepes zmopu VD2, VD4, VD5, VD7, paspan-
ka —uepes VDI, VD3, VD6, VDS.

Ipeofpasosartens MOXKHO coBpaTk ¢ KOHIEHCATOPHHIM YMHOXKHTOIEM Hanlps-
JeHusn Mo cxeMe, ToxasanHol Ha pHe. 64,6. C Buxoma +Usux moctynaer nourn
YTPOEHHOE HAHPAMKEHHE HCTOYHMKA NHTAAHA TNPH TOKe HarpyskE oKolo 200 MA.
Ipu yeennvenmm cryneHell yMHOMKeHHS HAlUPAMXEHHs] JONYCTHMH TOK Harpyskw
npeobpasoBaTens yMEHBIIAETCH.

Becrpancpopmatoprifi  npecGpasoBaTteNb MOMKHO co6paTh ¢ 3af2OIMEM TeHe-
paTopoM Ha MHKpOCXeMe, KaK TokazaHo Wa pHc. 65. Muonom VDI ycramasausas
€TCAl CKBAXKHOCTb MYJILTHBHOD2TOp2 Ha anementax DDI.1 w DDL2, pasuam 2.
Tlpn wanpsiyeHRH BHCOXOTO YPOBHA Ha BHXOJAax 3neMentos DDI3 y DDI1.4 or-
KpHTE TPaHsHCTOPH VIZ2, VT4 m sapswaerca aepes gmson VD2 kongencatop G2,
Mocre nepexmioverus MyApTHBEGPATOPA B APYTOEe COCTORHEE, MHPH KOTOPOM Ha BH-
XOHHEIX SJEMEHTAX yCTaHZBJHBACTCH HaNpAMEHHE HH3KOrO YPOBHS, OTKPHIBAlOTCH
TpansueTopel VTL, VT3, u uepes amog VD3 sapamaercs koupencatop C3 Ao Ha-
NpaXKeHAR HCTOTHMKA RuTaHnA. CyMMapHoe HanpsXeHMe Ha KoHfeHcatopax C2,
C3 cODTBETCTRYeT YABOGHHOMY HaNpSMEHHMI0 HCTOUHHKA HRTAHHM.

Kosdunmenr mnosesnoro  geficTers npeobpasoBaTtenell ¢ TPaHIHCTOPHEIMH
kmosaMa— okoo  50%. Hempoussozurenchne notepn B npeoGpasosatene Tpo-
HCXONAT B OCHOBHOM BO BDEMS NEPeKNIOYeHHS TpPaHSHCTODOB. JIns noBmineman
KIlIl npeoGpasoBarenefi ClleiyeT HCHONB3OBAT B HAX BHCOKOWACTOTHRE TpaMaHc-
TOPH H IHOIH. TPaH3HCTOPH foMKHE paboTaTh B peHMe HeVIyGOKOro Hachmie-
Hs H AMeTh CTaTiMecKuil KosQduumenT Tepegaud Toka He menee 50 IMnonw npu
HeGOJILUIOM HANDSKERAN TNTAHAR MENATETBHO NDHMEHHTH TepMaHHEBHE, HOCKOJ.-
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Ky OHH HMEIOT MEHbLIee NPAMOEe [falleHHe HANPAMEHHA IO CPABHEHUIO C KpeMHEHe-
‘BHIMH.

Ilpr uanamuBaunu mnpeoGpasoBaTeseli HeoGXOJHMO BpPEMEHHO OTKMIOWHTH 00-
PaTHYI0 NOJOXKHUTENLHYIO CBASL B MysabTHBHGparope, OTCOENMHHB OJAHH M3 KOHMEH-
-catopoB: Ha pHc. 64,66 — C3 mam C4; ma puc. 66 —Cl. 3areM noaopom peau-
¢TOpoB B G430BLIX LENAX TPAHSHCTOPOB YCTAHOBHTH HX B DEUM, DpH ~0TGPOM
‘HATPAKEeHHe KOANEETOP — 3MUTTep He Npepmtnger (0,5 B.

. COBETH PAJHOJIIOBUTEJIIO

Ilpu narotToBneHHH YcTpofictB B GHTOBHIX YCJNOBHAX HeoGXOAMMO BHITON-
HHTH MHOFO TEXHOJOTHYECKMX omnepaluufi, SHaHHe KOTOPHX S3HAYHTENBHO COKpala-
€T BpeMsi KOHCTPYHDOBAHHA, NOBMINGeT HAAEXHOCTh paloTW ycTpoficrBa M yayu-
waer ero BHelluull Buj. MarorosieHHe KOHCTPYKIHH MOXHO Pa3fe/IATb HA CJI&IyI0-
mue TeXHOJOrMueCKHe STalu: PaspaboTka NPHHIUIMAIBHON CXEMH, MAKETHPOBaHHE,
H3rOTOBNEHHe [EeYaTHOR IMAThl, MOHTAM SJEMEHTOB Ha [wlaTe, HAJAMHBAaHHE, H3ro-
TOBJIEHHE Koplyca.

Tlpu paspaboTke NpHHUMNHANGHOA CXeMH ClNefyeT O3HAKOMHTHCH C JIATepaty-
poft mo sToff TeMaTHKe A NPH BO3MOMXHOCTH HCIOAB30BATh HYXRKHBE MaTepuan nad
cBoefl pa3paloTKH. D10 3HAYHTENLHO COKPATHT BpeMA MaKeTHpOBamMs H HaJamxn-
BaHHMA ycrpoficTBa. . ;

Tocore paspaborke DPHHUHNHAALHON CcXeMB ueliecoofpasHo HPOBECTH MAaKeTH-
‘posadie. Ero HAauHHAlOT ¢ COCTABJEHHS INepeyHsi HeOOXOXHMHX SJeMEHTOB.

[lpr noAroToBKe SJEMEHTOB NPOM3IBOSAT HAMOTKY TpaHcdopMaTtopoB H ApOC-
ceslei. UHcHOo BHTKOB cereBON OOMOTKH TpaHC(OpMAaTopa yao0HO OHPERedsiTh WO
npubarxenHol <opMylie: yMHOMNKAIOT 3HAYCHHE MPOMBILIEHHOM 4YacTOTH, BHpa-
euHoe B repuax (50), ma HanpskenMe ceTH, BHpaMeHHoe B BoveTax (220 wum
127), m pmenAr Ha DAOWARP IONEPEYHOrO CEYEHHS MaPHHTONPOBOAZ, BHPAKEHHYIO
B KBAIPATHHX caHTHMeTpax. YMCJIO BHTKOB BTOPHYHHX OOMOTOK PacCYHTHBAIOT
HCcxona H3 kospduumenta Tpanchopmauun u KITO (0,95), jnia uero uuciao BHTKOS
fepBHYHOR OOMOTKH YMHOXAlOT Ha HANpAMXeHHe BTOPHUHOH OOMOTKH, M IOJYyYeH-
‘Hoe MpOM3BeAeHMe JIeNIAT HA HalpAXeHHe ceTH H yMHomaior Ha 0,95. Ceuenme npo-
BOIOB BLIGHPAKT H3 YCAOBHA JONYCTAMOE TJAOTHOCTE ToKa 2 A/mmZ,

Hamorky ofMorox TpaHchoOpMaTopa IpH OTCYTCTBMH  HAMOTOYHOrO  CTAHEA
YIOGHO TPOH3BOAUTL PyuHoR Apenrwo. Jns 310r0 HO pasMepas OTBepCTHS KaTyul-
KH H3FOTOBJAICT AEPeBAHHYI0 BCTABKY H NPOCEEPAHBAIOT B Hell OTBEpCTHE  JIAA
GoaTa. 3ateM B OTBEPCTHE KATYIIKM NMOMEWIJIOT BCT2BKY, a MO OGeMM CTOpOHAM Ka-
TYWIKHE paclonaraioT NJACTHHYATHe RakKjaajkd © orBeperHsmu. [locae sroro B
OTBEPCTHA HakNafoKk Berasnsior 6oar H CcraArHeardT rafikofl. TeoGofHA  KoHen
60/1Ta 3aMHMAIOT B NATPOHE JpPeiH, KOTOPYID SaKPEeRASIOT B THCKH B TNPOHIBOIAT
HaMOTKy ofMmotok. JIns ymo6erBa cyera YHCHO BHTIKOB OOMOTOK INpefBapHTEJNBHD
HePECYHTHIBAIOT B YHCAO OGOPOTOB PYUYKH ApenH.

Hamorky o6Morok TopoHpmaisHOro TpaHcopMatopa WM ZApocceis  yAo6HO
npoussoaurs HMynpkofl. Ee HaroToBAAlOT H3 CTAABHOA IPOBOJOKH, 3arubas HOHIH
Ho - QopMe Gyksn «Y». Ilnyseka ¢ HamoTaHHHM NPOBOZOM JoJkHA  cBOGOZHO
NpPOXOIHTL Wepe3 OTBepCTHe cepJjeuBHKa. JInn ycKopeHHs HEMOTKA OOMOTOK Wa
$eppHTOBOM TOPOHZANLHOM CepAEMHHKE €ro pas/iaMhBalOT Ha ABd  NOJYKOALUA.

. PasnamuBaTh KoJLLO HYXHO Tak: ¢ JABYX CTOPOH KOJBIA HA MeCTe 3KejaeMoro
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PasIOMa JeNA0T HANKRAYHHM KPyroM HaH OpyckoM HeGOubIEe HaunRAs. 3areM
KAaAYT KOJbLO HA TBepAyKl) MOBEPXHOCTb, ¢ OAHOH CTOPOHH NOAKJAAAHBANT MeTat-
JIHYECKYI0 TWIACTHHY TOJI(HEHOR 1—1.5 MM H HaXHMAaOT Ha MeCTO Mepe’oMa KOab-
Ua TBEpAWM DOpefAMETOM, NJABHO YBEJHMYHBAY YCHAHE [0 MOMEHTa NepenoMa.
Cnefyer ¥iMerh B BHAY, 49Te ¢EPPHT OYeHb XPYNKHH MaTepHaa H IpH HecoGMoAc-
Hiry OCCOHIX Mep NpH pa3OMe OH MOXeT PACKPOIUMTBCS HA MeJKHe  RyCOuKIL.
TMocie maMoTKR OGMOTOK NOAyKOAbLA ckiensaloT kaeeM BO-2. Ecan HeolxoguMo
HMETH MaJloE MATHHTHOE CONPOTHBJICHHE B 3230paX, HeoOXoauMo KJaell cMelIaTh €
TOpOUIKOM (leppUTA, KOTOPHH MOMHO NONYYHTb NPH TPeHHH KoOJblla ¢ HaXiavyHH#H
6pycok. Ilpn namoTke ©o6MOTOK Ha (DeppHTOBOE KOJBUO CHAEAYeT HaMOTATh caoif
JAKOTKAEH, TAK KaK OCTPHe Yrih KOJblid MOCYT HAapPYLINThL M30AAUMIO NpOBOJa, a
MOCKOJLKY HEKOTOphe Mapkd (eppHra HMET CONDOTHBJIEHHe HECKOABKO NECHTKOB
'KW/IOOM, TO o©0pasyercs ralbBaHHYecKa:d CBAZE MeXIy OOMOTEAaMH. '

ITocne KOMIIOHOBKH 3JIeMeHTH pacnaHBaloT Ha MaxeTHofl miaate. Caeyer HMeTs
‘B BHAY, 9TO DAacnoJioXeHHe 3JACMeHTOB Ha MAaKeTHOH OMaTe AOMMHO NPHMEPHO CO-
OTBETCTBEOBAThL HX paCHOJIOJKEHHK) HA NeYaTHol nJiare, 310 CBA3AHO € TEM, YFO HA
‘HEKOTOPHE 3JIEMeHTH OKa3HBAIOT BAHAHAE SJEKTPHYECKOe MNOJAe OT Apyr¥x Ienei
TOKA, 4 TAKzEe HanpsaKedds neneff nuranudA. Ilpm mecobAofeHRH 3THX Mep MoMer
TPOH30HTH, WT0 HasaXeHHBIi Ha Makere NpPUOOp OKamXeTcd  HepaGoTOCHOCOGHHIM
#Ha meyaTHoH nnate. Makernpopakume yAOOHO TNPOROAMTL Ha CHEUHANBHOR  Mod-
Ta)HOH maate. ‘

Monrax MMKpocXeM yAoGHO BHIIOJMHSTL [asAbHUKOM Maawx passMepoB. [IpR
OTCYTCTBEH TAKOTO NasfiHHKA CIEAyeT BHTOUNTH HACAAKY HA HAKOHEUHHK, LHA-
MeTp paboueli wacTH KOTOpPOH AoskeH Outs 2,5..3 MM, Han npbroqma pabouyio
qacTb HAKOHEUMHKA Jlo TaKoro e nuamerpa. HarpepareapHuill sneMeHtT XoskeH
6uTh Ha HanpsxeHHe He Gonee 36 B. ITockolbKy B Npouecce SKCOMYATAIHE H3Me-
#HASTCH COTIPOTHBJEHWE HArpeBdTeNbHOTO BJEMeNT2 NasnbHHKa, uenecoolpasHo ero
HCTOYMHK MUTaHHA NOJKIIOYATE K PETYIATOPY MomiHoctd. TeMmeparypa masibeuka
Aonxua OnTh TakoH, 4TOOW OPH KacaHHH HaKOHEUHHMKOM  JIETKO  pacIUIaBIsalHCch
MajeHbKHe KYCOUKM NPHAOA, & BPeMs HCOapeHHsT NpHMeHsieMorce (uioca €ocTaBJasiio
Hie Mexee 5 c.

INpys nafike B GHTOBHIX YCNOBHAX NONL3YIOTCH  CIHPTOKAHHGOASHEM  aOCOM
HIH TBepAoR kaudoavio. [lmsa mpHroToBNeHHs (AIOCA HYIKHO OBHY BECOBYIO IOp-
UMI0 MENKO MaTepToil KAHMPOAH cMemaTh ¢ JBYMA NOPLUMAMH 3THAOBOIC CIHPTA,
He nonyckaercn sneMeHTH pajHoannapaTypl RasTh KHCIOTHEM (UIIOCOM, TOCKOJb-
Hy TpH 3TOM ofpaayeTcs NpPOBONAIIME ciaoH MeXIy DDOBOAHHKAMH  NAATH, H
HopManNbHas pabota yctpoficTBa Hapywaerci, K Tomy e yzaanzenmwe Takoro mpo-
BOAAIEFO CMOA C NOMOIMBI) NPOMHBKHN CIHPTOM HHOTAA He J&eT HOJOKHTENLHODD
pesysabrara, a MeTaINIHYECKHe INOBEDXHOCTH, MOKPHTHE NJEHKOR KHCAOTHOrO ¢io-
€a, co BpemeHeM 00pasyloT OKHCIH, KOTOPHe HapYyLUAIT PeXHMH paboT yerpoii-
cTBA.

Ipu nafire TOHKHX OGMOTOUHEIX NPOBOJIOB HEOBXOZHMO YAAMATE ¢ HX KOH-
uos caci sMmanu. Jlenate 5TO MexaHMYeCKMM NyTeM HEJOMYCTHMO, TaK K4k NPOHC-
XO[IHT HacTff oOpWB NPOBOAZ WM HEKaueCTReHHAS 3auMcTKa. JlIA yxadenus caos
SMa/JH H JyMEHHT KOHUA TPOBOAA HYMHO €0 HEeCKONLKD Pa3s NPOTAHYTH IOf Ka-
fI0M HATPETOro MASMILHHKE, NOJ KOTODHM HAXOAHTCH NOAHXJOPBHHMA MJIH TRepIas
kHcnorz (acMpHH, MHILEBAas JHMOHHAA KHCIOTZ W T. IL). Chenyer umers B BHEY,

470 pacnaapJeHHHR NOMHXJIOPBHHAN H ACHHPHH BHJIERAIOT BpeAuBle ANH 3A0pOBbS
TOKCHYHEIE Ta3hl,
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Has Mexmonerus: o6pasoRaHust PasHONOTEHLUHANHHLHX NPOBOMHHKOB OT 8SapANOB
CTATHIECKOrO 3JEKTPHYECTBA uedecoofpasHo Ha pyiKy DasibEHKA HAMOTATh He-
CKOJIBKO BHTKOB TOHKOrO NpOBOJA 0e3 H30A7UHH (MOXHO METAJLIHYECKOH JEHTH)
H COEJIHHHTE C METAJUINYECKOH YacThio nasnbHuka, [IpHHATHE Takux wmep ymesbmfiT
BEPOATHOCTE BHIXOMA M3 CTPOA OT HEHCTBMA CTATHUECKOTO SJEKTDHYECTB2 MOHTH-
PYEMHX 3JEMEHTOB. so e ik

locre nposepkH paGoTocmOcOBHOCTH YCTPOCTBA HA MOHTANHOH IJIaTe B
TAUOBKH HYMHBIX PeXUMOB paloTdl S/IEMEHTOB TPHCTYNZIOT K W3rOTOBJEHH Me-
qaTHOR nuate. Ee pasMep onpefiefisercA YHCAOM M DA3MEpaMH pacloiaraeMHX HI
Hell sUIEMEHTOB, BOSMOXHOH IVIOTHOCTHIO MOHTAXA, TOJUIREON INEYaTHHX nNpoBOZ-
HHKOB H ADYTHMH CHeun¢HYeCKHMH YCIOBHAMH. PHcynok meuaTHoR nmath ¢ pac-
CONOXEHHBIMH Ha Hell S/eMEHTaM¥ BHNOJHSIOT Ha MHANHEMerpoBoft Gymare. IIpu
HCMOJIB30BAHHH B YCTPOfiCTBe SJEMEHTOB TOJNLKO € CPaBHHTENLHO GONLUIMMH pail-
MepaMH, DHCYHOK NMeuartHOHl NJaTH MOMHO BHIIOJHHTL HAa Yueknueckoli Gymare B
kneTky. Ilps pacnonoxerun saemeHToB HeoGXONHMO yuHTHBATHL caeayomee. ITpo-
BOXHHKH MHTaHUA CcHayajga ceayer MOABONKRTE K CHALHOTOYHHM yanam, meHHY
neyaTHOTO MPOBOAHHKA BHIOHpPZOT H3 pacyeTa NpoTekaloilero Toka— 1 A na 1 Mu
WHPRHY, HO He meHee | mM. [lewarmme mpoBoiMHKM MeHblliefi WHPHHH B pagHoO-
MOGHTeALCKOR IpaKTHKE HCOOABIYIOT PeiK0 H3-32 CJADKHOCTH HX MONYYEHHS B G-
TOBHX ycosuax. Ha mnewaTHHX NaTax YCHEAHTEASHHX YCTpoHCTE BO HabexmaHHe
BO3HHKHOBEHHH NOJOXKHTeNbHOR 06paTHOH CBfSH, NpHBOAsILel K camMoBosOymnes
HHIO, He JOIYCKAeTCA TPOBOAHHMKH BXOAHHX KacKal0B pacloJaraTe pAjioM ¢ Bu-
XONHLIME. DJEMeHTEH, BHIC/HICHMe NMpH DaboTe aHaYHTENBHOS KOMMYECTEO TeILia,
palLnonaraior’ Taxum 00pasom, utoOu OHM He Harpesanm apyrue. TIps KomnoHoeke
SJEMCHTOB Ha TNEYaTHOR NfaTé HeOGXOAMMO TAKHKe YUHTHBATHA BOSMOIKHOCTH CBO-
Gonxoro mocTyma k aoBoMy 3S7eMeHTY 0OPH DeMOHTe YCTpPOACTRA,

CornacHo pHCYHKY NeJaTHON MJaTh K3 (JOTLFHPOBAHHOND CTERAQTEHCTONHTA
BHpe3aioT 3aroToBKy. Jas cpefiux H GOABIIHX INAT TOMIHRA CTEKIOTCKCTONHTA
Aoamna Outh 2—25, nasi manex 1—1,5 mM. JIas cRox=MX yerpoficTs neqaTHHe
NAaTH ynoOHO HArO7aBfHEATE M3 JBYCTOPORHENo (GOJBIHPOBAHHOIO CTEKIOTEKCTO-
anTa. DONbIUPOBAHHHIA TeTHHAKC AR pPafHOMIOBHTENLCKHX NEYaTHLX njaT  §eo-
TOJB30BATE HE PEKOMEHAYeTCH, MOCKO/ABKY HAIDETHH newarHHHA NPOBoZHUK B TIpo-
uecce NafK{ S7eMEHTOB 94CTO OTCAAHBAETCA. 3aroTOBEY ¥3  CTEKJOTEKCTOMHTA
YAOOHC BHPeSaTh HOMKHHUAMA JTA PESKH Merasla.

Ilocne ofesmEpHBAKHA CNMPTOM WM IPYTHM PacTBOPHTENCM ¢doarrEposanHoro
CI0% Ha 34alOTOBKY TNEPeHOCAT PHCYHOK NPOBOJMHKOE MeYATHOR NAaTH, STO MoM(-
HO BHMOAHHTE PASHEMH CNOCOGAMH: KONMPOBAHMEM wepes KONHPOBANbhyr OyMa-
Ty, rpadHYecKAM cHocoGoM ¢ MpeiBAPHTENLHOR pPasMerKodl TOWeK KpeIneHu s sJie-
MEHTOB, QoTocHoco6oM, XUMAYECKHM cnocoSoM u Tt. m Ho NEPEHECEHHA pUCYHKA
KOTHPOBAHHEM JUlst MOAYYeHHS Xopollle#t YETKOCTH JHHMA HeoOXOAHMO 3aroToBKy
Ha 1..2 MWH ONyCTHTD B DacTROp XAODHOrO Mellesa, mOCHe YEro NPOMHTE €e B
IPOTOYHOR BOJe M BHTepeTs Cyxofl Berowsto. IIpu rpaduyeckoMm crnocobe nepene-
CEHHAl PHCYHOK HaK/AafHBalOT Ha 3arOTOBKY H B MeCTAX [&AKH BHEODAOB 3JeMeH-
TOB Ha (OLIHPOBAHHOM C/0€ HAHOCAT METKE C NOMOLLKIO OCTPOTO npenMera, Ha-
npuMep IHEMa. 3aTeM PHCYHOK Ha Gymare cHHMAIOT H KapaHIAIIOM HepTAT DeyaT-
Hble [POBOAHUEH HA (PONBTHPOBAHHOM CJIoe,

PHCYHOX mNeyaTHHX NPOBOAHHKOB MOMKHO NEpeHeCTH H torocnoco6oM,  as
STOTO PHCYHOK ReYaTHOR NNATH HeoGXOAMMO BHIIOMMUTL UeDHON TYIISI KA KagbKe
H ¢ QOMIHPOBAHHOTO NPOBORHHKA 3ATOTOBKH CHATH OKHCb, TipOTepeB €ro, HaNpH-
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Mep, YUCHHUECKOH CTHpPaiAbHOH pesmukofi, 3ateM pHCynOk HyXuOR cropomofi Ha-
KA2AHRBAIOT HAa 3aroTOBKY, NPHXKHMAKT CTEKIOM H OCBeMaANOT OEOJO ¥aca ¢ pac-
crosuna 10..15 cM saMpofi EaganmBanms, MoinHocTh kotopoit 200—300 Br. Tlpn
sToM (poJiBPHpOBAHHMI OCBELIEHHEH CJOf OKHC/HZETCA B TeMHEeT, 3aTeMHeHHMI
TYWBIO — OCT2eTCH CBCTABIM, Ha HaoOpakeHHe NeYdTHHX NPOBORHHXOB BO H3be-
MauHe OKHEJEeHHH HeoOXORHMO B TeUeHHe CYTOK HANeCTH CJ0H BOZOHepacTBOpA-
MOr0 cocTaga, 2 3aTeM 3arQTOBKY NIPOTPABHTE.

Jna nepeneceHMs PHCYHKa MEYATHHX H[POBONHHKOB XMMHUYECKHM crocoGoM He-

©o6xonuMo Ha Oymare cTeKNAHERM peficheflepuM HAHECTH XJIODHEIM IKe/e3oM 3ep-
—-~a p3ofparenne PHCYHKa NedaTHOH NJATH. 3aTE€M 3TOT PHCYHOK BBICYIUHTG,
w, T VTNANKHHTh, HANOXHTh Ha (PONBYHPOBARHHA A0 3arOTOBKH M Ha

15 20 MHH IPHXaTh CTEKJOM.

. Nocie naseceRHs pHcyHKa Wa 3alOTOBKY HeHYXHHE GolbrHpoBanHHA NPOBOA-
"MK cnelyer yaaadath, Ha npocThx NeYaTHHX NAaTax 3TO NPOUE feNATh MeXaHu-
SEeCKHM IyTeM, BHpE3as MeyarTHHe NpoBOJHEKH KoHmoM Hoxa. Hox che;yer gep-
¥KaThb IO OCTPHIM YIVIOM K TleqaTHOMY NpoBoanuky. Heny»Huf cnofi ¢osmery yna-
IAOT TYTEM OTCIOEHHA NPH MEXaHHYECKOM HATAXKEHHH INOAPE3AHHHX YYaCTKOS.

[lesariyio niary ¢ GoAbliHM YHCAOM NPOBOAHHKOB MpPOILE HSTOTOBHTE XHMil-
weckhM cmocoGoM. Jas storo nepesecesmuit Ha QoarrEposamHEl caoff  pHCyHOA
T[POBOSHHKOR MOKPHBAIOT IBETHHIM  BOJLOHEDACTBODHMHM  COCTaBOM —— HHTPOKpAC-
¥Of, (anoH-JakoM, kneeM H 7. 1. Hanocure sammTyeifl coctaB ma ¢oabrupoBanpmil
<aofi MoXHO ¢ noMombio pefichenepa, yuenwueckoll PYUKH, TOHKOR  BMHHAOBOX
TpyGouKH, Haflero# Ha crepxeHs Kapadiawa, u T. 1. Ilocne BHCHEAaRHS 3alIHTHO-
YO cOCTaBa 3arQTOBKY NOrpyXKaloT B TPapPHALHHE pacreop. JIns yckopewus mporec-
€a TpaBleHMA 3ArOTOBKA AOMKHA HAXOAHTECE B BepXHeli wacTH pacTBopa (oib-
TUDPOBaHHLM cjoeM BHM3. IIpm sToM Ion 3aroroBkofi He NOMKHO GHTH BOSAYUIMBIX
fiyaupeii. Temneparypy pactBopa nyume Noanepxueate orojno 30°C. Tlpn  1o-
BBIUCHHOH TeMIepaType Tpasiende (ONBIHPOBAHHONO CJI0H NPOMCXOAMT OHcTpee,

* HO HHOrja Xpas 3aI0HTHOTO CcJlof OTCAAHPAIOTCA H KadyecTBO MeYaTHO# n/aTH CHH-

Maercs.
Hns Tpapnenws NPHMEHSIOT BOZHHI DACTBOP XJIODHOTO Xele3a, HO IipH ero

" OTCYTCTBHH MOXHO TOMB30BATHCS M APYTHMH DACTBOPAMH, HANPHMED pACTBOPOM

fiepexicH BOJOPOK2, cOAfHOHR (MOXKHO cepHoOii) KHotoTH ® Boal. Tlipm 30%-wofi me-
PEKHCH BOJOpOAa TPaBWALHHA pACTBOpP COCTABJAAIOT B CJAEAYIOLIeH TPONCPLHH:
OIHY 4acTh TepexHCH BOAOpOJa pasGaBAfIOT B OAHON HacTH cOMAHOR KHCAOTH W
JiobaBnseT gpe  uacre  Boan. Cocrapnsate  TakoR  pactBoy u# paborars
€ HHM PeKOMeHAYETCH TOJNBKO HAa OTKPHTOM BO3AYXE, [IOCKOJILKY  ero napn
oyenb TOKcuuHH. Ilpu  cocraBmenmw  pacrBopa u pabore ¢ HMEHM  cneiyer
HCNOTh3OBATE PE3MHOBMe NepY4aTKH H  COGAWONAThE ocobue  TIpeflocTOpPOXHOC-
TH, TaK KaK COJAHay (CeDHAR) KHCJAOTA H TIEDEKHCh BOAOPOAA TIpH NOMAKAEHH
Ha OPraHH3IM BHILIEAET OMOTH.

Tocine TpaBieHus maaTy NPOMHBAIOT B npotoutofl Bofle, 3aTeM pacTBopHTe-
NeM YAANAIOT 3aluMTHE oloft HAa NeYaTHmX — npoBoiuuRaX. llanom-mag  MoxHO
_yRanure Non crpyelt ropadeft ponwl. Ilepen nymenseM NeNaTHHE NPOBOAHMKH JAS

K CHATHA OKHCH TMPOTHPAIOT YYeHHYEcKOR CTHPanbHON pesufixofi. B GHTOBHX yciosm-

‘X JyXeHMHe IAATH NpOlle TMPOH3BECTH NASABHMKOM ¢ XOPOLIO 3aTOYEHHMM H 33-
VIYHeHHHM HaKOHeWHHKOM. IIpu nyXeHHH Heib3s AOMYCKATh Neperpes  MeYarTHMX
qponommxon
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