
3'1'0'1' rrpOIJ,eCC 6Y,ll,eT rrOBTOp5ITbC5I CI1HXpOHHO C rrI1TalOmeH ceThlO 11 C LJaCTOTOH 100 fu.

DOCT05IHHa5I BpeMeHI1 ,ll,JI5I rrapbI R8-C8 - 18 MC. 3a BpeM5I O,ll,HOrO nOJIynepI1o,ll,a, 10 MC, rrpI1

Harrp5I)l(eHHH HCTOLJHHKa 1II1TaHH5I +12 B KOH,ll,eHCaTOp C8 3ap5I,ll,HTC5I ,ll,0 ypOBH5I OKOJIO 4,4 B. 3'1'0

aMrrJIHTy.n.a nOJIO)l(HTeJIbHbIX mIJI006pa3HbIX I1MnYJIbCOB. I1MnYJIbCbI BbIpa6aTbIBalOTC5I reHepaTopoM,

KaK TOJIbKO annapaT BKJIlOLJaeTC5IB ceTb.

DOJIYQeHHa5I nHJIa LJepe3 pe3HcTop R9 cyMMHpyeTC5I C OTpI1I.l,aTeJIhHbIM nYJIhCHpYlOIIJ,HM

HanpmKeHHeM, nO,ll,aBaeMbIM LJepe3 pe3HCTOp R I I, B pe3YJIbTaTe Ha BXO,ll, MI1KpOCXeMbl

no.n.aeTC5I nHJIo06pa3HOe Harrp5I)l(eHHe BOfHyTOH ¢OPMbI C aMrrJIHTY,ll,OH:4,4 B.
DPH Hanp5I)l(eHHH ceTH 220 B H LJaCTOTe60 fIJ, BpeM5I 3ap5I,ll,a KOH,ll,eHCaTOpa C8 3a O,ll,HH

nOJIynepHO,ll, IIlualOmero Hanp5I)l(eHH5I COKpaTI1TC5IHa 20%. Hanp5I)l(eHHe nl1JIbI npl1 3TOM CHH3IHCi!

Ha TaKylO)l(e BeJIHLJHHy 11B COOTBeTCTBHl1C rrpHHIJ,HnOM, nOJIO)KeHHbIM B OCHOBy nHTaHH51 HClKaJIa

Tpy6KH (CM. B 1. 1.6.6.), HClKaJITpy6KH nepe.n. CHHMKOM TaK)Ke YMeHbWHTC5I H ClnnapClT KmK[IhIK CBO~j

CHHMOK 6yncT HClLIHHClThHC C 3ClnClHHoro I1JII1LJyTb CHmKCHHoro HClIIp51)I<eHH51HClTPYOKC, a, HClooopm. c

nOBbHlJCHHOrO H J:I.Cl)I<C'3HClLIHTCflbHOnOBbILUCIII-IOl'O.

L!To6bI :JToro J.n6C)KClTb, S Clilflapcrrc npCJlycMOTpCHCl B03MO)KHOCTh YMCHbIJJCHI151 BemIlIII!II>!

COnpOTl1BflCHH51 pC3HCTOpCl R8 nyTeM nOnKJIlOLICHJ.15InapaJIJICflbHO CMy pC311CTOpClR80 C nOMOWbIO

ycraHoBKI1 Ha neyaTHOK nflaTC npOBOn51lIJ,CHnepCMblLJKI1 MC)Kny CTOe'-IKaMI1 C MapKl1pOBKOH "60 fIL".

ECflH B nacnopTC annapaTa HC orOBopCHO, YTO annapaT npe,ll,Ha3HayeH nfl5I pa60TbJ C CCT51MI1

60 fIJ" nepeMblLIKI1 Me)K,ll,Y CToeYKaMI1 He CTClB51TC51H annClpaT OKa3bIBaeTC5I, Opl1eHTHpOBaH HCl CCTb

LJaCTOTOH50 fIJ,.

ECfll1 B 3aKa3-Hap51,ll,C yKa3aHo,

601'IJ" nCpCMbJYKH Ha neyaTHOH

113rOTOBHTefle.

DPH nOCTaBKax arrnapaTa B cTpaHy, rne rrpl1 o.n.HHaKOBOM HOMHHaJIbHOM Hanp5DKCHHI1

npHMeH5IIDTC5I o6e rrpOMbIWJleHHbIC yaCTOTbI H B cJlyyae, eCJIH B 3aKa3 Hap5Ine He orOBopeHO, LITO

anrrapaT nOCTaBJl5IeTC5I ,ll,Jl5I pa60nI I1MeHHO C CeT51Ml160 fu, annapaT nOCTClBfl5IeTC516e3 YKCl3aH110M

rrCpeMbIYKl1, TO eCTb, Opl1eHTHpOBaH Ha pa60Ty C LIClCTOTOH50 rIJ,. DPH Heo6xonHMOCTl1 pa60TClTb C

CCTbID yaCTOTOH 60 rIJ, rroTpe6ylTeJIb MO)KCT. CCJIH 13CKpOCTOCHOBaHI1C annapaTa H, nOflYYHB ,ll,ocryn K

nCLJaTHOK ]JJlaTC, nOCTaBI1T MC)]{ny CTOCLfKaMl1 ncpCMbltlKY 11TeM caMbIM ncpCSC,ll,CT annapm lfa 60 ILL.

1.1.6.4 0pHliU,111l aBTOManlLlCCKoro PCI'YJlHpOBaUI1Sl aUOLl,HOrOHanpSl)l(CHIUI c nOMOUlhIO

HaKaJIa TpyOKH

OCHOBHblM npI1HIJ,HnOM pcryJIl1pOBaHH51 Hanp5I)KCHH5I Ha Tpy6Ke 5IBJI5ICTC5I npHMcHcHHC

06paTHoH CB5f3H no 3TOMy Hanp5l)KeHHlO.

Perynl1pyromHH opraH ,ll,omKCH nOflYlJaTb IIIlcj)OpMaUHlO 0 peryJll1pycMOH BCflWIIlHe nOCTOiIIHIO.

PcrYJll1pyeMblM napaMCTpOM B pa36!1paCMOM HaMH CJIyLJae 5IBfl5lCTC5I BbICOKOC Hanp5l)KCHYlC H2\

aHO,ll,CTpy6KYl. OHO BbI6I1paCTC5I 06CJIY)KI1BaI01lI11\1 nCpCmIaJIOM H3 p51na YCTaBoK 40, 50,60. 70, 80, C)O.

100 KB.
1.1.6.5 flpHHU,HIl IHMCPCHIUI BblCOKoro HanpSl)l(CHlISl Ha TpyOKC

gfl51 I10flyyeHI151 CHnlaJIa B BHne Hanp5l1I<CHI151, nporrOpIJ,110HaJIbHOrO aMfIJlHTynHOi'vIY

3HClyeHIlIO HanpmKCHI15I pa60LleM llonysOJ1HbI pCHTrCHOBCKOH Tpy6KH npH J1l060M TOKC TpyOI(II.

B annapaTc npI1MeHCH cnoco6, 3aKJlID'IalollIllliC5I B H3McpeHHH Hanp51)KCIlH5I Ila "IUCTH BIlTKOI3

BTOpWIHOrl 06i\!OTKYl rJlalHIOrO TjJC1HccjJOP\lclTOpa, )llllllblBi:UI. tlTO dKTIJBHOC COllpOlllBJICIHll' tl<lCTII

BIITKOB, Ha KOTOpOI1 W3MCP5fCTOl HClllP}l/I,CIIIIC. MCHblJlC aKT!1BHOrO COllpOTHBJICIHI}l TClKorO )1(1..'

KOJllILICCTBd BIlTKOB S npyroM 'wenl 06MOTKII. T.K lI3MepllTCnblIa51 tlaCTb 06:--'10TKIl Il\ICCT MCllbUllIij

.il1laMCTp IlaMOTKIl 113-33 cBodj 6J1lnocTl! K CCP.J.C"IIIIIKY, YK33aHHOC lranp}l)KCHIIC 0)11CT

IlponopUIIOllcLIl>]IO I1Clnpil)KCIIIllO Ila TpyOKCI(,ULKU Ha \:OJIOCTOM XO.ny, TO CCTb npli OTCyTCIBIIl1

IICl.:tCIHI5f HanpiJ)KCHI1}l HCl COnpOTl'lBJICHlll1 llpll IIpOTCKaIlHI1 aHOLl.HOrO TOKa. )'Ljl5! JJOCTIDKCIIII,1

YTO annapaT npenHa3HalJeH nfl5I pa60TbI C CeT5IMH '-laCToTo~j

nflaTC CTaB5lTC5I npH BbmycKe arrnapaTa Ha rrpCnnpH5lTHl1-



T,UWrI npOllOpLUIOHaJIbllOCTH H npH rrpOTCIWIHIH aIIOIUIOrO TOKa, COnjJOHIHJlCIIHC InMCpIITeJlbHOi:'1

'"IIILi'Li() C fIC)'IOIiTI Ie) !"t'",'I'IC'I'C)]"C)B R14', [<\,,,;,, !(C)\III"I'ICI'I!" \,!I(lIill-I\,'III 5IB,'r<IIC')'I'C,'1L[aCTII B\1Tl<OB yBL,) , l:, iv, >' ,') J _ , "v _ /

uoa jJc:'.IlCTOpa, PC3HCTOP R 14 O,ilIIOBpCi\leHHO BblfIOjIH5leT ponb \1CTO'IIIIlKa CllllI,LlCl BC;IWIIIIlbl

aIlO;OI01'O TOKCL I:brrp5l)J(emle C H'3MepHTeJlbHoi:r LI(lCTII BIITKOB Llepc:s JIH(l)L V \4 rrOJWCTC5I lIa

KOlllleHc<lTOp C \ O. LJHCJlO BHTKOB !13!\lepHTeJ1bHOH OTrlaHKH fIpHH51TO 1XlBllbl\! l[HCJlY BiiTKOB

IICPHWIHOii OOMOTK!l (327 BHTKOB). Hanp5DKCHHC Ha 01TIaHKC 3GlBHCHT 01' aHOjlIlOI'O lIanp5DKCH!151 B

COOTBCTCTBIHI C T,10:111uei1,1

TaOJliIua \
f-lunp51)ICeIHle Ha TpyOKC. KB UMnJl. 100 90 80 70 60 50 40

Hallp51)KeHHC H<::lcHIla(:IKc. B aMIUl. 214 193 172 150 129 107 86

CIII'lldJl C LlemITC;15I, B 5,0 4,5 4,0 3,5 3,0 2,5 j

I1HCpOpMaUH51 0 Hanp5DKeHy!li Ha Tpy6Ke 06paoaTbIBaeTC5I liHTerpaJ1bHblMIi MliKpOCXeM<::lMIi, HU

KOTOpblC np!! BblopaHHoM ypoBHe nHTaHli5I + 12 B B Ka4eCTBe ClifHana )KeJ1aTCJlbHO nOnaBaTb He 60J1ce

6-7B. Il03TOMy nOJ1yLleHHoe Hanp5DKeHlie neJ1liTC5I C nOMOU1.blO pe3liCTOpOB R16-R17 Ii npH

HOMHHaJ1bHOM Hanp5DKCHliH annapaTa 100 KB Ha MHKpocxeMy 01 nOnaeTC5I 5,0 B.

Y KOlIXlcHcaTopa C lOB KOMnnCKTe C XIeJ1liTeJ1eM R 16- R 17 nOCT05IHHa51 BpCMClll1 JlOmKH(l ObIT!>

OKono 0,15 c. KpOMC Toro, C 10 He J\OJ1)KeHHMCTb CJIHlllKOM 60J1bWylO eMKOCTb, llTOObl He HaI-py)KaTb

"mp51.11HblMHHMflYJlbCaMYI Y13MepYlTeJIbHYIO 06MOTKy. bJ1H3KliMH K OnTYlMaJlbHbIM 5lBJ151K)TC51BCJIYJLlMHbI:

C 10=0,15 MKcD, R 18=1 MOM. OTclOJ\a R 17=22,2 KOM. K03cPcPHUHeHT J\eJ1eHH5ITaKOrO J\eJ1HTeJ15IpaBeH

46. D,cmneJ1b CHIi)lWeT ypoBeHb CHfHana J\O COOTBeTCTBH5IC TaOJ1HueH 1.

1.1.6.6 OHTaHHe TpaHc<jlopMaTopa HaKaJla Tpy6KH
B OCHOBy CHCTeMbI fIOJ1())KeHO nHTaHHe nepBli4HoH OOMOTKH HaKanbHoro TpaHccpopMaTopa T2.1

CCTCBblM nepeMeHHbIM Hanp5DKeHHeM 4epe3 J\Ba BKJ1104eHHblX BCTpe4HO-fIapaJIneJ1bHO OIlTPOHHblX

TIljJliCTopa V2 Ii V3. CBeToJ\HoJ\bl onTpOHOB ynpaBJ15I1OT THpliCTopaMH nyTeM oTKpblBaHH5I Y1X HU

OOJlbUlYIO Y1J1HMeHblllYlO J\0J11OKa)KJ\oro nOJ1ynepliOJ\a Ii TeM caMbIM perymlpYIOT HaKaJl.

CBeToJ\HoJ\bl onTpoHoB V2 YI V3 BKJ1104eHbI B KonneKTopHylO ucnb TpaH3liCTOpa V26

1l0CJ1CJ\OBaTeJ1bHO C pe3liCTOpOM R56, orpaHH4HBalOU1.HM TOK CBeTO.D:HO.D:OBJ\O cro nacrropulOH

BCJlWHlHbl. TpaH3liCTOp V26 pa60TaeT B KJ1104eBOM pe)l{l1Me 01' ClirHanOB np5IMoyrOJ1bHOK..•

CjJOpMbl, lIOJIY'ldCMblX C KOMnapaTopa, co6paHHoro Ha onepaUHoHHoM YCliJ1HTene 05,

Ilpli n0J10)KHTenbHOM ClirHaJle Ha BblXOJ\e KOMnapaTopa TpaH3liCTOp V26 nOJlHOCTblO

OTKjJbIBaeTC5I, onTpoHHble TlipliCTOpbl V2 Ii V3 TaK)Ke oTKpblBaIDTC51 H nO.D:aJOTIlHTaHYIe Ha nepBYJLIHylo

OOj\'1()TKYHdKaJlbH01'O TpaHct!)OpMaTopa.

npli OTpliuaTeJ1bHOM ClirHaJle Ha BblXOJ\e KOMnapaTopa TpaH3liCTOp V26 6YJJ.CT3anepT, Ii mrraIlHC

Ha nepBYJLIHylD 06MOTKy HaKaJlbHOrO TpaHcc!wpMaTopa He nO)l.aeTC5I. Pe3HCTOp R51 orpaHHLlHBaeT TOK

lIarpY3KIi MliKpOCXCMbl OS, a )l.liO)l. V24 cpe3aeT liMfIYJ1bCbI oTpliuaTeJ1bHOH n0J151pHOCTI1.

Ha HCHHBepTHpyIOW,HH BXO)l. (+) onepaUlioHHoro YCliJ1I1TeJl5I 05 CliHXpOHHO C llaCTOToi\

IIIIT,UOIllCt! CCTII IHU<UUTC5I ClinInJlb] fIllJIOo6pu"HIOtl (jWpMbl nOJ1())IUlTeJ1bHOH nOJl51pHOCTIL

ECJIM nOJ\aTb Ha l1l-lBepTIlpYIDIIII1H I3XO)l. (-) YCI1J1liTeJ151CHfHaJl nOJI())KI1TCJ1bHOH fIOJI5lpHOCTYI, TO

YCILlllTCJlb OYJJCT BbIJl<lBaTb CYlrHaJlbI I<aK fIOJl())KHTeJ1bHOH, TaK 11 OTpHuaTeJlbHOH nO]15lpHOCTH:

nOjl())KHTeJIbI'IO~L KOr)l.a CHrHaJl fIliJlbI Ha BXO)l.e (+) B )l.aHHbIH MOMeHT fIpeBOCXO)l.HT no BeJ1WIHHC

CHrHaJl. fIO)l.aBaCMbIH Ha liHBepTHpyKHll,liH BXO.u (-), H OTpHuaTeJ1bHbIH, KorJ\a CHfHan fIHJ1bI MeHbIlie

CHrHana, rro.uaBaeMoro Ha HHBepTHpyIOW,liH BXO)l..

BbIllleCKa3aHHOC liJ1HlOCTpHpyeTC5I pHCyHKOM 1 Ha CTpaHHue 15.
OTKpbITOMy COCT05IHHlO TpaH3HcTopa V26 COOTBeTcTBylOT OTKpblTble THpHCTOpbl V2 H V3.

TI1PIICTOPbl '3aKpblBalOTC51 fIpli ncpexoJ\e nliTalOIlI.erO Hanp5l)KeHH5I Llepe3 HyJ1b.
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MeH51>l ypOBeHb nOnQ)KI1TeJlbHOrO CHrHaJIa, nO)J,ClBaei\WrO Ha I1HBepnlpylowHti BXOn KOMnap,rrOpa

l)~, \IO/Kf/O Il'IdBHOMCH5ITb :XpC!JeKTHBI-IOC Iran p5DKeHlIC, nO)J,<1Baei\WC Ha lICPBWIHYIO 06i'vIOTKy

IpdflCC[)OpMaTOpa HaIG:1JlaB Ol-leHh WI1pOT<HXnpeneJlax: 01' rrOJIHOrO Harrp5DKeHH5TceTH J-XO HyJl5L

1.1.6.7 Pa60Ta CXCMbl aBTOManlqCCKOrO pcry JIlipOBaHlIH HarrpmKCHIH! Ha Tpy6KC

,LJ)I5I TroH uenH npHMeHeH HHTerpaTop Ha onepaUHoHHoM YCHJIllTeJle 02. I1lnerpaTop - 3TO

cxnJ(l. BbUlafOwa51 BbIXO)J,HOHCHrHaJI, nponOpUHOHaJIbHbTH HI-ITerpany BXOnHoro CHrHana BO BpeMCHlI.

OTpH uaTenbHoe Hanp5DKeHHe, nponOpUHOHaJIbHOe aHo)J,HoMy Hanp5T)KeHHI-O,nOnaeTC5I C )J,eJIHTeJl51

R17-R18 clepe3 pe31lCTOp R12 Ha BXO)J,HHBepTHpyI-Owero nOBTOpHTen5I, C06p3HHoro Ha MHKpocxeMe

Dl II pC:lllCTopax RIO. R13, R19.
]]ufnOpllTc:lb IIHBepTHpyeT oTpHuaTeJlbHbl~1 CHIH3JI B nOJIUlKHTeJlbllbli.L HC MC1I515JCI'O

dOCOJllOnlOH BeJlWlllHbI. H Qepe3 rrepeMeHHbIH pe3HcTop R 19 non3eT CllfHaJI B ToclKY CYMMHPOB3HH>l

41. B 3TO}i )J(e TOl-!lCe 0)J,l1H H3 pe3HcTopOB R21, R22, R23, R24, R25,R31 HnH R75 3a)J,aT'-THKa

KIIJlOBOJlbT clepe3 rrepeKJIIOQaTenb S2, rrOnKJ1I-OLIeHHbTHK HCTO'-THHKy IIlHaHH5I -12 B, 06ecrrel-THB3eT

HHCPOprv1aUHI-O0 3anaHHoH yCTaBKe KB.

Hanp5DKeHHe Ha BbTXO)J,e MHKpocxeMbI D 1 nH60 paBHO HynI-O, Korna CHHMKa HeT nH60

nonO)l(liTenbHO, Kor)J,a H)J,eT CHHMOK H Ha Tpy6Ky nOnaHO Hanp5T)KeHHe. TaKHM 06pa30M, Hanp5DKeHHe

CyMMHpyI-OWeH TO'-TKH 41 cxeMbI 3aBHCHT 01' CJIe)J,yIOIIIHx BenHLIHH: Harrp5T)KeHH5I Ha BbIXO)J,e

HHBepTHpyIOIIIero rroBTOpHTen5I; nOJ1O)J(eHH5IrrepeKJIIOLIaTen5I 3an3T'-THKa KHnOBOJIbT S2.
H3np5I)KeHHe HCTOLIHHKa nHTaHH5I H nonO:>KeHHe )J,BH)J(Ka nepeKnIOLIaTen5I KHnOBOJlbT He

MeH5IIOTC5IBO BpeM5I CHHMKa.

npH onpeneJIeHHOM Harrp5I)KeHHH Ha Tpy6Ke Hanp5I)KeHHe B TOLIKe 41 paBHo Hymo. npH

nOBbTUleHHH Harrp5I)l{eHH5I Ha Tpy6Ke OTHOCHTenbHO yCTaBoLIHoro. Harrp5I)KeHHe B TOLIKe 41 CTaHeT

OOJlbWe HyJI5I, H, HaooopoT, npH YMeHbweHHH Harrp5I)KeHH5I OHO CTaHeT MeHbwe Hyn5I. Y.epe3 pe3HcTop

R20 Hanp5I)KeHHe cyMMHpyIOIIIeH TOLIKH41 rrO)J,aeTC5IHa HHBepTHpyI-OWHH BXOn HHTerpaTopa 02.
Bxon H Bblxon HHTerpaTopa npH OTCyTCTBHH Hanp5I)J(eHH5I Ha TpyoKe coenHHeHbI Me)Kny C060H

Qepe3 rrepeMeHHbIH pe3HcTop R27 H KOHTaKT peJIe K4.
3aMbIKaHHe BXOna H BbIXOna MHKpocxeMbI D2 KOHTaKTOM peJIe K4 LIepe3 pe3HcTop R27

rrpeBpawaeT HHTerpaTop B yCHnHTenb C K03epqmUHeHToM yCHneHH5I, paBHbIM OTHoweHHIO BenHLIHH

pe3HcTopOB R27 H R20.
Hanp5I)J(eHHe Ha BbIXOne 02 onpeneJ15IeT ypoBeHb HaKaJIa TpyOKH (CM. B 1.1.6.6 "nHTaHHe

TpaHccj)OpMaTOpa HaKaJla Tpy6KH"). Hanp5I)KeHHe B TOY:Ke 41 npH OTCyTCTBHH CHrHaJla Ha

HHBepTHpyI-OIIIeM BXOne MHKpocxeMbI D1 6yneT HMeTb oTpHuaTenbHbIH 3HaK (HanpmKeHHe Ha Bblxo.ue

".1HKpOCXeMbI Dl paBHO HyJIIO, aHa pe3HCTopbI R21...R75 nOnaeTC5I OTpHuaTenbHoe Hanp5I)KeHHe), Ha

I3hlXO,ne02 6yneT CHrHaJI rrOn())KHTenbHoro 3HaKa.

Y.epe3 )J,eJ1HTenb R29-R30 nOnO)I{]1TeJIbHbIH CHfHaJl nonanaeT Ha HHBepTHpyIOIIIHH BXO.u

OTlepaUHOHHoro yCHnHTen5I 05 H cpaBHHBaeTC5I C rrHnoH, nOnaBaeMoH Ha HeHHBepTHpyI-OWHH BXO)J,

ofiepaUHoHHoro yCHnHTeJI5I 05. CHrHaJl Ha BbIXOne MHKpocxeMbI 05 HMeeT rrOn())I{]1TeJlbHYIO

IIOJI5IpIIOCTb, eCJIH HanpmKeHHe fIHJlbI rrpeBblcHT ypoBeHb CHf'HaJIa Ha HHBepTHpyI-OWeM BXOne.

'/'lllTLII3<l51, lITO .J";151COKpaWeIlH51 BpeMeHI1 rrepexona HaKaJIa Tpy6KH 01' npe)J,BapHTenbHoro K

UKOIIlJ<lTCJlbIIOMY ypOBHIO Hy)KHO, I.JT06bI CTerreHb rrpenBapWreJIbHOrO HaKaJla 6blna 6J1H3Ka K CTerreHH

HaKaJIa. Tpe6yeMoii rrpH CHHMKe C 3anaHHblMH napaMeTpaMH, Harrp5l)l{eHHe Ha BbIXOne 02 C rrOMOIllbIO

R27 ycnIHaBJlHBaeTC51 TaKI1M, I.JT06bl CTerreHb HaKaJla 6blna 6nH3Ka K OrrTHMaJlbHOH.

B 1.1.6.5 "f1pHHUHn H3MepeHH5I BblCOKoro HanpmKeHH5I Ha Tpy6Ke" npHBe,lI,eHbI BenHLIHHbI

Hanp5I)l{eHHH, CHHMaeMblX C )J,eJIHTeJI5IR 17 -R 18, cooTBeTcTByIOIllHe YCTaBO'-THbIM Hanp5I)J(eHH5IM Ha

Tpy6Ke.

HHBepTHPY!OIIIHH nOBTOpHTeJIb Ha MHKpocxeMe D 1 BbI,lI,aeT Ha BbIXO,lI,e rro BeJIH'-THHe TO )J(e

IIanp5I)KeHHe, KaKoe nocTynaeT Ha ero BXO,lI,. HCXO,lI,5I H3 BeJIHY:HHbI conpOTHBJIeHH5I pe3HcTopa R19,

flO./lIlHCb H ./laTa

cI:>oDMaT A3/ A4



I r

I
I
I
I
I
I
I
I
I
I
I
I
I
I
f'~

I
I
L-'.~
I
I

paBHOI1: 10 KOM, paCCYHTaHhI BeJlHqHHhI conpOTHBJIeHHI1: pe3HcTopOB yCTaBoK Hanp5DKeHH5I R21- R25,
R31,R75 (CM. Ta6mu.l,y 2).

HallMCHOBaHIIC )l.JIH KaKOU yCTaBKM Tpc6ycMaH BCJI~qMHa,BW6paHHaH
pC3lfCTopa OH npCLJ:Ha3HaQeH, BCJIIIQIlHa, no pHLJ:Y pC3I1CTOpOB,

KB KOM KOM

R75 40 54,0 54,2
R21 50 43,2 43,2
R22 60 36,0 36,1
R23 70 30,9 30,9
R24 80 27,0 27,1
R25 90 24,0 24,0
R31 100 21,6 21,5

Pe3HCTOp R19 npe.IJ:Ha3HayeH .IJ:JI5ITOYHOH HacTpoHKH aHO.IJ:HOrO Hanp5DKeHH51. C ero nOMOIlJ,bIO

KOMneHcHpyeTC51 pa36poc Hanp5DKeHH51 cTa6HJIH3aUHH cTa6HJIH3aTOpoB, HeTOYHOCTH HaMOTKH '1HCna

BHTKOB H3MepHTeJIbHOH 06MOTKH H pa36poc conpOTHBJIeHHH JJ,eJIHTeJI51R17, R18.
PaccMoTpHM Teneph pa60Ty HHTerpaTopa. llpeJJ,cTaBHM ce6e, qTO KOHTaKT peJIe K4 pa30MKHyT. a

KOHJJ,eHcaTop C 11 nOJIHOCThIO pa3p5DKeH. ECJIH Hanp5I)KeHHe B TOqKe 41 BO BpeM51 CHHMKa CTaHeT Bhlwe

HYJI5I, TO eCTb Hanp5DKeHHe Ha Tpy6Ke CTaHeT 60JIhWe 3aJJ,aHHoro rrepeKJIIOqaTeJIeM 82, KOHJJ,eHcaTOp

C 11 HaLJHeT 3ap5DKaTbC51 LJepe3 pe3HcTop R28 oTpHu,aTeJIbHbIM Hanp5I)KeHHeM C BhIXOJJ,a02. 10K 3ap5IJJ,a

6yJJ,eT TaKHM, t-fT06hI cKOMrreHcHpoBaTh TOK, rrpOTeKaIOIUHI1: qepe3 pe3HcTop R20.
CKOpOCTb 3ap51JJ,a orrpeJJ,eJI5IeTC51 BeJII1QHHOH OTKJIOHeHI15I Hanp51)KeHI151 B TOQKe 41 01' HYJI5I.

corrpOTHBJIeHl1eM pe311cTopa R20 H BeJII1QI1HOH eMKOCTH C 11. MaKCI1MaJIbHOe Hanp5I)KeHHe, ;1:0

KOToporo MO)KeT 3ap5IJJ,HTbC51KOHJJ,eHcaTop C 11, paBHo Harrp5DKeHI1IO I1CTOYHI1Ka rrHTaHH51 MI1KpOCXe"lbl

OTHOCI1TeJIhHO 3eMJII1. ECJIH Harrp5I)KeHHe B TOQKe 41 BO BpeM51 CHHMKa CTaHeT HH)Ke HyJI5I, TO eCTb

BbICOKoe Hanp51)KeHl1e Ha Tpy6Ke CTaHeT MeHhwe 3aJJ,aHHoro rrepeKJIIOyaTeJIeM 82, TO C BbIXOJJ,a

MHKpocxeMhI Qepe3 Te )Ke 3JIeMeHThI cxeMbI Hal-meT npOTeKaTb TOK 3ap5IJJ,a KOHJJ,eHcaTopa C 11, HO B

nponmOnOJIO)KHoM HanpaBJIeHI1H.

llpH OTCyTCTBHI1 Harrp5DKeHH51 B cyMMl1pyIOIUeH TOl.fKe I1HTerpaTopa 41 BO BpeM51 CHWVlI<CI

Hanp5DKeI-II1e Ha HHTerpl1pyIDIUeM KOH.IJ:eHCaTOpe Cll He 6yJJ,eT Ii'3MeH51TbC5I, a 6Y.IJ:eT onpeJJ,e:l51TbC5I

rrpeJJ,bIJJ,)'IUHMCOCT051HHeM.

CJIeJJ,yeT 06paTIiTh BHHMaHl1e Ha TO, l.fTO HarrpaBJIeHHe TOKa 3ap51JJ,a KOHJJ,eHcaTopa C 1] He

onpeJJ,eJI51eT HH 3HaKa, HI1 BeJIHQI1HbI Hanp51)KeHH51 Ha HeM.

Hanp51)KeHHe Ha KOHJJ,eHcaTope rrpH HCLIe3HOBeHHI1 TOKa 3ap51JJ,aMO)KeT, CTporo rOBOp5I, 6bITb

SHo6bIM B B03MO)KHbIX npeJJ,eJIax Ii OCTaeTC51 HeH3MeHHbIM JJ,OTex nop, nOKa Hanp5I)KeI-nre Ha Bxone

IIJ-lTerpaTOpa paBHO HYJIIO. 31'0 Hy)KHO TBepJJ,o yCBOliTb, TaK KaK no cpaBHeHfuo C 60JIbWHHCTBOM cxeM

CXelvIa I1HTerpaTopa He06bI'-IHa TeM, LITO ee pa60Ta 3aBHCl1T 01' ee npeLI,bI.uywero COCT05!HI15L

1.1.6.8 PCJIC KOJIll'lCCTBa JJICKTPUqCCTBa

PeJIe KOJIWleCTBa 3JIeKTpHl.feCTBa CJIY)KliT 13ann<lpclTe 10)16-01 LI,J15IJJ,0311p0l3aH1151PCHITCIJ013CKl\:\

!lY'ldL BbIXOJJ,51IUI1X113 OKHa MOH06JIOKa. MI1HI1MaJIbHa51 yCTaBKa peJIe KomFreCTBa 3J1eKTpWleCTI3Zl -

2.5 MAc. MaKCI1MaJIbHa5I - 100 MA·c. Bcero 9 yCTaBOK.



I'JIilBHbllv! ')JlCMeHTOIVI CXeMbl pene KOnWleCTBCl 3J1CKTPWICCTBCl ~BmIeTC51 YltrrCr-pcrrop, C06paHHbiti

lla OllCpaiU10llHOM YCHJUrreJle D3 YI HCflOJlb3Y10Wl-1fl B KC1l1CCTBC W3MepWreSlbHOrO 3neivlCHTa

IWIL'tcHCaTOp C 12,
BmlolblM CBOHCTBOM I1HTerpaTopa Ha onepalLHoHHOM YCHJIHTeSIC 5LBn51CTC51TO, [HO Hanp51)KeHI1C Ha

eTO IIH13CpnlpYfoweM BXOne npH nOnBOJLe K 'HorvlY BXOLl,Y TOKa OCTaeTC51 paBHblM Hymo npH Bcex

pC)KHMax pa60Tbl HHTcrpaTopa. 3nIM nOcnlraeTC51 OTCyTcTBHe Bnl151HI151 HHTerpaTopa Ha pa60Ty

CXC!'vlhl. B 3neMeHTax KOTOpOH Hy)KHO HHTerpHpOBaTb TOK HnH Hanp5l)KeHHe, a TaK)Ke CTpOra51 J1YmeHHa51

,aBHCI1MOCTb 3ap51na 113MepHTenbHoro KOHneHcaTopa OT TOKa Ha BXOne HHTerpaTopa.

v!3MeHeHHe Hanp51)KeHH51 Ha KOHneHcaTope C12 6yneT nponopUHOHanbHO TOKy Ha Bxone cxeMbI

II 13PCMClIli npOTCKaHH51 :noro TOKa, TO eCTb KOJIWICCTBY 3J1eKTpWJeCTBa, npOme,TJ,llleMY LJepe3 BXOD

IIIITcrpcrropa.

VlH(!)OpMall,Y151 0 TOKe aHona Tpy6KI1 CHYIMaeTC51 C pe3Y1CTOpa R14. 3TOT pe3Y1CTOp BKnlOy:eH B

pa3pbJB cpenHeH TOeIKH rnaBHoro TpaHcepopMaTopa, H no HeMy rrpOTeKaeT TOK BTOpHY:HOH 06MOTKH.

I1PI1 aHonHOM TOKe 50 MAc cpenHee 3Hay:eHHe rrOCT051HHOH COCTaBn51lOIll,eH 6yneT 2,50 B, a rrpH TOKe

5 MA-0.25 B.

31'0 Harrp51:>I{eHHe rrOnaeTC51 Ha 11HBepTHpYlOIll,11H BXOn orrepaUl1oHHoro yCHnHTen51 y:epe3 Onl1H H3

pe3HcTopOB YCTClBOK pene KOnHLJeCTBa 3neKTpWleCTBa R32. R40. CxeMa paCC'-I11TaHa TaK. Y:TO

13KjllOlJeHHC B :,ny uerrb pe3HcTopCl, BeJIWHIHOH OT 1 no 100 KOM, npl1Be.n.eT K cpa6aTblBaHHIO yCTaBKH

KOJlWIeCTBa 3SIeKTpH'-leCTBa B M11SIJlHaMrrepceKyH.n.Clx, '-l11cneHHO paBHoH BenHY:HHe pe3Y1CTOpa B

MaKCHMaJIbHbIH TOK 3ap51.n.a H3MepHTeSIbHoroKoH.n.eHcaTopa C 12 DpH yCTaBKe 2,5 MAc 11 TOKe

Tpy6KI1 50 MA 6y.n.eT 1 MA, M11H11MaJIbHbIH - rrp11 yCTaBKe 100 MA C H TOKe Tpy6KH 5 MA - 2,5 MKA.

TIepe.n. Hal.JaJIOM CH11MKa Ha I1HBepT11pYlOIll,HH BXO.n. HHTerpaTopa y:epe3 pa3MbIKalOIll,11H KOHTaKT

pa3be.n.HHHTefl51 K 1.1 H pe3HcTop R43 DOnaeTC5I Harrp51)KeHl1e 01' HCTOY:H11Ka rr11TaHH51 - 12 B.

KOI-I.n.eHcaTop C 12 3ap51)KaeTC5I .II.OBeSI11Y:11HbJ,paBHoH Hanp5l:>I<eHHIO HCTOl.JH11KaDHTaHI151 +12 B. TIocne

HmKaTI151 Ha KSIaBHIllY CHHMKOB S4 Harrp51)KeH11e C 11HBepTHpylOIll,erO Bxo.n.a CHHMaeTC51., HO KOHneHcaTOp

C 12 6flarOnap51. CBOHCTBy 11HTerpaTopa rrpOnOJI)I<aeT OCTaBaTbC5I 3ap5l)KeHHbIM no Dpe)l{Hero

Harrp51)I<eH1151. TIocne OKOHl.JaH1151 3a.n.ep)KKH Hal.J11HaeTC5I CH11MOK, 11 Ha HHBepT11pylOIll,11H BXO.n.

MI1KpOCXeMbI D3 l.Jepe3 onHH H3 pe311CTOpOB R32-R40 nocTynaeT C11rHan, .n.SI51. KOMneHCaUHI1 KOToporo

Hanp51)KeHl1e Ha Bxo.n.e D3 HenpepbJBHO H3MeH51eTC51 01' +12B no onpe.n.eSIeHHoro OTpl1uaTenbHoro

'.3HaLleH1151,

Hanp51)I<eHl1e C Bblxo.n.a D3 rrOnaeTC5I Ha 11HBepT11pYIOIll,11H BXO.n. KOMnapaTopa, c06paHHoro Ha

onepaUl10HHOM YCI1SIHTefle D6 . .no Hal.JaJIa CHHMKa '31'0 Hanp5l)KeHHe nonQ)I<HTeSIbHO, H Ha Bblxo.n.e D6

IJ05JBJI51eTC51OTpHuaTeSIbHoe Harrp5I)KeHHe, paBHoe Hanp5J)KeHHIO HCTOY:HHKa rrHTaHH5I - 12 B. Me)K.n.y

BbIXOnOM MHKpocxeMbI D6 11 3eMSIeH BKSIlOl.JeHa uenb, COCT05IIll,a5I 113 ,UIlO.n.a V22 H rrepeMeHHoro

pe:mCTopa R59, nocpe.n.CTBOM KOToporo perySIHpyeTC51 ypoBeHb cpa6aTblBaHH51 CXeMbI.

I1epe.n. CHHMKOM Ha BbJXo.n.e D6 Harrp51)KeHl1e OTpHuaTenbHoe 11 no pe3l1CTopy R59 npOTeKaeT

TOl(. rlepeMeHHblM pe3l1CTOpOM R59 Ha HeHHBepTl1pYIOIll,eM Bxo.n.e MI1KpOCXeMbl D6 YCTClI-IaBJI11BalOT

IIeKOTopYIO BeflWll1HY OTpHUaTeJlbHOrO Hanp51)KeHH5I.

C Illlillil Ha BXOJI,e MHKpocxeMhl D6 lIe H3MeHHTC51 JI,O Tex nop, nOKa CHnHUI lla

11l113CpTHpylOIll,CM sxo.n.e He CpaBH5IeTC5I C CHrHaJIOM Ha HC11HBepTHpYIOIll,eM BXOne. 1-{a Bxo.n.e

MI1KpOCXeMbl Hcy:e3HeT OTp11uaTeSIbHoe Hanp5l)KeH11e 11rr05lB11TC5IrrOSIO)K11TeSIbHoe. .IJ:Hon V22 3anpeTC5I,

Hanp51)KeHl1e Ha HeI1HBepT11pylOIll,eM BXOne CTaHeT paBHblM .HynlO, npH 3TOM YBeSII1Y:l1TC5I pa3HocTb

Harrp51)KeHl1H: Ha BXOnax 11 npHBe;:J:eT cxeMy B YCTOHl.JIfBOe COCT05lHI1e C rrOSIO)KHTeJIhHbIM

Harrp5l)KeHl1eM Ha BbIXOne. 31'0 Hanp5I)KeHl1e Qepe3 .n.110.n.V 18 If pe3HcTop R53 rrOnaeTC51 Ha

BXOn M11KpOCXeMbI D 11 11 TeM caMbIM rrpeKpaIll,aeT CH11MOK. On11CaHl1e rrpouecca -

BKSJIOy:eHH5I 11 OTKSIIOQeHH5I CH11MKa Orr11CaHO HmKe B rro.n.pa3nene 1.1.6.12 "TIpe.n.cHHMoY:Ha5l

rU.~fJfI
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3a.uep)KKa". KpoMe TOrO, nOJIO)I{IUeJIhHOe Harrp51)Kemle C BhIXO.ua D6, nOCJIe nepeKJIlOqeHH51 D6 llepe3

R47 H V21, no.uaeTC51 Ha BXO.u HHTerpaTopa, lleM BBO.uHTC51.uonOJIHHTeJIhHa5l rrOJIO)I<HTeJIhHa51 o6paTHa51

CB513hHHTerpaTopa C KOMnapaTopoM.

I1epeMeHHhIH pe3HcTop R46 Hy)I(eH .uJI516aJIaHCHpOBKH onepaUHoHHoro yCHJIHTeJI51. ])JIOKHpOBKa

ocymeCTBJI51eTC51 rrpH HaCTpoHKe annapaTa Ha rrpe.urrpH5ITHH H3rOTOBHTeJIe .

1.1.6.9 CMrHamnaTop OTKa3a peJIe KOJIH"l.feCTBa JJIeKTpH"l.feCTBa

B rrpaKTHllecKoH pa60Te MO)KeT B03HHKHYTb CJIyllaH, npH KOTOpOM CHrRaJI 0 HaJIHllHH TOKa

Tpy6KH He 6y.ueT nOCTynaTh Ha BXO.u HHTerpaTopa. B KaqeCTBe npHMepa MO)I<HO npHBeC1'H 06PbIB B

uerrH o.uHoro H3 pe3HCTopOB yCTaBoK peJIe KOJIHqeCTBa 3JIeKTpHQeCTBa R32-R40 HJIH 3aMhIKaHHe 31'01-'1

uerrH Ha 3eMJIIO. B arrrrapaTe npHMeHeH 'CHrHaJIH3aTOp, KOTOpbIH: .uaeT orrepaTOpy TpeBO)I<HbIH CHrHaJI B

TOM CJIYllae, Kor.ua CHHMOK MO)KeT He OKOHllHTbC51.

l1.ue51 pa60TbI TaKoro CHrHaJIl13aTOpa COCTOHT B perHCTpaUHH H3MeHeHH5l Hanp5DKeHH51 Ha

KOH.ueHcaTope C 12. TaKa51 penrcTpaUH51 ocymeCTBJI51eTC51 .uHcPcjJepeHUHaTopoM, pa60TafOUJHM Ha

onepaw10HHoM yCHJIHTeJIe 07.
1.1.6.10 hJIOI01paTop pa60Thl pCJIC KOJIWICCTBa 'mcKTpnqCCTBa npn HCAo6ope KIfJIOBO,:II,T

B pa·3.ueJ1e "CrpyKrypHa51 cxeMa annapara" B 1.1.5.6 "])JIOKHpaTop He.u060pa KHJIOBOJIbT 5HK"
pa36HpaeTC51 CMbICJI pa60TbI 6JIOKHpaTopa H He06xo.uHMOCTb TaKoro 6JIOKHpaTopa. bJIOKHpmop

pa60Tae1' Ha MHKpocxeMe 04 (onepaUHOHHbIH: YCHJIHTeJIb). B OCHOBy pa60TbI 6JIOKHpaTopa rrOJIQ)KeHO

pearHpoBaHHe ero Ha Benl1I.fHHY H 3HaK Harrp51)I(eHH51 B TOllKe 41 CXeMb1. KaK yKa3bIBaJIOCb, BO BpeIV15f

CHHMKa Hanp5l)KeHHe B TOI.fKe 41 aBTOMaTHI.feCKH BblBO.uHTC51 Ha HyJIb. C HHBepTHpyrOw,ero

nOBTOpHTen51 D 1 rro.uae1'C51 CHrRaJI nOnO)KH1'enbHOH rrOJI5lpHOCTH, nponOpUHOHaJIbHblH: aHo.uHoMy

Hanp5l)KeHHIO Tpy6KH, a C pe3HCTOpOB R21-R25 CHrHaJI oTpHuaTeJIbHOH: rrOn51pHOCTH C rrepeKJIlOya1'eJl51

aHo.uHoro Harrp5l)KeHH51. EcnH Hanp5DKeliHe Ha 1'py6Ke MeHbwe 3a.uaHHoro, Hanp5DKeHHe B TOLIJ(e 41
l1MeeT OTpl1uaTeJlbHbIH: 3HaK, a eCJIlI 60JIbWe 3a.uaHHoro, TO rrOJIQ)KH1'eJIbHbIH: 3HaK.

Harrp5DKeHHe B TOllKe 41 llepe3 orpaHHllHTeJIbHbIH pe3HcTop R44 rro.uaeTC5I Ha HHBepTl1pyIOmHti

BXO.u onepaU110HHOrO YCHJIl1TeJI5I 04. ECJIl1 Hanp5DKeHHe HMeeT 3HaK "MHHYc" (He.u060p KHJIOBOJIbT). TO

Ha BbIxo.ue D4 rr051BJI51e1'C51+12B, T.K. B 31'0 BpeM51 Harrp5l)KeHl1e Ha HeHHBepTl1pyIOmeM BXO.1le paBHO

HynIO, rroToMy LITO .1l110.1lV20 3aKpbIT. HarrpmKeHl1e +12B C BbIxo.ua 04 no.uae1'C51 Ha 06MOTKy

repKoHoBoro peJIe K2. PeJIe cpa6a1'blBaeT 11 CBOl1M 3aMbIKaIOmHM KOHTaKTOM 6nOKl1pyeT BXO.1l pe:le

KOnl1lleCTBa 3neKTpHyeC1'Ba.

AHO.uHbIH TOK nepecTaeT Ylll1TbIBaTbC51 B peJIe KOJIHlleCTBa 3neKTpHyeC1'Ba. ABTOMaTl1yeCKlle

pcrynllpoBKH annapaTa B 1'elleHHe KopoTKoro BpeMeHH BbIBO.u51T Harrp5DKeHHe Ha Tpy6Ke Ha 3a.1laHHbll~

ypoBeHb, Harrp5DKeHl1e B TOllKe 41 CTaHOBHTC51paBHbIM HJIH 6nH3KHM K HynIO.

Ha I3bIXO.1le 04 rr051BJ151e1'C51OTpl1ua1'enbHoe HanpmKeHHe, no uenOLIKe R50. R49. V20 nOTeLICT

TOK. CHHMaeMoe C pe3l1CTOpa R50 oTpHuaTenbHoe HanpmKeHl1e nO.1laeTC51Ha Hel1HBepTYlpYIOW,1111 I3~OD

04, LITO npHBe.1leT K TO!vIY, LITO o6panwe nepeKJIIOLleHl1e 1'enepb np0I130H.1lCT npl1 Harrp51)l{eHliH 1I~1

HHBepTl1pYlomeM BXO.1le He 0 B, a MHHyC 0,3 - MI1HYC 0,4 B. Ha 06a KOHua 06MOTKH pene K2.1
rrO.1laCTC51 Hanp51)KeHl1e -12B. 06MoTKa 06ecTollHBaeTC51. bJIOKl1pOBKa C pene KonWleCTBiJ

3neKTpH'-IeCTBa CHI1MaeTC51, H OHO Ha'-ll1HaeT OTCyeT rrpOXO.1l51w,ero '-Iepe3 peHTreHoBcKylO TpYOl\)

i'lCKTpll '!C'CTB2t.

ECJ1II CIHlI'vIOK HaYHHaeTC51 DpH DOJ1())KI1TCnbHOM Harrp51)KeHI1H B TOLIKe 41, (HarrpmKeHI1C HLl

Tpy6KC Bblllle 3aW1Hlioro). 6JIOKHpOBKa pene KOJIWleCTBa 3JIeKTpHLJeCTB3 He npOIIC'-:O)HIT. II pC_IC

KO]111LleCTBa3J1CKTpWleCTBa HaLIHHaeT OTCLIeT C MOMeHT3 nO.1laYl1 Harrp51)KeI-H151H3 Tpy6Ky.

1.1.6.11 r.l1aBl-la51uenb

K mdBHbJM uen51M arrnapa1'a OTHOC51TC51 BTOpl1YHble uerIH nJaBHor'O TpaHccpopMdTopa. flU

KOTOpbl1vl npOTeKaeT TOK Tpy6KI1, 11 rrepBHYHble ueDH rJIaBHOrO TpaHc¢opMaTopa, rro KOTOpbfM

npOTeKaer TOl{ mrralomeH ceTII. B rJlaBHOH nepBWII-iOH ueml CT051T CeTCBb]\.'

,-,(-::~ 1~j
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npCIIOXpcHlIlTCfIll F 1 H F2, CnC1pel-lHble KOHTaKTbl pa3beLlHHHTCJIH K 1.2 H K1.3, CHHOBOii

[XlYjl\IPOBOl\Hblli PC'WCTOP R 1 H CHn013aH LfaCTb onTpoHHoro TllpHCTopa V 1, CJIYilcaLL\erO KOHTaKTOpOi"vl

lU151 ncpmFIIloi:'1 llClm rnaBHoro TpaHCtllOpMC1TOp, a B rJIaBHOfi 13TOPHLIHO~i ucrlH eIOHT PCH1TCH013CK351

Tpy6K<l V 11, 3C13ClvlnCHHWI aHOLlHa51 LlaCTb BTOp:WlHOH 06MOTKH T 1.2, HC3a3eMnCHHa51 KaTOLlHa5l LraCTb

WIOPlltlHOli OOMOTKl! Tl.3 H pC3HCTOpbl R14 I1 R15. llo BCCM 3THM 3J1CMeHTC1MnpH pa60Te npOXO,l.l.IIT

3HOllllbIll TOK Tpy6KH. llpHMeLIaTenbHOH oc06eHHOCT):>ID nepBHLIHOH uem1 21nnapaT21 1OJI6-0 1 5lBJI51CTCH

TO, 'HO nepBWlHa51 06MOTKa rnaBHoro Tp21HCtpOpMaTopa nI1T21eTC51He nepeMCHHbIM, a nyflhCHpYIDWHM

T0KO\! O:lflOlO IleHTpaBnCHH51.

TaKenl HCOOblYHa51 CXeMa TIln21HH51 nepBHYHOH 06MOTKH MQ)KeT 6bIT!:> npHMeHeHa TOJlbKO B TOM

C;IVllac. !(Orna BTOpWlH2151 06MOTK21 pa60T21eT TOflbKO OLlHH nOJlynepHO,Q H21 Harpy3Ky THna

PCIlTlellOBCKOli Tpy6Kll. npH T21KOM BKJ11DyeHHH TpmlctpopM21Top21 06513C1TeJlbHO LlOmI<HC1C06J110LlaTbC51

npaBl!J1bHCUI t!)C1'mpOBKa KOHUOB nepBH'-lHOH 11 BTOp11YHOH 06MOTOK. KaK 3'10 YKmaI-IO H3

npIIHlUlrIllcLlbHoi1 CXeMe, K HC1YC1nynepBHYHOH 06MOTKH l\OmKeH nO,ll.KJUOLIaTbC51 K21TO,lJ.CHJlOBOrO

onTpOHHoro THpI1CTOp21, a K H21q21nyBTOpHLIHOH 06MOTKI1 LlomKeH nO,lJ.KnIDY:21TbC5I21HO,lJ.peHTreHOBCKOH

Tpy6KH. 11MeHHO TaK nOLlKnIDyeH11 06MOTKH npI1 BbIllycKe 21nn21p21T21C 321BOLl21.EcmI, H21npHMep, npI1

reMOHTe ann21paTa ¢213I1pOBK21KOHUOB 6Y,lJ.eT H21pyllieHa, TO ann21p21T p2160TaTb He 6YLleT.

Pe3HCTOp R 1 npI1 BbIllycKe annap21TC1 C npeLlnpI15IT1151-I13rOTOBI1Ten51 yCTaHoBneH B nOflOlKeHHe,

npI1 KOTOpOM npH Hanp51)KeHHH CeTI1 220 B H conpoT11BneHI1H ceTH 1 OM Ha yCTaBKe H21np5DKeHH51

100 KB 2lHO,lJ.HbIHTOK p21BeH 10 MA.

1.1.6.12 Ilpe.n.cHHMo'-lHaH 3a.n.ep~Ka
ECJIH H21Tpy6Ke HeT H21KaJ1aI1 npI1 3TOM H21nepBHY:HYIO 06MOTKy 6y,lJ.eT nO,lJ.21HOH21np5lJKeHI1e H3

cenl, 21nnap21T MOlKeT BbIHTI1 H3 CTp051, T21K K21K BTOpI1Y:Hoe H21np51iKeHI1e npI1 3TOM 113-321OTCyTCTBH51

H21rpY3KH MOlKeT LlOCTHYb '-lpe3MepHO 60JIblilOH BenI1'-l11HbI, np06HTbC51 I130n51UH51 H BbIl1Tl1 H3 CTp05I

TpvOK21.

Cxe\tIa 21nn21p21TaCKOHCTpyI1pOB21Ha TaK, LITO 6e3 3aLlepiKKI1, He06xOLlHMOH ,lJ.n51p2130rpeB21 H21KaJ121116e3

.]CHCTI311TenbHoro HaJ1HLIH51 HaKaJ121 BbICOKoe H21np5lJKeHHe H21 Tpy6Ky nOLl21HO 6bITb He MOlKeT. 31'0

llOCTIlr21eTC51 6JIOKHpOBKOH npl1 OTCyTCTBHH HaKaJI21Tpy6KH.

B K21'-leCTBe3neMeHTa 321,lJ.epiKKI1D 12 I1C110JIh3yeTC51M11KpocxeM21 K561 11E 10

1 C1 1 3
2 4

2 CEl 4 5
8 6

7 R1

9 C2 1 11
2 12

10 CE2 4 13
8 14

15 R2
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N!!N!! BbIBO,ll;OB Ha3HaQeHUe

1.(9) Cl(C2) - BXO,Il,CJfHXpOHH3auJuI

2.(10) CE 1(CE2) - BXO,Il,pa3peWeHH5I

3.(11) BhIXO,Il, 1

4.(12) BbIXO,Il, 2

5.(13) BbIXOJl4

6.(14) Bb1XOJl 8

7.(15) R 1(R2) BXOJl yCTaHoBKH HyJI5I

8. 06WHK

16 + HCT04Hl1Ka 1HlTaHH5I

MHKpocxeMa 012 COCTOHT H3 JlBYX He3aBHCHMb1X 4eTbIpeXpa3p51JlHbIX JlBOWIHbIX C4eTLlHI<OB.

Ka)KJlbIH H3 HHX HMeeT l.J:eTbIpe Cl.J:eTHbIXBb1xona (BbIBOJlbI 3-6 H 11-14), BXOJl YCTaHoBKH B HyJ1eBOC

COCT051HHe (BbIBOJlb1 7 HIS), rrpH rrOJlaLIe 1-1a1<0TOPb1l1l-larrp5DKeHH5I "flOfHl.J:eCKa51 I" Bce pa3p5IJlbl

Cl.J:eTl.J:HKa6YJlYT HaXOJlHThC5I B HyJIeBOM COCT051HHHHe3aBHCHMO OT rrOTeHUHaJIOB Ha Jlpymx BXOJlaX

MHKpocxeMhI, BXOJl CliHXpOHJI3aumI C (BbIBOJlbI 1 H 9) H yrrpaBJIeHH51 CE (BhIBOJlhI 2 H 10).

B arrrrapaTe 1Ofl6-0 1 rrpHMeHeH BapHaHT pe)KMMa rrepeCl.J:eTa, rrpM KOTOpOM B Ka4eCT13e

yrrpaBJI51IDlI(HX BXOJlOB MCrrOJIb3YfOTC51BXOJlbi C, a Cl.J:eTHble HMrrYJIbCbI rrOJlafOTC51Ha BXOJlbI CEo rIPll

3TOM rrepeCLIeT HMrryJIbCOB pa3peWaeTC51 rrpH rrOJlal.J:eHa BXOJlbI C Harrp5DKeHM5l "flofWreCKHI1 0" H

3arrpeilI,aeTC51 rrpH rrO,Il,al.J:eHarrp51)l(eHII5I "flOml.J:eCKa51 I". B 3TOM pe)l(HMe pa60TbI H3MeHeHlIe COCT05lHH5I

Cl.J:eTl.J:HKarrpOI1CXOJlHT rro OTpHuaTeJIbHoMy cPPOHTy rrepeCLfHTbIBaeMbIX HMrryJIbCOB. ).J,JI5l HOpMaJIbHOI1

pa60Tbi ccreT4HKa He06xoJlHMO, l.J:T06b] Ha ero BXOJl rrOJlaBaJIHCh CLfeTHble HMrrYJIbCbI C Ol.J:eHbl.J:eTKHM

rrepeJlHHM H 3aJlHl1M cPPOHTOM. MHKpocxeMa 08 (orrepaUHoHHbIH yCHJIHTeJIb KP544Y).J,IA) cPopMHpyeT

TaI<He IIMrrYJIbCbl. Ha HeHHBepTHpyfOlI(HH BXOJl MHKpocxeMbI 08 l.J:epe3pe3HCTOp R62 OT 06MOTKH '1'3.2

rrOJlaeTC5I nepeMeHHoe CHHYCOHJlaJIbHOe Hanp5DI(CIH1e C CeTeBOl1 4aCTOT0l1 50 fu. rIPH nOJIOlKylTCJlblIO:Vl

CHrHaJIe Ha 3TOM BXOJle Ha BbIXOJle cxeMbl rrpHcyTcTByeT rrOJIOJKHTeJIhHbIl1 CHrHaJI, paBHbIH

Harrp51)l{eHHfO rrOJIO)l{I1TeJIbHOrO HCTOLfHHKa rrHTaHH51 +12 B MHKpocxeMhI 08. llepe3 pe3HCTOp

rrOJIO)KHTeJIbHOH 06paTHoH CB513H R63 CHfHaJ1 C BbIXOJla rrOJlaeTC51 Ha HeyIBepTHpyfOwHH I3XOJI

MHKpocxeMbI 08.

rIoKa Ha HeHHBepurpyIDweM BXOlle rrOJI())10HeJIbl-We Harrp51)l{eHHe, Ha BblXOJle 081-lanp5DKefHIC

T())Ke rrOJIOJKHTeJIhHO. OHO rrOJlaeTC51 Lfepe3 llHOll V31 Ha BXOJlCE 1 MHKpocxeMbI 012. KaK TOJlbKO

CHfHaJI Ha HHBepTHpyIDilI,eM BXOJle CTaHeT OTpHuaTeJIhHbIM, rrpH rrepexoJle Harrp51)l{eHH51ceTH B JlpyryfO

110JIyB0J1Hy, Harrp5DKeHHe Ha BbIXOJle H3MeHHTC5I CKaLIKOM H CTaHeT paBHbIM - 12B.

Ha BXOJl CE 1 l.J:epe3 V31 110JlafOTC51TOJIbKO rrOJIO)l{I1TeJIbHble HMrrYJIbCb1 C KpyTblM II

cj)pOHTaMH, He06xoJlHMbie JlJI5I 4eTK0l1 paGOTbI C4.eT4HKa 012. l1MrrYJlbCbI rrOJIOJ1urreJlbHOli

rrOTJ51pHOCTH C cracToToH 50 fu rrOJI.aIOTC5IHa BXOll CE 1 HerrpepbIBHO, KaK TOJIbKO annap,n

BKJIIOLIalOT B ceTb. CLleT411K HaLIIiHaeT OTClieT C TOfO MOMeHTa, KOfJla Ha BXOJI.eyc-raHoBKII Il

HYjlb Ilccrc3acT CHfHaJI. Ha Bb1BOJlC 3 j'vIlIKpOCXejvlbI D 12 4.aCTOTa CHl'HaJIOB GYJleT B1I.BOe MeHbllJC

no JI.'-113 aei'vlOIi Ha BXOJI., Ha BbIBOJle 4- B LICTblpe pa3a, Ha BbIBOJI.e5- B BoceMb pa3 11Ha BbIBOJIC 6 -
13 16 pa3 H COCTaBHT 3,] 3 fu. CHfHClJIbl enoii lJaCTOTOVl 110Jl<110TC5Init I3XOJI.CEl. IIO I3TOp,151

rrOJlOBHHa C4.eT4HKa CMO)l(eT rrpOIBBOIUlTb OTC'-leT TOJ11oKOB TOM CJIy'-lae, eom c yc-ral-IOBO'-lI10rO

BXOJlC! R2 CH5IT Cl1rH3..J1 rrpHHY1I.HTeJIbHo~l yCTaHOBJ<11"0". 3TOT Cl1fHaJI n05lBJl5IeTC5I Ha BXOJle R2.



KaK TOnj,I(O arIflapaT BKJUOlIaCTC5IB CCTb. Can-raIl IfOJWCTC5lfIa 8:\.0,,\ R2 IB 1l13YX[vleeT: CO Cra6I1JIHTpUll~1

\",3 lIcpe', JlHOI\ VJ6 H C JlorwrecKoM CXCiVl!>l2~'f-!IF \lIIKPOCWMbf 0]0.4.

06Hym!fOLLUlli CHfHaJl co cTa611J1lITpCJHa. 1((11(IHll\HO In cxeM!>l, fIe pee-faCT nOnaBaTbC5I Ha BXO]l

R2, .KaK '1'OJlbKO6yncT Ha)KaTa KHOfIKa CHHMKOIl S4 ,PaCCi\·lOTpHM, KJK 6yneT B03ncikTBOBaTb Ha BXO,n

R2 ;10rIflICCKa51 cxeMa 010.4. B Kat.IeCTBC 3J1e\reHTOB, peaJIH3yIOW)1X JIOrWICCKl1e oncpaWlH,

HCIlonb30BaHbl i\UlKpOCxeMbI K56lJ1A 7. KmKna51 MHKpOCXei\oIaCOnep)KHT LIeTblpe JlOrWICCKHX 3JIeMeHTa

2If-HE, Bcc ')JleMCHTbl HC3aBHCl1MbI npYf OT npYfa. HO HMelDT o6ulec nIlTamIC,

I &
.,
.)

')

5 &
6 4

8 & 10
9

]2 &
13 11

nBe nOfH'-ICCKHe CnHHHUbI Ha nByx BXOnaX K(l)KnOfO nOfHLIeCKOfO 3flCMeHTa naIOT Ha BbIXOne

CXCMbI Hyflb.

npHCyTCTBI1C Ha flI060M H3 BXOnOB Hyfl51 BHC 3aBl1CHMOCTl1 01' TOfO, '-ITO B 31'0 BpCM5I 6yneT Ha

BTOpOM BXOne, naCT Ha BbIXOne CHrHaJI (enHHI1UY). nBa Hyn5I Ha nByX BXOnaX naIOT Ha BbIXOne

e;'lHHlIUY. J10fH'-ICCKHC cxeMbI rr03BOfl5IIOT pewaTb MHorHe BorrpOCbl YfIpaBfleHH5I H 3aUlllTbI. npH

pa60Te cxeMbI 3anCp)KKH MHKpocxeMa 010.4 ocymecTBfl5IeT 6noKHpoBKy pa60TbI cxeMbI 3anCp)KKH B

TOM CJ1YLIae,eCflH HHTb HaKaJIa Tpy6KH He paCKaJIeHa,

Pa60TaeT 6flOKHpOBKa TaK. BXOnbI :5 11 :6 MI1KpOCXeMbI D 10.4 COenHH5IIOTC5I Me)Kny C060H H

'-Iepe3 pe3HcTop R72 COenHH5IIOTC5I C KoprrycoM, pe3HcTop wyHTl1pOBaH CTa6Hfll1TpOHOM V3 7. npH

O'1'CyTCTBI1HCHfHaJIa Ha BXOnaX (nBa Hyfl5I Ha nByx Bxonax) Ha BbIXOne cxeMbI rr05IBfl5IeTC5I CHfHan

(ew,jHHua). npl1 rr05IBfleHl1H Cl1fHaJIa Ha nByx BXOnaX Ha BbIXOne fI05lBfl5IeTC5I Hynb. 06a BXOna

COenHH5IIDTC5I C fIOCT05IHHblM Harrp5I)KeHHeM +24B lfepe3 6aJInaCTHbIH pe3l1CTOp R81 H BlOIlDlfeHHble

nap,uUIeflbHo Me)Kny C060H epoTope3l1CTOpbI R71. cDOTOpe3l1CTOpbl paCfIOJ1())KeHbI Ha nl1acPparMe. OHl1

3aLIJ,l1weIlbl OT B03neHCTBH5I oKpY)KaIOWHX CBCTOBblX nylfetl H OCBewaIOTC51 CBeTOM, HnYIUHM 01' HHTl1

HaK;:lJla Qepe3 OKHO nfl5I BblXOna peHTreHoBcKHX flY'-Ietl.

('neT OT paCKaJIeHI-lOH HHTI1 HaKaJIa npOXOnHT CKB03b OKHO nn51 BbIXona nyt.IeH H fIorranaeT 11<1

(IJOTope:3HCrop R7] . non B03neMcTBHeM CBeTa conpoTHBneHHe cPoTope3HcTopa yMeHblllaeTc51,

]Ianp5l)KeHHe Ha BXonax D 10.4 pacTeT, H nocJle nOCTH)I<eHI151 onpenefleHl-lOH OCBeIUeHHOCTH

(!JOTope3HcTopa Ha BbIXOne MHKpocxeMbI D 10.4 n05IBfl5IeTC5I Hyflb. BXonbI :5 H :6 MHKpocxeMbl

UlywmpOI3aHbl KOHneHcaTopOM CI8 nn5I nOnaBfleHl15I HaBOnOK Ha BXOn. CTa6HflHTpOH V37

OrpaHl1lfHBaeT Hanp51)](eHH51Ha BXOnaX :5 H :6 Befll1lfl1HOH 9-10 H.
CHman C BbIXOna D 10.4 LIepe3 nl10n V35 rrOnaeTC5I Ha 06Hyfl5IIOIUHH BXOn R2 C"'-leT'-IHKa

D 12 H He naeT B03MO)KHOCTH BTOPOH rrOflOBHHe C'-IeT'-IHKa ocymecTBfl5ITb CLIeT HMnyflbcoB,

HeCMOTp5I Ha TO, LITO HMrrYflbCbI C'-IeTa HerrpepbIBHO rroCTyrraIOT Ha BXon CE2. C Toro MOMeHTa,

KaK TOflbKO HaKaJI Tpy6KH nOCTHr orrpenefleHHoH BenHLIHHbI, C BXOna R2 CHHMaeTCSI 06HyflSIIOml1H
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CHrHan, H C4e1'4HK Ha4HHae1' O1'C4e1'. OH 6y)],e1' npO)],On)Ka1'b C"LJH1'a1'b)],0 1'eX nop, nOKa Ha Bblxo)],e 4

B1'OPOH nonOBHHbI C"LJe1'4HKaD12 (BbIEO)], 13) He n05IBH1'C5I CHrHan BKnI04eHH5I CHHMKa. 31'01' CHrHan,

nonaB Ha BXO)], C2, OC1'aHaBnHBae1' C"LJe1'4HKH O)],HOBpeMeHHO no)],ae1'C5I Ha coe)],HHeHHble Me)K)],y C060H

BXO)],bI: 12 H: 13 MHKpocxeMbI D 11.4 H O)],HH H3 BXO)],OBMHKpocxeMbI D 11.2.

MHKpocxeMa Dll.4 (nOrHKa 2M-HE) ynpaBn5Ie1' 06M01'KOH repKoHoBoro pene K4-1. TIoKa

CHrHana Ha BKJIIO"LJeHHe CHHMKa He1', Ha Bblxo)],e JIOrHKH D 11.4 HMeeTC5I CHrHan, KOTOpbIH oTnHpaeT

TpaH3Hc1'op V29, H KaTyIIIKa peJIe K4 HaXO)],HTC5I no)], 1'OKOM. KOH1'aK1'bI peJIe K4 3aMbIKaI01' "LJepe3

pe3Hc1'op R27 BXO)], H BbIXO)], MHKpocxeMbI D2, npeBpama5I HH1'erpa1'op, c06paHHbIH Ha 31'OH

MHKpocxeMe, B yCHJIH1'eJIb (CM. B 1.1.6.7 "Pa60Ta cxeMbI aB1'OMa1'H"LJeCKoro peryJIHpOBaHH5I

Hanp5DKeHH5I Ha 1'py6Ke").

CHrHan BKJII04eHH5I CHHMKa 4epe3 JIOm4eCKHe 3JIeMeH1'bI D 11.1, D 11.2 H D 11.3 OTnHpaeT

coc1'aBHoH 1'paH3Hc1'op V27 - V28, yeM BKJI104aeT onTpoHHbIH THpHCTOp VI, KOTOpblH no/taeT

Hanp5DKeHHe Ha nepSH'-lHylO 06MOTKy nramfOro TpaHcq)OpMaTopa TI H TeM CaMbli\l nOJHleT

[-lanp5I)l(eHHe Ha 1'py6Ky. KaK YKa%JBaJIOCb J31.1.6.8 "PeJle KOJlW-IeCTJ3a'UleKTpWleCrBa" Halljl5DKClII1C 11(\

Bblxo.ue MHKpocxeMbl D6 .uo CI-IHMKa H B MOMeHT CI-IHMKa OTpHlJ,aTeJlbHO, a B MOMeHT OKOf-ll1aHI151

ClUIMKa CKa4KOM C1'aHOBHTC5InonO)IUlTenbHbIM.

31'01' nepexo.u H cny)KHT CHrHMOM K OKOl-IyaHHIO CHHMKa. LJ.eHc1'sHe norH4eCKOH lJ,enOl{[(ll.

pa60TalOuJ,eH Ha MHKpocxeMe D 11 H ynpaBn5IeMOH 3THM CHrHMOM, HnJllOCTpl1PYeTC51

HH)KenpHse.ueHHoH Ta6J1l1IJ,eH.3.

BbIBO.ubl MHKpocxeMbI Dll
:8 : 10 : 1 :3 :4

COcToSIHHe annapaTa :9 :2 :6
:5

LJ.o CHHMKa 0 1 0 1 0

Bo BpeM5I CHHMKa 0 1 1 0 1

Oocne CHHMKa 1 0 0 1 0

Harrp5DKeHHe, rro.uaBaeMoe Yepe3 )],HO)],V 18 Ha pe3HcTop R 53 rrocne CHHMKa. rro.uaeTC5l TalOKe Ha

J3XO.Qbl:5 H :6 MHKpocxeMbI D 10.4 H. HeCMOTp5l Ha TO, YTO HaKM Tpy6KH norac. MHKpocxeMa D 10.4 He

o6HyJl5leT BTOpylO nonoBHHy CyeTLIHKa D 12 .uo Tex nop, nOKa He 6y.ueT oTl1ymeHa KHonKa CHIHvlK3 S4.

1.1.6.13 3ByKOBOH CHrHaJi Hero mITaHHe

3Byl<oBOH CHrHan npHMeH5I1'C5I B annapaTe .un5I CHrHMH3alJ,HH 0 npHcyTcTBl1l1 BbICOKoro

Hanp5l)KeHH5l Ha Tpy6Ke. MCTOYHHK 3ByKa nbe303JleKTpW-IeCKHH 3BOHOK 30-1 C pe30HaHCI-fOH yaCTOTOI1

1000 fu YCTaHOBneH B Kopl1yce TILJ.Y, H 3ByyaHHe ero XOpOIIIO CJlblIIIHO onepaTOpy. KOTOpbl11 BO BpeM51

CI-Il1MKa .uep)KHT f1LJ.Y B pyKe.

LJ.JJ5InonyLleHH5I l-JaCT01'bl 1000 flJ, co6paH rCHepa1'op Ha Tpex JJleMCHTax MIIKpocxeMbl 561 J1A 7:
D9.1, D9.2. D9.3, KOH,lI,eHCaTOpe C15 H pe31-1CTOpe R64. feHepaTop pa60TaeT Bce SpeM5l 110Gle

BKJlIOlICll]-J5l annapaTa B ceTb. Ha BblXOJle i\1I1KpOCxeMbI 09.3 Bblpa6aTblBCIl-OTC5I llp51\1O)TO_'lhII lolL'

IlO,lOll\llTUlbHhle HJ\mYJlhCbl C LIaCTOTOI! 1000 ru.
JTOT CHrHaJ1 no.uaeTC51 Ha O,lI,HH 1-13BXOJlOB MHKpocxeMbl D9.4, l-I np!! WUIHl-J!lH eJlllHl-iUbl Hd

r:rropOivl BXO.lle Ha BhlXO.llC Ml-IKpOCXe1\'lbl 09.4 II051Bl-ITC5I nOJIO)KI-ITCJlbHbli-i. nYJlbcl-IPYIOWl-ii-i. CliIJj<Ll L

lJaCT01'OH 1000 fu. LJ:epn OrpaHI1l-JI1TeJlbHbIH pe31lCTOp R65 Cl1rHaJl no.uaeTC5I Ha 6a3Y TpaH31-1CTopa V34
H C 3TOH )Ke llaCT01'OI1 oTnHpaeT H 3anllpaeT ero. TpaH3I1C1'Op WyHTHpyeT coaoH rrbe303J1eKTpI1l-JeCI--:ltii

'-.--:<) )({;-.
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'mOHOK Il2, I1HTaHHe KOTOpO!"O OCYU.lCCTBJUICTC5J01' HCTOtllllllGl Hanp5DKcHHSI +248 Qepe'3 Oi.lj]J!~\CTI!hlii

pl.:·'lIClOp R 70, Ecml TPC1WHICTOP0YJlCT IJIYHTllpOBa1'b H pacluY11T1llJOBaTL 3BOHOK C LIaCTOTO[i 1000 l'! C

I UIilUIlOK oY JJ.eT H3JJ.<1l:lclTb3ByK )Tofi llaCTOTbI. ITpH rI051BJleH\11l lIyJI5I Ha BTOpOM BXOJJ.ec-lllKIWC\C\! hI

])9.4 '313YK013011CllrHCLl npCKpaTllTC5!.

Y npaBJUuOilJ,lIfi CllrHCLl rrOnaeTC51 Ha BXOn rvlHKpocxeMLl D9.4 C BblXOna ,'vIl1KpOCXCMLl D 10.3.
CllntaJl Ha BblXOne D 10.3 ,vlo/KeT OblTb Tpex BH,LlOB: '\IYJIL", TO CCTb OTCyTcTBHe CHfHaJla (3BOHOK He

313YllllT),"e,LlHHHua", TO eCTb nOJIO>KH1'CJIbHOe Hanp5J)KeHHe (3BOHOK 3BYLHlT) H npepblBHCTblH CllnraSI

"CflvIHHLla-HYJlb" (3BOHOK W3llae1' npephIBI1C1'blH 3BYK). llpepblBHCTb1H 3ByK CllrHCL1H311pyeT 0 1'0\1. LITO

pene KOJIHtleCTBa 3JleKTpHtleCTBa He paOOTaeT. rIPH era n05TBJIeHHH Hy)KHO oTrrycTHTb KJlaBll[I!\"

CHrIMKa H I3bl5lCHHTb IIPHLIHHY OTKcua penc.

l-!YDKe npllBonllTC5T TaoJUlUa 4, B KOTOpOfJ flOl\a3aHbl pa3JIHLIHbie COCT05lHH5I annapcna II

cooTBeTcTBylOw,He HM COCT05lHH5IMHKpocxeM.

Ta6nHua 4
BhIBOJl,MMKpocxeMhI D10

COcToflHMe annapaTa : 12 :13 : 11 :8 :10 BbIXO.D.

: 1 :9 :2 :3
1 KJlaBHWC1 CHHMKC1He Ha>I<aT<l 0 0 1 0 1 0

7 KnaBHwa CHHMKOB Ha)]{aTa. o H 1 0 1 0 1 0
VI,lleT npenCHHMOtIHa51 6 fu

3a,lleP)J<Ka

" VIneT HOPMaJlbHblH CHHMOK o H 1 1 o H 1 1 0 1-'
6 fu 6 fu

4 Vl).leT CHHMOK, pefle

KOnHtIeCTBa 3fleKTpHtIeCTBa He o H 1 o H 1 0 1 o H 1
pa6o-raeT 6 fu 1 6 fu 6 fu

1.1.6.14 3alIJ,MTa OT paAMonoMex
Y!CTOtIHHKOM pa,llHOrrOMex B aonapaTe 51Bfl5IlOTC5ITHpHCTOpbl B ueOM nHTaHH5I TpaHC(pOpMaTopa

Hi.lKaJla Tpy6KH. ):.(fl5I nO,llaBfleHH5I 3THX nOMex Cfly)I<aT KOHneHcaTopbl C 16 H C 17.

1.1.7 MapKupoBKa U nJIoM6upOBaHMe
].] .7.1 MaplmpoBKa cOOTBeTCTByeT fOCT 26]40 H 4epTe)KaM npe,llnpl151TH51- 113rOTOBHTeJ15l.

)lilTil RblflycKa H nOp5lnKOBbIH HOMep HaHeceHbl MeXaHl1tIeCKHM KfleHMeHHeM.

] .1.7.2 Ba nOBepxHocTH MOHo6noKa 0603IratIeHbI nOfl())KeHH5I (PoKyCI-lOrO n5lTI-la peHTfeHoBcKoH

Tpy6KH, a Ta!OKe amoMHHHeBb111 3KBHBaJIeHT co6cTBeHHoro (!mJlbTpa

1.1.7.3 MOH06JIOK H OCHOBilHHe annapaTC1 HMelOT TaOJlWIKH C Haj\nHC5IMH H 3HaKilMH no

rOCT 12969
1.] .7.4 Ta6ml4KH IJMelOT CJIeJlYloulHC )J,aIllIble:

-HajJ,nHCb "C,llenaHO B Ka3axcTaHe";

-ToBapHblH 3HaK npe,ll0pH5ITH5I -H3rOTOBHTeJl51;

-ycfloBHoe o603Ha4eHHe annapaTa;

-HoMep annapaTa no CHCTeMe HyMepaUHl1 flpe,ll0pl15lTH5I- H3fOTOBHTeJI5T;

-,llaTy BhmycKa (ron, MeC5Iu);

-0603Ha"IeHMe TeXHHtIeCKHX yCJIOBHH; Maccy
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4.6.6 Y CTaHOBHTe Ha HanpaBn51lOIlI,He HH)KHerO KO)Kyxa BepxHHM KO)KyX H 3aKpemne ero

BHHTaMH. TIpoBepbTe, He 3a)leBalOT nH PYK051TKH UlTOpOK 3a na3bI B KO)Kyxax. ECJIH 3a)leBalOT,

IIO)lOrHHTe PYK051TKH no Mecry, LIT06bI 6bIJ1 3a30p B IIa3Y Me)l()ly BepxHRM H HH)KHHM KO)KyxOM.

4.7 IlpoBcpKa H pCMOHT n)lY H II,ll,K
4.7.1 TILlY H I1.llK peMoHTy He IIO)lne)KaT.

IlpH o6Hapy)KeHlfI1 HeHcnpaBHOCTH HX cne)lyeT 3aMeH51Tb.

4.7.2 OCHOBHblMH npH3HaKaMH, onpe)len51lOIlI,HMH Heo6xo)lHMOCTb peMoHTa H3roTOBHTenCM

TI.llY H I1.llK, 5lBn51lOTC51:OTCyTcTBl1e CHrHana BKnlOI.IeHH51 annapaTa B ceTb, oTcyTcTBHe 3ByKOBoro

CHrHana, oTcyTcTBHe I.IeTKOrO BKJ1l0I.IetfI151 MHKponepeKnlOI.IaTen51 (IlI,enI.IKa), OTCyTcTBHe BKnfOLfeHJ1~

CHHMKa.

4.8 3aMCHa COCTaBllblX I.IaCTCH

PeMoHTHo-HaJIa!J,OYHble pa60TbI, CB5I3aHHble C HCHcnpaBHocTblO pel-ITrefIOI3CKOrO InnY'IClTCI51.

)lOmKHbl ocyw,ecTBn5ITbC5I opraI-Il13aUI15IMH aKKpeW1"mpOBaHHbIMH H HMelOumMH nHueH3H10 Ha npClBO

Be)leHH5I )laHHbIX pa60T C I1CTOCfHHKaMH HOHl1311pYfOUl,erO H3nYI.IeHH~ (reHepl1pYIOW}IMI1). JII1l(Cl.

npOBO)l5IIlI,He TaKHe pa60Tbl, )lOmKHbl 6bITb OTHeceHbl K nepcoHany rpynnbl A
4.8.1 CMCHa pCHTrcHoBcKOH Tpy6KH
CMeHy peHTreHoBcKoi1: Tpy6KH peKOMeH)lyeTc5I npOBO)lHTb Cne)lylOw,HM cnoc060M:

- CHHMHTe MOH06noK C annapaTa, )ln5I I.Iero OTBHHTRTe HaKH)lHylO rai1xy pa3beMa MOH06noKa 11

CHHMHTe pa3beM; OTBI1HTHTe 60nT, CTOnOp5Iw,11i1: XBOCTOBHK BHnKI1, H, nOBOpaCfl1Ba5I MOH06nOK C

Bl1nKOH 113CTOpOHbl B CTOPOHY, BblHbTe BHnKy C MOH06nOKOM 11)ll1acl)parMoi1: 113KapeTKI1;

- OCJ1a6bTe I.IeTblpe 60KOBbIX BI1HTa, Kpen5lw,l1e )ll1ael)parMy K MOH06noKy, OTKnlOY11Te pa3beiVI OT

)lHacPparMbl, OT)leJ1HTe )lHaepparMy OT MOH06J10Ka;

- nOCTaBbTe MOH06nOK Ha BbIXO)lHOe OKHO C Ha)leTbIM Ha 3TO OKHO cPJ1aHueM )lJ15I yKperrneHI151

)lHacPparMbl;

- HO)l(OM HnH OCTpOi1: OTBepTKOH CHHMI1Te )lBe OepOpMI1TeJ1bHble KpbIWKH C BHnKI1. KPblWKII

CJ1erKa npRKJ1eeHbl;

- co CTOpOHbI, rrpOTI1BOnOnmKHoi1: J1HM6y, TOpUeBbIM KJ1lOCfOMN2 10 CBI1HTHTe KOHTprai1:Ky M6 C

OCR MOH06J10Ka;

- TopueBblM KJ1lOI.IOM N214 CBRHTHTe crreUHanbHYlO IIpH)KI1MHylO rai1:Ky TopM03a C OCH

MOH06J10Ka;

- OTBI1HTHTe TpH BHHTa M4 TOpM03Horo cPJ1aHua; WHJ10M HJ1H ManeHbKOH OTBepTKoi1: BbTHbTe

TOpM03HOi1: el)J1aHeu B c60pe C )lBYlvl51wai1:6aMH 11)lBYM5I npY)KHHaMl1;

- OTBl1HTHTe Tp11 Bl1HTa M4 Ha BHJ1Keco CTOpOHbI nl1M6a; OCTpblM rrpe)lMeTOM rrO)l)leHbTe (j:HraHeLI

H H3BJ1eKHTC ero;

- CHHMRTe BRJ1KYH OTBe)ll1Te ee B CTOpOHy;

- OTBI1HTHTe Tpll BHHTa MJ 11 CHIlMIlTe Kpene)KHOe KonbUO, J111M6 11 0cPopMIlTenbHYfO KPbIlUK)

MOH06nOKa;

- OTBI1HTI1Te TpH BIIHTa MJ 11CHl1MMTe L1PY1YlD KpbIUJKY;

- nepeBepHI1Te MOH06nOK aKHOM BBCpX Il CHI1MHTe C Hero ejuraHeu IVl51 KpeIlneHH5I 11l1aejJpanvlbr:

- OTBHHTliTC llBa HUHTa, Kpe1l5lw,lle DJIOCKlln paTbel'vl, BblHbTe BUHTbl, rai1KII tl CKo6bl, CIHr'l\IITl'

paTbcM II OIBe)J;1+fc ero B CTOpOHy:

- nOCTaBbTe MOHo6nOK BI\leCTe C BHnKofi B IlO)l)lOH )ln51 CJUfBa Macna B rr0J10)JeeHI1e BbrXOllHbI\\

OKHOM BBepx H npHMHTe MepbL CfT06bl Bl1nKa 11MOHTa->KnpH cnHBe Macna He HCrraCfKaJ1l1CbB MaCJle:



- ym'IBepCaJlbHbIM IC1H)QOM OTBIIHTHTC KOJlbL\CSYIO ra[u<y, fI pmKHMaWmYIO ruraCTl\laCCOBbll-l

Kn.'lrIaK mOKCl )1I151 C!'vICHhl TpyOKH C KClTOnHOH CTOpOH!>! i'vfOH06JIOKa (co CTOpOHhI, l'J-rC HeT

')J1CKTPOMOHTCl)Ka);

B03bMHTe rrnocKory6uaMH weCTHrpaHHHK Ha KOnl1aKe, cnerKa rrOTRHHTe KOnfiaK Ha ce651 H

,'raiiTC B03MO)KHOCTb CTCQb MaCJIy B nonIlOIL nOMHIITC, '-1'1'0"faCIIO COnbeTC5I LlO ypOBH5I Hml<HerO Kpa51

:1l0Ka. H C 31'01'0 MOMeHTa HClKTIOH5ITb MOHo6nOK HeJTb35I, TaK KaK I1pH 3TOM MoryT OrOJTHTbC5I

RblCOKOBOJTbTHbTeKaTywKH H BTOpWIHa51 06MOTKa HaKaJTbHOrO TpaHC(pOpMaTopa;

- YHHBepCaJTbHbTM KnW40M BbIBHHTHTe raHKy OKHa LlJT5IBbTXOna JTy4eH, BbIHbTe waH6y, 110nLleHbTe

OnpbIf\1 npeLlMeTOM uenJTyJTOHnHOe OKOWKO H BblHbTe ero;

- YHIIBepCcUlbHbIM KJlIOLIOM OTBlIHHITe rrp06K)' C aIIOL\HOll CTOpOHbl MOH06nOK3.;-

- LIcpe3 JlWK Wl5I CMeHbl Tpy6KH OTna51HTe BbIBOL\bI HaKanbHoro TpaHC(pOpMaTopa, nonb3Y5ICb npH

'HOM flHHueTOM; BbIBOnbl HaKaJTbHO["O TpaHccj)()pl\1aTOpa OTBeCTH B CTOPOHY, 4T06bI OHH He MeWClJIH

m8.1eQeHI1W Tpy6KH 113MOH06J10Ka;

- '-Iepe3 OTBepCTHe C aHonHOH cropOHbl MOHo6Jl0Ka C rrOMOmbW OTBepTKH C WHpOKHM )KaJTOM

paCKOHTpHTe CTorropHblH BHHT, cjmKCHpYH)lll)J[1 aHOn Tpy6KH;

- '-Iepe3 nWK LlJl5I CMeHbI Tpy6KH BbIHbTe Tpy6Ky, rrpenBapHTenbHO BbIBHHTHB ee H3 Llep)KaTen51

ClHOlla, Bpawa5I rrpOTHB 4aCOBOH CTpeJlKH;

- '-Iepe3 nWK CMeHbI Tpy6KH BCTaBbTe HOByW Tpy6Ky H BBHH4HBaHTe ee B aHOLlHbIH nep)I<aTenb JJ:O

rex nop, nOKa TOl.fKa Lln51 BbIXOna ny4eH Tpy6KH He OKa)KeTC51B cepenHHe OKHa JJ:n5IBbTXOJJ:anyLleH H3

MOHOOJlOKa. 3Ta orrepaQlUI rrpOH3BOJJ:HTC5IHa rna3;

- cnema rrpHLlep)KHBa51 Tpy6Ky 3a 6aJTnOH, 3aKOHTpHTe aHOn BHHTOM 4epe3 OTBepCHle C aHonHOH

CTOpOHbl MOHo6nOKa;

- rrpHrra51HTe K BblBOLlaM HaKaJTa Tpy6KH, paHee OTna5lHHble KOHUbI BTOpH4HOH 06MOTKH

HRKaJlbHoro TpaHc¢opMaTopa;

- BBHHTHTe rrp06Ky C aHOLlHOH CTOpOHbI MOH06nOKa B CBoe rHe3L10 H 3aT5IHHTe ee

YHllBepCaJTbHbIM KnW40M;

- BCTaBbTe B rHe3no JIWKa nn51 CMeHbI Tpy6KH nJIaCTMaCCOBbIM KonrraK H 3aT51HHTe ero KOJIbueBOM

raHKOH C nOMOWblO yHHBepCaJTbHOrO KnW4a;

- '-Iepe3 OKHO Lln51 BbIXOLla ny4eH HaJTeH1'e B MOH06JTOK TpaHc¢opMaTopHoe Macno no 3anOJIHeHH5I

,1M 6aKa H, cnerKa nOKal.fHBa51 MOH06JIOK, BbIrOHHTe H3 6aKa B03L1YlllHbIe nY3bIpH;

- npOH3BeLlHTe perynHpoBKy MaCJIOpaCllIHpHTeneH, KaK 31'0 OI1HCaHO B pa3L1ene "PeryJIHpOBKa

MaCJIOpaCllIHpI1TeneH" ;

- BnO)KHTe B OKHO MOH06nOIca ueJInyJTOHnHOe OKOlllKO, BnmKHTe llIaM6y, BBHHTHTe KonbueByIo

rai1KY 113aT5IHHTe ee YHHBepCaJTbHbIM KJIH)40M. npOBepbTe MOH06JIOK Ha OTCyTcTBl1e rry3blpeM;

- LlaJTbHeHllIYW C60pKy MOH06JTOKa npOH3BeLlHTe B nOp5ILlKe, 06paTHOM pa360pKe.

4.9 npoBepKa, peryJlHpOBKa H HcnbITaHHH nOCJle peMoHTa HJIH npH ,)KCnJlyaTaI~I1H

4.9.1 npoBepKa aHOjJ,Horo TOKa TpyOKH
J~J!5I npoBepKH aHoLlHoro TOKa Tpy6KI1 npOH3Benl1Te CJleJJ:YIOU1-HeonepaUHH:

1) nepeLl npoBepKot'1 aHOJJ:Horo TOKa c,IJ,eJIal1Te npo6HbIM CHHMOK C napaMeTpaMH 100 KB,l 0 MA·c

flplI 3aKpbITbIX llITOpKaX nHa(l)parMbI H y6enHTecb B TOM, '-ITO anrrapaT HOpMaJTbHO pa60Tae1';

- OTKnW4HTe 01' MOH06JIOKa pa3'beM C Ka6eJIeM, HnYWHM K JJ:Haq)parMe;

-BMeCTO OTKnW4eHHOH KOJTOLlKI1pa3beMa B oCB06oLlHBWeeC5I rHe3L10 BCTaBbTe npHnaraeMbIH K

annapaTY nepeXOAHHK Lln5I H3MepeHH5I aHOAHoro TOKa C BbIXOA5IWHM H3 Hero AByM5I H3MepHTenbHbIMH

IIpOBOLJ.aMH, nOLlKnW4eHHbIMH K HO)fCKaM pa3beMa X5, A2 H A3. Ha KOHue npoBOnOB HMeWTC5I LlBa

HaKOHe4HHKa rrOLl KneMMbI I13MepHTeJlbHOrO npH60pa. Ha npoBOnax YKa3aHa nOn5IpHOcTb.



K 3TllM rrpOBO.II.aM, c06J1lo.II.a~ rrOJmpHOCTh, rrO.II.KJ1l0YllTe MI1J1JIJ1aMrrepMeTp

MarHllT03JIeKTpWleCKOH CliCTeMhI Ha TOK 15 llJIli 30 MA. TI1II rrpl160pa MO:>KeT6hITh J1l06hIM, KJIaCC - He

xY)Ke 2,). )l{eJIaTeJIhHO rrpl1MeH~Th rrp1160phI C 6bICTpOH yCTaHoBKoH CTpeJIKll, TO eCTh Manora6apl1THhle

lUI1TOBhIe. B rHe3.II.0 rrepeXO.II.Hl1Ka BCTaBhTe BliJIKY .II.llacPparMhI;

- orrpe,n:eJIliTe BeJIllYl1HY COIIpOTl1BJIeHll~ CeTl1 Ha BhIXO.II.e113IllTeIICeJIhHOH p03eTKll;

- BOJIbTMeTp 3cPcPeKTl1BHOrO 3Hal.JeHll51 KJIaCCa He xy:>Ke 1,5 rro,n:KJIIOl.JllTe K BhIXO.II.YceTeBOH

p03eTKll II K 3TOH )Ke p03eTKe IIO.II.KJIIOYliTeIllTerrCeJIhHYIO Bl1JIKYarrrrapaTa;

- no rpacPllKY, 11306pa:>KeHHoMy Ha pl1cyHKe 11, orrpe,n:eJIliTe O:>Kll,n:aeMhIHTOK .II.JI5I yCTaBKll 100 KB

II ,n:JI~.II.aHHhIX Hanp5I)KeHll5I 11conpOTllBJIeHll5I CeTl1;

- y6e,n:l1TeCh B TOM, YTO IlITOPKll .II.11acPparMhI 3aKphIThI, Ha:>KMllTe Ha KJIaBl1WY CHl1MKOB 11

OIIpe.II.emHe BeJIHYl1HY aHO.II.HOrO TOKa rrpH 3TOM. ECJIH BeJIl1YI1Ha TOKa eooTBeTCTByeT ml<l1.II.acMoI;j

BeJIHYI1He e TOYHOCThlO +30 -10%, TO rrpOBcpKa CYliTaeTC5I OKOHyeHHOH;

- eeJIH BemFIl1Ha TOKa OTJIl1yaeTC5I 01' mI<l1.II.aeMOH60JIhWe, yeM Ha YKa3aHHble SCJIllYI1Hbl, CJICllyCT

oTpcryJIl1pOBaTb cro C IIOMOWbIO pC3l1C1'Opa R 1.

4.9.2 naJIaHCHpOBKa onepaUHOHHoro YCHJ1HTCJIH D3 (ncpeMcHHblH pe'3HCTOp R46)
.5anaHCl1pOBKa 3aKJIIOyaCTC5I B HaXmK.II.CHl1l1 Toro OII1'l1MyMa, IIpl1 KOTOpOM 3aMbllWHI1C

l1HBepTl1pYIOwero BXO.II.a orrCpaUl10HHOrO YCI1JII1TCJI5I03 Ha 3eMJIIO YepC3 pC311CTOp 2,5 KOM He

npI1BO.II.I1TK rr05lBJIeHI1ID 3ap5l.II.HOrOTOKa KOH.II.CHCaTOpaC 12.

ITPI1 HenOJIHOH 6anaHCI1pOBKC onCpaUl10HHb1H YCl1JII11'CJIb,pa60Ta~ B cxeMC l1HTCrpaTopa, MmKer

BbI.II.aBaTh He60JIbWOH CHrHan Ha BbIXO.II.errpl1 HyJIeBOM CHrHane Ha BXO.II.e.

06bIYHO, l.JCM MeHbllle COIIpOTHBJICHl1C 3Toro pC3HcTopa, TeM 60JIblllC CHrHan. TaKHM 06pa30M.

eCJIli .II.0611ThC5I6anaHca rrpH 3aMbIKaHHll BXO.II.aOIIepaU110HHOrO YCl1JIHTeJI5IHa 3eMJIIO 'IepC3 pe3l1CTOp

R32 yCTaBKH 2,5MAc, TO rrpl1 IIepCXO.II.CHa 60JIhWyIO yCTaBKy 6anaHC He Hapyllll1TC5I .

.5anaHCl1pOBKa YCHJIHTeJI~ 03 Hco6xo.II.HMa no .II.ByMIIpHYl1HaM: BO-IICpBbIX, rrpl1 pa60Tc annapma

C caMOH 60JIblllOH yCTaBKOH peJIC KOJIHyeCTBa 3JIeKTpl1YCCTBa 100 MAc II IIpl1 IIJIOXOH ceil1 pa60'IIJ Ii

TOK 3ap5I.II.a KOH.II.eHCaTOpa C12 OyeHh Man 11 MmKeT HMeTh BeJIlll.JHHY BCCro 2,5-3 MKA. ITOH~THO, LJTO

llJI5I Toro, YT06bI B pa60Ty pCJIe He BHOCI1JIHChI1CKa:>KeHI1~,'HY:>KHO,YT06bI TOK He6anaHca 6bIJI MeHbwe

3TOH BeJII1YllHbI, IIO KpaHHeH Mepe, Ha rrop5IllOK, TO eCTb HC IIpCBbIlllan 0,2-0,3 MKA

BO-BTOPbIX, .II.a:>KeIIpl1 caMblX KOpOTKI1X BbI)l,ep:>KKaX11 60JIblllllX TOKax 3ap5I.II.a KOH.II.CHCaTOpa

C 12, KOH.II.eHCaTOp MmKCT 3aMCTHO pa3p5IllHTbC5I 01' TOKa Hc6anaHca B TCYCHI1C rrpellCHI1MOLI!'IO(r

3a.II.ep)KKll, TO eCTb BpeMeHI1 1,5-2 C H BHeCTH norpelllHocTb .II.a:>KCB oTpa60TKy ManblX YCTaBoK pene

KOJIl1yeCTBa 3JIeKTpWlecTBa.

PCKOMeH.II.YCTC5ICJIe.II.YIOlUa51MC1'O.II.I1Ka6anaHCHpOBKl1 YCI1JIl1TCJI5I:

- Me)K.II.YKOHTpOJIbHOH TOlJKOH XP4 11 KopnycoM rrOllKJIIOlJl1Te BOJIbTMCTP rrOCT05lHHOrO TOKa HCl

Hanp5l)KeHHe 15-30B e BHyTpeHHI1M COnpOTl1BJIeHl1CM HC MCHee 10000 OM/B. MmKHo BOCrrOJIb30BaTbC51

TccTepoM. BOJIbTMCTP .II.OJI)KCHnOKa3aTb Hanp5l)KCHHC OKOJIO 12B;

- rrOCTaBbTe rrepeKJIIOlJaTeJIb YCTaBoK peJIe KOJIHlJeCTBa 3JIeKTpWleCTBa S3 B IlOJIQ)KCHIIC

"1,5", OTKJIIOYHTClllHyp rrHTaHl151.II.l1aCpparMbl 01' MOH06JIOKa 11HmKMI1Te KJIaBHlllY CHI1MKa (nOJIO)KeHIJC

nepCKJIIOyaTeJI5I YCTaBOK Kl1JIOBOJIbT S2 MO:>KCT6bITb JII06bIM). Ha6JIID.II.aHTe 3a rrOKa3aH1151,,1H

BOJIbTMCTpa rrOCJIe Ha:>lWTH5IHa KHOI1KY. ECJ1l1 Hc6anaHc yCHJIHTeJI5I Hl'vlCCTC5I,TO HaI1p5DKCIIIIC1I~1

KOH.II.eHCaTOpe 6Y.II.eT cJIa60 113MCH5ITbC5I. .5J.J1aHCl1pOBKa CXeMbJ 3aKJlIOlJaCTC5I B 1'0,\1.

lrro6bl C flOMOlUblO ncpeMeHHoro pe31lCTopa R46 .II.06I1TbC5I nO]lmKeHI15I, npIl KOTOpl1\1

lIanp5DKClJIle 13jS9HTPOJJbHOfi TO'II\C XP4 1r3'\lCII5L10Ch nocne HmKaTlI5I Ha KnaBlJLUY CIlIJ\!KOB B Tt''lClllll'

20- 30 C Ha 0,5-1 B, He 6oJ1ce. CllCJiaS HCCKO;lbKO I1p06HbIX BKJ1IOYCHHH 11 BpaWa51 I1plI.nO\l L'

110MOWbJD OTBepTKl1 BI1HT perymtpycMoro pC311CTOpa R46, MmKHO .II.06HTbC5I)l(CJlaeMOrO pC3YJlbrdrd.

flocJIe IIpOBC.II.eHll5I 6anaHCI1pOBKI1 Ha YCTaBKC 2,5 MA·c HY:>KHOnepCBeCTl1 nCpCKJIID"larCJlb B

IJOJIO)KCHHC100 MA·c l1 y6e.II.I1TbC5IB HClJ1HY.Hl1o,-ulaHca 11Ha 3TOH ycraBKc.
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4.9.3 llpoBepKa npaBlInbHocTII pa60TbI pene KOnH"<leCTBa:JncKTIHI1.leCTBa' II er'o IUlcTpollKa
(IlCpCMCHllblii pcmcTop R59)

Ha TOCIHOCTb \.)TpaOOTKH yCTaBoK peJle KOJ1WleCTBa 'JJleKTpWleCTBa OK<:l3bfBCUOTBJIlI5IHIIC HC

TOJIbKO TOLlHOCTb pe3HCTopa-3anaT4HKa, HO H CJIenylOIllHe cpaKTopbI: TOLlHOCTb BeJlWIHHbl CMKOCTH

KUIUCHcClTopa C 12. TOClHOCTb BeJHILJHl-lbI COrrpOTYIBJICHH5Ipe3HcTopa R 14, HarrpmKcIlHc. BbwaBaeMoe

CTaOHJIHTpOHOiVI V7. HOMHHaJ1bHO 12B. nonycTHMbI}1 pa36poc ± 1.2 B. DpYl He6JIarOnpll51THOrVl

COBlIi:1}J.eHHH pa36pocoB ollIH6Ka B oTpa60TKe yCTaBoK peJIe KOJlHQeCTBa 3JIeKTpH4ecTBa MO)KeT

OKa3<:nbC5I 3HaLIHTeJIbHOH, TI03TOMY B annapaTe npenycMoTpeH pe3HcTop. KOTOpblt'I MO)KeT

oroppcKTllpoBaTb B03\lmI{l-IYIO OWYl6Ky 01' Bcex 3TYlX cpaKTopoB. H peJle KOJIH4CCTBa 3JleKTpWICCTBa

}lmr\L~C HCTOLIHblMH BeJIWIHWIMH napaMCTpOB BXOJl51WHXB Hero 3J1e:vleHTOB6YJleTpaoc1l-aTb TOLIHO.

gJl51 HaCTpOrIKH pelle KOJHF1eCTBa3J1eKTpHLJeCTBaCneJ1at'ITe cJ1enYlowee:

- BbInOJIHHTe Bce neHCTBH51, KOTopble onHcaHbI B nonnyHKTax 1), 2) H 3) no 4.9.1 "DpoBepKa

<:1I10.L\HOroTOKa Tpy6KH";

- YCTaHOBHTe nepeKJ1IOqaTeJIb MA·c B nOJ1O)KeHHe 40 MA· c;

- t!CDKMYrre KJ1aBHlllY CHYlMKa Yl nOCIle OKOH4aHHJI BblKIlI04HTe ceKyHJJ.OMep. Bo BpeM51 CHHMKa,

KOTOpblt'I 6YJJ.eT JJ.IlHTbC51npH6J1H3HTeIlbHo 3-5 c, Hy)l{HO 6YJJ.eT no MHIlJ1HaMnepMeTpy OTMeTHTb

3HWleHHe aHOJJ.Horo TOKa. TIpoH3BeJJ.eHHe TOKa Ha BpeM51 H 6YJJ.eT HCTHHHOH BeIlWll1Hot'I KOJ1HQeCTBa

3JleKTpH4ecTBa. TIPH npaBHIlbHoH pa60Te peJ1e KOIlHQeCTBa 3IleKTpH4ecTBa HCTHHHa51 H3MepeHHa51

BeJTH4l1Ha 6YJleT paBHa YCTaHOBJ1eHHoH. ECIlH OHl1 He paBHbI JJ.pyr JJ.pyry, Hy)KHO n06HTbC51 HX

paBeHCTBa BpameHHeM C nOMOll.l.blO OTBepTKH peryIlHpOBOQHOrO Bana nBl1)KKa pe3HCTopa R59.

BpaweHHe no 4acoBot'I CTpeJ1Ke npHBOJlYlT K YBeIlH4eHHIO oTpa6aTbIBaeMblX MHIlJ1HaMnepceKyHJl, a

npOTHB yaCOBOH CTpeJIKII - K YMeHbweHHIO oTpa6aTblBaeMblX MHJ1J1HMnepceKyHJJ..

C)J,eJlakre HeCKOo1bKOCHHMKOB, KmKJJ.bIH pa3 KoppeKTHpy51 nepeJJ. CHHMKOM pe3HCTOp R59. He

3a6bIBaHTe JJ.eJIaTb He06xoJJ.HMble nepepblBbl Me)l{JJ.Y CHHMKaMH, QT06bl He BblBeCTH 113 CTp051 Tpy6Ky.

TIoMHHTe TaK)Ke, "ITO onepaUl1IO no npOBepKe npaBHIlbHOCTH pa60TbI pene KOIlH4eCTBa 3IleKTpH4eCTBa

1! ero HacTpoHKy Hy)l{HO BeCTH TOIlbKO Ha oT6anaHCl1pOBaHHOM YCl1J1HTeJIe, B npOTHBHOM CJ1YQaepeJ1e

KOJIWleCTBa 3JIeKTpHQeCTBa MO)l{eT 6blTb HaCTpoeHO HeBepHO.

TIoCJ1e npOBepKH CIleJJ.yeT CH51Tb nepeXOJJ.Hl1K H BCTaBHTb BHIlKY JJ.Ha¢parMbl B pa3beM Ha

MOH06JIOKe;

- npOBepbTe yCTaBKH peJIe KOJIYlQeCTBa3JIeKTpH4eCTBa, 60JIbWe 15 MA·c TeM )Ke cnoc060M HJlI1

)KC BKJ1I0411BBMeCTO MYlJlJ1l1aMnepMeTpa Ml1IlnHKyIloHMeTp.

B CJIyQae HeCOOTBeTCTBYl51 JJ.eHCTBl1TeJIbHOiO KOIlHQeCTBa 3J1eKTpHQeCTBa yCTaHoB04HOMY

npOBepbTe ueJ10CTHOCTb YCTaB04Horo pe3YlCTopa. CneJJ.yeT YQl1TblBaTb, 41'0 3a CQeT nepeXOJJ.Horo

npouecca Bce yCTaBKH MeHbwe 15MA- C MoryT 6bITb 3aBblWCHbI Ha 1-2 MA 'C, KOTopble He Y411TbIBaIOTC51

peJle KOJ1l1yeCTBa3J1CKTpH4eCTBa.

4.9.4 OpoBepKa H HaCTpoih<:a HanpmKcHHSl lIa Tpy6KC (ncpcMellHhlH pe'3HCTOp R19)
BmKHet'IWI1M napaMeTpoM pCHTf'eHOBCKoro annapaTa 5lBJ151eTC51HanpmKeHl1e Ha aHO,lle

Tpy01\l'1. rIp51Mble WYvlCpeHYl51 IJanp5DKellH51 lIa aHOJJ.e MoryT 6blTb np013eJJ.eHbI npaKTwlecKH TOJlbKO

lla 'mBOJJ.e-I1'3rOT013HTCJle. KOCBCHHblM Kpl1TepHeM BeJ1Yl4YlHbl Hanp5DKeHYl5I Ha Tpy6Ke CJ1Y)KYlT

Hanp5l)KeHHe Ha OTrwt'IKe 01' yaCTH BI1TKOB BTOpH4HOt'I 06MOTKYl rJ1aBHOrO TpaHccj)OpMaTopa.

Pa6ma cxeMbI C npHMeHeHl1eM 3TOH 113MepHTeIlbHoH OTnaHKl1 OnYlCaHa B

1.1.6.4, 1.1.6.5, 1.1.6.7 HaCT05IwerO pyKoBoJJ.cTBa. Ha npaBl1IlbHOCTb pa60TbI OTnaHKYl OKa3bIBalOT

BJ1H51HHecIleJJ.YlOmHc cPaKTopbI:

-HeT04HOCTb HaMOTKH 4HCIla Bl1TKOB l13MepHTeIlbHoH oTnaHKH (QI1CIlO BYlTKOB 113MCpYlTeJIbHOH

oTnaHKH Bb16paHo paBHblM 4HCIlY BHTKOB ncpBH4HOH 06MOTKH - (327 ± 5 BHTKOB);

-BeJ1H4HHa Hanp5I)l{eHH5I, BbIJJ.aBaeMa5IcTa6HIlHTpOHOM V7 (HOMI1Han 12B;
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