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B OT,D.eJle HOBblX MeTOAOB YCKOpeHIIJI OWlI1 C03AaH c eepxnpoBO,D.RlIlHCl 

MarHMTOKaJIH6poB04HUCl CTeH,D. (CMC) , I1cno~b3yeMHR n pH C03,D.aHl1l1 H 3KC~y'a

T~M MarHHTOMeTpH4eCKOR annapaTypN ARR yCKOPHT~'bHOR TeXHHKI1 /1-3/. 
CTIU.\KOHapHble MarHMTHble nOJlR ,D.O rv 5 T npH KOMHaTHOR TeMnepaTYpe nOJly

4 81lTCR c nOMOlllbKl coopxnposo,D.mn;ero COJleHOM,D.1l ( eIlC) BHyTpH 1\11JI11H,D.pI11.1ec

Koro awrHKpHoCTaTa C ,D.HaMeTpOM IV 8 CM. B pa604eM o60eMe C11C Ha ,D.JlHHe
5'" 5 CM n o ero OCM 06eCne1.lMsaeTcH O)l,HOPO,D.HOCTb nOJlH -'V JO- /CM. 1303

MOllteH pelltl'lM " 3 aMOpOllteHHOrO" MaI'HHTHOro nOJlR co Cn8,ll.OM so speMeHI1 

MeHee 10-4 /4 . 
IIHlKe paCCM01'peHa CHCTeM8 MeKTpH1.IeCKOrO nHTaHHR, ynpaBJIeHMR 11 

38JI{MTbI, KOTOp8JI o (\ecne"lMJIa KaK oc06b1e Tpe60saHHR npH BBo,ll,e B CITe TOKa 

nwraHHR 11 e ro cTa6MJlK3IU.\KM, TaK M Ha.n,elKHOCTb pa60TbI cnc, BKJlIOQruI YCT

poRCTsa 3 B!I\KTbI H ::m8KY8JIKM 6 0JIbmeR tlaCTH 3Hepr'Ml1 H3 cnc npH nepexo

,D.BX ero 0 6 MOTKM ft HOpMaJIbHOe COCTOHHHe. 

BseAeHl1e 0 CHCTeMY CT8611J1113 8Jll1l1 TOKa CITe mHp OKO)l,HanasoHHOr'O ,D.8T

411M TOKa Ha OCIIOOO M8r'HHTHo ro KOMnapaTOpa n OCTORHHOr'O TaKa /4/ C 

nOBYWeHHblM ()bic Tpo,D.eRcTBKeM 11 HH3KHMH ~XOAHblMM nyJlbCa~HHMH /5/ n 0 3BO

JII1JIO YJlY41ID1Tb pellG1M BBO)l,a H c Ta6HJlH3aUHH TOKa (,D.JlHTe Jl bHaR '" 6 tl 

cTa6HJlbHOCTb TOKn ,D.OCTHr'MT rv 5. JO- 5) • 

bJIOI{-CXEMA CMCJ'OO 3JIEKTrn4EX::IWrO IMT'AlIIffi CMC 

lia Pl1c . I. npe,D.CTaBJIeHa 6J10K-CXeMa CMCTeMH 3J1eKT pl1'.JecKoro nKTaHKR , 

ynpaBJIeHIUI H 38J11HTI~ cr,c . I1CT04HHK nHTaHKH npe.IJ.CTaBJIReT c060(:\ KOMneH

C8 itKOliHO C'O THlla cTa6HJlH3aTOp C 06paTHoCl CBfl3blO no T OKY H nOCJIe,D.OBa-

PIlC . 1 . I.lnOK- CX91,\a CI1CTElI,W anOl<Tpl1'!9CKOI'O 

ill,Tillll lJl , yllpaR1!ewiJl ~, 3a!1\llTU cnopxnpoDo

.Jl.RllIoro ilUli'lillTO)(aIU10pOI3O'l:HOrO CT811)J.a . 

CHB - CHn bHOT04Hbl~ HH3KOBonbTHbiR 

BblnpRMKTeJl h . P3 - perynHpYllIllHA 3JIe

MeHT. ene - csepxnpOBO.Jl.RIIlHR cone § (~ 
HOK,D.; 53 - 6nOK 3~H~. ~ - ,D.8TQHK 

~} 

TOKa, BY - 6n OK ynpasneHKR ~, 


bCY - 6 JlOK cTa6I1J1H3a~HK H ynp6BJ1eHIIJI. 
y '" UAYl - UH;JlPOBOf;l as'rOMaTI14eCKHIl KHTer

paTop. El3l1 - BcnO),1O f'6 TeJlblibie HCTO'l:HK

KH f1 HTaHMIl. 

Te JlbHblM eKJl~qeHl1eM per'yJlR~opa H H6rpY3KI1. CHJlbHOT04Hb1R HH3KOBOJlbTHbI~ 

~pRMl1TeJlb CHB 4epe3 pef'yJlHpYD~R TPaH3HCTOPHblCl 3J1eMeHT P3 nKTMT 

HarpY3 KY CIIC C HI-\AYKTHBHOCTblO ",,9 PH H OMH4eCKoR COCT6BJ1RI014eR npoMe 

l!!YTO I.!J-IbIX COe,D.HHeHI1R ,..., 0,003 CM. i10 CJIe.nOBaTeJlbHO C CJlC BKJlIOQeH 6J10K 

~ 
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3ru~1~ 63, KOTO~~ CO~ep~T AeTeKTOp HOpMBAbHOA 30HH (H3) 06MOTKK 

cnc , TKPHCTOPHN~ CKAbHOTOqHNA KnD'l H conpOTHaneHHe AnH pacceHHHR 

3anaceHHoA B COC 3Hepl"HK (,11,0 ,.., 90 K,l\lI) B npOli8cce ee 3B8.Kj'aUHH. 

&.IXO,ll,HaH wlma cnc 'lepe3 B3 H ,ll,aTtn{!( TOKa m' nO,ll,KJllO'lB.eTCR Ha BTOpoA 

~BO,ll, CHB, 3aMNKaH KOHTYP CHnOBOrO nHTaHKH. YnpanneHKe m' ocymeCTBnH

eTCIl 6ROKOM ynpaaneHKR BY. SHOK cTa6HRH3~HH H ynpasneHHR BCY 3aMU

RB.e'!' neTAKl 06paTHoA CM3H no TOK,Y CHc'!'eMbi lUlToperyn HpOIlAlIKR. Ynpa..sne

Hlole BeJlIIJqHHoR c Ta6HJlH3HPyeMoro TOKa MOlW'!' OCY'~CC'l'MIlTbtll 0'1' 6AOKa 

ItH4>poOOI"O aBTOMaT H'leCKOrO HH'I'el"pa'ropa 1!,AI1, HMCklU(OI'O ,",IIrnt.c PY'lHOI"O 

ynpaaneHKR H pelmM ynpaB1leHHIi 0'1' JBM. UnOI{ ncnot.corltTClRbllhlX HCT01.lHHKOB 

BBI1 oClecneQKB8.eT Hanpli*eHHIfMH mtTaHKII .: 6 IJ, 1. 1£ H, 1 :'4 B see 6no
RH 3JIeKTpK'leCKOR CHCTe~ CMC. 

MOl{ CYlJI1HCYr04HOro liYl;!I{OBOJllil'l HJI '0 11I~1 11 ',jMf1'I'i'~1fl 

lli:mpmO'lTeJlb (pHC. 280 )cOCTOWI' H3 1\001111 C f1t ICJlIl)(lIIlItTI!JlbHO coe.nHHeH

HblMH TpeXcj)8.3HblM TpaHccpopMaTopot.c 11. MOCTOM, rWIIIJUJ lIo1'OTWt lIKJI10tteHbl 

napaMeJlbHO. TpaHc4>oPMaTo~ nO,lJ.KJllO'leHbI II CIl'r11 ). : nll/~i/:lO (j O,ll,HH (TPI) 

hlc.2. 	eXeMa CWlbHOTO'lHOI"O HK:'lKOBOJIbTHOrO IJI,IffPflMI1TUJlfI H peI"YJlHPytl

fl\el"O 3JIeMeHTa. 

no cxeMe aBe3,11,a - aBe3,11,a. B'I'OpO~ (TP2) - TpeYI"OJlbHHK-3Be3,11,a. ~PR

MHTeJU! pa60TaDT Ha OClfI\YD HarpY3KY 'lepe3 LC -4>HnbTP (,lWI; Cr,2) • 
flo~eHH8R ~aCTOTa rr,ynbCQUKM 600 ru n03BOAReT npH MeHbWKX raelapHTax 

ifJHnbTpa 3$PeKTMtlHO 1l0.ll.aBHTb rr,yJIbCQUMH ItiXO,ll,HOrO Harrpfl*eHHH. 

~ 3~TN elnoRa CHB 0'1' n eperpY3KH no TOKY H KOPOTKKX 3B.MQKaHHR 

2 

B BblXO.ll.HYJO uen b BRJOO1leHO peJIe PI MaKCHMaJfbHOI"O TOKa THIla PMT, C '1'0

KOM cpaelaTbiBaHl1J! '"" 220 A. BKJIlD'leHHe elJlOKa CHB npoH3BO.ll.HTCR 4epe3 

MaI"Hl1THIDl nycRaTeJlb []ME - 0,5 J , a KOHTponb BblXO,I\Hcro HanpRlreHHR 11 

TOKa oCY1IleCTBJIReTCH no cTpenO'lliblM npl16opBM, YCTaHOaneHHbIM Ha nepe,ll,

HeR naHenH 6nOKa. 

TPAH311CTOPlllitl PEI'YJll1PYDl1111~ aJIE1dEHT 

B Ra'leCTBe CJ.lROBOI"O peryJlffTopa BblXO,ll,HOrO TOKa C'I'a6I1JJlIl3aTOpa CJly
~T TpaH3I1CTOpHb[~ P3, KOTOpblR npe,Il,CTaMReT coCloR nOBTopHTenb H8. COC

T8.BHOM TpaH3MCTOpe. Oocne,ll,HI1A COCTOHT 11.3 ~eTbipex napaAJleRbHO BKJlC4eH

HHX rpynn TpaH3HCTOPOB (Mr+M4> 11 ynpa~el"O I1MH TpaH3 HCTOpa TJ C 

60J1bWHM YCHneHHeM no TOKY, 'lT0 YM8HbWB.eT Hal"py3KY Ha np8,11,We CTBYO~HR 

elJlOK BCY. Henocpe,ll,CTBeHHO BblXO,ll,HblM TOKOM ynpaB1l RfOT 32 TpaH3MC'l'Opa TM

na KT803 C BK.IIIll.leHHHt.cM B KX 3MJ.lTTepbl conpOTH BJIeHHHMI1 ( '" 0, I 3 OM), 

BblpaBHH B8J!1IllMMH 'I'OKI1 Qepe3 TpaH3KCTOpbl. 4aCTOTHHe Xap8.KTe pHCTHKH I1C

nOJlb3yeMblx B P3 TpaH3HCTOPO B n03BOJIHJlH nOJIY'lHTb nOJlocy n p onYCKaHHR 

PO ,..., 10 Knl. I{OHCTPYKTHBHO P3 BblnOJIHeH Ha Me,II,HoR fllIHTe C paaMe pBMM 

410 x 366 x 8 MM. HMeeT BO,ll,RHOe OXAa*,ll,eHHe H pacnOJlo*eH B 6J10Ke CTa

6HJlI13aTOpa Torts. • 

.lJ.AT4lr1H 	 TOKA H ErO M Ol{ YI IPABJIEJilill 

B Ka4eCTBe ,ll,aT4HK8. TOKa B cTa6HJ1H3a To pe Hc nORb30 BaH Mar HH'l'HblR 

KOMnapaTop nOCTORHHor o TOKa /4/. flo,ll,oelHble H3Mep l1TeRbHble KOMnapaTo~ 
I1MeOT pR,II, npel1MymeCTB - ~co~ c Ta6HJI bHOCTb npe oClpaa o BSHHR, OTH OCH

TeJlbHO He60RbwHe raClapllTbi J.l MMYJO nOTpe(5JJ lieMYKl MOlljHOCTb, BblCOKYJO 

qyBCTBj.\,'eJlbHocTb H OTCYTc T BHe l'BAbB8.HIIl'leCKOR CBR3H C H3MepHeMo A ue n b lO • 

.QaHHblJ;l KOMnapaTop OTRH4aeTCR TeM, 'lTO HMeeT n ponOplUoIOHaJfbHytl ~XO.D.HYJO 

xapaKTepI1C"HKY C )J,BYCTOPOHHj.\M Of'paHH'leHMeM eo BceM pa60'leM ,ll,lIlanaaOHe 

TOKOB, KOTOP8.R 06eCn e '1HllaeT Y,II,06CTBO !f>YHKl.\I10HHP0IjS.HI1H B CHCTeMe aBTO

peI"YJlllpOBll.HM A . CX8Ma KOMnapaTopa n pHBe,o,eHa fla pHC . 3~ a On HCaHa B pa

60Te /4/. III1JIIC OnHCaH YCOBepWeHC 'f eoaaHHblI1 B8.pHaHT / / Maf'HHTHOI"O KOM

napaTopa, KOTO~11 06eCneQI1BaeT nYttWl1e 3Kcnnya TQUMoHHble xapaKTepHCT HKI1. 

B MarHI1THbfA KOMn apaTop BBe,Il,eH ,ll,OnORHKTeRbHblI1 "6b1CTpbI~tl Ka.HaJf, 

KOTOpblA napa.J1ne.lleH OCHOBHOMy H nepe)J,B.e r Ha ~O,ll, n e peMeHHNe COCTaanH/O

I~He cTa611RH3HpyeMOl"O TO.<a B ,ll,HanaaOHe 'lacTOT (5 o .llee JOO KrI~. IJPH aTOM 

B OCHOBHOI1 KaHaR, nepe,D,B.Klfl\M A CHI"HaJIN n OCTORHHo r o M Me,ll,Jl eHHOMeHRm~eI"O

CR TOKa, B03MO~0 8Be CT~ ClORee 3¢4eKTKBHoe (Ha n OpR.D.OK ) nO,ll,asneHHe 

~O,ll,HbIX nYJIbcal\HI1. B pe3y n bTa Te p aCWHpeHa non oca nponYCKaHloIJ! m' Ha 

He CKonbKO nOpR,II,KOB npH CHI1~eHHOM 60Ree QeM Ha n OpR,D,OK ypOBHe ~o.n.

HbIX nyn b cru lHI1 , 4TO 3Ha'lMTeJIbHO YBeJIH4HeaeT B03MO~OCTH npHMeHeHHI1 ~. 

:\ 
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y / e. 'y c , ;" ~:{O:.ill .u.aT~Ea TOKE . 

EbicTpblA J(8JiBJI ,l\'1' (pl1c .3 ) 11 r Xf' t.\1l yn rllllVlt:HIHl )~T (pI1C,4 ) pa60Ta

10'1' CJ\BA.YJOI~I1M 0 6pa30t.\. B ,l\'1' ~06ssneH "rllHC¢opMIl1-1I1'IfN A n pe06 pa30 aSTeJIb 

Ha T peTbBM KOJlb l!eBOM MaT'HHTHoM Cep,nC4HI4KC 11 .1 '":' I'MOJIJlOII. KOT OpblA mCBa

TblBaeT IlII1HY C li3MepflBMbIM TOKOM. lis. CCPAfJ IOHlKI! I1MUalTCSI TpM 06MOT KH 

W8 11 W!1 ( uo 500 BIIT. .! W3 C-1.l'iC1 TiI!T . !H 'N4 ' WI;). 06MO'l'Xa 
W3 BRJlll4eHa nOCJ1e,D.o BaTeJlhHO C 06MOTKIlMII KOMllf'HcruUtH Wit ,W6 B 

-Je nb 3 TaJTOHHOrO TOKa ~'r . TaKl-IM 0 6pa.10M, :ITo'r r 'p~\1\P. llHnK pa3M8J'HI-I 4BH 

npH HOpMB.HbHOM peMHMB ,QT , Kor~a 

( 1)L7 ''W3 = IU3M . w'o 

?Hc .4. e XBMa 

6J10Ka ynpasnBHHR 

~aTtrnKOI4 TOKa. 

I 

u.~)~____~~~~~~ __~ 
~2't ) 1'1.1. . 11., K(ltlJ!l/J'l 

/.
) 

) 

11 Tp8Jic4>opMaTopHblA npeoCSpB.30BaTBJlb nBpe.n.aeT nBpeMBHHhle cocTasnfIDll\l1B 

113 nepBI14HoA 06MOTKH W,O , 4Bpe3 KOTOPYJO npoTeKaeT 113MBPflBMblA TOK 

I/.43,., ,Ha BblXO,ll;bl 06MOTOK We 11 W9 - • 3TH OCSMOTKI1 BKJIl)4BHbI 1l0CJ1B

~OBaTeJIbHO - COrJIaCHO B HilX0.ll.HY1D !..\Bnb .n:r TaR, 4'1'0 I1X "6b1CT{l>IA" CI1l'HaJI 

CIUIB,ll;blBaeTCfI C nOCTOffiiHbIM l'I "MB,IJ..IIBHHblM" CHrHaJTOM .n:r . I1plII 3TOM nyJIbCa

l\11111 Ha !lIlIXO~B .n:r. Bb!3 B8JiHb1B ero MO.llYJlfI~lIIeA, CHl1lreHbl 60nBe 4eM Ha 00

PMOK RC -¢11J1bTPOM (R6+R9' C5 , G6 ). )l.n:R CorJIacOaaHl1f1 8MITJlHTy.o.HO

4aCTOTHhiX xapaKTepl1CTI1K OCSOHX K8.HaJlOB OCSMOTKI1 Wa H ~ Hal'pYlKBHbI 

Ha pe3HCTOPhl 'V 100 OM. 
EnOK ynpasnBHHfI ,l\'1' (pHc.4) BJUII04aeT reHBpaTOp I1MTIYJlbCOB TOKa 

B03 CSY1lf,l\BHI1fl Ie III ynpasnflBMblA onopHbIM Hanpf!XeHl1eM I1CT04HKK 3TaJlOH

Horo TOKa I3 T • rBHBpaTOP CKHYCOH)l.anbHblX ClIT'HaJlOB HS OY (M2) C MOC

TOM BI'IHS B l~enK OCSpaTHOIl CBfl311 3B,IlaeT qaCToTY B036~BHl'lfI /V I Rf'tt 

co CTa6I11J1bHOCTbll ~e 0,2%. AMnJIl1Ty~a KOnB6aHHA rBHBpaTopa no~ep

~I1BaeTCfI n o cToflHHOA 3a Clle T Bee~eHHR B ~enb 06paTHoll CBfl311 .o.ByxaHo.o.

Horo cTaCSHn HTpoHa ~ (KC J70 A). C nOMO~b~ nOBTOpHTenH (M3, T2, T3) 
11 BYXO~HOrO KaCKB,Ila Ha T4 ¢oPMI1PYDTCfI KOnOKOJIOOCSPa3Hb1B I1Mnydbc~ TOKa 

B03CSY1If,I\eHHfI II C aMnJlIIITY,II.oA .n.o ......, 0, 5 A. llKTaHIIIB ItiXO~HOI'O KacKB,Ila 

(60 B) ~nOJlHeHO HS. I1HTerpanbHoM CTaCSIIIJ\1II3aTope MI H TI • 
VlCT04HI1K 3TaJlOKHOrO TORa (M4 ' To' 'r6) npe06paayeT onopHoe HanpfI

lreHliB B TOR I3T • f1pl\' COBnB,IlBHHI'I ru.mepSHTKOB KOMIlBHC~OHHOA H 1'13

MBPI1TBJlbHO~ ~errBA, cornaCHO (I), Ha ~xo.n.e.n:r HanpH~Hlie PSBHO O. 
GTa6l1J\bIlOCTb MYnR ,nT B TB4BHlie 6 'laCOB B .n.HanB.30HB KOMHaTHbIX TBMOBpa

TYP JIY4llle 5· 10- 5 B. KpYTH3Ha npeo6p8.30BWil1H TORa ~OCTHraeT ,..., 0, I B/A 

npl1 OTCYTCTBHl1 "JlOllOiWC" HYJIell B wxo.o.HoA xapaKTBpI1CTHKB. 

BJlOK CTABJ.1Jill3AlU1¥\ VI YI1PABJLrnl1ll 

BnOK BCY BKJlI04aeT yC\1JIHTBJIb HS OY, KOMnapaTop. HCT04HI'IK OnOpHOT"O 

Hanpfl1lteHI1f1 11 aHaJlOrOBbiIl WlTBrpaTop (pl1c. 5 ). CHrHan, C .fiT, nOKB.3b1B1WlI\HIl 

OTKJlOHeHHB CTaCSHJIH3HpYBMoro TOKS 0'1' onopHoro CIH'HaJla, YCI1JH!BaeTCR OY 
(M2+M4) B ,..., rooo pa3 l'I ynpaBJIflBT Po. )l.n:R YMBHbWBHI1fl CTaTIII3Ma CHCTBMbI 

aBTopery.rrHpoBWiHfI Ha HBHHaepTHpYDlI\HA BXO~ OKOHe4HOrO nOBTOpl'ITBnfl 

(M4 • T y, T2) no.o.8Jia l1SCTb onopHoro Hanpf!lI(SHI1f1. MaJIblA TeMllepaTypHblA 

~peA~ I'ICnOJIb30B8.HHbIX OY cnoc06cTayeT ~OCTKMBH~ ~cOKoA ~OJlrOBpeMBH

HoA cTa6HJlbHOCTH Bblxo~oro TOKa. 

B CSn OKB l1MeBTCR OY (M y), KOTOpull MO~O I1CrrOJlb30BaTb npl'I paCSoTB 

c 0 6u4Hbl).l WYHTOM B Ka4e CTBB ~aT4HKa TOKa, a M2 KaK KOMllapSTOp Mfl no

JlyqBHKR CKI'Hana o WH6KH. 

~COKOCTa6HJlbHY~ IiCT04HHK onopHoro HanpfllreHI'IR HB 06xo.n.HM )l.JlfI 3a

~aHHH BeJII1~ CTa CSHnH3HpYBMoro TOKa B Cf1C 11 ynpaBJIBHHfI 3TaJTOHH~ '1'0

KOM B S:I ~aT\{}1Ka TaKa. PBrYJIHpye Moe rBJl KflOTOM R" B ~HanB.30HB 0+5 B 

:> 
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1l0CTORHHoe OnOpHOe HanpRMeHHe, n onyqaeMoe OT n~fH3HoHHoro n apSMe TpH

~eCKoro CTaDHRH3aTopa Ha ~I,2 (~818E) H T 3+T6 73 , n ocTynaeT He. He HH

sePTHPYJOII\H~ mo,n KOMnap aTopa (~) . He. ero HHBePTHPYJOlI1HA BXO,n n o,naeTCR 

BllXo,nHoe Hanplfl!eHHe HHTe r paTOpa, RB.1UOOlI1eeCR ono pHbIM ,nJUI c Te.6wu!.3aTOpa 

TOKa. 

?Hc .5. eXeMa 6ROKe. cTa6HRH3!I.UHH H y n paBneHHR . 

At lanOT'O Hbl~ HHTerpa1'Op (~ , M? ) ynpaMReTCR 1lDIX0,D.HblM CH rH anOM C 

KOMn apaTopa 1.1;) 4epe3 ,D.eJlHTe.rtb H nepeKnlO4a TeRb 113, Ypo BeHb 3Toro CHr

ana onpe,neJlReT CKOPOCTb HapacTaHHR - coa,na ~XO~Horo HanpRMeHHR HH

TerpaTop a . I IpH ,D.OC'rHlKeHHH 110 CJle,nHHM 3HalleHHR, paSHOI'O 3a,n!I.HHOMY onop

HOMY HanpmlteHHIO , HI-tTe J"paTop nepexO,D.HT B CJle.D.RIl\HA l)ellG1M pa60TbI H n o.D.

.neplICH aa.e 'r BblXO,Il,HOe Hanp RlKe liHe paBHblM onopHOMY. YnpaBJIeHHe I-IHTerpaTo

POM OCYll\eCT BJlReTCR KHonKSMH K Hf ( n YCld H Kki. ( c6poc). ilepBaR B.KJlIIl

aeT pellG1M I-IHTer pHpOB!I.HHR H 3anyc KaeT CHCTeMY nHTaHHR, a BTOpaR HC

n OJl b3yeTcR npH asapH(;lHblx cl1T.yaUI1Hx I1RI1 npl1 pa601'e CdC B " 3 /lMOpOlKeHHoM" 

pelltHMe Il,JlH c6poca TOKa cTa6HJlH3aTopa. VtHTe r paTop 06ecne411BaeT 113MeHeHI1e 

TOKa B HarpY3Ke OT O ,D.O ~OO A co CKOPOCTblO HapacTaHHR - cna,D.a OT O, J 

AO 0,9 A/c, KOTopoe H3MellReTCR AI-ICKpeTHO c marOM 0,1 A/c C 00

M01l1blO (13, 

UWJ.lPOBOA ABTOMATy\4ECm1A ~lHTEf'PAT()P 

~R ynpaBJIeHHR TOKOM cTa6~nl13aTOpa P83pa6oTaH 60Ree c o aepweHH~~ 

6JIOK L\~i:f>poBo ro aBTOM!lT ~eCKOro JffiTel'paTopa (IJ,AYI) E cT8.H.D.apTe KAMAK, 
KOTO~~ ~MeeT PY4HOA pel!tl1M y n paBJIeHI1R , a TaK~e J)e~HM y n pa BJIe HMR oT3BM. 

(, 
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Fuc.6. Cxmi\C. WlqJpoBoro anTOMClT:1'{QCHOI'O JUlTerpaTopa. 

~ (p~c.6 ) o6ecne4HBae T onopHoe HanpfflKeHHe B ,D.~an83 0He 0+5 
~cnoJlb3yp' u~cppoaHano ro BbiA npe06pa30BaTeJl b ((.IAIll C .IlBO~ttHhiM 12-pa3
PNUUIM BXO.!UillM KO)lOM (M29, K5?211A2A) . )lHcKpeTHocT b YCTaHo BKH onop

Hor o HanpRlKeHHH COCTaBJIReT ....., 1,25 ME, a CIWPOCTH oro 113MeHeHI1R paBHbI 

10; 0; 2; 1; O, t); 0,2; 0, r A/c • 

IIpl-I pa60'l'e ~ ;)BM ynpaBJIeHHe BeJlH4MHOr.l onopHoro lIanpfllKeHHR npol-lc

XOJlHT CJIeJJ..YlOlI{liM 0 6P!l.30M. 110 KOMaH,D.e Nfl F tI c 1'po6HMnYJlbcy 51 L\HtP

posoA KOn. C Wlni WI -;- W/6 aanHCblB!l.eTCR B 6yrjJePHhlA pe r l1CTp Ha )1

Tp~rrepax (Mg+M [2) II cpaBH~saeTcR Ha Il l1rflpoBoM KOMTIapaTOpe (Mr3+Mj?) 

C 1I~<f1poBbiM KO.llOM 4-,II,8Ka,llHOrO JlBOItI'lliO-)~eCH'l'Mq:Horo penepCl1BHOrO 

C4eTQl-lKa (MW-:-M:::: 1) . lIa BblXOll,ax KOMnapaTopa B03HHKaeT c~rHan paseHC'l'

Btl HJlI1 O!l.3J1H4l1R KO,Qa Hli 6y¢epHoM perllCTpe - A H Hll C~eTql1Ke - B 
(A=B, A > B; A < B) . 3TH CHrH8.JibI ynpaBJIRKl'l' pa6 0TOA ynoMJlHYToro BblUJe 

)l. BOH4HO - AeCfI'l'H4t!O J"O ClIe 'l'4HKa, HMelOIIIer o DH3yanbHYJO llli.Il.RK~ Ha )leCR

TH'lliO[~ 4-3Ha4HOM TaCiJIo (M25+M28 ) , a TaKlIte pa60TOA napaJIJleJlbHOrO 

eMY 12-'1'11 - pll3pRJlHOrO ABO~t;HOI"O peOOpCI1BHOrO C4eT4J1Ka , Heno cpe,ll,CT

OOHHO CDR3aHHoro C BXO,ll,OM UAO. YnpaBJIeHHe oc~qecT BJlReTcR 4epe3 YCT

PO AC TEO Ha M36 , M • KOTopoe o6eCneQHsae T 3anycK CQeTqHKOB ~MnyJIbca-37 
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MH 0'1' 3B.D,aJOmero reHepaTOpa (M39, M32+M34 , IT2). IIocKOJlbKY LI.AI1 l'IMeeT 

~sa BMYTpeHHHX HH~PMaqHOHHHX perHCTpa,3arrHCb BXO~HHX KO~OB B HKX 

H,lI.eT CHHXPOHHO CO c~eTHbiMlI KMITYJIbCru.m no CHt'HaJIaM Ha BXO~ax Cr H C2 
(M29). ITPH 3TOM CHrHaJIbi Ha C 1 3a,n,epllt&1N Ha 0,5 MKC OTHOCHTeJIbHO CqeT 

HbIX, a Ha C2 HR 0,5 NKC OTHOCHTeJlbHO CHrHaJlOB HR Cr" Ha BYXo~e UAfl 
YCTaHOBJIeHbl YCHJlHTeJJb Ha M31 H TIOBTOpHTeJlb Ha M30, T5• T6, KOTopYe 

06ecne~HBWOT ~pMHpoaaHHe ~O~Horo JlHHeHHO HapacTammero HJlH cna,n,am

mero OTIOpHOrO Hanpfl~HHfl . CKOPOCTb H3MeHeHHfl 3Toro Harrp~eHHfl yCTa

HaBJlllsa.eTCfl nepeKJIIO~aTeJJeM 112 • CTa6HJlbHOCTb onopHoro Hanp~eHHfI 

06ecnetm sa.eTCfl nP,eI~H3HOHHblM 3TaJIOHHblM HarrpRllteHHeM C napaMeTpHt{ecKoro 

cTa6HJlH3aTopa /3, Ha )l,r 2' Tr+T4' ITOcTyn8ilU\erO Ha LlAIl. OPH 3aBepme

HHH onepauHlI YCTllHOBKH HR BblXo~e l.lAJl 3B,D.aHHOrC B I.U1<ppOBOM Ko~e onop

HOPO HRnpl'rlKeHHR CHI'HaJI (A=B) KOMTlapaTOpa Bblpa6aTblsa.eT C nOMOlllbfO 

t.l44+M46 Ha UlHHe L CIH'HaJI 3arrpocR nocJle,Il,,)'lOlqeA OTIepaL\HH. 

Py~oe ynpaBJIeHHe ~ oCYmeCTBJlReTCfl C nOMolllblO KO~OBbIX nepe~

~aTeJleR l~r+nK4' HR KOTOpYX Ha6HpaeTcfl B ~ecRTH~iOA ~pMe KO~ 3a,n,a

BaeMOrO OnOpHOI'O Hanpfll!':eHHl! H KHOITKOA Km (nycK) 3aHOCHTCR B 6y

41epHblA perHcTp. IlpK 3'1'0101 HalllfHaeTCR Onepal.\IUI YCTaHOBKH 3a,n,aHHoA Be

.llHt{HHbI OnOpHOI'O HanpmteHHR. KHo!Il{a KH2 (c6poc) WlH CHrH8JI' "asapKA

HblR c6poc" YCTaHaBJIHBamT HYJIeBOe 3HRlIeHHe onopHoro HanpRlltCHlUI. flepe

XOA 0'1' PYlIHoro pelltHMa pa60TbI Ha aBToMRTH4eCKHA npoH3so~HTCR nepeKJID

~aTeJleM OJ (Ha nnaTe). 

MOK 3All\HTI:l (B3) 

BlIOK 3Rl1\KTbI (pKC"?) 06eCnelllfBaeT ~eTeK'rKpOBaHKe HOPMaJlbHOA 30Hbl 

(113) B 06MoTKe cnc, OTlUIlOl./eHlle IICT01.!HKKa IlIlTRHKR 0'1' cne, Ha KOTOPOM 

B03HKKaJOT nepeHanpffllt8HlIR .Il.O tv 500 B , II 3saKY8J.1KIO 3anaceHHo A B cne 

3HepI'HIl Ha BHelllHee 68JI.JIaCTHOe COrrpo THBJI9HHe ("" 4 OM). 

)l,eTeKTHpoBaHlle H3 B o6MoTKe COC ocy~ecTBJlffeTcR C nOMo~blO MOCTOBOR 

cxeMbl, 06paaOB8.HHoA nony06MOTKaMK cnc H peaHcTOpaMl1 R-/ +- R3 . MOCT 

6aJIaHCKpyeTcR no }ill npH BBo~e TOKa Belle C nOMOlIlblO R3 
CHrHaJI c ~HarOHaJIH MOCTa YCKJlIIB8.eTCR OY (M I) H l./epea HHTerpHPYDlIlKA 

3JIeMeHT J(IO' CJ no~aeTCR Ha BXO~ KOMnapaTopa M2 (K52ICAI ) , KOTOpblR 

HweeT 30HY HetIYBCTBHTeJIbHOCTI1 B npeAeJtax .±I. !:i B .Il.JlR BXO,.D.HOf'O Cl1rHaJla. 

'lT0 COOTBeTCTByeT nopory cpa6aTblBaHKR 3Rl1\HTbI npH CHrliaJIe C ~a.TtMKa 

H3, paBHOW .±IOO MB. KpoMe Toro , TOT ~ CKrHaJI C OY nOAaeTCR Ha BTO

poA KOMTIapaTOp M3, JOHa HellYBCTBKTeJtbHocTH KOToporo MeHblIle (.±I,3 B). 
OroT KOMTIapaTop paHbme cpa6aTblBaeT II aanycRaeT 0,.D.HOBH6paTOP M4, KO

TOpYA 3anpelllaeT Ha BpeMR ,IVIKTenbHOCTH ero BblXO~Horo I4MllYJIbCa ("" 2 MC ) 

w,o.allY CKT'HaJla C n epsoro KOMTIapaTopa (noCJIe Ll5' ~). TaKaR o6pa6oTKa 

CHrHaJla no npeMeHHbIM K aMnJlHTy~ xRpaKTepl1CTHKBM 3Hat{HTenbHO yveHb-

I{ 

f'l.lC. ? Cx eMa 6J1 OKa 3 SlI\KTbI enc. 

waeT JlOlllHble cpa6aTblBaHHR CKCTeMbi 38JJIHTbI 0'1' BHelllHKX nOMex. EeJiH llte 

Cl-1rHaJI C ~aTtMKa H3 npeBhlcHJl YCTaBJrn no &lTIJlHTy~e II BpeMeHII, npollc

XO~IIT cpa6aTblBaHHe peJle PI' KOTopoe WlUlJ)qaeT THPKCTOPHblA KJllOlI 11 re

Hepi1pyeT C nOMOIllbfO Mt> HMTTYJlbC asapKHHoro c6poca onopHoro Hanp~eliKR 

B BCY HJI~I ~, HHHl.\HHpyR Ha4aJIO 3B8.KYRl.\IIH 3Hepf'KH H3 CilC. 
TKPHCTOPHblR CIIJIbHOTOtlHbli1 KJIlOtJ )l,II YCTRHOBJIeH MellVl.Y cnc II WHPKHOI1 

,,_It KCT01.!HIIKa nHTaHKJI. Ero BbllUIIltJeHlle npoHcxo,!!,HT aa ctJeT CHI1~HIHl 

aHO~HOrO TOKa TKPKCTOpa ~o HynR. nponycKaR lIepe3 )l, rr TOK APyroA no

JIRpHOCTK OT paapR,!!,a C2 npll BKJlIDtJeHHH )l,g KOHTaKTOM pene Pr ' BBMna ]1 
HH~H~pyeT Heo6xo~KMblA 3ap~ Cz .0.0 ~ 200 B. BKJlfOtJeHHe TIlPHCTOpa ~JJ 

OC~eCTBJlReTCR KHonKoA Kn2. ~oe BblKJilO4eHHe )l,II apoK3 BO,l!.HTCR 

IUIIltJOM Kill' 

){OHCTPYKl.lWl 

CKCTeMa 3JIeKTpK~ecKo[,o nHTaHKff, ynpaBJIeHKR Ii 38lUHTbI CMC BI:lTIOJlHe

Ha B f'H,I\9 ,l\BYX o Tp.eJlbHbIX 6JIOKOB: 6J10Ka CI1.lTbHOT01.fliOrO IIH3 KOBOJlbTHOrO 

BblnpllMIITCJlR 11 (jJlol(a cTa6KJI}IaaTopa TOKa C CKCTeMoA 0Rll\l'lTbi. 1I0CJle.ll.HHA 

CiJlOR BblnOJIIlOH B cT~apTHoM Kpef;\Te KAMAK. \/TO noa BOJlHJtO npw.ceHHTb B 

lieM MO.o.yJl bHYJO J( OHCTPYK~I-1IO. CKJlbHOTOt(l{loIA TI1PKCTOPHblA KJIID'~ K ,l!.aTlIHK 

TORI1 I 'MOfiTKPOsaHhl H(l. 3B,D.l{e~ CTel{Ke KpeATa. r~e paCIlOJlOlltElHbl J.\ KJleM

MbI NIl! n O)1,COe,ll,MlIf'HHl! IIlMII 01' cnc" I laHCSoJteL MOII{Hble y3Jlh1 CI1CTeMbi oXJlallt 

~amTCfI BO~O~. KOHTPOJIb BblXO~ioro TOKa CTn6KnM3 aTOpa npoH3Bo,ll,KTCR 
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l-!3MepeHl1eM OnOpHOrO HBnplllteHIiR n o BHeWHeMY UwPPOBOM)' BOJIbTMe1'py. 

finOK UAH ~OJI~eH YCTaHaBJII1Sa1' bCfl B Kpe~Te, CBfl3aHHON C 3BM. n pl1 8BTO
:S:3S:

MaTM4eCKOM pe~l1Me pa601'~. 

::£: ::£: 
npHHHMaeTC~ nOAm1ct<a iota npenp ~"H'I T bi ., C006l.J.l.et-l'-1R 06"b eAHI-ie~mOiO ~1HC T "'TYTa 

A~CpH~X HccneAoBaHM~. 
=so: ::so: 

Q) ro3AKJlll4FlME YC Ta HoeneHa c ne~y~~aR CTOHMOC Tb nOAnHCK~ Ha 12 MCCR 4 eo Ha H3AaH~A OHHH ,:r a:I DK~4aR nepec~nKY1 no oT~cnbH~~ TeMaT~4CCKHM KaTeropHRM :
~O 

PaCCM01'p€ HHBJI BhIlUe CHCTeMa 3J1eKTpl'l1.JeCKOI'O mtTaHHfl, ynpaBJIeHHR 	 ~ I::[o Q) HH/lE.KC 	 THIAHIKA lle Ha no~n"cKH
11 3fl11ll1W crepxn pOOO,D,fIll1erO Maf'lHITOKaJII16poBOtlHOrO CTeli,.Qa M.'Wr OKpaTHO 

H8 ron, ____ _t::::: ~ 
I1Cll0Jrb30B8JIaCh B ceaHcax 3artyCKa CMC, n OKB.3aJIa COOlO 3tWieKTMBHOC1'b. 1 . 3~cnepHHeHTanbHaA ~H3~Ka BWCOKKX 3Hepr"H 10 P. 80 Kon . ocoHa,u,elKHOCTb III y,D,06 CTBO B 3KcnnyaTal.\llH. OTOMY c nOC06CTBOBM O IIplilM8He	 o 

2. Teop~l H~e~KaR ~H3~Ka S~cOkHX 3HeprHH 17 P . Bo Kon.>< =so:liKe OPHI'HHaJIbHOI'O ,D,aT4HKa TOKa Ha OCHOBe Mar'HI'ITHOr O KOMTIapaTOpa, 

a Tax*e yllpaBJIRe~X HCTOtlHHKOB Ollo pHor o HanplllteHIIlR Ha OCHODe aHaJIO	 :a >< 3. 3 KcneptH",eHTat1bHallt HeHTpOHHaA t,p"'3HKa 4 P. 80 Kon. 

rOBHX' IIlH1'erpa1'o pOB. lIOJlY4eHhI CJIe,QY1OUjHe OCHOBHble xapaK1'e p l1C1'l1KH C1'8- ::£: :a 
~ . fcopeTM4CCkaR ~H3HKa HW3KHX 3Hepr~H 8 P . 80 Kon.::z:: ::£:

6HJlH3a TOpa TOKa: roo.. 5. MilTCM.lTMKa 	 '. p . 80 Kon .,D,HBnB.30H BblXO,n;HIiX TOKO B 0+200 A 	 a:I Q) 
01::[~OJlPOBpeMeHHBJI c Ta611J1bHOCTb TOKa JIyqule 0,005% 	 6 . RAepHan cneKTpOCKon~R .. paA~OXHMHA 4 p . 80 Mon .o tI; 


Ko:;$fJJII llHeHT c Ta611lJl If3B.l\1111 2500 
 Q) 
7. ~H3HKa TRJke r."x HOHOG 2 P. 85 Mon. 


CKOPOCT b Boo,n;a TO Ka 0, I+1O A/c o..ro 

Q) E-< 8 . Kp..,or~t1Hl<a ~ p . 85 Mon . 


CHCTeMa n03BOJlHT B Ka4e CTOO nOCJle,llylOll{e rO wara o CYII\e c1'BIITb aa1'O f-4~ 

::£: f-4 9 . YCKopHTeJl.. 	 7 P . 80 Kon.Ma1'H38.ll111O npOi lecc a KaJI 116 po BKH COOT OO TCT BYIOII\HX MarHH1'OMeTpo B Ha CTeH @ :s: 

,ue. C03)l.aHHblA )l.JIR cTa61WI13aTOpa ,D,aT l ll1R TOKa C BbICOKHMI1 TeJCH~eCKJIIMH 	 10. ABToMaT~3aUMA 06pa6oTKH 3M cnepMMeHTanbH~x
t'") t) 

AaHH~x 	 7 p . 80 "on.11 Me rpOJIOI'114e CKIIlMIIl xapaKTeplIlCTIIlKaMlIl MO~T 6h1Tb C ycn e x oM peaJI~30BaH 
::£: 

11 B .n.pYI'IIlX CIIlCTeMax, r)l,e, lIa n p l1Mep . I'ICnOJIb3Y1OT CfI )l,OCTaTOtlHO OLlCTpble 	 .... :s; 11. BU\.fKC J1HTen b H a Fl MaTeMaTI<1Ka H T eXHa-tKa 6 p . 80 Kon.:::r 
He C TB.l\110Haph~e pe*l1~ pa60 Tbl. 	 =so: 12 . XHMHR 	 P . 70 KOn. ~ o 

JH1TEPATYPfI 	 c..... 
13 . TeXHHKa ~H3H4eCKoro 3Kcnep~MeHTa 8 p. Bo Kon.:s: 0 

r. AXMaHO sa JUl. , JIa1.lIllHOfl B. M •• MaKoeeeR B.I{ •• Ca6aeE A. A. OIillYt , P9- 1062 I, 	 ::£: 
14 . HccneAoeaHHR TBe~x Ten ~ ~1<1~KOCTeH 

..Qy6Ha. 1977. 	 =>:;0: :t: 
RAepH~M~ MeTo~a~H 1 p. 70 Kon.=so: Q)

2. JIa 4l-!HOB B.M. , MaKoseeB B.I{. ,MOKO B H.B•• OI1ffil, P9- 12442 , ..Qy6H8., I 979. :::::r:t: 15 . 3Kc nep MMeHTallbHaR I1n'l3Hka Aj\epHUX peaKu,HK
3. JIatil1HOB B.M. ,MaxoooeB B.K. , CTapIIlKo B A.M. 0I1fU1, P9- T25 I7, ..Qy6Ha,l9?9. ro ::so: npH MM 3 KHX 3 Hep r MAX 	 P. 50 Kon . t'")t::t:
4. AxMa Ho aa JI.H. ,JIaliKHo B B.M. ,CaBruleefl B. Il. ,CTapHKoB A.M. ,ti>I1JIHH B.Il. =so: Q) 16 . AO~HMeTpHR K ~H3HKa 3a~"T~ 	 P. 90 Hon . 

O~RH, J3- BI -e06, ..Qy6Ha, J981 . 	 ::t: ~ 
5. Casalfee A B. II. . JlaYI-iHO B B. M. AB'T'O pCKOe c Bl1J.I,eTeJIbCTBO If 9 ] 33t>3 	 ro\O 17. T e o plo1A KOIIAeHCHpoB6HHoro CO C TOftl"'h1,A 6 p. 80 Kon.

c.....O 
OT 15. OJ . elf.! . ,.W1 C,'OS-F 1/56. l>lo.n.nSTBHb OllliOT:" !;, lD. 19iJ2, c . 2";5. 	 Pot 18 . ~ c nonb30BaH~e pe3yn br aToB " METOAoa 


O=>:S: !JJYHAaMeH,aOIlHblX ctM3~"'4eCKHX VlCc.neAoeaH""~ 2 p . 35 Kon. 

B o "e*HblX OO/la c TRX. HayK~ "" 1 ex.HHKl1 !28

19 . 6Hoq,H3HKa 	 1 p . 20 .<on.
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