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. flpoeKT CHCTeMhl nwraHHSI 9Jl.eKTpOM8f'HHTa 100:-;caHTHMeTpOBOH )KliJl

KOBOJlOpOJlHOH K8Mepbl l npe.~yCM8TpHB8Jl HCllOJlb.30B8fHie B Ka'ieCTBe HCTO'i

HHKa llHT8HHSI 3:;.x· f.eaepaTOpOB Tlill8 ffl-1500, pa50T8IOIIIHX napanJieJlbHO 

(aoMHHaJibHhiH TOK: sneKTpo!ViarHHTa paBeH lBOOO a). K6oMe- Toro, B cny-· 
·. ., ' .. ~ . " . . . . ~ 

qae ,HCUOJib30B8HHH-'.:'ieTBepToro reaepaTopa r~:::l500 npe)lnonaraJIOCb HMeTb· 

. CHCTeMy. llHT8HHSI JlJlSI ·aJieKTpOMaf'HHT8 200-C:llHTHMe_TpOBOH' BOJlOpOJlHCH Ka- -

•. ~epbi npH nonapao;..napanneJibHOM BKJIIO'ieHHH reaepaTopoB H p·asJleJibHOM 

IiHT8HHH. 'o5MOTOK YK838HH0f'O 9Jl9KTpOM8f'HHTa,. •· · 
~ . : . ' 

B npouecce BB0Jl8 B CTpoli CHCTeMbl llHT8HHSI ~af'HHTa ·npoeKTHOe 

peiiieHHe CX9Mbl 8BTOM8TH'ieCKOf'O perynnpoBaHHSI llO)lBeprnocb cymecT

. BeHHbiM H3M9H9HHSIM C U9Jlbl0 C03Jl8HHSI H8Jl9)1{HOH ?P9UH3HOHHO~ ycTa- . 

. HOBKH, 

B ·aacToSimeli cTaTb·e· onHcaHbi ocHOBHhie ycoBepiiieHCTBOBaHRSI 11 oco-· 

5eaaocTn. CHCTeMhi n.nTa·aaSI c napannenbao paG~TaiOIIIHMR re~ep~TopaMu,· · .. 

" KOTOpbie · MOf'YT OK83~TcCSI · noJie3HbiMH npn npoeKTHpOBBHHH H SKCimyaTaUIIH ' 

aHaJIOf'H'I:HhlX CRCTeM, 
" . ·.,. t 
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CnnoBaSI cxeMa 

OcHoBy cncTeMbi nnTaHHSI aneKTpoMarHHTa (c~ •. p11c. 1) coc

TaBnSIIOT ~eHepa TOpbl nOCTOSIHHOI'O TOKa 1 f- 4 fn, C nOMOIIth!O. py6HnhHHKOB 

pl f- p 
4 

ni06bie . Tpll 113 HIIX M<?.I'YT. 6b!Th. BKniO'l9Hbl napanne~hHO ll{ISI pa6o-
. . 

Tbl liB yKB38HHb!H MBI'HIIT, 

ToKon?llBOll K aneKTpoMai'lliiTY ocymecTBnSieTCSI no CllBOeHHbiM .mH-

HonpOBOllBM ' BKniO'leHHblM napannenhHO Ha 38:>!<HMax' aneKTpOMai'lliiTa. Ta-

KOe .BbinOnHeHHe IItiiHOnpo_BOll8 onpe]lenSIIIOCb B8p1181ITOM nHTBHII SI. arieKTpO-

M8I'HHT8, 200-caHTIIMeTpOBOH KBM9pbi. ~-

! ' 

CxeMa Bos6p~rieHHSI reiieoaTopoB 

06MOTKH B036y~llef!USI rellepaTopoB, co6paHHbiX.llnSI n~pannenhHOH pa-, · 

60Tbl .· ( Ha fJHC, -1 . 9'1\0. J; 2; 4 fn) 1 C nOMOIIth!O py6HIIhHHKOB p 5 , p 6 t p 8 

C09llHHSIIOTCSI nocnellOBaTeiibHO II. 'lep~3 6annaCT~b!H pe3H,CT0p R B . nOll-. . •' . ' ·~. . 

KIIIO'la.IOTCSI K .. T.HpllCTOpHOMY BblllpSIM,H'f91IJ?. ~036Y,~Aeim·H ,,(T.BB) ~· BbiiTOflli9H-. 

HOMY Ha THpHcTopax Tnna BKllY-150 (oxna~lleHHe ecTecTaeHHo~). llnSI yn-.. .. . . ~ '.. - . ' . . ·~ ". . · .. - - -

paanenitSI TBB npnHSI':\a THpaTpOHHO;..KOHAeHCaTOpHaSI· cxeMa, ·:x;oporuo._ sape-
. . 

KoMeiiAOaaamaSI _ce6SI npu pa6oTe. c .. cnnoabiMII THpaTpoHaMH THna TP1-40/.15, . . . ··, ·: . . . ' 

KOTOpbl9. 11CnOIIb30B8~\{yh B BbiiTpSIMHTene.;J:io BII9llp9HI!SI. THpHCTOpOB, .YKa-. 

S8Hll8SI CXeMa npellyCMaTpHBaeT AIISI Ka~AOH £lla3bl HBIIH'llle 38pSillHO-CeTO'l

HO-HaKanhHOI'O TpaHct!Jop~aTopa (TP 
2

) 1 HBKOITHTenbHO~ eMKOCTH. (CII), pas-. 

pSI!\HOI'O ... THpBT_POHa (Tf3-:-0,1/1,3 ) HBbiXOllHOI'O. p83_1l9~HTe.nhllOI'O Tpall-
. . . 

ct!JopMaTopa. (TP.
1

). Ynpaa11eiine MOMellTOM sa:>!<!ix.'aHIISI_ pa3pSilllibiX THpaTpo-:- • , 

··HOB ocymeCTBIISI9TCSI BbiXOAHbiMH. IIanpSI~eHHSIMII 6noKa perynHTOpa HanpSJ

~eHIISI (EPH) II YC.IIIIHTenSI ITOCTOSIHHOI'O TOKa (YnT), 

4 

") 

:·j 
1: 
i' 

~: i 

I 
') 

I . ~ 

·, 
:j 
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EnoK·perynstTopa Hanpst~eHHSI 

flpet:~CTaBneHHaSI Ha puc, 1 CHCTeMa imTa~Hsi OTnutta'eTC.H OT CHCTeM 

aHanOI'H'IHOI'O H83H8'I8HH SI C Tpat:~HUIIOHHOii CTpyKTYP'?M Hanlt'IH9M perynstT,opa 

HanpmKeHust, pa5oTaiOmer'o Ha not:~t:~ep~aHue nocTostHCTBa Hanp.H~eHI:ist Ha 

·sa~uMaX nuTaeMOPO aneKTpoMai'HHT8, 
. . 

PerynstTop Hanpst~e;~l:ist cocTOHT- us TpaHccpopMaTopa nuTaHHH TP S' 
BbmpSIM!iT9{19M ,, B1 ( c~emeHue nnll. TupaTpOHHO-K?Ht:~e.Hc;:aTOpH~M. cxeMbl)' 

8
2 

· .( ucTottH~K · mrTaHu.H pery'nupyeMor~, ~ne.MeHTa), ~3 : ( ucT.ottHHK. onopl!~r·o 
Hanpst~eHH.H)_ ( BCe 118 t:IHO.cl8X n7f) H perynil:p.yiOritero. aneMeHTa-Tpal!3HCTO

pa n303, 11a ·BXOU KOToporo not:~aeTc·.H. pasHC);Tb minpst~el!uii onop11oro u 
. ' ;, • ! ,, . ~ ' 

o5paTl!Oii CBSI31I~ Ocl!OBl!Oe lia3Hattel!ue· perynstTopa l!anpstll<eJIHSI _;.. nnaBl!biii 
·• i' • • 

nOt:~'beM ( CHSITH9) TOK8. B035y~neHIISI aneKTpOMarl!HT8 ~HUKOBOt:~OpOUl!OM K8;.. 
• • ' < I 

M9pbl
1 

'ITO t:IIIKTY9TC.H TpeOOB8HII9M coxpal!~HHSI nocTOSIHCTBa TeMnepaTyp-
, 

11oro pe~uMa .C/lMOii · KaMepbr, 05bl'Il!O n<.iU'beM · ( clistTue) cTa5unusupyeMo-
~ ' . . . ' '. . . . 

ro TOK8 ocymeCTBnSIIOT MOTOpHbiM peocTaTOM B035y~t:~el!HSI, Ot:~l!aiW npuMe-. . . 

lie Hue nogo5Horo peocTaTa (PBM-3) a t:~aHHOM c'nyttae, KaK noKa3biBaeT 
• I' • 

npaKTIIK8, l!eonpaBt:~aHHO: uMeeT MeCTO CIInbl!i.Ifi HarpeB H i o5ropaaue not:~-
. . ' , r '• 

BII~I!b!X KOl!TaKTOB n}:m TOKe B036)'~t:l8HIISI reaepaTOpOBB ueciTKII aMnep 

(30+-60 a)·\ TOK ;B035;~.[:le!!IISI aneKT;OM8I'I!IIT8 'lO B~O~t:l~I!IISI B_30HY CT·a-
i ~--

5un1Isauuu ne KOHTponiipyeTcst aBTOM8TII'I9CKII II e'ro aenii'IIIUa II cKopocTb 
' -. ,· • ' ' .1 .' : 

113M9H9HIISI ueniiKOM. 38BIICSIT. OT npaBIWbHOCTil' Mal!IInynst~IIM onepaTIIBHOI'O 

nepco11an~. B. cny~ae.IIcnon~soaaimst BPH · not:~'beM {cnstTIIe) TOKE! Harpys

KII ocymecTBnsteTCSI 3a C'I9T noTeHUHOMeTpa -. UaT'IIIKa 1 nn ( niil!9MllbiM 
~ . . ' 

npoaonO'IH~IM noTeHUIIOMeTp C; ttepBSI'IHblM npiiBO.clO~) 
·, ': j:· . . .·.... : 

MC-160) ~o cr{opocTbiO ne Bbnlle sat:~aHl!~~-. 
> • ', ·:·', , _. t. I ·, , 

1 

~ •• . •. > • '.' : , : ~, • i ' 

B OlliiCbiBae_M.OM CIICTeMe CKOpOCTb ·113M9H9Hil.H TOKa B035yli<U9l!IIH I - . . . • • . . 

MoTopoM M {Tuna 

aneKTp0M8I'HII'ra COCTaBnsteT 50 +-70 a/ceK. npll 'J . . = 15.000 a. CxeMa 
, .· . · HOM, 

ynpaanenu.H -allot:~~ hiM 'KoHTaKTOp.ciM TBB. BbinomteHa · TaK', ttTo B cnyttae cpa-
• ' ; .~ > •• .. • ·; ~ • ,. • •• ~ • ' ; :· ,. •• ~ • - ;-. • • • ' ' • • '' • 

5aTbiB8!!H.H K8KHX:-nu5o. pnOKIIpOBOK B Hattane IIM99T M9CTO Met:~neHl!blM C'b9M 
~. • ' • .1 ~ .t\ ':·, ~·.J. -:'"~."· ~ \.. ' ~ 

-~·. 
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· Hai'py3KH pei'ymiTopoM EPH, a aaTeM 
,}' 

cxeMbi pei'ynstTopa EPH .nomKHo 6i.ITb 'BhmonneHo ycnoaue: 

max max· 
u » 

Bhix.,EPH 

(npaKTH'I~CKH aTo 15 n' 7 a, cociTaeTCTBefiiio). Ta'Koe perueH!fe noaBol1steT 
' 

H?KnJO'IHTb aHatJHTenbHhie CK~'IKH c,Ta6unua'upyeMoi'o ·~OK~ .. npu uc~onb3oBa;.. 

HUH .neKaAHOI'O noTeHUHOMeTpa _(2Dn) B KOHType CTa6nnu3aUHH TOKa Bo3-

0YJKAeHHSI aneKTPOMai'HH.Ta. DpH 9TOM MaKCHManbHbiJ:i CKa'IOK :TOKa cocras-

nsteT He 6onee 2%. KpoMe "T0I'01 ~ aanntine KOHTypa CTa6JinU38UUII no Han-
' . . 

pstJKeHino. noBbiiDaeT ycTOH'IllBOCTh BceJ:i cu'cTeMbi ., 
i. I.,·, 

aBTOM,B,TII'IeCKOI'O pery-

3neMeHThi ·perynstTopa cyMMapiwro ToKa 

K aneMeHTaM per.ynstTopa cyMMapnoro ToKa - TOKa B036yJK.neHIISI 
• j· 

aneKTpOMarHuTa OT~OC~TCSI • 6noK 113Mepeaust .TOKa < ( EJ.1T) c 113Mepu·-

TenhHhlM TpancljJopMaTopo~ nocl-ostHHoro TOKa. (TnT), 11 ~ycnniiT~nh nocTo-
;. I "'"' •' ' ·.' • ,' ,· 

SIHHOI'O TOKa · (YDT) ( CM, . puc. II 2), H3M'epiiTenhHbiH Tpaac-
; 

ljJopMaTop .nnst no~billleHJiSI! TO'IHOCTII u pacruupeHIISI .n11arra3qaa 113Me-

pennl1 OXBatJeH OTpHUaTenbHOii o6pa THOH CBSI3biO no • TOKY. BbiXOAa. ( CXeMa 
/1 I · .· : · . . · . · · i 

IO.r. ToncToBa_ )~ Tn.T aanuTaH oT Tpaa.cljJopMaTdp~ Tp
4 

·(220/80 B) H. 

IIMeeT aa, ·~hi,xone' BhmpstMHTenh B
5 

Cn242 ~4) c LC -ljJun~TpoM 113 Tpex 

3BenheB, · H~npstJKeHHe, CHIIMaeMoe c.· Bhixona TnT:;~ cpaBHH,BaeTcst c onop-
, ~ . ' . •·· . ,. .-... ' . 

HhJM nanpstJKeHneM .n.oT~ilulloMeTpa-naT'IHKa 2nn. Hci-oqnuK onopaoro aan-. ...... ''. .. . . ·.· . 

pS!JKeHnst coc~oHT· u3;. Tpa~cljJopM~ Topa' Tp4 (2~q1110_ ~) ,BhinpstMHTenst B 
4 

(n7f X4) H 2-KaCKa~JIOI'O napaMeTpH'leCKOI'O' Cta6Hllf{3~Topai n8J3 X2 - · 
. • • ' ' . ·' .• . • ~ • ' : \ •· .... ~' • 4 . • ' . i . 

nepBhiJ:i Ka~Kan, .. nst.S.E' ;..: .. ~'ropoJ:i •.. CHraan pacco:rna'coBaHHSI noci-ynaeT na 

BXOA YD-T; DpencTah'neJHlbiH Ha puc. 2 ycHnHTenh noCTOSIHHOI'O TOKa SIB-
. . • !' • ~' .:." ... ' ~· 

7 

. ·.· 
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JlSieTCSI yCOBeprn.eliCTBOBaH!fplM. ycnnl:l':enet.;t_ WHpOKO pacnp?_c:r;_paHeHHOH CTOH

KH cTa6nnnsaunn Tuna ET-4~· YcnnnTenh nMeer Ha n_xoJle TpansncTopHhiH 

Kmoti ·no cieMe n!mept:Horo · nKmotieHHSI. B. ycnnnTe.ri'e oTcyTcTayeT TpaJln-. . 

llllOliHblll 3BYKOBOH reuepaTop, a HecyrnaSI 'IBCTOTa (250 .ru); 9iiH;"POli~3HpO-
Balla C CeTh!O 3 x380a r}y;e~ rlOJlKnioqeHIISI ~OJlyllHTOpa II tl9MOJlY.~SITO~a ' 

YITT 'l~pes acnoMqPaTen~J!i,iu ycnniiTenh (Bf16;..6f13C, ·eM. pnc~ 2 )' K. yMHo;.. 

iKHTemo tiacTOThi (50 ru x 5). TaKoe -M:eporrpnnTire ·'fu)ahlwaeT 'ycToli~~aocih 
' . . . . . . . •. " . ·, : . ' . ,. '. -,: . . ! . ~\ t 

CHCT9Mbl sa C'leT HCKniO'IeHHSI B03MyWaiOWHX OHeHI'!ll 'npll p·acCHHXp.OHIISaUIIH 

'laCTOTbl uanpSiiKeHHSI nynhCaUIIH Ha B~IXOA~··yrrT 'c 'lBCTOTOfi a'anpSiiKeHHSI 
. ' . /2/ ' . . ( 

. nnTaHIIH BbmpSIMIITellSI aos6y)KJleHHSI TBB • YMHOiKHTenh qacTOTbi eM. 

pnc; 2) co6npaeTCSI Ha Jlpocce.rigx '< Ll • L 2 • L3') no . c-;.eMe 3:.¢a3nofi 3Be3-: 

Jl~I 1 'np~ 9TOM CIII'HBJlbl 1 ; CHIIMB9Mhle C OaJinBCTHbl'x pe3HCTOpOB (50 OM.) 1 

fie COJlep)KaT rapMOH11Ki KpaTHb!X TpeM, 3TII CIII'HBlJbl tPIIJlhTpyiOTCSI. LC -

<jJnn'hTpaMIJ ( L 2 c ~· ; , L 
4 

c 6 ) rr riocTy,naiOT qepe3 pesouaHCHhie Tpaui::::<jlop.:. 

MaTOpbi T 
1 

11 T 
2 

na BbiXOJl yMHOiKIITensr. 

'YKa~atiHhle Bhlllie 9JleMeHThl_HaCTpBHBBIOTCSI Ha pe30HBHCHyiO 'IBCTOTy 

250 ru. On~caiiHhili yMHmKiiTenh tiacroTbi. Hnnsi~TCSI saAaiOWIIM aneMeHTOM 
•' Jl • 

JlilH UeJlOH 'rpynrrbl CIICT~M CTBOHJ1H3BUHH ( B naoopa TOpHH B~ICOKIIX 9H~~I'IIll .-
JlJlSI 40 CIICTeM), 'C ''uenh!O. nOBbi~eHIIfl yc.TOH'IHBO~TU CIICT9Mbl. ·.II TOqHOCTII .. 

CTaOII{IIISaUriH B ycJlOBHSIX JlliHaMII'IeCKIIX B03MyuieHIIll no CeTII 'nnT~HHH 1 Ha 

BbiXOJle JlGMOilYilSI'I'opa. YITT BMeCTo oobi'IHhiX ·RC :-<PnnhTp'on,. yae.riii.:mna~-
·, 

wnx-'nocTommyiO npeMeHn yc;rpoiicTna, ncnonhsonaua cxeMa KoMneucaunu 
. /3/ 
nynhcaunfi , 

OnncaHHaSI CXeMa TOKOBOH CTa6nnH38UHH o6ecne'IHBB~T noCTOHHCTBO 

CyMMapHOI'O. TO~a reueptlTOpOB C TO'IHOCTh!O He xyiKe :·0,05% (2-HeJlellhHbie 

113MepeHHSI uanpSiiKeimSI c wyii:Ta llll1, ·c'M, p11c:. 1,' nonyaar'oMaTn'leCKH~ no-

Teli~IIOMeTpOM Tll~a: P2/1), 



-~ .' !.;_ 

·l 

CxeMa 'asToMaTH'Ieckoro BbipasHm3aHHSI Harpy3oK 

flnSI Bb!paBHHB8HHSI Harpy3?K .M~lli!IY napannenbHO pa60T8101UHMU .I'_eHe

paTOpaMH o6MOTKa B036Ylli!I9HHSI KalliAOI'O H3 HHX riOAK~JO'IeHa K yCTpOfiCTBY 

BbipaBHHBaHriSI' TOKa 1 +- 4 Y8 T (eM. pH c. 1). Kallinoe ycTpofiCTBO BbipaBHH

saHHSI TOKa COCTOHT ~~~ _TP~J:iCrpOpMaTopa riHT8HHSI Tp6 1i BblripS!~HTenSI ~8 
( fl2 42 X 6). 8 blXOAHOfi TOK Bblllp SIMH Tenefi ( TOK riO!IriHTKH 06MOTOK B036ylli-

!19HHSI reHepaTopos) perynHpyeTCSI Mar.HHTHhiMH ycHnHTenSIMii THna YM30, 
' . ~- ' 

BKnJO'IeHHhiMH c nepBH'IHofi CTopo.Hbi TpaHcrpopMaTopos Tp6. 

Y CHnHTenH Y M30 BblriOnHeHbl riO CXeMe. C ·· BHyTpeHHefi. o6paTHOfi CBSI3bJO 
" ' 

H . o6naaaJOT nonSipHOfi 'IYBCTBHTenhHOCTbJO K ynpaBnSIJOIUeMy TOKY ( BepHee, . 
" ' " 

pa3H~fi .'lyBCTBJ.!TenbHOCTbJO B 38BHCHI-10C'I_'H OT riOnSipHOCTH·•'rOKa ynpasne

HHS!) • l1M9HHO 9TO CBOfiCTBO ycHnHT9n5I C o6paTHOfi CBSI3hJO 6binO HCriOnb30;-. . . 

BaHO Hpli C03AaHHU H3MepHT9nhHOI'O opr_aHa CHCT9Mbl BblpaBliHB8HHSI TOKOB 

-~.: · M9lli!IY I'eHepaTopaMHo 

l13MepHT9nb.Hblfi OpraH COCTOHT H3 H3MepHTenh.HbiX TpaHCrpOpMaTOp,OB 
' ' ' , ' > • ' ' 

. nocToSIHHoro TOKa 1;. 4 TOT ( J = 5000 a), riHTaeMbiX oT 6noKos' TH-
. ' HOM. . 

na '8Yl1:....505 '1epe3 pa3nenHTenhHbie TpaHcrpopMaTopbi T 
8 

(220/220 s) H 

HMeJOIUIIX Bbi~OAHhie BbiripSIMHTenH 8
6 

(il242 x4), If o6MOTOK ynpasneHHSI 

yCIWHTenefi Y M30. C ITOMOIUhJO py6HnbHHKOB p g +- p 
12

. yKa3~HHbl9 06MOTKH 

C ~OAKnJO'I9HHbll\,\H K HHM BblllpS!MHTenSIMH 8
6 

C06HpaJOTCSI B ~XeMy MHOI'O

ny'leBofi, 3Be3Ahi. P a6o'laSI TO'IKa Kalli.lloro ycHnHTenSI Y M30 ycTaHaBnlfsaeTcH 

TOKOM CM91U9HHSI ( TpaHctflopMa TOp Tp7 1 , BblllpS!MHTenh 8
7

) H COOTB9TCT~yeT 

J B8 
min 

Jn 
8 

06MOTKII ynpa~neHI!SI y M3n riOAKnJO'Ie.H~I. K BhlllpS!MHTenSIM B.6 raKHM ,o6pa:. 

30M 1 'ITO B cnyqae HepaBeHCTBa BhlXO!{HbiX HaiTpSilli9Hiffi riOcneJlf!HX H3-:!a 
' •" 

HanH'IHSI ypaBHHTenbHbiX TOKOB M9lliJly re~epaTopaMH TOK ynpasneHI!S1
1 

ripo

T9K810UlHfi OT 
11 

CB09I'0
11 

Bb!ripSIMII TenS!, JlefiCTByeT ITpOl'HB BHyTpeH.Hefi 06paT

HOfi CBSI3H 1 a TOK OT "coce,/lHero" - cornaCHO C Hefi. Cne,/lOBaTenh.H0
1 

Bhlll-
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. i 

pstMHTemt s
8 

cymecTBeHHO OTKpbiBaiOTCst · TOnhKO TOKaMH oT coceJlHHX TnT. · 

HeTpyJlHO. npocneJlHTb, 'ITO cxeMa, ·co6paHH8SI no yKa38HHOMY npHHUHny' 

C:TpeMHTCSI Bblp8BHSITb H8r'py3KH I'e Hepa TOpOB~ 

. KpoMe onncatiHor'o aBTOMBTH'IeC~~I'O ycTpoti:CTBB otJMOTKa B036y)kne-

HHSI K8/KJlOI'O I'eHE)pa Top a · CH801K.eHa , ~yHTHpyiOIUHM.' peo~;.a TOM • 1 f- 4 llJP • 

C no~oulb!O .9THX peocTaT~B one'paTHBHbiti: nepCOHan: MOJK~T. Bpy'IHYIO Jlorion

HHTenbHO '"noJlp8BliSITb u' H~rpy3Krt'. I'eHepa TopoB. 

CnegHpnKa Hcnonh30BaHust arperaToB MHoroueneBoro 

,C!ICTeMhl llHT8HHSI, HCll01Ib3yeMble Jl1ISI Hy)KJl 9K,CnepHMeHT81IbHOH. ljJH3H

KH, H3-38 HX' Bb!COKOH CTOllMOCTll '18IUe ,BCei'O SIBJIS{IOTCSI CHCTeMaMH MHOI'O-
' ' 

ueneBOI'O H83H8'1eHHSI. 3To: OOCTOSITenbCTBO npHBPJlHT K, TOMY ,· 'ITO CHCTeMbi 

H3I'OT8B1IHB8IOT C UHJlHBllilY anbHhiMH TOKOllpOBPJl8MH Jl1ISI K8)KJl0I:'O I'eHepaTO-
. \ . . . 

pa. ,npH iieo6XPJlHMPCTH yKa3aH,Hbre TokonpoBOJlbi sanapannenHBaiOT B IIIKa-
/4/ 

ljlax nHTaHHst sKcnepuMeHTanhH.oro sana. KaK 6brno · noKasaHo ·B , TaKoe. 

nocTpoeHHe cunoBoti: cxeMhi o6nallaeT pSIJlPM npeHMymecTB: yMeHbiiiaiOTCSI 
• '• > ! ' '. . . . ~ :· • ' ' ' ~. • ,· . : . ' ~ 

nyCKOBble. ypaB~HTeJibHhie TOKH, llOSIBJISieTCSI B03MO)K~lOCTb, UCll01Ib30B8HIISl 
', .,.' 1 _.' i,. 

lliHHHhiX BeTBeti: - UHJlllK8TOpOB ypaBHHTenbHhiX 'TOKPB. I1cnonb30B8Hlle rene-
• • .'( :· ! • . ' . • ·, ' • '- ~-' : . . 

paTOpOB MHOI'OUeneBOI'O H83H8'1eHllSI Jl1ISI rrapannenbHOti: paOOThl o6na]lae·T 

cneuuljJHKoti, KoTopyro Heo6xoAnMo y'lu1'b!B8Th' B cnyqae aBTOMaTn'!ecKoro 

perynHpOB8llHSio ' 

06h!'IHO npu H81Ill'lllH MHOI'OUeneBOI'O lllllHOllpOBOJl8 ( lllllHOllpC>BOJl8 HeC-

KOJibKUX pa6oTaiOIUllX napanne'nbHO reHepaTopoB) Jl8T'IllK CyMMapHOI'O TOKa 

(HanpuMep, TpaHcljJopMaTop nocTostHHoro ToKa) oxBaThmaeT yKasaHHhre lliU

Ho~poBOJlhi · ( CM. pH c. 1). I1sMepSieMhie B sTOM · cny.qae · aMnep-BHTKH cooT-· 

BeTCTBY!OT TOK8M Harpy3KII K8/KJlOI'O I'eHepaTopa llJIIOC;;.MllHYC ypaBHHTenb

llbiH TOKe. 0JlH8KO Jl1ISI peanbHb!X CllCTeM 
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'"r' .. .· .... 

' J+ ; ' . .;, 'J 
ypaaH. ypaBH, 

+ 
.3}leCb, ~ . , .·. H 

ypaBH, , 
J-, - BCTpe'IHhie ypaBHHTeJibHbie TOKH. 'lepe3 . 

ypaBH, · · ' . .. ' • 
JlaT'IHK lCYMMapHOI'O T_oKa. Bp3HHKHOBeHHe pa3HOCTHO~o .ypaBHHTenbiioi'o , 

.TOKa MO)!{ElT 6b!Tb , 06bSICHeuo. uan~'IHeM TOKOB yTe'l_eK, ~a3~0CTHbiH ,ypaB-
? 

HHTenbHbiH TOK He noCTOHHeH BO BpeMeHH .H3:-3a .llHHaMH'leCKOI'O XapaK-
. . ' 

Tepa nepepacnpeneneHHH Hai'py3KH Me)KJlY I'eHepaTopaMH H sransreTcsr HCTO'l-

·HHKOM HenpepbiBHhl X B03MyiiieHHH CHCTeMbl aBTOMaTH'leCKOI'O pei'ynHpOBa

HHH~ HaJIH'IHe · TaKOI'O renepaTopa B03MyiiieHHH 1 B03JleHCTBYIOIIIei'o Ha }laT~ 
• ., ~' • ' • ' ~ ' ' ' I ' 

'IHK CyMMapHOI'O TOKa, }lenaeT CHCTeMy. "Opi'aHH'leCKH" HeyCTO~'IHBOH npH 
, .. . ........ ... , I 

6onbiiiHX ios¢¢HuHeHT~x· ycHnenH~ 
1

(CoTl-IH-ThiCH'IH, eriHHHU), B 9TOM cny'lae 

circTeMa He MO)!{eT 6biTb nepeaenena B .ycTciil;m8oe cocio.i!nHe o6biqHhiMH 
', . ) . :'' ". . . . i ·. ' • ' ·' 

MeTOJlaMH (yi::noKouienbHhie casr3u; ioppeKnipyiOmire 3BeHbsi), EnuncTaeu.:. 

'noii 'neli~TB~Hi~o'ii Mepoii sransreTcsi HCKniO:euu~ ·npoTeKaHHsr' ~paBliHTenbHhiX 
TOKOB 'lepe3 JlaT'lllK cy!VI:M~p!fOI'O TOKa. TaKoe' peme!Iue Hamno nrmM'~neHHe 

. . •. , .. ', . ' ,• /4/ ' '· ".. . . ' . ' . 
B CXeMaX~ paCCMOTpe'HHb"iX ~ 1 H B JlaHHOH CHCTeMe ( CM, pHC, 11 IIIilH-

HaSI ii'~peMbiqKa " X ..:..., Y " ). • 

·l 

· B 3aKJIIO'leHHe a aTop nonb3yeTcsr cnyqaeM Bbipa3HTb 6naronapnocTb . 

K.H. Bononunoii, B • .n. Ka3aKOBY H n.l1~ HKOBeHKO' 3a Y.'laCTHe B MOHTa>Ke 
. ·. 

H HaJiaJlKe ycTpOHCTB aBTOMaTHKH CHCTeMbl nuTaHHSl Mai'HHTa, 

,1· •r, 
n H T e p a T Y p a 

•,\,• 
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