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I. CPW3 ID!B~OPAt IlPINlfi!H,IIOCJI!Jl()B.A.TEJibHOCT:b 

PA3BHTlt9.. 

Cpr:m HBBeptopa (UK OBpOKB;a;LtBaBE e HHBepTOpa, npOp!m HH

aepTOpa) BBJISI8TCI O.POI H3 llpJ411JilHt JipHIOJtsmtHX K nepepHBy B 

pa.doTe CKCTeJm 3JIGK!p01DIT8.HJ4.H llai'HH%8. CUx:pot)a.aOipOHa. 

B I958 H 1959 ro~a.x p~ cpHBOB HHaep:ropa conpoao~ancs paa
pymeHHHMH TOKOBSJt,.HX 3JleM9HTO~ CT08B ijpeodpa30BaTeJlel H ~H

T811DHHM np9ctoeu CJICTe:am mtra.tuut, qfo sa.CTB.BHJIO yJteJntti ato:uy 
sonpocy cep»eauoe BBHYaHMe. 

MODO H8.3BaT!J CJ18JtYIWUI8 OCHOBBHE npH11HlUi1 KOTOpUe MoryT 

BH3tmaT:& CpJm HJIBipTopa I 

I. ~t!!§epme!!!i KO!!YA!B!!t npMqBHoR KOTOpofi B CBOm 

oqepeJt:& uoryt C:SH!L neperpyaxa oxaoR qasu HHH oxsoro ueutana, 

HapymeBHHe TeKIIepa.TypHoro pemnm patlOTH BeHTJVIS H ltP•I 

2 • llpodol I_!HTUS B 1lp1Dl011 BWlJl8.BJUtHHH HS-38. yxypeBHS 

Ba.Kyyu8.1BapYJlleHU pa.doTH CeTOlUIUX rteDel HJIH ,ltpyrBX npR&; 

3. Odpa.THHe saara.HKSI 

4. llponyCKH DO,ltDraHHS BeHTHJ.teS. 

B CHCTeKe 3J18ICTpOJIHTaJUL11 CHHxpoqa.SOTpOHa HaKCSOJiee Beposr

HHUH SBBSDTOS nepBBe JtB8 rpynnu npHqJB. OC:Spa.TBHG aazHraHRB OT

Jt8JILHHX B8HTHXeM I HBBepTOpHOK peEIME H nponyCXH noJtSHraHBB OT

JteR:&BHX BeHTKnel B BHJ~TOpHOM pexHME DpHBOJtBT R neperpy3KaH 

JtPyrHX BeHrUel, paCSOTai)B(HX COBKeCTHC C JtfXlleK'lHtam. liOC.Ie)(YIHI'BI 

CpHB HHBep:ropa :U.OZ&T DeT!J BJIH He DE·TL M8CT8. B 38.BHCDOCTB OT 

COBOKynBOCTH JtPyrllX npHliHH (TeKnep&TjpBW1: pniOl1 BEUUtqH.Ba 06-

~ero TORa CHCTeUH H T.~.). 
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llpaxtaqecxH uadxa~anucL cxyqaa odpaxuux sazHraHHI m 

nponyCXOB DOJtDraBHSI B DB8p!OpHOI4 pemu.te, Be COllpOBOQaB

Deca cpliiBOM BHBeptopa. 

ECJ:H npRBBOI opHBa HHBeptopa SBJUI8TCS Heaa.Bep118HHe.si 

XO&y!aitBSt TO &BapKIHL\1 BpO:QGCC pa3BBllae!CS CJie,ttyJ)Jil.D Odpa-

30U, Paccuo~pBU aaapHIHHI tpexwasaYI npeodpaaosaxen~Hsl 

JIOCT (pHc.I) 1 r)leJ z,a, It BHBO.ltH IJa,3 OJ{B.OM 3B83JlLt reuepa-

TOpaf I 1 2 t 3 t 4 t 5, 6 - HrBKTpOHH; Lo H Ro - HH-

JtYKTHBJl007!t H CODpOTBBJI8HH8 OCJIO'lfUJ JlarHHTa CHHxp04830tpOHa • 

.n;pyrae npeodpa.aoaateJILHHe MOCTU, pado'.ran.-e napaJIJieJILHO c 

a.aapllbNK Ba. ObOTKy MarHB'l8.t YCJIOBHO Ha pHC. I Be BOlt8.Sa.HJl. 

Ha pHC. 2a HSOcJpaseHH CDY0014JtH <Pa,SHHX ll&llpD9BHI 

reaepaTopa u J.Utcl>pan I.. • 6 odoaua.11eua np101epuo .ttHalla30HH 

ropeBHSI 'lex Ull KHUX J8H:tKJieH DpB peoue BHBepTHpOBaBWI. 

Ha puc. 2E CllJlouol mmHel nc.maauo BsnpSDUieHHoe Kaupa-

zeue lUIBeptopa B 11p8}1liOJIOli8!UU1 d.. • 24°, ( al8°. 

llpe~nOBOZHKt 'ITO ropaT BeHTH!H 2 H 3 , 14 H8.'lHHa8TCSI 

KOKYyTa.IUUI TOJta. C BeBTUS 3 Ha JeKTifJIL 5. WH BCJJeJtCTBI48 

18.KKX-JIHdO npB11HH (BanplUlep, YB6JJR8HHe 0 IUIH yMeB~11eHHe cf....) 

KOID!yTa.QltS TOJ.ta 3-5 Be 38Jt0HllHTCS ,)tO JIOJieHTS. DpeMeBll t , 
fO BCB .. sa 8THM H61lHBa8TCH OdpaTwaB ROHMy!aQHS TOita 5-0 
no.zt JleDcts.lell Boapacta.mll.\el'o .useliloro sa.npazeaas xeqy tPasmm 
s m z reuepaTopa. Kpxaue HSMeHtHlB noteunza~a aHO!OB 3 m 5 
Ha. pHC. 2a B BHDJUDU:8BHOrO Halip.UeHJUJ npil HaJDlttHK ItO&yT8J.lHOH

BOrO nponecca 3-5-3 ua pxc. 26 aaaeoeus tot~RaW~. Kpxaas 

Bl:lllpSUieBHoro uanpuesxs npH rope.ntH Beatuel 2 14 3 no.cne 
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He3aBepDIHsntettcs ROJOIYTaJtHH 3-5 ua puc. 26 nom38Ha nymn:Hp

Hol JIHHKelt • llOCJte OTltpll.tWJ BeHTHJUl 4 H KO:UUY%6JtHH rom C DeB

TWist 2 Ha BGBTUL 4 H8.IlJUIZ8HHe H8. H.HBeprope OBpe,J;GJISe'XCSI 

Cy.KUO! ~eBBS BanpREeHHB B ~Byx DOC~e~OBaTeiLHO rop~X BeH

THnSX 3 H 4, qro B K&Cmrade puc. 2d DpMdJIH3HW8JILHO paBBO HyXID. 

Ha puc. 3a COBU~eHH KpHBHe B~npSMJieHHOro HanpszeHHSI 

B HBBeptOpHOJI pezlUie :UOCTOB ·c HOp:U3Ji:&HOfi ROJOIYTrutllet-1 H U:OCTa, 

~asmero cpHB HHBepropa. PasaocrL arux ~Byx aanpazeaHn (puc.36) 

BH3HBaST KOUUytaQKD TOKa CO BCeX •s~OpOBHX• KOCTOB Ha UOBpe

~HBmH~CS. lna cpaaueaHS ua puc. 36 nocrpoeaa nyHETMpo:u EpHBai 

3~C, KOIDlj'TapyDitetl B HOpll8JliBO:U: HH:3epTOpHOJ& peDl.le TOK C B6H

THJIS Ha BeHTHR&. flCHO, 'ITO KOUMyTWtHS TOKa C MOCTa Ha UOCT 

npm cp~me - 370 npoitecc, nporex8lllltnft 6wcxpee, 'lell aopua.JILHaJI 

KOJWYT8lU1S TOK8 C B6HTMJIS Ha BeHTHJ[:& • 

Jta,.Ju.,aettmee paSBKtHe npon;ecca <,pKBa JmBepTopa y,Jto6uo 

npOCJie,JtHT:& llO KpHBIDf TOKOB B6HTWiett (pMC • 4a) H KpHBJal KOJOly

THp~X 3~C (puc. 46). 

Jlo JIOJleHTa aaqa.Jia ROIOIYT8Ul1H ~1-5 BCe J4,1t6T HOpKali:&BO: 

KOKMyTHp~e 3,ltC cnpaBHBmTCH C KOI~T8UHeS HOp»aBLHHX pa6o-

11HX TOROB. EcJU! IIO TO.t::i HJ.U1 ~1HOI Upl:tU1He KOlOI:yT8.UHS TOEa C 

8eHTHJISi 3 Ba BeHfHJI:& 5 HC 38.BepDUUICJ.CL, !0 BBHTHJ!D 5 TfT ze 

racHe7, a Ha rop~He B6HTHHH 2 H 3 ROKUYTHpyetCS TOR 00 BCeX 

•axopOBHX• MOCfOBt pa60T~HX nap~JieJI&HO. CxopOCT:b KOKUYTanHH 

onpelenaetca BexuqHHol KOJ4:MYTHpYD~eR a~c (pHc. 36), a uaxcu- . 
YaniHOe 3HaqeHHe TOKa paBHO TOKY KarHHTa B KOUeHT,npe~eCTBOBal 

mHD CpHBy. ilO,Jt3HraaMHI B CBOD oqepe~L BaHTHJIL 4 npHHHMaeT TOK 

C BeHTHJIS 2. 
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llpe~nonoZHK, qxo, xoxs cpHB wesepxopa npousome~, nocne

~o»axeX&Hocr~ H yrnw 363HraHHa :eearKXeB coxpauunmc:& raxKM ze, 

EaR B HOpMan&BOU HHBepTOpHOU pezx1e. llepBHn llOCBe B03HHKHOBe

IDUl cpUBa B pacmm.rpMBaeKOu c;zyqa a .ltODen dy,~ter no,ltZett&ca 

(pBc. 4a) seurmJI& I. 0)tHa.KO, :eeur:ur~ I xozet npHHSIT~ TOR 

SJ411b C BeHTUSl 5, B COOTBCTCTBHH 1} ltp14BH!m tPa3HHX Banpaze-

. Hldt puc. 2a. Ii03TOJIYt XOTS nenH UO,ltZHra.HHS B8HTHJIS I B 

no~ozeHBum uoueur cpadoxaax·m ,ltyr<~ •xaro.~t-no.ItXBaTHB~HH 

aao.~t" B :eeuxune I B03HHKHex, ~yra c RaTOAa ua rna:eu~ aHO.lt 

pa3BI.fT:LCH He CMOZeT • llpO,ltOJIZaJD'I' ropeT:b B8HT14JIM 3 H 4 • 

Cnycxa IOO 3JI.rpa.It. a.HaJiorH"€lHoe coduxHe npoBsoa»;er c 

BeHTHJIOM 2, XOTOpW! no Tel! :ate npMttMHaK1 qro l4 BCHTHJil> I, 

aaropex&ca ue caozer. 

He dy.lteM OCOdO paCCMaTpHBaTl> MOMeHtH, COOTBeTCTB~Be 

UOJOIW'aH&m Belf.l'KJieB 3 H 4 t T .x. CHH yze ropar (a B8HTHJIB 

I H 21 C KOTOpHX OHM COOTBeTCTBeHEO MOrKM dW npHHHTl> TOR 

Be ropar), H fiO;ltlDlraHHe ttenett ynpe.BJieHHSI BeHtiUUIKH 3 H 4 

HHqero BOBOrO B peEHK CpHB8 HHBeptopa He BROCMT. 

llpH fiO,ltEMraHHH B8HTHJIS 6 B ltOHtype, BKxmq~e¥ ~3Y 

"3" H ~sy "x" reueparopa M BeHTMnB 4 H 6, .~telcr:eyex a.~tc (pHc. 

40) CTpe.MS~CS CKOMUYTKPOBaTL TOK C BeHTHJIS 4 Ba BeHTHJI~ 

6. 0JtBa.RO, COJU1 KO&y'THpYJ)IJUit1 3.1tCt OUHea.HHOt! &pHBOyrOJI&HL111 

rpeyroJI~BHROU sa pHc. 4d, 6uno )tocraxoqao .ltJIH KouuyxaQHH pa-
.. 

doqero TO&a BCBTKIB1 TO XOMUyTHpOBlTL !OK CpHBa HHBepropa 

OHa He B COCTOBHHH. 3ra KOMKJT6UHH 36XOHQHTCH B03Bp~eHHeu 

:ecero roxa B sesrHJII> 4 1 dy)ter csa~a c npoxexauueu no 
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BeHTBD 6 11 no tf>a,aaJf •s• H 11K" reaopaxopa mmynbca I<:oay:ra

uuonnoro toKa, nputteu .ItJIMteJI:&HOCT:& ~·xoro mtnynca rrpmaepso pa:sn< 

y~BOCHHOuy yrny peryJIHpOBaHHS B CHJIY CHMUeTpBH KOMJlYTMp~eD 

a~C 4-6-4 OTHOCHTCJibHO HYJIS. 

AHa.aorHttao, qepes ISO an.rpa.n;. npouaot1.:teT nomaKa Kowyxa

UMlt 3-5-3. B KpHBOi TOlta. BeHTHJI.fl 3 U)SBHTC.H IIpOBaJI1 TOttHO o:r

BC118J)l1Utft BCOJieCKy TOKa ttepe3 B6HfHJil, 5. 

ilpO,ltOBZaPT ropetb BeBTHJIH 3 H 4: 

HHBeptop He CUOCOdeH Ca.MOBOCCTaHOBM7bC.fle 

113 CBaaHHoro Ta.Ia!e RCHO, 'ITO CT}J;CJibHd npeodpa30BaTCJib

Huti MOCT, padoT~Hfi B8 flaCCMBHyn Harpy3Ky (KH.ItYKTHBHOCTb) 

cnocoCSea K caMOBOCCTaHOBJiemuo uu:sep:ropa, x .I<. 3.Itec:o net cdpoca 

TOEa CO "SJtOpOBWC" :UOCTO:S Ha fl0BpOJQCHHHt1. Ita.pTHHa CaJ40BOCCTaHO 

neuma HHBepxopa Ha OT.IteJILHO pado:r~eu npeoCSpasoBatene ,ItaHa 

Ha pHOe 5a H 56, KOTOpLte He tpedyDT ltOriOJIHHTCJibHOTO 008CHCHKS. 

EcJIH npmttHHOI CpHBa MHBepTOpa .HBJISeTO.fl r~Odofi BeHTHJI.fl B 

npSiuou uanpaBJieauu, xo xapa:s:xep pa3Bfi1THB npoueoca opi:ma ocxae:r

c.n npoepuo xeu se. llocxOJI:&KY upodot! seBti11Ut doJiee seponreu 

B uoueux KaKCDyKa. upaoro uanpaeRKa, tto~aJ.tHa TOM ua upo

dH:smxMcs BeHTHHb npoHaOH!eT oqeub d~Ctpo (TaK RaE KOUMyTHpy.D

~aa 3~0 dO~»me) H KOKUy78nHS fORa CO •a~opOBHX" KOCTOB Ha 

•noBpeJQteHHYH" ,xoze npoS;tex ycxopea:~o. Kpoue roro, ee.u: cpllB 

paaBHsa.excs ms nesasepuumuon KOIBcy'tar.uut, Bec:oua. uepostHo pa.B

HollepHoe .-e.neue rom :ueqy napauen bHO padot81Nitmm BeHTHJun.m 

(KaZJ.td liS BeH!HJieR npDJtHUHaJJbHOI cxeuu: pHC • I BHIIOJIBeH B 

peaniHOD cxexe .IBYJUI na.panxenuo rwtnemnam lO'BBfPOHaJm rua 
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.VIBY-I00/15). llpM npoCSoe o,ItHoro ~tiJ.3 ne:ITHJiei1 .sec:o TOR JmrH1'1Ta ycx

peMJistercn B Hero, qro npHBO.ltHT R BJtBl>e oonee Ts::aceJII.Af neperpyaxa.M 

B6Hl'HJUI, tteM IlpM CpHBet pa3BMB8J)J!(CIICH H3 He38.BepmeHHOI KO&yta.-

rr. yu QT qptmA MHBEPTO~l (ORlQ. 

1\a.K JIOK8.3all0 aume, npH napa.llJICJihHOI paOOTe HrHHTpOHHWC 

npeo6pa30BateBel, HHBeprop nocne cpm~ ue cnoco6eu x ca.osoccra

HOBJieuu. JlBa. nocne.n;osa.TeJU.diO ropaDtm:c aeBTHJUI Kocra, .Jtasmero 

CpHB HRBepTopa., lJIYBTHpYJlT OdMOTKY IIBJ'HHTa OHHxpo<PaaotpOHa, H 

TOK B 3aMKHyTOM ROBType 0 0dMOTRa MarUHTa - JtBa IIOCJIC)t0B8.TeJILHO 

ropH11UfX BeHTHJISl" oy.n;er :ue_ttJieHHO Cila)tHTb ,llO HYJISI. Ma.RCHMaJILBOe 

3H6.lleHHe TORa B 3TOX ROHType He MOa:e~~ 6LITh 60Jihllte :am.RCHMyKa 

TORa B nHKne, t.e. I2 Ka. CxopOCTL CI~a TOEa onpe~eJIHeTCH rJiaB• 

HlBl 06pa30M na.palleTp8UH OOllOTRH 118rBil'r8. It1,CJl6,ItOBaTeJILHOt UO:atet.r 

ChaTL OJCapaRTepH30BaHa HOCTOSIHHOH BpelleHL1 nopst,Itlta 25 CeltyH)t. 

JlJIM1'eJIItH08 npOTe:Ka.HHe CTOJlb 60Jil•DliiX TOROB t~epe3 HrHl1Tp0Hli 

:UOZeT IIpl!IBCCTH It notepe HX pa.60TOCII0<:06HOCTH OKOH'tla.teJIWIOU WIJ4 

BpeKeauom. Moryx t:hr.r~> nospelQeHH Te.x:a:e Ha.HCSoJiee cJiaCSue B tepa

qeoKou 01'HOlaeJU1H 3B8Hitst UellH TOita OpHBa HHBeptopa. 

3tWm yCJIOBH&H BH3HBaeTCSl Heot.b:O,JtHMOCT:& ocyuteCTBJJ:eBWi aa.
lilHTLl npeodpa.SOBa.TeJUI 01' cpt:ma HHBepxc pa B CHCTeUe 3JfeKTpOrrHta

HHS CHHxp0~30TpOBa. 

IlepJa.SI H3 npHMeHeHHHX B CHCTeNe 3JICKTpOnHT8JUUl JW.J'HHT6. CHH

xp0~30TpOB8. aa.:era OT CpHBa HHBeptofa CSaxa OCHOBaaa aa npHHUHD81 

npe.ttJiozeHHou OKli: nepeao.tt npeo<SpaaoBS.TeJUI npH cpoe KBBepropa 

Ha O!HH - ,ttBa. nepHO.tta. B BynpHHHT8JILBLI pezmu. 
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llpl4 nepeBO.Jte npeoC:Spaaooo.renet!:, pa.C:SoT8.1)11(14X uapaJIJieJlhHo, 

113 pexmm CpUBa MHBepTOpa B BUilpSJUll!CJI:&HIDJ pelnUl pa3BHBaJ)TCSJ 

O).tHOBpeueHHO .IU38 npottecca: ROJIMYTa.I(WI TOKa BHYTPH KOCTa1 ;taB

mero CpUB t 14 K0101yT8.UHSJ TOKa C 3TC,rO IIOCTa Ha OCTaJI:&HHe, CC:Spa1. 

CHBDn:le aarpy3Ky IIptl B03HMltHOB6HIUi c·ptma IDiBCpTOpa. 

BHytpH •oc:ra, JtaBDiero CpHB1 RCJOlyT8Jli!Ji TOEa C B6HTUS 

Ba BeHtHJI:& QeT B noc&e,1tOBaT6JIDHOC714 H B qaaax, COOTBCTCTB~X . . 

BNDpSIKHTeJihHO!Iy peEHMy. ilOCKOnhKY BHa~ane KOKMyTHpyeTCS TOK 

CphlB8., pa.BBWi CYDe TOltOB Bcex napaueJI:DHO pa6oTa.l)lqHX npeo6paao

BaTeneil (ltO 12 Ka), TO KOJ&KyT~SJ 35.TSifJ4BaCTCSI. lip~ 3TOM BCC:&Ma 

BepOSTHO B03HHKHOBeEHe OdpaTHOrO 3aiHraHMH B JimdOU B€HT14JIC 

3TOrO JIOCTa, a OC00eHHO B BCHTMJISX. nponyCRaBmMX TOR CpHBa. 

EcJIH oC:SpaTHOe aazMraHHe llp01430~eT, TO BHUpfl!lnCHHOe HanpHSeHHe 

14 BWlpBJUieHHH11 roE IIOCTa, .n;aBmero c;>lm, fl8JtE!.I)T ,ItO HyJISJ. 

I\OJ04YT8J.tHJl TOKll. C MOCTa, ,1ta.BIII6PO Cptm,Ha OCTa.JII>HHC llpOHC

XO,ltHT 110,1( J,tenCTBI-IeH pamiOCTH BHIIpHWlCHHbtX aanpnxeHHit 3THX MOCTOB 

llOCKOJILKY BHIIp.fDIJleHHOe HanpsntceHMe UOCTa, JJ:a.Blllero CpUB B KOTOpO:U 

KOJmy'.I!HpyoTCJl <SOJibfl!He TOKM, auaqH:r.eJthHO lleHhme HanpazeBIUI UOOTOB 

npH~x uarpySKy, TO KOUMyTanMa rrpoxo~HT duc:rpo, npHMepao, 

aa rroJinepno.n:a. 

llOCJie B~aBH~BaHKH Harpy30K UOCTOB npeodpa30BaTeJIH BHOBD 

nepeBOlnT B RHBepTOpH~ peEHU, TOR C 00MOTEH MarHHTa UOCTenea

HO CHHllaSTCH 1 H U:wt.ll saKaiNUBaCTCSl. 

Bo3Uoxea , o~Ha.Ko, nOB To paul! cp~B HHBeptopa. CxeJm., npe.tt

.noxeHHM OKE,padoraJia B sro:u cJiyqae raK: non:ropa~ nepeBO.lt 

B BHUp~eRDHul peZKM ABH CHHTHH TO~a C BCHTHJieD, ~BmHX CpHDf 

yc:rasosneaue pezHMa •naysu• aa Bcex apeoOpaso&areBax u SRBDqe -

HHe saKH&aTena, myHTHpyulero OduOTKy MarHHTa CHHxp0~30TpOHa 

conporuBReHHell 0,4 oua. 
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llpm noBtopuoa cpuae HBBeptopa nepexo~ us HHBeptopuoro 

pemum D peSHil cp~ma, 8. Sa.Teu B BHlipSWHTe.n»Hldt pexD IlpOHCXO

,ltHT tax ze, It8lt H npH nepBOll Cptme ( CCJIH HC dl:UIO OTltJmqeHWJ 

BAE•os). 
fiepexo~ B peZHM !naysu• lOCTW'aCTCR rrpeKp~eBHeM IIO,ltaqR 

ynpaB1IJJDDU!X DfliYJil)COB Ba ItirHH'lpOHJ:l, 1\oUKyTaJtHSI TORa C BOHTUSI 
. . 

Ha B8HT1UIJ, npettpa.utaeTCSI, OCTe.JnCS I'OpeTL Te BCli7WlH Ka.QOrO 

uocTa, ROTopue uponycxa.zr.u TOR nepe.r: nepexo;~~ou B peZWi "naysu•, 

H8.IIJU!Mep, BeKTHJIH l-4 KRSJtOrO :UOCTI:. (pHC • 6 ). 

llpH 3TOK K OdiiOTKe MarHI4ta npmt~:C:J~aeTCS CHHYCOI«Jta.JIJ,H()a Hanpa

zenae U z.a. 0J(ROBpexeHHO no;~~aeTCJ1 Cru:"K8JI. 1 Y'JP8.BJUID1!1HI BKJID

qeHMeM 3aMHR6'leiB. 

MoueHT 3auu£aHHSI XOHTaKOB 3aU~Kate.na 3aBHCKT1 B qacTHOCTH, 

OT ~06CTBORHOrO BpeMeHH padOTH 3aK~KaTe~a, ROTOpoe KMCCT .HSB8C%

Hd pasdpoc. II03TOJ4Y UOUeHT 3aJ.m.KaHWl KOIITai~TOB 38Jl:mtaTeJIS 

MOSeT ij O~HHX c~yqanx COBU~aTL C nono~xenhHO~ fiOJIYBOBHOU Han

pRZeHHH sa oOKotxe MafHgta, a B XPY~Rx - c orpHnaTeBLHol. iloBo

ZHTCHDHon nonyBo.nuoA nanpaxenua ~eob ~~uxaeTCH raxoe aanpaxe
HMe, npH ttotopou no~apnocT» mnH oraxana, Kex up11 BWJpsunn:eJI:&HOil 

pe~:m&el np¥. OTJUtiW.teJI»HoM uonynoJIHe. Hanpnzeune ua UlHHax oee:r 

ftCJUipHOCT!I O,ltHH8.'f:OByrJ C HHBCPTOpliUU peX>3040U. 

ECJIH KOK8BT 88XflltaHM KOH"ra.R:l'O.!J 38.11HKaTeJUI CO.BIIaJtaeT C 

o:rpunaren:&HOH nORYBOXHOI nanpsxeumn U mt TO no~ ~eiCTBHeM z.g 
3tOrO JJHReiHoro H6.I.!J>.fiZ8HWl npOHCXO,It;!T KOJDiyT6J:tWl 1'01C6 C CHCT811H 

nHTaHHJ! sa nen» "8aJD:Iltaten - oonpo~cl1BJ.IeHHe o, 4 oua•. ITpouecc 
ltOlOiy'.ratlHH npOJtOJ.tJ:a8TCst BOero HeCKO.t:blCO 3JJ:.rpe.JtyCOB1BOCJle 'lero 

BeBtUH raCHY'f, H 3HeprHa, HaltOllJieHHM B Jl8l'JU17.'B011 fiOJie,pa.CCell-
ga.t.wteJv 
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B GOnpotMBJieaHax KOHTypa "o611Q'l:Ra J.taruwxa - conpotuBJieuue 

0,4 oua" ll HanpazeHHe Ha unmax cna;t<:.eT ua 3KCHOHeHTe c nocrosu

noli BpeMOHM OKOJIO 5 CCK BT HaJII60JibiHero 3Haqeuna 4,8 KB. (,ltJISJ 

TOKa HarHHTa !2 Ka). 

Ecm-1 UOYeHT 38.U.l:UW.HMSI KOHTaKTC B 3rtMHKaTeJIH COB118JtaeT C 

JlOJIOJ:HTeJILHOn ilOJiyBOJIHOil HanpmreHH.F. u .,, •:> t TO llO,It .-etiCTBH8ll 
JJ.~ • .,;,. 

3TOro HanpPJteHMJt B COP.pOTMB1TeHI4Jil 0,4·oya npoTeKaeT flOJIYBOJIHa 

TORa UOJIO!:HTeJI&HOro Hanpa.:e.lleHJUI, )t( CT!1re.Dtlero BeJU1'1HHL1 25 Ka. 

flpm ~TOU B CHCTeMe llltfT€J.HtUT rrpOTeKaE T CyMJ.Ia TOKOB 25+!2a37 Ita •• 

qepes xa.z)xu£1 J~IrHHTpOH :peM:&Hot1 cxei!J:J npeoOpa.soBaTena fiB npH 

3TOU l~OTeKaeT TOK 6oJiee 2 Ra. 

3toT nponece rrpoJtODe.eTCB. ae ,ttOJI'bDie nonynepuo,na. 3ateM uanps-

zeaee u ~.s. UeHBeT SHaK, 10K CKCTeMLt fWTaHHS ~aeT 
.tto RYJIR, seHTHJIH I-4 ra.euyr. Ilocl!e noracnHHst seur:wne£1 I-4 
B ROHType, B KOTOpOK TOJILKO- 'ITO npOTeRan 60nLmO~ TOK (pHC. 6), 
a IDiellBOS 11 OOIIO!Ra JU!l'HMT8. - BeHTHJib 4 - $8.311 3 M lt reHepa

TOpa - BeHTHJIL I" ~eiCTByeT HanpHX€HHe, paBHOe CJMKe n~eHKS 

aanpsze&Ha sa conpotHanea»m 0,4 oua H nMaemnon a~c reHeparopa 

U,_"' = Uo + U~,-~ 
IlpM TOKe JW.rHHTa paBHOU 12 Ka, HanpaJ:eHHe Ha O~MOTRe 

14ai'HHTa. COCiaBJISH:T 

uo= 12 X 0,4 = 4,b KB. 

Cne,B;OBaTeJI:blfO, Kpi4Bail HaHpSilleHHSi upe,JtCTaBJ1Re1: C060t{ C14HY-

COM.ItY RHHetiHOrO HanpsnceHHil V I'eHepal'Opa., llO,JtHHTYD Jlt.3. 

H~ OCbD a~CUHCC Ha 4,8 KB (pHC. 7). TaKO~ xapaKtep HanpaaeH148 
c:.a 

BOCCTa.HaBJIHBai)Jlter8 Ha BeHTHJISIX 1-4 J CO\IeTaJHlM C npe,JtmeCTBYJ)II{ID4 
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npo:rexaeuxeu no atBM seHtHBau oqcm:& don:&moro toxa co~au:r 

yC~OBHS ~BS npopuaa BSHTHBe~ 1-4. liOCKOBAEy 3~0 reHepa:ropa 
cnaxae:r duc:rpo (noc:rosHHas speuet~ uenm potopa reuepa:ropa 

MeH:&me CeKYHJtLt) 1 a TOR 118l'HHTa CI:a;~taeT SHB'IHTeB:&HO ue~BeH

Hee, :ro cnyc:ra xopotKoe speua, eca~am:rca ycnoBaa ~ns yc:ro!
'IHBoro . ropeqens seutwxen 1-4 (pHc. 7a), u aueprun uar

uu:ruoro nona CHHxpo~o:rpo~a pacce~sae:rcs B conpo:rHBneHHax 

xou:rypa •oouo:rxa MarBHTa -~au z H s reuepa:ropa". Taxoft 

pe.EHU cpaBBBTeBhBO 'laCTO H66481RnCB DpaKTH'IeCRH,npH 3TOM 

BeHTHRHt ~RHTeJIDHO nponyCRaBmHe TOX, Ha HeKOTOpOe BpeMB 

(15-30 ln1HYT) :repanH pado:rocnoco6Hoc:r~t. 

OIIllT 3KCIDIYATAJ.U:1E CXEMhi Ol\E MlTbl OT CPLlliA 

JllliBE.PTOPA. 

3a 2800 qaCOB padOThl CHCTeMbl 3JieKTpOUMTaH111.9 B UMKJI.III'leC

ltOM pezoe c Ha.MdoJI:&mmM tolto:u IO .~)00 Bl4nep (I .1957-1Y-I959) 

HUSJI MSCTO 171 CpHB HHBepTOpa. 

B IIO CJiytlaBX CpHB HHBep:ropa He COIIpOBOUaJICSl oOpaTHl:DIH 

sazu.tra.BHSJm. 3aulu:ra ot opw;a HHBep:ropa ycnenmo onpaBJI.RJiac:& 

C HHKBMJla.LU'le~ HOBOpKaJI:&HOrO pe%HJ!U.. B 'laCTH CJiyqaeB B03HHltaH 

fiOBTOpHJ:Jn CpHB, OJtHaRO 00JI:&l118.fl 11a1!T:b CpbiBOB npoTeiCa.Jia KaR 

O,ltHOKpaTHNm CpNB KHBep:ropa. 

B 61 cJiyqae cpLIB musep:ropa conpoBOJ:JtaJICa odpa:rHW!H aazHra•· 

HMSU.U4 H pa60TOR aBTOMa'lH'l8CKHX 6uc:tp0,11;egCTBYJDIUlX BNKJIJ)qareneti 

BAB"oB. llpm atoM ncer~a o:rueqaxcs noBtopsun cpYB HHBep:ropa. 
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B 6I cnyqae cpuB HHBeptopa conpono~anca odpatHHMH sazu

raHHnum M padOTOI 8.BTO¥aTMtleCKMX 6UCTpO~eiCTB~HX BHKAD'Iate

JieH BAB"OB. IlpM 3TOM :scer;ta OT:Uet~a1ICS! llOBTOpHH~ CpHB HHBepto

pa. 06patHHe 3a%Hr8HHS BOSHHKaHM oOuqao B HeCKOJILKMX BeHTHJIHX 

O.ltHOBpeMeHHOI B 06~eR CJIOZHOCTH 3a 61 paccuatpHsaeMH! CJiyq~ 

OTKJID'IaJioc:& 204 BA:S"a. OtKJint~enue BAB"on not~TH Bcer,Ita conpo

BOJUaJIOCh rpouo YJtapoM, 11actu 6 aM nonpeueu.Ha .l(yroracH

teJI»HHX Ka.Mep, poron H rJiaBHHX xou·ra.KtoB BAE"oB. CJie.»:onaxen:&ao, 

~HTa OT CpHBa HHBep:ropa He CIIpaB.IJ:SUia.CI. C 3~8'Clel JIOK8J(H3a

n~m nonpelrJteHHa » C:h:m:rpelmen JIMKBH;trutHH sesopMaJI:ouoro pezu:ua. 

B tpex CJiytlaRX CpHB HHBeptopa, B03HKQHtt, HanpH:U:ep, IIO 

BeHtHJIHJ.I 3-4 JIOCta I, llpH padote 3U.Il{HTbl OT CpHBa MIHBepTOpa 

pa3BKJICH B O)tBOBpeueHHOe OdpaTHOe !Ja.JICHraiUte B8HTHJie~ 3-4. 

IlpH 3%011 06pa30Ba.JIOCL KOpOTKOe 38lfl:Uta.BHe Ha rJJaBHWC numax. 

noctoaaaoro toxa, H B nocJie)tonateJihHO ropaarue BeHtHJIH 3-4 

yctpeMHJICH cywapHJ:d! TOI< ROPO:r.~oro :Ja.uwa.uun :scex napaJIJleJI:&Ho 

padOT~MIX npeoOpaSOBaTeJiel (nOpSI).tl:a 50-'"/0 Ka f) .llpOT8KaHHe 

CTOJII. dOJILMHX TOKOB no TOKOBe).t~KM t~aCTHJ.I CTORKH npeo6pa30Ba

TeJIH BH3HBaJIO cep:&esuoe paspymeaHa aHOJtHHX J.teJIHTenen, om~moB-

Ki1 H onopamc usoJuttopo:s, nocne qero sa ctottxe B03HHKana .It;rra, 

ycyry0JJHB111Wl xape.ItTep pa3pymeH£d1. ilO:J:HO CI<C13(!,T:&, qTo B 3THX 

CJIJ"IMX pa.CSOTa 38JllHTH OT CpHBa HHBHpTOpa CllOCOCSCTBOBWia pa3-

BHTKI) CpHBa. HHBepTOpa B CSoJiee TSI:IteJlhtR BH).t llOBpeJtJteHKSl - KOpOT

KOe 3aMHKRHHe Ha mHHaX llOCTOHHHOro TOKa B IHnpSMHTeJI:&HOK pezHKe. 



- 12 -
B H D 0 ),t U: 

l • Cxeua ORB 38DUlTLt Ot CpLtBa. HHE eptopa B 65~ CJiyqa.eB ycnem

HO JIHKBQHpyet HeHOpMaJILHmt peso. 

2. Ilpuepuo B 35~ cJiyqaeB sanlHTa ox cpuBa. MHBeptopa ue 

CnpaBJIS8TCS C saxaqeft JIOKaJIM3aUHM DOEp~eHHB, B03HHRaDT rpyn

llOBLte o6paTHUe SaEMraHHS C THK8JIHUH ~CJIOBHSMH rameHHS ~yru B 

BAB"ax. 
3. B OtAen:&HUX cnyqasx pa6ota 3e~HTLt ot cpuaa HHBeptopa 

npHBOAMT K B03HXKHOBeHKD 6oJiee :rszencro a.Bapumuoro peXKMa -

- ROpOTKOrO saMHKaHHS Ha mHBax UOCTO~HHOro TOEa B BHUpSMHteJIL

HOK peSHJ4e. 

4. Bo3HKKHOBCHHe peZHMOB pa3pSlB 06Y:OTKH MarHKta CHHXp0~30 

TpOHa Ha 06KOTltH O)tHOrO HJIH HeCKOJI:DK;:X reaepaTOpOB llOCJie 38.11Wta

BHSJ 3ai4Hlt8.T81IS· CBS36BO C Ha.JlM'lltleK B t.emt 3aMLUtateJISI COllpOTHMe

HHS 0,4 oua. 

5 • Cxeua 0Kl5 ~HTH OT CpUBa JtUUeptopa HyzJlaJia.C:& B KOpeH

HOI peKOHCTPYKUHM. 

W. BOB.A.H CXW 3AUlW.CU OT CPimA IDIBEPTOPA. 

B 3JieKtpoteXHH'leCKOM Ot~eJie Ra6cpaTOpHH BHCORHX 3HeprH~ 

npe~JIOZeHa. H OCyJlCCTBJieHa HOBa.Sl CXeUC. 38J!(Htbt OT cpmm HBBep

TOpa: UpH B03BHKHOBeB£Uf CpHBS. HHBepTC•pa BKD'laetCSI KOpOTK0-

38J&HK8.teJI:D, BiyHTHpYJ)IllHB 06MOTKy MarH~lTa Ha.KOpOTKO. llOl Jtelct

B148:M ImJteHHS HanpazeHHSJ B J:tBYX UOCJJe);OBateJII>HO ropStllHX BeBTHJISX 
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TOK CpHBa ltOJ.OIYTHpY6TCS C 3THX B6ll'r1Ulel Ha KOpOTK03alll:iiK6TeJ!l) • 

l<ICnOJI:&30BaHHe ltOpOTK03aJtbiKaTeJIS no :iBOJUICT OTX8.38.T:&CS OT nepe

BO.zta npeo6p8.30BaT61IS B BUDp.fiKHTeJIL:t:W! pelt& JtJIJI CB.fiTHSI TORa C 

B6HTH1Iel, )taBmHX CpHBt a TaKXe OT :lpeltpeJileHHS DOJW.'IH ynpaBJ!SD

UlHX HrHHTpOH8.14H onyJI:&COB nepe.D: BK.lll'ISHHeM 38l4b1Kfl.T61I.flt · T .K. 

3TO :BI\JIJ)'leBHe npOH3BOJtHTC$l B mt:Be)TOpHOJ4 pezoe. 

Mouo JIM HCRJm'IHT:& conpoxusJieaH-e 0,4 ou:a ua nenH 38l&HKa

:rena? lieu 060CHOBHBaJ18.CL He06X0,1lmlOCTL 3TOrO COnpOTHBJ!eBHS? 

3auUKaTeJli SIBJI.fleTCS OCHOBHNU :~~HTHYM annapaTOJ4 B CHJIOBOR 

UeDH CXCUU 3JI6KTpODHTaHH.fl 06VOTKH JlarHHTa CHHXp0~30TpOHa.Ero 

HaauatteHHe - paaoC:SllHTL npH asa.pHH ,:HcteKy nHTaHMSJ H o6MOTKY 

J48.rHHTa1 npeKpaTHTL DOTOK 3HeprHH l4e~y HHKH H TCJI CaMSM 06Jier

'IHT:& JIHKB~anKD asapHH. Pa6ota a~ntatens ueoC:Sxo.u:HMR xax npm 

aBapHSIX B OdUOTKe UarHMTa (BHTKOBO·~ 38Jil:iiK8.HHe1 3aJ4blltaBHe Ha 

aeuJIJ), nepeuanpszeuue H ;tp.), Ta.K ;~ npM asapusx B cHcteue 

3JieKTpOnHTaHMSI (CpHB HHBeptopa, 3WLUKaHHe Ha ae.unn, BUll~eHHe 

reHepatOpOB H3 CMHxpOHH3Ma H .ztp.) 

llepBOHaqaniHO npoeKTOK dHHO ID,leJtYCUOTpeHO yCTaHOBHTi B 

nenH aauLUtateJis conpotHBJieHHe se11:wtHHO~ 0,8 oua. B nponecce 

HaBalKH 3T8. BCJ!H'IHHa 6U1Ia CBHlteHa ;to 0,4 oua. 

Heodxo.Jt&OCT:& conpotHBJieHHa B nenH 3allJ:maTeJISI oC:SocaoBuBa

nacL ctpexxeHHeu: 

I. Y:u.eH:DUUl!L UOCTO.fiHHy!) BpeUCli14 ROH%ypa •ot'b&OTKa-36llHKa

T6JI:&-COnpO'f14BneHHe• H Tell CaMWM yCJtOpHT:& 38.'fJXS.HH6 TOKa B 

06MOTKCJ 
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2. He ,JtODJCXl1T:O CHCTeuaTmqeCJ:oro odpa30B8JIJ4Si KOpOTKOrO 

38.U:WCalUUI Ha DHax UOCTOSIHHOro TOJ:a IlpM BltJIJ)lleBMH 38l4hiKaTe

JISI B BHrrpSUHTeJILHOU peZKUe padOTH rJiaBHOrO npeodpa30BaTeJia. 

AHaJIH3 B03UOZHHX flOBp~eHH~ OdMOTKH MarHHTa H OflHT 

3ECllJIY6T8.UT4H CHCT e:UH llHTa.HHSI IlOK6~1HBaDT t liTO UeJieCOOdpa3HO 

HCKJII)\IHT:O COIIpOTHBJieHHe 0, 4 Olla ~ 3 UellH 3aJIHKaTeJISI, H 

DpH JIHKB~BnHH pa3HOrO po.tta.aBapH~ ~ 3aYBK&TL OdMOTKY HaKOpOT-

KO. 

llpH BHTKOBHX 3aMHKaHHSIXt 3aMUKaHH~X Ha seunm, nepeuanpazeHHSIX 

Ha OCb40TKe Kal'HHTa myHTHpOBaiUte OtliOTKil KOpOTR038J4UKaTeJieM 

YCKOpaeT npeKp~eHHe DpOTeKaHHSI TOKa qepe3 UeCTO llOBpe~eHHS. 

llpaB,Jta, DpH aaMHKaHHH OdKOTKH UBrHHTa HaKOpOTKO TOK B He~ 

6y~eT C~eCTBOBaTL BIWTepo .ltOJILme, qeu np» mYHTHpOBaHHH COnpO

THBJI8HHeU 0,4 O»a. 3TOT ~T MOXeT YTSIX8JIHTb JIHm:& aBapHD, 

CBH3aHHyD e odpuBou, neperopaameu cauo~ od:uoTKH. OAHaKO ua 

3TOT B~ llOBpe~eHHSI He pearHpyeT BH O.ltHa H3 3~HT, 3anpoeK

THpOBaHHHX H OC~eCTBJieHHHX Ha cerO.ltHS, TaR qxo, llO-BH,JtMUOyY, 

TaKOe DOBpe~eHHe DOJiaraJIH HeBepOSITHHU. 

HanHque B uenu sauuxatena conpoTHBJieHHSI 0,4 oua yTaze

JISieT npOTeKaHHe aBapm~ B CBCTeMe ll~TaHHSI. 

llpm OlHOcPa3HOU CpbtBe IDIBeptop.:J. padOTa 38liHKaTeJISI C 

CODpOTHBHeHHeu He UOEeT CHSITL TOKa C llOBpe~eHHHX BeHTHJie~. 

BhlHyQeHHOe BBe,l(eBHe CIIeitHaJI:&HOR 3.:ll~HThlt nepeBO)t.flDteti npeo6pa-

30B8.TEUI:& npH CpllBe HHBepTOpa B BLlfl}DHTaJI:&Hmf peEHM YTSIZ8JIS8T 

B pale CJiyqaeB UOCJie,l(CTBHS aBapHH. 

ilpH 38liHKaHHH 06JIOTlti1 HaKOpOTKO HeOdXO.ltm.tOCT:& B nepeBO,lle B 

BbtllpmmTeJI:&Hltl! peZHM OTTI8.,l(aeT, 11 pa.dOTa KOpOTK038.MHKaTeJISI 6y,JteT 

JUIKBH,l(MpOBaTL CpHB HHBepTopa. 
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Bo3110SHOCTL 3eJILJKaHHSI OCSMOTKM ua.I'HHTa HaROpOTKO C TOtUU1 

speuHa uarpeBa oduotKH uposepeua pHC'Ietou. 
/ 

llpH npaBMBLB09 padote CXeKH 3l~Hl'H KOpOTKOsaM~ateBL 

CMOlJ:8l' dHTL BKJID'IaH JimJD, np14 HHBep~~OpHO:U pezoe paCSOTH rBaBHO

ro npeoCSpa30B8.T81t.H. 3tlW HCEJII)tl6.eTC:S B03MOXBOCT:D "CHCT8J48.TH

ti8CKOro" Odpa.30BaH14JI peaHMa ROpOTKOro 38.UHKaHHSI UlHB llOCTOJIH

HOrO TOKa B BLlfiPBUHl'OJILBOU pezHMe. MOXHO cede npeXC76.BHT:D JIHBL 

cnyqaBuoe, aaapuluoe DRKDt~eHHe aau1maten.a B sunpauHten:&uou 

peJ:mte. 0)tH8XO xa.ze Ta.KOI CJiytlail H~~ rp03HT paapymeBHSKH CHCTe

UH nHT6.HHSI. 3TO llOJOZ8HHe DO~TBep~taaTQ.\1 OllHTOU TeX asapHI, 

KOTOpue pa3BHBa!HC:D B KOpOteoe 3al4lm6.HHe Ha mHHaX llOCTOSIHHOrO 

TOKa& paspymeHKD nO~BepranHCL JIHI:D Te TOKOBe~~He '16.Cl'H CTOCK 

npeodpa30BB.TeJ1el, no KOTOpLW npOTeJtaJI cymmpHW! TOK K.S. BCeX 

napa.JIJIOJI:DHO pa60TaDDtHX npeoCSpa30Ba.'eeJieR, T. e. TORt npeBWllai)JJtHI 

50 ••• 70 Ka. 

HeodXO,ltDOt CJie~OB6.TCJILH0 1 npmUIT:D uepu, llTOdH Call ROpOTK0-

38MHKaTeJIL H rxaBHHI mHHODpOBOJt CSuaH CSu YCTOI'IHBH K JtHHaMHtlec

K~ BOS~enctBHBM cyuuapuoro toKa x.s. npeo6pasosatenel. 

Y~apHHI TOK R.3. Ha UlHHaX DOCTOBHHlrO TOKa npH lmpanJieJI:DHOI 

paCSote DBTH arperaTOB 14 HOKHH8.JI:DHOII Hallpllllt8RMH onpeJteJieH 

B 120 Ka. 

PaCt18TU DOK8.36JIH1 qTo KOpOl'K03aMHR~TeJIL, HeOCSXOJtHUHI JtJISI 

padOTH B BOBOI CXeJ&e 3a&lHTH OT CpHBa I4HBeptopa1 KOZel' CSHTll 

Bunonuea Ha dase uacnnaoro BHKHOqarena MrT-10. KouctpyKTHBHHe 

otJHqun xopotEOsaKHRatena ot uacnaaoro BHKJIDllatena Mrr-Io 
SaKBD~aDTCH B CBeJt~eUt 
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I. l1CUOJl!t3yDTC.II He BCe TpH,a )t:3e Kpat!HHe tPa3H BHKJ!I)

qa:reJI.II, BKmD'Iaeuue napannen~tao; CSes uacna. 

2 • l13MeBeHa KHHCJ&aTHKa BW<JII)ll8.~~eJUI: npyllCHHH He pa3pHB81)T, 

a 38llmtaDT KOHTa.KTH. lipHBC.ItCHHe KOpOTK038.MHK8.TCJI.S B pa6oqee 

COCTOSHHe (KOHTaKTH pa30MKHYTH) npOli3BO)tHTCS 0 llOVO~.DD COJieHOH

,!ta BKJII)'ICHH.II IIpHBO)ta M8.CJUIHOro BHKJill'laTeJIH. 

3. Ha BaJIY Kopo:r&osallHKatena yetaao:anea .ttHCK c CSJiottKOHTaK-
~ 

Ta.MH, 38llHKa.DIIlmltSI B CeJIO)I H8.li8Jle XO)ta Ha BKJII)lleHHe rJiaBHHX 

KOHTaKTOB KOpOTK038l4UK8.TCJISI. 3TH ltOllTa.ItTH ,tta.B)T CHrH8JI Ha nepe

BO.lt npeot1pa30BaTCJISl B HHBepTOpHfltt p0%HII H He06XO,ltDH JIHlll.D B 

CJiyqae CaMOnpOH3BOJILHOrO cpat1aTHBaHlU1 KOpOTK03a.MHK8.TOJUI. 

Us CXCMH "ycTpOt!CTBa aJ.tliJlHTYJtHOrO peryJIHpOBaHHS" . -YAP, 
ynpaBJISJD~~tero lli4RJIM'IecKon pat1o:ron npooCSpasoBa:renen H ocynteCTBJISJit' 

~~tero onpeJ(eJieHitle ~ $yHKI.tHH, HCJ:Jll)t~eu yse11, nepe:ao,»;MBmHil 

npeo6pa.SOBaTCJIH npH CpHBe HHBep:ropa B BHI~HMMTe1ILHHn peXMM. 

Ysen ,pearmp~HM sa cpu:a MBBep:ropa (Hct~esaoBeazs HanpK.Eeams 

Ha :Ual'"BHTC npH HaJIHlllrHf TOKa B Hell) BH,JtaeT onyJI.DC Ha. BKJII)liCHHe 

KOpOTK038llllK8.TeJI.S H Ha nepeBO.lt npeotipa.30B8.TCJIH B HHBepTOpHHD 

pezo. llpH CpHBe HHBep:ropa 3TOT noc;reJUUdt CHI'H8JI .SBJISICTCS pC3ejlB .. 

Illllt T .K. B MOKCHT CpHBa HBBep:ropHLtt! pelEID.I yxe cyJQeCTBYOT • l{pOMe 

3TOrO nepeBOJt B HHBepTOpHI:rtl pe3:IDA II]Hi MCliC3HOBCHHH HanpazeHHSI 

sa rna:auwc nmaa.x uoxe:r nosBOJIHTL ot1JlertUIT.D npo:rexaJUUI x.s. 

Ha m&ax llOCTO.flHHOrO TOK8.t eCJIH Te.IWBOe B03HJ41CHeT • 
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IY. OllH~~ H 3KCIIJIYAT!U!OHHAJI llPOBEPKA HOBOtl 

CXDW U'.fH OT CPtmA mE BEPTOPA. 

28 JteKadpa !959 ro~a nocne aaBepmea»a uouraza H sanaxxm 

6NnO fiPOBe~eHO KOMnn6KCHOe OnpOdO~He HOBOH 3~HTH B HOMHBanb

HOM llHKJIHt~ecxou pezm~e U c.r = 'i ,2 KB, I c1 lmJCC. ·I2 Ka. 

CpHB ~mBepxopa BH3HBanM HCKYCCTBeHBC yxeHhm~HHeU JrH8 onepe-
llCeHHS B HHBeptOpHOK peltQe. Bee 3Jie!leHXLI 3811MTU pa60T8JIH npaBH.JlD• 

B0 1 B COOTBeTCTBHH C npHHUHHmanLHOU CXeMoH, M ycnemHQ nHKB~H

pOBaJIH cpHB MHBeptopa. Bw.to cuaro pllJt OCllHJIJIOI'p8Jll4, xapaxre

pHSYJllltWC padoty CX811Llt H Sa.JI{HTa nplU::SJTa B IlOCTOSHHyJO 3KCll.1Iyata-

JlHJ). 

0CitH11JtOrp8.101H BWIBHJIM pSl,Tt liHTeJeCHWC OCOdeHHOCTel! npoTe

KaHHSJ npoueoca cpwua HHBepropa. 

Toxopacypeaeneume HEM cpwse KEBepro~. 

Ha cxeue pHC • 8 ZHpHOM JIMHHeM :U..306pazeHa TMIIH'lH8Ji cxeua. 

TOKOpacnpeJteJieHHSI npH CpHBe MHBepTOJ'a, BH3B8HHOII HapymeHHeJI 

HOpUaJibHOU paOOTH BeHTHJUI 3 npeoCSpa:::oBa.Te1Ul ill (npopUB :aeHTHJISl 

3, aeaa:aepmeaaaa KOJOiyt8.llMS BeHtHna 3 M r.n.). no nenm, npoxo
Jt.HilleU 11epes :aeatmJIH 3 H 4 npeoCSpasoiatena III, Teqer TOE :acex 

npeoCSpasosaTeneH ( sa cxeue Be noxa::auLI), pe.CSot~Hx napanJieJih
ao Ha ocs•ue mmau nocroaBHoro ~oxa, FpoKe npeodpasoaaTena ll2. 

llpeoCSpaaoBaTen~» ll2 CBHsaH c npeoOpa~IOBareneJ& ll2 Ha ctopoae 

nepeHeHHOrO TOKa CHHxpOHH3ynDlHHH IlliU.alm. IlOCJie yCTaHOBJieHHS 

pemum cpu:sa HHBep-ropa no uenH, npo:>:o,ll;autett 11epes seHT14JI:& 4 

npeoCSpa30BaTeJIH II2 npO,li;OJilmCT npoTel:at:& TOR. liOCROJI:&Ky B 
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xoatype, JKnmq~eu seatunu 4 npeocpaso&atene~ lli u ll2, ae 

le~ctByet xaxux-nucso a l c, oO~~ lOR pacnpexensetcs no XBYM 

napMJiaJIJ.HHII B6TB.SK DpOIIOp:r(HOHaJI:DHC llpOBO)(HII.OCTSDf B6TBem. 

TaKOe TOKOpacnpel6!8HH6 Ha6~6XOC1· npH CHHTHH OIIHTHHX OC~HJI

JIOrpa.& 14 npqno.narMoc~» pa.aee npx a.BaJIMse xapa.Ktepa paspyme
uun D Ha&otopux aaapamuux peZHMax. 

I 

BpeMeHHtte xa.par.tepHCT~H B03EH~HOB6HHSJ peuua 

Cp!P@ K ero JIHltlU!JttpJHH ~OCI~.» I) 

JlnHT6JlLHOCTJ. ItOJWYTBllHH TOEa Ha :UOCt, Jt8.BDIM11 CpHB HHJep

TOpa, 45 3JI. rpaJt. (OKOJIO 2,5 UCe:&). 

CoCSctaeuaoe ape:us paCSOTLt cxellu * xopoTK038llHKaTena 

He 60JIJ.IIe 7 nepBO.ltOB (OROJIO ·0,14 COK). 

Cxopoct~» ROJQIYT&tHJ4 tom c uon:ra, ,Itapero cpua, Ha. 

KOpOTit038UHK8.TeJI:b xapa.xTepmsyeTCSi liOCTOSIHHOB Bp6116HM T.01 04cex. 

Co6CTB6HH06 BpeWl pat10TH CX6MU H KOHTaKTOpa OtRJII)'I6HH.S: 

IIHKOB OROJIO 0,!8 CeK. 

Cot1ctseuuoe BpeWJ pa.t1otu BAB"os nps:uoro TOKa, mtei)UlHX, 

xax HsaecTHo• cnettHaJI:&aoe sa.xe).tJtea;de, ae ueHJ.me o,I7..:..:..o,rscu 
CpHJ MHBeptopa ae conpoooQaeTca OtbNHO pa.Gorom npooro 

BAB"a. 
lhmlJI:DCl:t nepeueooro To:&a:. 

llpH'IJIHa. B03KUBOBeHI!S DDYJl:bC•lB nepeueHHOrO TO:tta B 

KOCTYt lt8.BmeM CpHB, paCCMOTpeua BUtte (cTp. 5). 3TH HUDYJI:&CH 

npeKpamaDTCS Ka& TORiKO OTKJ!Dq8DTC~ ynpaB4B~e UKKH. 
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H~Ht~~e HUnYJILCOB nepeMeuuoro toxa nopoa~aet ycnosus 

)£JIB B03HmtHOBeHHH 06patHHX 38JPtr.a.Hl1i! B BeHTHJISX1 nLitaiOfltMXCS 

npHHSJT:& TOR Cpu:ea: eCJD1 CpbtB npOH3UJBeJI, Hanpoep 1 no BeHTH1!0 

3-41 TO BepOSITHH OdpaTHHe sazHraHWl B BeBTHJISX 5 H 6. 

BeposttBOCT:& odpatumr aazHra.HHiil tell 6o1l:&me, qey doJI:&me yron 

onepexeHHS 36ZHraHHS B HHBeptopHOM pCEKUe. 

Y. HTOrB 3KCJpiYATAY!:W: J!OBO!~ CX:WI:l 3!fll¥1TU OT CPflBA 

llHBm.>TOPA 3A IIOJIYI'O.It!U!:._ 

3a. SBBapb-ceHTSidpb I960 r • CHC TeKa 3Jiel(Tp0llHTalUUI upopa-

60ta.Ha B z:tHXJtlNeCitOU peZIQ{e 2264 llf.Ca. 3a 3TO BpeWl UeJlO 

:uecro 89 cpHBoB HHBeptopa ae conpoE,oQasnutxcs pa6orom BAB"os 

H 77 cphtBOB uaaeptopa, conpoBO)I)ta&l&;~lxcs pa.6otoii1 BAB"os. B 

o6Dteii1 CJIOZHOCTH npH 3to:u cpa.6ora.no I42 BAB"o • 

3TH UH~U B COllOCT6BJI6HHH C llpHBe)teHHon BHme CTaTHCTHRO~ 

padOTU CTapo:tt CXEDIH 3alltHTH OT CpLtBa HHBep'lOpa llORa3LtDallTt 

liTO nporexasme npouecca cpHBa HHBep4ropa H ero JIHEBHl~Hs re

nep~.t SBallHTeJI:&HO Ot1JiertreHLU B cpe)£HeJ4 Ha OJtHH Cpl:m tenep:& 

npMXO.ltHTCS paOOTa I,S BAE"os npotHB 3,4 npu cra.poU cxeue. 
ilOnHOCTbD HCEHDlleHa B03140ZHOCTb pa3BHTHS CpHBa HHBepTOpa 

B R.3. H8. mHHaX UOCTOSHHOrO TORa B BHllpHUHTCJILHOK peXHUe. 

30 Ma.pta 1960 r. Deno uecro rpynnosoe OTRJII)lleHHe JtBeBa.Jt

naxu B!li"OB B KOHtte BlillJUUWTeJILHOrO peuua, npH 3TOil B03Hmt&

JIH yCJIOBHS )tJIH pa3BHTHSJ K.3. Ha mHH.~ llOCTOSHHOro TOKa. Padota 

HOBom cxe.us a~HTH c KopoTxoaauHKa.Teneu odnerqMBa npoxexanue 

aBapau ,u paapymaaue o6opyJtOBaHBH ne 6wno~ 
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Te.ItHK o6pa30K ont-ttHa.a npoaepKa ~ pesyJil»TaTbl CSonee, 'IBM 

flOJlyrOJtOBOH 3KCIJJiya.Ta.tl;lU1 HOBOil CXeJlH 3allUITii! OT cpu:aa HHBep

TOpa no~HOCT~ nO~TBepzxaDT ee BHCOKKe 3KCIJJiyaTRUMOBHUe Ka'leCT-

Ba. 
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