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l{.nS'I I CTYJleHI1 YHK[
1

) xapaKTePHOff ocooeHHOCTbiO S'IBJIS'IeTCS'I 

ISHCTPOe (3a 1,5-2 OISOPOTa, oa11H OISOPOT COCTaBJIS'IeT To=70 MKC) 

pa3BI1THe nonepe'iHOff pe311CTHBHOH HeyCTOH'ii1BOCTH. 3TO 

onpeaeJIS'IeT Heol5xoai1MOCTb noaasneHI15'1 Ha'iaJibHHX oeTaTPOHHHX 
. u [2) 

KOJiel5aHI1H ny'iKa 3a MHHI1MaJibHOe speMS'I. n3BeCTHa CI1CTeMa 

noaaBJieHI15'1 3a HeCKOJibKO OISOPOTOB, HO ISHCTPee, 'ieM 3a speMS'I 

nepexoaa KO~epeHTHHX 15eTaTPOHHHX KOJiel5aHI1H B HeKO~epeHTHHe. 8 

nC83 Ol1S'IH npeano»:eHa 11 pa3pal5oTaHa CI1CTeMa, ,ooecne'ii1BaiOmaS'I 

oaHOOISOPOTHHH pe»:HM noaasJieHI15'1. 

npJ1 11H»:eKU1111 npoTOHOB 113 Y-70 B03MO»:HO B03HI1KHOBeHI1e 

KO~epeHTHHX KOJiel5aHI1H CO CJIY<iaHHHMH aMnJI11TYaOff . 11 ¢a30H, 

npi1BO,IVIIIUiX K MaKCI1MaJibHHM OTKJIOHeHH.RM OT CTaU110HaPHO~ OPI511Tbl 

ao ,A =3, 3 MM. llonycTHMHe OTKJIOHeHI15'1 He aoJI»:HH npeBbllllaTb 
MaKC. · -

A =0,15 MM, 'iTO B OCHOBHOM o5yCJIOBJieHO napaMeTPaMH CI1CTeMH 
aon _ · , 

noaasJieHI15'1 KO~epeHTHOH nonepe<iHOH HeycTOH'ii1BOCTH [
3

) 

l{.nS'I noaaBJI~HI15'1 KOJiel5aHI1H C aMnJII1TYaOH 3 1 3 MM np11 3Hep~l111 

11H»:eKU1111 70 r38 11 CTaHaaPTHOM YCJIOBI111 nepece'ieHI15'1 llY<iKOM_ 

CTaU110HaPHOH OPI511Tbl B UeHTPe yaaPHO~O Ma~HI1Ta, HeOI5XOai1MO · B- · 

nocneaHeM ol5ecne'ii1Tb 3¢¢eKTHBHoe Ma~HI1THoe none 8·1=0,01 

Tn·M. ·np11 nPI1MeHeHI111 pa3pal5oTaHHHX s ~83 yaaPHHX Ma~HI1TOB[4] 
( aJII1Ha 1 

1 
5 M, o:tePPI1TOBOe S'IPMO, 11HaYKTHBHOCTb 2-3. MKrH) TakOMY 

llOJIIO COOTBeTCTByeT MaKCI1MaJibHaS'I aMnJII1ryaa 11MnYJibCa TOKa 

Io=200 A. AMnn11ryaa 11 llOJIS'IPHOCTb 11MnYJibCa onpeaen~IOTCS'I 

no~<::a3aHI1S'IMH asyx aaT'i11KOB llOJIO»:eHI15'1, ~HKCHPYIO!UHX : Ha'iaJibHHe 

OTKJIOHeHI15'1 11 ¢a3y KOJie5aHI1H llY<ii<::a. nonHaS'I CI1CTeMa noaasJieHI15'1 

npeaycMaTPI1BaeT 8 yaaPHHX Ma~HI1TOB 11 4 YHI1llOJI~PHHX. 
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~eHepaTOpa, · ol5ecne'ii1BaiOIItHX He3aB11CI1MOCTb -reMr1a · noaasneHI15'1 oT .... 

Ha'iaJibHOH ¢a3H kOJie5aHI1H. 

·HcxoaS'I 113 speMeHHOH CTPYKTYPH llY'iKa ( CM. PI1C.1) 11 

COOTHOWeHI15'1 Me;«ay MaKCI1MaJibHOH OmHISKOA 11H»:eKU1111 11 MaKCI1MaJibHO 

aonycTHMHM oTKJIOHeHI1eM llY'ii<::a nocne noaasneHI15'1 

(A =0
1 
03 • A ) , MO»:HO C¢0PMYJII1POBaTb TPei50BaHI15'1 . k -- 11MnYJibCY 

aon MaKe - - --
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TOKa ( B npeanono)!(eHI111 paBHOMePHOr'O pacnpeae.iteHI1~ Ha"fanbHOr'O 

r rllffh ~::5 · · · 

~' 001111111100 0011110 Q 

1. . . 70 -l t~· M:s 
!'HC .1. BpeMeHHa~ CTPYJ<:TYP~,_.'nY"fKa I C'JYileHI1 YHK. 

on::noHeHH~ no anwrenbHOCTH crycnca). 3TH TPel5oeaHI1~ e 

OCHOBHOM OTPa)!(eHH Ha PI1C.2. TO"fHOCTb 11 Ml1HI1ManbHHH war" 

ycTaHOBKI1 aMnn11TYaH. 11MnynbCa - 3% OT lo. 

~~ ... ---

I .....- I I 'i 

0.6 4.85 Mkc ( 5MkC 

PHC •. 2 • Tpel5yeMa~ ¢0PMa , 11Mnynbca TOKa an~ yaaPHOr'O 

Mar'HI1Ta. 

Cyl!leCTBeHHHM OISCTO~Tenbt:TBOM ~Bn~eTC~ HeooxOai1MOCTb nepeaa"fl1 

HMnynbCa TOKa OT r'eHepaTOpa K Mar'HI1TY no ani1HHOMY (300 M) 

<l:>Haepy, C BOnHOBHM COnPO:"'fBneH11eM 17 OM 11 epeMeHeM 3aaep)!(KI1 

1,5 MKC. 

Ha Ol5pal5on::y Cl1rHanOB aaT"fi1KOB nonO)!(eHI1~, ~HPac5on:: y 

COOTBeTCTBYJOI!lHX Cl1r'Hanoe ynpaeneHI1~ HeOI5XOa11MO OKOno 1,5 MKC 

( BKniO"fa~ epe~, npoxo)!(tleHI1~ BCex 11MnynbCOB no ni1H11~M CB~311) • 
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TaKI1M OI5Pa30M, an~ ¢0PMI1POBaHI1~ 11Mny.itbca TOKa yaapHoro 

MarHI1Ta C aMnni1TYaOH, ni1HeHHO 3aBI1C~I!leH OT ypOBH~ Cl1r'Hana 

COOTBeTCTBY!OIIlero ,I:taT'!H.Ka 1 OCTaeTCH 'He 6onee 55 MKC C yqeTOM, 

ani1TenbHOCTI1 CaMOr'O 11Mnynbca. 

HMnynbC TOKa TPel5yeMOH aMnni1TYaH 11 ani1TenbHOCTH yaoc5Hee 

ecero ¢0PM11POBaTb C nOMOI!lblO 11CKYCCTBeHHOH ani1HHOH ni1HI111. Ecn11 

orpaHI1"fl1TbC~ He·cnHWKOM BHCOKI1M Hanp~)!(eHI1eM (MeHee 20 KB), TO 

OJCa)!(eTC~, "fTO cyMMapHa~ ~MKOCTb 3TOH nl1HI111 aon)!(Ha COCTaBn~Tb 

100-300 H<ll. 3ap~aKa TaKOH ~MKOCTH B TeYeHI1e 50 MKC C 

oc5ecneYeHI1eM nponopul1oHanbHOCTH Hanp~)!(eHH~ .aMnni1TYae c11rHana 

aaT"fi1Y.a nanO)!(eHl1~ nY"fKa C on::noHeHHeM OT ni1HeHHOCTH· He 6onee 

3% npeacTaBn~eT COc50H CnO)!(HYJO TeXHI1YeCKYJO, 3aaa"fy. no3TOMY 

oHJio npeano)!(eHo npeasaPI1TenbHO 3ap~)!(CHHYJO ao nocTO~HHoro 

HanP$l>KeHI1~ Uo ni1HI1!0 

BPeM~ ( 50 MKC. 

pa3p~)!(aTb ao He06XOaliMOr'O ypOBH~ 3a. 

06wa~ ex eM~ reHepaTOpa npeacTaeneHa Ha PI1C.3. B 

Ha"fanbHOM cocTri~HI111 ~MKOCTb ni1HI111 3ap~)!(eHa ao Hanp~)!(eHH~ Uo, 

COOTBeTCTBYIOI!lero MaKCI1ManbHOMY TPec5yeMOMY TOKY B Harpy3Ke. 
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PHc.3.06wa~ cxeMa reHepaTOpa • 

., · S¢o¢eKTHBHOe 3HaYeHI1e pa3P~aHHx conpoTHsneHI1H R1-RN BH6Pa!'fO 

" 
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TaK ;· ··~TO npH cp8o8TCIB8HHH KOMMyraTOP8 T1 H8nPs:t::t<eHHe cn8;a8eT 

;ao ypoaHs:t 0 1 03 Uo 38 !30 MI<:C · ( JIHHHS't P83Ps:t::t<aeTCs:t KaK 

cocpe;aoTO~eHH8s:t ~MI<:OCTb). KoMMyraTOp: T2 c P8o8'T'biB8eT ~epe3 

apeMs:t i,To nocJie MOMeHTa H3MepeHHS't. 38KOH npeOI5P830B8HHS't AH:3M 

BO apeMs:t BJID~eHHS't T1 B~6HP8eTCs:t 'TCIKHM OoP830M, ~TOI5~ K 

MOMeHTY CP8o8TCIB8HHS't T2 

To . H8 JIHHHH o~no · H8nPs:t::t<eHHe, h ·r . 
MoMeHT HsMepeH~~ 

n KOMMynnop T 1 

~T nr. 2 
pa3p~A 

~ 

11MnyAbC TOK8 n 
PHc.4".si>eMeliH8s:t llH8rP8MMa 

p8iso'rbl CliCTe~. 

..J 

c66TBeTCTBYIOI!lee 

He~oXO/lliMOMY 

;aeMn~HPOB8HHS't AH
3

M. 

oonbme \.,
3

M, TeM 

TOKy, 

llJIS'I 

'YeM 

no3::t<e 

BK JID~8eTC S't T1 . 3niDP~. 

HJIJIDC TPHPYIOI!llie nPHHUHn 

pa6oT~ cxeMH, noKasaH~ Ha 

.pvtc. 4. 

0cHOBH8s:t OCOoeHHOC'rb npHHUHnH8JlbHOH cxe~ ¢>0PMHPYIOI!leH 

~HHHH onpe;aeJis:teTCs:t HeOI5XO/lHMOC'rbiD e~ ~8CTH~H0["'0 P83Ps:tll8 K8K 

'cocpe;aoTO~eHHOH ~MI<:OCTH. OOmas:t .mYHTHPOBK8 3BeHbeB JIHHHH 

P83Ps:tllHbiMH pe3HCTOP8MH ( TBQ-20 1 KOM c COP.THPOBKOH no 

eCTeCTBeHHOMY P83oPOCy) nPHBO/lHT K nos:tBJieHHD H8KJIOH8 nJI8TO 

HMnYJibC8, KOTOPlllH ,BlllXO/lH'r 38 ;aonycTH~e npe;aenlll. llns:t 

KOMneHC8UHH 3T0["'0 3~K'TCI B JIHHHID BBe;aeH8 HeO;aHOPO/lHOC'rb 38 
I 

C~~T JIHHeHHO["'O H3MeHeHHS't ~H8~eHHH HHilYKTHBHOCTeH OT 3BeH8 K 

3BeHy. 3TH ::t<e HHilYKTHBHOCTH. S'IBJIS'IJIHCb OCHOBHlllMH 3JieMeHTaMH 

H8CTPOHKH JIHHHH npH KOMneHC8UHH ecTeCTBeHHO["'O P83opoc8 

n8P8MeTPOB ~MI<:OCTeH (HCnOJib30B8JIHCb KOH{leHC8TOPlll K1!3-10 1!3~ 

±30%) • Bae;aeHHe TPeTbero KOMMyraTOP8 T3, aHaJIO["'H~HO T2, HO 

BKJIID~~HHO["'Q Ha Ma["'HHT C npoTHBOnOJIO::t<HOH OoMOTKOH, no3BOJIHJIO. 

noJI~aTb P83HonoJis:tPHllle HMnYJibClll M8["'HHTH0["'0 noJI~ OT .. 0/lHO["'O 

reHepaTOpa C 0/lHOnOJIS'IPHbiM , · '38PS'tllHbiM Hanps:t::t<eHHeM. CoopaHHas:t 

JIHHHS't HMeeT 3~KTHBHOe BOJIHOBOe conpOTHBJieHHe 17 OM, ~TO 

--/ ,,..,,, _,' 
4 
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ooecne~HJIO e~ cornacoB8HHe c ~H;aepoM •. CornacoaaHHe . ~H;aepa c 

Ma["'HHTOM olllJIO /lOC'rH["'HY'rQ BKJID~eHHeM·Ma["'HHTa B L~-3BeHO C 'reM 

::t<e BOJIHOBbiM COnPOTHBJieHHeM. 8 Ka~eCTBe KOMMyraTOPOB olllJIH 

HCnOJib30BaH~ THP8'rPOHlll TrHl-1000/2!3, Ooecne~HB8DI!llie H81l~::t<HYIO 

paoOTY npH TOK8X ;ao 1·, !3 KA. C BPeMeHHbiM P835POCOM no 3anycKy 

He oOJiee 100 HC. Cne;aye'r OTMeTHTb, ~TO 3TH THP8TPOH1ll 

CTaoHJibHlll npvt P8o0Te C Hanps:t::t<eHHeM Ha JIHHHH He HH::t<e 140 8 •. 

l!Jis:t BlllnOJIHeHHS't 3KCnepHMeHTOB olllJI C03/l8H cneUH8JlbHlllH 

CTeH;a, BKJID~8DI!lliH nsosM "npaaeu-us:~ 3JieKTPOHHble oJIOKH, 

Ol5ecne~HB8DI!llie CHHXPOHH38UHD CHCTe~, ynpaaneHHe pe::t<HMOM 

TeHepaTOpa, a TaK::t<e CoOP H nepBH~HYIO ,OoP8.00TKY, HH¢>0PMaUHH 

(BKJID~as:t UH~POBOH OCUHJIJIO["'pa~), BlllnOJIHeHlll B CTaH;aapTe KAMAK. 

. . [!3] 
CBs:t3b c fl38M OCYI!leCTBJis:teTCs:t ~epe3 KpHTPOJIJiep KK-009 . KPOMe 

'. 

TO["'O, olllJI H3["'0TOBJieH MaKeT. Yll8PHOro MarHHTa .C HHilYKTHBHOC'rbD,. . . . . ,., 

B8PbHpyeMOH B npe;aenax 1 +6 MK.rH~· 

CTeH/lOBble 3KcnepHMeHTlll nOK838JIH COOTBeTCTBHe peaJibHlllX . .. 
apeMeHHblX, aMnJIHTYilHlllX H TO~HOCTHlllX nap8MeTPOB BlllXO/lHO["'O 

HMnYJib~a pac~~THbiM BO BC~M llHH8MH~eCKOM llHana30He (H3MeHeHHe 

8MnJIHTYilfll HMnyJibC8 roKa a Harpy3Ke a · 32 · pa3a npH H3MeHeHHH 

3a;aep::t<KH cpaoa'T'biBaHHs:t T1 Ha !30MKC) . AHaJIH3 peaJibHofl ·.¢>0p~ 

P83Ps:tllHOH KPHBOH n03BOJIHJI OUeHH'rb MHHHMaJibHlllH HeOoXOilHMlllH mar 

.UH~POBOH 3a;aep::t<KH. Ha PHC. !3 npvtae;aeHlll THnH~Hble OCUHJIJIO["'pa~ 

LA 
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200 

100 

0 
3 4 0 1 2 

PHC~6.THnH~Hble OCUHJIJIOrpa~ TOKa B Harpy3Ke. 

5 



npH pa3nH'-IHbiX 33ll9Pli0<:3X Tl... . npH' 33Ps:IllK9 nHHHH llO 18 KB H 

Ma.KCHManbHOH 3a,aepl!O<:e 

COCTaBHn SOO A. 

3anycKa 'TYIP3TPOHa T1 TOK e Harpy3Ke 

TaKHM oopa3oM, y.aoeneTBopeHN OCHOBHble TP960BaHHS'I, 

ooecne'-IHBaiOI!lHe OllH0060POTHblH pel!CHM no.aaeneHHs:I Ha'-lanhHbiX 

oeTaTPOHH~ KoneoaHHH ?Y'-fKa. 

8 3aKni0'-19HHe 3BTOP~ C'-IH'Ta!OT CBOHM npHs:ITHNM ,aonf"OM 

BbiP33HTb nPH3HaTenbHOCTb HeaHOBY r .. A., fleoe.aeey H. H .. , ~aTeeey 
~~~ ~ i 
·A~;A .• n6noey C. A. 3a nno.aoTBoPHNe ooc}')KlleHHs:I, a TaKl!Ce Illaeuoey 

C:B. 33 60nbmOH 06b~M MOHTalKHbiX paooT. 

1. 

2. 

3 .. 

4. 
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A. H. Areee H .ap. - B c6 .. : Tpy.aN X ececOI03Horo coeemaHHs:I 

no ycKOPHTens:IM 33Ps=Il!C9HHNX '-laC'TYIU, 

OHHH, ~9-87-105, ~y6Ha, T.2, c.430. 

B. H, EamSeKoe. B co.: Tpy.aN 'IX BCeCOI03HOf"O 

coeemaHHs:I no ycKOPHTens:IM 33Ps:IlK9HHbiX '-13C'TYIU, 

OHHH, ~y6Ha, T.2, c.360. 

E.Brouzet et al. -In: NS-32, No.5, p.2135 (1985). 

B.H.AH,apeee H llP- B ces:: TPYllN IX ececoi03HOI'"O 

coeemaHHs:I no .ycKDPHTens:IM 33Ps=IlK9HHbiX '-laC'TYIU, 

OHHH, ~Y6Ha, T.2, c.395. 

A. reoprHeB, H .. H. '-IYPHH. - Coo6uteHHe 0Hffi1 P-10-88-381, 

lly6Ha 1 988. 

PyKDnHCb nocTynHna B H3~aTenbCKHH OT~en 
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TpyA&l X Bcecoi03Horo coueuuuu 
3apiDK8HHbiX. 'laCTHU. )ly6Ha1 1981 

TpyA&l MIP!QlYHiipoAHoA WKon&l· 
TlllKen&IX HOHOB, )ly6aa, 1986. 

TpyA&I.CouelllaHHll "PeHopMrpyl 

Tpy,~t&l MIP!QlYHapoAHoro couem1 
MMO'IaCTH'IHbiX H KBapK·II,IIpOHH: 

Tpy,n&l VIII MelfCAYHapoAHoro co 
KR!IHTOBOii TOOpHH OOnll. Anywt 

TpyA&I II MelK.nyHapo.nnoro CHMI 
B3aHMOAeiiCTBWl MJCOIIOB H DHOI 
)ly6ua, 1987 

TPYAWIV MelfCAYHapoAHoro cu~ 
npo6neMaM CtaTHCTH'IecKoll Mex 

TpyALI pa6oqero coseJUaHHll "Cc 
HanpasneHHll B aKTHBaUHOHHOM 
)ly6ua, 1988 '- · 

. TPYilhl XIII M8lKilyuap<iAHoro c1 
no liAepuoll :meKTpoHHKe. Bapu1 

TPYAI>I Mexc,eyuapoAHoA wKon&l 
. npHM8H8HHll 3BM B cfJH3H'I8CKW 
)ly6ua, 1988. 

TpyAbl ceMHHapa"rpasHTaUHOH 
H r'paBHTaUHOHHbl8 BOnHbl", )lyl 

TpyA&I pa6oqero couema:·IHII no 
... ~.i,ICTBHIO KopnyCKynllpHbiX H3J 

i" ··-·. '1 ' 

TpyAbl pa6o11ero coueiUIIHHR no 
H C03AIIJIHIO H3nyUTenR H Aet81< 

· _ sonu. )ly6aa, 1988 

Tpy,n&l XI BceCDI03Horo couei.Ul 
3aplllKeHHbiX 'laCTHU. )ly6ua, 191 

)l4,6,15-89-638 Tpy.nw M8lKilyHapoAHoA KoHcf!el 
uonpocaM CTPYKTYPhl RApa. )lyl 

)l9-89-708 
,.;.. . 

TpyA&I II MelfCAYHapOAHOro coB 
"~ n~IIMeueH~. BeXHH, qccl 

.. 
I •. 

3aKII3hl Ha ynoMRHytble KHHm r.iorYT 6&ri 
·rnasno'ITIIMT, n/R 79. H3naten&cHHA otnwi 06'b&AIIIi 


