
OB'bEAHHEHHYR HHCTHTYT HAEPHYX HCCJIEAOBAHHA 

AJIEHI1U:KI1J1 
IOpHH rpHrOpbeBHq 

9 - 10627 

MArHJ1THOE ITOJIE 
M3OXPOHHoro QMKJIOTPOHA Y-120M 

C rJIYBOKOJ1 PErYJIMPOBKOJ1 3HEPrJ1J1 

CrreQHaJibHOCTb O I . 04 .13 - 3JieKTpO<pH3HKa 

ABTOpeqiepaT aHccepTaUHH Ha COHCK8HHe yqeHOH creneHH 

KaHaHaaTa TeXHHqeCKHX HayK 

fl. y 6Ha 1977 



I 
Pa6oTa BllIJOnHeHa B Aa6opaTop:im: n.nepHl:lX rrpo6neM 06~e.nHHeHHOro 

UHCTv.TyTa n,nepHl:lX l1CCJie,noBa.Hl1il. 

Hayqmru PYROBO,mITem, - RBH.mmaT ipl18llRO-MaTeMaTW1eCRliIX HaJR 

H. JI. 3anJianm. 

Qilli!IlliIBJII,Hl:le OIIIIOHeHT!,I: 

,nonop TeXHWieCRliIX Hay1c H.A. IIJenaeB, 

KaH,nH,naT cp1i!8liIRO-MaTeMBTlltJ8CRllX HayR A.B. CTerraHOB. 

1e~mee HBJ'IHO-liCCHe,nOB~Tem,cROe ytJpellt,IJ;eHliie: 

HHcTnTyT'n,nepHl:lx nccne.noBaHHfi AH YCCP,KlieB. 

ABTOpe:pepaT paaocnaH " " _____ I97? ro.na. 

3aurnTa .zmccepTamm COCTOliITCE " " I977 ro.na 

B " " tJacoB Ha aace.naHliIH Crren:uaJili!anpoBaHHoro coBeTa .U--047.0I03 

rrpu ]a6opaTOpliliI R.7lepHl:lX rrpo6neM O6~e.llHHeHHOI'O liIHCTliTJTB R.nepH!,IX 
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PecpepupyeMM .llllCcepTan:M ITOCMmeHa BOIIpocaM paapa60TRU ll 
coa.namm 11mrnnTHofi cncTeM!,I uaoxpoHHoro n:mrnoTpoHa Y-I20M • Pa6o­
Ta COCTOUT ll8 BBe,nemm, '!8T!,tpex rnaB ll 8BRHKJ'I8HUR • 

B rrepBofi rnaBe !Ipl!BO,nllTCR RPBTRmi o6aop Teop:im: .llBU~eHl1f! 
aapmwmrnx tJBCTllD: B JCROPllTeimx co CTan:UoHapHb!M rrep!10.llll'l8CKID✓.I 

MarHl!THl,IM rroner.i. IWTOpoe B IIHOCKOCTU Cl!MMeTpllll MO~O OIII!CBTI, 
fPYHRD:neii : 

Hz(z,-tj '"ii(1-l1+f e,/"sinfxN-Kfz) -xNfJ} (I) z ~, ' 
r.ne N - rrepno,nutJHOCTI, cTpyKrypi., ii(i)- cpe,mrne none , cN·1< 

d.N·K - BMIIHliITY.llB ll rpaaa NR-ofi rapMOHliIRll ll'IBrHUTHOro IIOHR • 
r uaoxpoHHOM ImKJIOTpoHe, ITO orrpe,neJieHliiro, tJBCTOTa YCROPR­

:ranero Harrpm1teHl1fI Ws -=const • TiacTnn:i. B rrpon:ecco ycRopeHIIff Haxo­
.llffTCR B 6eapa8Hll'!HOM PBBHOBecnn OTHOCliIT8JI1,HO cpa81:l MBRCHJIWMB Harr­
pR~eHM Bl:lCOKO'IBCTOTHoro ITOHR, ROTOpaR ITOJIHOCTI,ro orrpe.nenReTCJI 
cpe,Il;l{UM MarHliITHl:lM ITOJieM HB op6nTe YCKOpReMofi 'IBCTUD:l:l. Tpe6yeMIDl: 
aaRoH naoxpoHHoro cpe,Il;l{ero MarHHTHoro ITOHR mpa~eTCJI cpopl'zyrrott: 

{i('z)= Ho{f+C5) 

v1-H-_(11-6)J2, (2) 

r.ne ,.:,, : &i/eH.; Eo- aHeprr.MI ITOROJI tJBCTllD:l:l, Ho- BeJ!lltJmra 
MBrHliITHoro ITOHR B n:eHTpe ycRopnTeM. 

Ro ajxpmm,eHT (J ( 'l) , YtJliITl:lBB:tannii Y.llJili!HeHliie op6nw aa ctJeT 
BOJIH006pa8HOCTll ll 118MeHeHne ee .nnmm, rrporropil!IOHBJII,HOe rrpoR8BO.ll­
HOll BMITJIRTy,lJJ,I OCHOBHOH rapMOHliIRR ITOJ!ff !IO pa,nnycy, MOJKHO rrpe.ncTa­
BRTI, B BR.Ile: 

6( )-- tl,/1.J /2 . ,. N 2
. tftrzJ} c;r1.1Ni (3) 

7. - 2(N2 -l-n)!l+n.) -2(N2-f-n) ,n .. 77;fij] + q(N1-J-n)"- ' 

r.ne n = 'J, gfj , c (1.) = HNlz) • 
H d-z II H/1} 

;.c~:_.~:, - . --1 
~

i OO'i>/2".lHh.:;J:.."i:c'.;2 .~::c...t.Ji. ey'it , 
~'.laz Lict'J~-:rot¥...ml 

E\'.•-,, ·· · ·r 1'• lj 
~t, .::;.~ .' ~~ - > ,..,.4 :';,.5 -, ~ 

..,_ ,:71;,e - -- "'· .,,,..,."'«: ""'"""*-



TotJHOCTn cqiopMnpOB8HHOI'O cpe.mrero MarHilTHOI'O ITOJI.ff xapaKTe­

pnsyeTC.fl'. !p830BHM C,mlllI'OM rrytIKa, KOTOpmi ,ItllR Y-I20M orpaHWieH 

Benwnrnofi It.// < 5°. Pac,rnT qiasoBoro c,miHra rry'IBa ITpOBO.ItlllIC.fl'. ITO 

qJOPMYJie: 

R 

Sinf(l)-sinfo ~~lJwsf:f~H
11
-,,~/tJiih.){i+<I(Z) ~ 1.utiJ1dz, (4) 

r.n:e: 1,.W - Ha6op aHepnm qacTm.i;eil sa o6opoT, tf - asUMYTaJin- . 

Ha.fl'. npOTHZ8HHOCTL ,Ity8HT8 (,ItM Y-I20M If =I80°). 

PactJeT '!8CTOT CB06o.mrux KOJie6aHntt ,ItM 8H8JIH38 cqiopMnpoBaH­

HOro M3I'HHTHoro ITOJI.fl'. Ha Y-I20M BHUOJIH.fl'.JIC.fl'. ITO qJOPMYJI8M 

2. ctN2 2E~N2 c; 1,
2rx.;/ 

0;/~=-n. + 2(t·P·-l -n) + l/N1 -1 -n + 2(Ni-J -n) + 

.2 . Z[X!,_2 2 2 ,2 
+ C2N z 2f{ + CII 7, {X + 

2('1N2 -1-n.) 2N2 
ca~ "t 2tX'zt -g;:p:-+ 

(e;.,1.f c,, c;, i ( z d' _ SNc;, i 2 
+ 2N2 -(N2 -f-n){/+n) f+n.+n - 1 2(NLJ-nJ 

Q~h)=(Jtn)[ I~ 2~2 (c11 'lctN)1 + 2(tl2~z -'-In. X 

~[2- Ji~ + 1, 6 +n)2
+ f~t: + (BVJ/+ 8,d'/,7-

2 

2lN2-l-ri) E11 N - -n . 2N 2(NL t -n.) 

d a _l 'Z 2 d2ii 
2 7f'd7,,2 ' 

Ci'.'- drt - d1- . 

(5) 

(6) 

Ha OCHOB8HID'I 8H8Jin38 p83JIIl'!HllX TmIOB M8rHnTHHX cncTeM Il30-

xpomrax nmtJIOTpOHOB UOR838HO, 'ITO ,ItllR QeJiett H,ItepHOll qJH3mtll, Me­

.mmmm, TeXHHKH n ,Itp. , r.n:e Tpe6yeTC.fl'. IlHTeHCilBHOCTn rry'IK8 YCRO­

pemm:x t18CT1'1Il "' 50 MKA Ir sHeprn.R: ycF:opemm:x ITPOTOHOB ~ IOO MaB, 

2 

• 

Han6oJiee afxpeKTilBHll QHKJIOTpOHll C III - o6pa3HllM 8JieitTpOM8I'JlllTOM. 

Pll6op napaMeTpOB aJieMeHTOD MarHHTHOil CllCTeMll n MO,ItC7IllpOBa­

Hlle MarHUTHOrO ITOr Il30xpOHHOrO QUKJIOTpOHa Y-120//1 OirnCRBaeTC.fI BO 

BTopoil rJiaBe 12 , 3 • 

3a,ItaHHOe MarimTHoe ITOJie qJOpMHpyeTCH B sasope 8/IeKTPOMarnnTa 

C ,IUiaMeTpOM UOJI!(X)OB ¢ = I20 CM CHCTeMOH cm1paJinH!lX H CCKTOpHllX 

mHMM, pasMelllCHHllX CHMMeTpl!'IHO OTHOCHTeJinHO Me.D,liaHHOii IIIIOCIWCTH 

Ha CTaJinHllX ·KPllmKax BaKYYMHOH KaMCpll Il c,mimryrux ITO yrny .rq,yr 

OTHOCHTeJinHO .rq,yra Ha 9cf>' a TaKlKC TOKOBHMH KOHQeHTpHqecm-JMH H 

rapMOHn'!eCKHMil 06MOTKaMH (p,rc .I' 2). OcHOBHlle napaMeTpi. QHKJIOTpO­

Ha Y-:-I20M npHBe.zteHU B Ta6mme. 

0TJll!'IHTellbHOtt qepTOil nsoxpoHHOI'O QllKIIOTPOHa Y-I20M .fIBMeTCH 

TO, 'ITO cncTeMa crnrpaJinHUX mHMM BllllOJIH.fl'.eTCH KpyTocnnpallnHOH. 

McITOJin30B8Hlle TaKoii CTPYKTypll MarHHTHoro ITOJI.fI TI03BOID!JIO HCKJIIO'Ill'.Tn 

Heo6xo,nUMOCTn npnMeHeHHH o6MOTOK perymipOBKil OCHOBHOH rapMOHJllKJll 

MarHHTHOro TIOJIH. B STOM CJIY'Iae MaKCUMaJinHOe 3Ha'IeHne aHeprmr 

Ep= 40 MaB orpaHntJeHO rrpe,ItelibHO .IJ;OCTillKUMllM YPOBHeM cpe,ItHero Mar-

. HllTHOI'O IIOJI.fl'. Ha pa6otJeM pa.nnyce. HlrlK!UIH rpaHHUa pery11HpOBaHil.fI 

aHeprnll yc1<opeHHUX rrpoTOHOB COCTaBJIHeT F'p= I2,5 MaB n o6ycJIOB­

JieHa TeM, 'ITO '!aCTOTa 8KCll81IbHUX KOJie6aHHft B o6JiaCTH KOHeqHUx 

pa.nnycoB npn6Jil!lK8eTCH R 3HatJeHn~ napaMeTpll'!ec1<oro pesonaHca 

Q;1,= 0,5, npn STOM ypoBeHn cpe,mrero uarHllTHoro noJII! n 3a3ope co­

CTaBJil!eT ~ 9 Rfc. 

Ilpe,n;napnTeJinHO KoHcflnrypal.lIDI cnnpaJinHllX mnMM w6npaJiacn pac­

tJeTHUM cnoco60M , un OCHOBe auam1T111JeCKHX cjJOPMYJI paC'IeT8 MarHI1T­

Horo TIO/If! OT qieppoMarHHTHllX SJieMeHTOB B npe.f(IlOJIOl!CeHnll nx paBHO­

MepHoro H8M8rHH'IllBaHIDI. Ifa pactJeTOB CJie,n;yeT, qTQ : a) Ha MaJillX 

pa.nnycax l!,'1. =(8-I2)cM ,ItllR 06ecITetJem!H BepTHKallnHOfi qJOKYCHpOBKll 

3a3op MelK,Ity CITnpallbHUMH mHMMaMH B!IDOIIH.fl'.eTCH MJllHHMaJinHllM, KOMIIeH­

cauHH·cpe,mrero MarHHTHOI'O IlOJIH ,ItOCTnraeTCH BapnnpoBaHHeM BHCOT!l 

cnHpallbHUX IllliMM ; 6) B .D,ll'.8Il830He cpe,nmrx pa.D,liyCOB l!,'l =(3G-54) CM 

sasop MelK,n,\(cm1pallbHUMil lliUMMaMH yBeJmtieH .no 2h,= II,2 CM ,npn 

coxpaHeHnn aKCUaJinHOit qioeycHpOBKH. TaKM KoapurypaQHH mnMM T8KlKe 

TI03BOIDIJia B llHTepnaJie pa,ItllyCOB l'i 7., =(26-54)CM pa3MeCTUTn ROHUeH­

TpnqecKne o6MOT1rn: Ha MHHHM8JlbHOM paccTOHHHH OT Me.D,ll'.8HHOft TIJIOCKOC­

Tll mIB.JIOTpoHa. 

PesyJinTBT!l nepwx 8KCnepUMeHTOB Ha MO,IteJill MarHHTHOft cncTeMH 

TIOKasa11n, 'ITO IlOJIY'IeHHa.fl'. BapnaQHH M8rHnTHOrO TIOM o6ecITe'!UB8eT 

3 



I , 

I 

10 9 8 7 6 5 4 3 2 

• 
·' ·: 

13 

Pile I. CxeMaTWI8CRlill paspe3 Ma:rIIHTHOtt CHCT8M!l UliRJIOTpOHa. 

X(CM} 

Pile 2. Kornpn:rypai:nm crrnpam,HHx mHMM ( BH.D; cBepxy). 

4 

TAEJilIUA 
OcHOBH!le rrapaMeTpbl H30xpOHHOI'O UHRJIOTPOHa Y-I20M 

IIepno,zmqHoCTI> CTPYRTYPhl MarnnTHoro IIOJI.II N =4; 
sasop M8lli,Jzy cpeppoMarHHTHblMR ·:lJleMeHTa.Ml1 Ml1HllMaJll,HLlli o, 2 CM, 

MaRCHMaHI>Hhlii 22 cu ; 
cpe,IUI11R rrapaMeTp CIIHpaHl>HOCTH nrnMM J. = 4, 5 CM ; 
qncno ,eyaHTOB IX I800; 
aneprypa ,eyaHTa I8 MM ; 
,I(ll{aII830H qacTOT CB060,IUiblX ROJie6am1ii aRCHaHI>HHX O < Q:l < 0, 5, 

pa,n;naJII>HHX 1 < 07. ; 
8MIITTaHCbl (MM•Mpa.u;) : pa,I(ll{aJII>HHii 8$ , BepTHRaJil>HIDi 7, 2Ji 
MOl!lHOCTI, BHCOROqacTOTI-IOro reHepaTopa - 100 !{BT ; 
MOl!lHOCTI, IIHTaHIDI MarHHTHOfi CllCT8Mbl - I80 RBT 
qncJIO ROHU8HTpWI8CRHX 06MOTOK - I8 lliT 
qncno 06MOTOK ROpperunin rrepBOR rapMOHllKH - 2 rrapH 

rrpoTOHH 

MHH MaKC 

.u;eiiTOHH H 
c;t-ttac TllI(ll 

MIDI MaKC 

3He+2 

l.llill MaRC 

E (MaB) 12,5 40,0 8,4 
17 

20,0 17,0 
41,0 · · 

54,4 

Ho(rc) 9912 1'7352 II546 17898 9984 17745 

H(R,)(rc) 10044 10091 II598 10091 I0044 moor 
j (Kfq) 15136 26497 8816 13665 10256 18229 

qJOKYCHpOBKY tiaCTHU Ha Heo6XO.u;HMOM HHTepBaJie pa.u;nycoB·H B sa.u;aH­
HOM ,I(ll{aIIa30He H3M8H8HIDI YPOBIJR Mal'IIHTHOI'O IIOJUI. 0.u;HaKO, aHaJil13H..:. 
pya noeyqemme saBHCHMOCTH cpe,IUiero MarHHTHoro rroJUI OT pa,I(ll{yca,· 
He06XO.u;HMO OTl\l8THTI, CJI8,ey'II!lee : a) B neHTpafilHO.lf o6JiaCTH (1 <I6cM~ 
r.u;e l)e'aoHaHCHoe none cJia6o H3MeHHeTca B.U:Ofil · pa.u;nyca, Ha6mo.naeTca 
OTHOCHTeHI>HHii rrpoBaJI llOJISI Ha BblCOKOM ypOBHe HHAYRI.UIH H pocT Ha 
HH3KOM ; · 6) 3H8'lllT8JII,Hblli OTpHUaT8JII,Hblli rpa,I(ll{eHT cpe.u;Hero MarHHT­
HOI'O noJIH {)H/ih =-120 8/cM Ha pa.u;nyce BblBo.u;a R« = 51 CM rrpn m­
coKOM ypoBire HH,ey'Kt!lill ; B) OTHOCHTeJII,Hblii ·pocT IIOJI.II Ha pa.u;nyce 
BHBO.u;a np11 HH3ROM ypOBHe HH,ey'RUUH. 
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OCHOBHa/1 3a_naqa MO)leJmpOBaHll/1 MarHl!THOrO IlOJI/1 ~llKJIOTpOHa 

COCTOJIJia B TOM , tIT06~ BH6paT1, RQHqJ_urypaumo qieppOMaI'IIHTHHX ll TO­

ROBHX sneMeHTOB CllCTeMH, MaI'HllTHOe none KOTOpHX y,noBJieTBOJ)JIJIO 

6H Tpe60BaHi1HM rrpocTpaHCTBeHHoil·ycTOlitillBOCTH ll qiaso:sutt c~r He 

rrpemmran 6H sa.naHHOH iieJIUtIHHH B lllllpOROM ,ll;HaIT830He ll3MeHeHM llH­

.DYKUHll npu MllIDIMaJII,HOH MOlllHOCTll,ITOTpe6JI!IeMoii TOROBHMll ROppeRTll­

PYKI!ll'IMll 06MOTR8Mll • 

0THOCHTeJII,HOe yBe.JIWieHUe IlO.JilI B UeHTpam,HQH 06JiaCTll.C YMeHI>-
. - . ·! .-, '. ' . . 

meHHeM ypoBM ll~CIUlll tI8CTHtIHO CBR:38HO C 'l'eM, 'ITO rrorrepetIHOe oe-

tieHlte cm1pam,HHx lllliMM pe3RO MeHJieTCJI .no ~He, rrpll 3TOM: KPllBHe 

HaMarHlltillBaID!JI 06'.E.eMOB lllllMM B pa3}1lltIHHX cetieHMX He O,ll;HHBROBH. 

YMe111,meuue sasqpa Meiiuzy CJJHpanr,HHM!ll mnMMBMU c p~.u;uyqoM rrpu­

BO,IJ;HT R nOJIBneuuro ropusoHTBJII,HOii. oocTaBruu1nei1 MarnuTHoro. rroToRa 

B.IJ;OJIT, C!IlI{l8JII,HHX lllllMM R UeHTpy, BeJIRtillH~ ROTOporo 3_8BllCllT OT Mar­

HUTIIOrO conpoT,rnneHIUI pa3Jlll'IHUX YtIBCTROB llillMM • 

,Ulm 3RcnepUMCHT8JII,HOro nsytiemm 3TllX sippeRTOB 6HJia rrpoBe,ne­

Ha cepll.lI 3ROirepHMeHTOB ll paotieTOB, B pesyiu.TaTe ROTOPHX KOHqlllry­

pauM ueHTpanr,Hoil odnacTH orrHpaJII,HHX IIlllMM 6una m6paHa TaRHM 06-
pasoM, 'ITO ll3MeHeHlle ([JopMH cpe~ero M8I'HllTHOro IIOJIJI IIpll ll3MeHe­

mm ypoBHJI HH.DYRUllll. B sa,naHHOM ,IJ;Harraso11e YMeHT,lllllJIOCT, B IO pas• 

3TO .IJ;OCTllrnyTo, B OC!IOBHOM, 38 C'leT cneunaJIT,HUX nason, BHIIOJIHeHHHX 

B CIIllpam,HHX lllllMMaX B odnaCTll yMeHr,l!leID!JI 3830pa Me1K.DY HIDl!ll. Ilo­
K838HO_, _'ITO 3Tll II83H Hrpa!DT ponr, nepeMekrnx conpOTllBJieHuil ,nJIJI 

ropll3011T8JII,l!Oli COCT8BJIJI)lJleil MarHllTHoro ITOTOK8, npHtieM M8RCllM8JIT,­

HOe llX B03,nei1CTBlle rrpOJIBJIJieTCJI rrpu: Hll3ROHllH.DYRUllll. 

B o6JiaoTu ROHetIHHX pa.nuycoB ,nJIJI ynenRtieHM rpa,D;HeHTa cpe.n­

Hero M8I'HllTHOro IIOJI!I Ha P?,IJ;HyCe BHBO,na IIpll BHCOROil llH.DYRU!fH, 38-

30p M8llt,JJY, CIIllp8JII,HHMll lllllMMBMll c.nenaH MllHllMaJII,HHM ll BBe~eHH oeR­

TOpHHe lllliMMH,_ paCIIOJIOJKeHHHe B rrasax Me1K.DY· CIIllpa_JIJIMll. KonetIHaJI 

tI8CTT, CIIl:!p87II,HHX IIlllMM ll'l. =(54-60) CM H CeKTOpHHe l!lllMMH YCT8110B­

JieHH Ha pacCTOJimm 3-; ¥ IO MM COOTBeTCTBeHHO OT CT8JI!,HOi1 RpHlllltll 

R8MepH YCROPllTeJIJI. BJIMHlle.-,3Tll_X II830B Ha rpa,D;HeHT MBI'lfi'ITHOro noJIJI 

npll BHCOROM ypoBHe llll.DYRUllll He3Ha'IHTeJII,HO.IJpll llll3ROM ypon11e llH­

.DYRUllll sasopu npe,ncTaBJI!IroT co6oi1 saMeTHoe conpoTnBJieHne ,nJIJI Mar­

HHTHoro IlOTOKa ll TeM C8MHM YMe11r,ma10T-OTHOCHTem,HIDi pocT ITOJIJI Ha_ 

ROHetIHHX pa,nHycax. 

HoBaJI nepcUJI c:0:cTeMH nporparvlM pactieTa HemrneiiHoro ypan11eIDUI 

B tI8CTHHX rrpOll3BO~X 9JIJillITTlltieCROro THna, pemeHne ROTOporo 

Hl!leTcJI 11a 11eperyJI!IpHoi1 TpeyroJII,H0:8 ceTKe, orrncana B TpeTr,eii mane. 
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CllCTeMa riporpBMM TRIMA pel!laeT ypam1e1Ille , ROTopoe MOlKHO sarmcaTr, 

B Bll,ne : 

I) f-1. r}Afx,f/)'J + _d_f j_ oAfx,'/lj··~ ~•Q. f/11:i_· IX ul { 7) 
lJx, fl OX iJlj ft . Olj , .t1fi, • , ,'/ 

.IJ;JIJI .neRapTOBOi1 CllCTeMH KOOp,nUHa'l,', ·,rnn . . 

/:i {;"L ffi[ rz-A{rz,:t)}j + #z/)i %i[rz-Atri,7l=-a0;j/i:i\<s> 
,nJIJI WilillH.nPWieOKOii Cl1CTeMH KOOp,nUHaT , r.ne )i 11ill! . j.p ., sa­

,naHHOe p~crrpe.nenenne IIJIOTHOCTll TORa, A1, mm . A,- I{OMI!OHeHTa 

BeKJOPHOro ITOTe~uana, neprreH,IJ;HKyJIJipHa.lI ITJIOCROCT11- sa,natIH, .J-l -Mar­

HHTHaJI .!IpOHHUaeMOCTT, qieppoMarHeTHRa • 3Ta· CllCT8Ma rrporpaMM 11a1rn­

caHa -~a JI3HRe ~OPTPAH; padoTaeT 118 3BM E3Cl~616, 7, 8/. C l'ICTI0.1l>-

30B8.Hl'l8M yKasanmnc nporprum npoBe.nen auaJIM3 nJIHllilllll nason n 

ueHTpanr,Hoii odnacTii crrnpaJ1T,miX IJJIIMM._ua pacnpe.nenelllle cpe~ero 

MarID!THOro _ IIOJIJI. B Me,IJ;Ha1rnoi1 ITJIOCROCTR rrpii .nBYX ypOBIIJIX llli.DYRUUR. 

Pe8ynr,TaTH pactieTa noKasaHH Ha pnc 3a? 36, r.ne rrpnne,neHH pac­

npe,neneHIDI MaI'H_llTHHX CllJIOBHX JlllID'lii n BeJilltillHH Marnil:THOU IIPOHHUa­

eMOCTll BHYTPH qieppOMarHeTl!Ka Ilpll .nBYX ypOBMX IlH.llYRUllll ,nJIJI lllHMM 

1· 

C rra88Mll JI des llllX •• PactieT !IpOBO,ll;HJICJI B .UHJillH,IJJlll'I8CROU CllCTeMe 

ROOp,nUHaT. 
HatiaJII,HOe Ilpll6JIUJKeHUe 8118tieHM B8RTOpl!OI'O ITOTeHUHaJia B y3JI8X 

ceTRll 38.IJ;al!O B BH,ne A= Bo~ ,'ITO COOTBe~CTByeT o~opo~OMY IIOJIJD. 

Hcxo~oe sHatieHHe Mar1111THoii rrpo11:0:uaeMocTH ,nJIJI odnacTU qiepp0Marne­

T11Ka. B_MTO .f'- ~ 500. I'pal!HtIHHe YCJIOBllJI. 11M8!0l', BH,n: . . 

A = 0 rrpn • 't = 0 , 

A = B
0 

'torrim 'l = 'to, 
fJA/ih =0 npu ~ =0 • 

{')) 

A = B0 'l. np11 Z = io, 
r.ne _B

0
-ypone11r, MarH11THott llH.nJKUHR; 1o- MaKcUManr,HHii pa,nHyc 

o6nacTH pactieTa; to- MBRCRMam,uoe s11atie1111e Roop,nUHaTH ;t . • 
PactieT rrpoB_o.n,prCJI.npH .'lo;= 35 CM , .to= 19 CM, B0= IO Rrc,11 

B0= 22 Itl'ci • . .. 
CpaBHllBaJI pllc.3 C 11 Jl' MOJKHO saMe',l'll'],'!, 3HatIRTeJII,HOe yBeJill'Ie­

Hlie ropli30HTaJII,HOH COCTBBJIJI)lJlett noTOKa H8.Hll3KOM ypOBHe IlH.DYRUllll, 

'ITO npllBO,ll;HT R BCIIJiecey noJIJI B Me,IJ;HaHHOtt IIJIOCROCTll Ha MBJIHX pa.nu-:-. 

ycaX. lfa pHC .3 A li C ·Bll,nl!O, 'ITO BBe,nel!lle BepT,!KaJIT,HHX II830B CIIO­

C06CTByeT yMeHT,lll811lllD ,IJ;OJill. ITOTOKa, norra.nannero B u·eHTp C 60JIT,lllllX 

pa.nuycon np11 HHSRHX HH.DYRUHJIX. ·TaKHM cidpasoM, B cnytiae · lllllMM c 
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naaaMII Ha6nxmaeTCR MeHee pea1toe 111aMeHeH111e 1tapTmm CIDIOBHX mmmi 
npH nepexo.ne OT Hll3ROI'O ypomm HH,lWRUim K BHCOROMY. 

AH87I1113llpyH pacnpe.neneHHe M8rHHTHOH npommaeMOCTH,_ MOlKHO OT­
MB'l'l-ITI,, 'ITO .nna mHMM 6ea naaoB (p111c.3 C n_ JI. ) npH B0=10 1tTc Ha6-
nxmaeTcH peaRoe yBeJmtieHHe npoH:imaeMocT111 c YMeH1,U1eH111eM pa,llHyca, 
nosTOMY drnoBHe mnnm H,eyT B ueHTp. Ha mco1toM ypoBHe 1118.llYRURH 
npoRCXO.llHT HacumeHHe qieppoMarneTHRa, R aHa,rnmrn .JL B 6om,mett 
qaCTK W1/IMMll He npeBllmaIOT IO. 

· Jvm: llllIMM' c naaaMH {pl'!C.3 A 111 B) np111 B0=10 RTc BH.llHO, 'ITO 
ueHTpamHM qacTI, 111 ay6I.UI He HacumeHU, HO a1tcnam,Hlle naau nperurr­
cTBYIDT npoXOlK,lleHHID rop11130HTaJII,HOii COCTaBMmten·noTOR8 B o6nacT111 
ay6uon. Hanll'!He Ta1rnx HeHacumeHHllX ay6uoB cnoco6cTByeT paBHoMep­
HOMY IIPOXO'K,lleHHD M8rH111THOrO IIOTORa qepea aaaop IIOnIDC - cn111pa~1,­
IlaH W111MM8, a H_e qepea o6naCTI, conpHKOCHOBBHRfl mliIMMll C IIOJIJOOOM. 
06mee COCTOHH111e 'l8CT111 lli111MM!l,P8CIIOJIOllteHHott IIO.ll naaaM111,xapaRTep111-
ayeTCJI nomrnteHHHM cpe.nmIM aHa"<IeHHeM Ilp0HHU8BMOCT111 { ~ I5), 'ITO 
aaTpy,llHHeT OTRJIOHeH111e CHJIOBHX ,nmd B rop11130HT8JII,HOM HanpaBJIBHHH. 

Jvm: BHCOICOI'O ypOBHH HH,lWRUim MarHRTHOe QOCTOHHHe llIHMM Kalt C 
naaaM111,T8K lf 6ea HHX. (pnc.3 B l'I JJJ,npl'IMepHO O,llHHaROBO. 

Pac"<IeTHl:le n SRcnepHMeHTBJII,Hlle peaym,Tam pacnpe.neneHM MBI'­
Hl'ITHoro IIOJ!ll B MaRC111r.,yMe IIORaaaHH H8 p111c.4. Ha p111cyHRe T8Rllte IIO­
RaaaH npOl)l'IJII, a.KCl'IaJibHO-Cl'IMM8Tpl'I'lHOll paC'l8THOii KOffl)l'Irypmum. 
TpaHR"<IHlle ycrronrui: 6pa,mc1, B Bll.lle (9) np111 '1..o =76 CM, Zo =56 cM, 
B0=10 RTc 111 ~0=20 RTc , aa ncKJIJJ<IeH!'IeM nepXHeff rpaH:HUll {Z =56cM) 
.llnH 7.. ~ 60- CM 111 npaBoii rpaHRI.UI 7, =76 CM , r.ne BeRTopmm IIOTeH-. . 

unan aa.naBancH B Bl'I.lle noTeHQRana Marn111rnoro .ll111IIOnH,"pacnonollteHHo-
ro B TO"<!Re 'l =□, ;l =D. 91tcnep111MeHT8JII,Hll8 1tp111me 3 H 6 COOTBBT­
CTBYIOT MaRCHMBJII,HOMY IIOJIID B MarHHTHOtt CHCTeMe Y-I20M IIPH TOR8X B 
OCHOBHOH o6MOTR8 SJieRTpOMarHHTa ,% = 400 A H :lo = 140 A • 

IJpH BllCOROii HH,lWRIUIB B ueHTpe HeCOBII8.llBHHe pac"<JeTa 111 SRCIIe­
pl'IMBHTa cocTaBJIHeT BeJm"<IHHY ~ 15% (Kpl'IBHe 2 H 3). 1Ip111 B0= IO RTc 
TO'IHOCTI, pac"<JeTa B ueHTpam,HOii o6nacTH ~5% (KpHBHe 5 H.6). Pe­
ayn1,TaT pac"<IeTa M8rHHTHOro IIOJ!ll ROHqlHrypaUHH, IIOR898HHOff Ha pnc.4 
6es yqeTa naaoB B CIIHpam,HHX llil'IMMaX, Hao6pa11teH RPHBHMH I H 4 •. 
0TMBTHM, 'ITO XOTH OCHOBHO! o6~eM llteneaa naaoB B o6nacTH pa,IU!yCOB 
~(IO - 20) CM, MaRCHMaJII,HOe yBenH'leHHe noM, np111 pacqeTe 6ea na­
aon, H86JIIlm88TCH B ueHTpaJII,HOii 06JI8CTI'I ~ (2 - IO) CM, 'ITO .o6yc­
JIOBJI8HO Ha.1IH'l1118M ropnaOHT8JII,HOii COCT8BJIJI!Ille! IIOTORa 3H8'IHT8Jil,HOff 
B87IH'lHHli B CIIl'IpaJlbHllX lllHWlalC 683 naaon. 
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Pacttern m;neJiemrn:x 06JiacTeit MBI'HIIITHOit CHCTeMH, BHII_OJIHemrn:·e C 
rroMonu,n rrporpaMMS Ti>IMA , Tpe6yDT He6om,moro BpeMeHIII ctteTa III, cne­
;noBaTeJI:r,Ho, B HaCTOR!llee BpeM!I aTa MeTO;nll!Ka MOllteT 6HT:r, onepaTHBHO 
11: mHpOKO IIICIIOJII,30BaHa B npouecce Mo;neJIIIIpOBamm Cl!OlKHIIX MaI'HIIITHHX 
CHCTeM. Tamrn pactteTH SIBJlflllTCSI e;nll!HCTBeHHHM MeTo;noM (UCKl!maSI artc­
nepHMeHT), II03BOJlflll!lliM aHal!III311IpOB8TI, MBI'HUTHOe COCTO/IHIIIe ¢eppoMar­
H8Tmta npu ll3M8H8HIIIU 'ero KOH{)RrypauullI ll ypoBHSI MBI'HIIITHOI'O IIOJlfl. 

B tJeTBepTott rJiaBe ccpop;.,ympoBBHa nporpaMMa U3MepeHuit MaI'HIIIT­
HOI'O IlOJlfl OT qieppOMBI'HIIITHHX U TOKOBllX ·aJieMeHTOB MarHUTHOit CIIICTeMll 
III30XpOHHOI'O ItimnoTpOHa. ITonytteHHUe pesyJII,Tam ucrro11:r,syroTCSI ;nl!SI 
onpe;neneHIIISI 3HatJeHIDi TOKOB'B KO~eHTpll'I8CKUX U rapMOHWieCKUX_o6-
MOTKax YCKOPHTeJISI npn qiOpMll!poBaHIIIIII Tpe6yeMOI'O IIOJlfl.· 

· Cll!cTeMa nporpaMM o6pa60TKH III aHaJIHsa pesyJI:r,TaTOB III3MepeHIIIit 
MBI'HIIITHOI'O llOJlfl QUKIIOTpOHa, orrucaHHaSI B BTOit rnaBe, BKl!maeTB 
ce6SI: a)nporpaMMH o6pa6oTKu pesym,TaToB·usMepeHIIIit, cr11aJK11IBaH11ISI 
8KCII0pllIMeHT8JII,HHX saBIIICIIIMOCTeit, pactteTa Tpe6yeMoro IIOIISI III pacnpe­
;neneHuit TOKOB B 66MOTKaX ;nJlfl nonytteHIIISI III30XpOHHOI'O 
IIOJlfl ; 6)nporpaMMll pactieTa MBI'HIIITHHX IlOJieit OT qieppOMBI'HIIITllX 8Jie­
M0HTOB, BH6opa napaMeTpOB mllIMM TOHKOit KOppe~nn III HHTerpupoBBHIIISI 
ypaBHeHuit ,ItBRllteIDm tJaCT~; B) cnyllte6HHe nporpaMM1i4 , 5/ lfaMepeHIIISI 
MarHIIITHOI'O IIOIISI·IIpOBO;nllIJIIIICI, cneUHal!I,HRM aBTOMaTIII3lipOBaHHHM CTeH­
;noM • .I{nSI BH;neJieHIIISI IIOIISI BOCeMHa,11,UaTIII nap KO~eHTpllitieCKHX 06MOTOK 
Ha O;nHOM YPOBHe B036yx;neHIIISI 81!8KTpOM8I'HUT8 He06XO;nllIMO 22 ttaca III3-
Mepemtii. 

.IT,anee OIIIIICaHa KOHCTpYKUHJI"III KOHPIIII'YPBilllISI aneMeHTOB MBI'HIIITHOH 
CRCTeMH H30XpOHHOI'O UHKIIOTPOHB Y-I20M • .I{nSI o6ecnetteHIIISI Tpe6yeMoro 
3aKOHa III3M8H0HRSI BBPRBUIIIII'. III cpe;nttero ITOIISI OT pa;nnyca BO BC8M ;nHa­
II830He IlOJiel aS11IMYTa11:r,HaSI npoTJillteHHOCTI, CIIIIIp87II,HHX mHMM, 3830p 
Mel[,Ily HIIIMIII III ll!lCOTa M8HSIDTCSI C pa;nnycoM. lil6paHHBSI KOiqlllirypaUIIISI 
~ll!eMeHTOB MaI'HRTHOit CRCT0Mll IIOK83aHa Ha pnc • I III 2. Ha puc.2 BR;n­
HO, 'ITO CITRpBIII>HBSI IIJIIIMMB COCTOIIIT III3 Tpex 'lBCTeH: 

I} ueH~BJII,HBSI tJaCTI, (3)*,rpaHIII~ KOTopoii - ,llyrH OKPYJKHOCTli H 
KPHBlle, 6JIIII3KHe K CITRpaJIIII ApXHMe;na 'l, ;_IS tf ; 

. 2) cpe;nHSISI tJaCTI, ( 4) - rpamnnz KOHTypa OITHCHBamCSI ,IzyI'BMR 
OKPYlltHOCTeil; 

*) CCllJIKH B Kpyrimx CK06KaX ,namCSI Ha HOMepa pnc.I. 
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I, 

3) KOHetimui: tiacTI, .(BL-: rpaHµrm Koropon - .ztYrH oKpyzHocrn n 
·- . ·-- . 

IIplIM!l e . 7JllIUnI • 

B o6JiaCTlf KOHetIHI:lX_pa.nnycoB,. fl~= (48 ~ 56)CM B .rrasax M8llr,Izy 

CIIlfpaJIIIMll paCIIOJIOlK8fUl ~~KTOl)Hlle llIIIMM!l (I5).B !leHrpellZ: =(0, 7:-2.0)C!.! 

Mar~lfTHOe 'non~ wopMHpyeTCH C,ITOMOUU,ID CT87II,HOI'O KQJII,IJ;a (I). Ha 

·· pmJ~·I ITOKa3aHa pasB'epTKa IlO OC8BOH 71llHlflI CITllpaJIII BUKJYMHOii Kal118p!l 

ycrwpnTe~. To~OBI:ile KOifU8HTpRqecmie 06MOTKH ( 6) , BUITQnffeHHI:le. :1'!3 

Me,ILHoii Tpy6,m 0 s.xr MM, u·sonupoBa_HHOii CTeKJIOJieHTOtt Ha 3IIOKCH.ILHOii 

CMOJie, paCITOJIOllte1m B ITasax u;eHTpam,Hott tiaCTH CITllpan:E,HI:lX llIHMM 

(Jb I-5) n Ha ITOBepXHOCTll. cpe,ILHett tiaCTII cmrpaJII,HI:lX lllliMM (J& S.:.IS), 
Kperm:Tc.fI mi rrnamrpoB~y ( 7). 

· AHann~ .n~ITYCJKOB .Ha .TO.'IHoc,T·I, :t;tsroToBnemm aneMeHTOB 111arnnTHo:ti . 

CHCT8MI1 Il;f!KJIOTpOHa, H MOHTallta',KaMepueyc.1eopJ1TeJIR B sasope aner,Tpo­

M8rHJIT8 rrpoBe,n;eH C ytJeTou T~eclOBaHl1ll K TOlJHOCTl! qiOpMJ,\POBaHJrn 

MarHHTHqro ITOlill u;mrnoTpoHa< I • .UonycTHMh!e orpaml'!emm Ha B03MYII!e­

HUII Marmi:THoro. ITOJIII Il;HI(JIOTpoHa CBO,nl!TCH K cne.nynuerzy ·: 

I.Cpe.Illlee MarnnTHoe ITone tJH:i/ii~ =(2-5) • Jo-4 • 

2.I'pa.nueHT cpemrnro MarnrrTHoro ITOJI.II tJ(dllz/dz}=(2-IO) 8/cM 

3.AMrrJIHTy,na rrepBoii rapMOHlfKll . Hz1 =(2-IO) 8. _ 

4.Cpe,llWI.II COCTaBJIIIllUaJI pa,nuam;Hott KOMITOH8Hl'U ITO/IR Hi=(2-8)8. 

8TH Tpe6oBamm K TO'IHOCTH wopMHpoBamm: ITOJLR: OITpe,neJUIIOT . .no-
nycKH Ha 3JieM0HThl.MarHHTHOH Ctl:CT0M!l Il;llKJIOTpona, KOTOph!e 6h!JIH Hatt­

. .neHI:l KaK pactieTHh!M, TaK H 3KCIIepHMeHT8JII,H!lM nyTeM. IIonytieHIIhle .no­

ITycrm MOlKIIO BIIpasiin cne.nylOllllfM o6pasoM: 

•, I.Ourn6Ka B H3rOTOBJie_HHll ITPQWIDIII CII1fp8JII,Hh!X lJill!MM 11'1.,tiJ= 0,IMM; 

2.Pa3HUIJ;a B H3I'QTOBJI0HlilI OT,neJII,Hh!X cIIBp8JII,Hh!X IJIR.WII no BUCOTe 

llh1<0;05MM.; ITO y~JIOBoii rrpoTJillteHHocTn- lld. =0,05°; OTHocn:­

TeJII,HaJI. !O'IHOCTI, YCT8HOBKH crrnpaJIT,Hh!X llIUMM llQ = :± 0,05MM. 

3.8Kcll;eHTpH'IHOCTI, BepXHero n HlllKHero .nucKOB BaeyJMHOfi KaMepH 

~ 0,2MM ll HeITapaJIJiem;HQCTI, HX ~ 0,I MM/M • . 

4. TotIHOCTI, BHCT8BJI8HM KaMeph! no BHCOTe B 38.30pe 8JI8RTPOM81'-­

HHTa ~ :t 0,2 MM • ,. 

5.UeHTPOBKa KaMepu OTHOCllT8JII,HQ llOJIIDCOB aneKTPOMarHHTa onpe­

.n§lJIIIeTCJI II3 MllIUIMYMa uepBoii rapMOHlfKH B BepTnKaJII,HO:li KOMIIO­

H0HTe MarHllTHOI'O ITOJLR:. 
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Ha C:XeMaTII'leCROM paapeae M8I'HHTHOli CIICTeM!l (pn:c • I) UHlJpar.m: 

I,8,I2,I3,I4, OTMetieHI:l HOBUe 8JI8M0HThl HJIH aneMeHTH, ITapaMeTJ)H KO­

TOpHX H3MeHeHH B npou;ecce TOHKOI'O llIIIMMIIpoB8HHJI ITOJLR:. 8TH R3MeHe­

mm: noaBOJIHJIH 06ecITeqn:T1,: 

I. Bo3MOlKHOCTI, 8KCHalII,HOii rrniteKIJ;IIII qepe3 OTBepcTH0 ¢ 30 MM 

B KJ)HllIKe KaMepl Fl ¢ 70 MM B IlOJiroce ll JipMe eneKTpoMarHHTa. B03MY­

lll~HM cpe,nHero ITOJIJI B ueHTpe YCKOPHTeJIR ITpll 8TOM cocTaBniIIDT-30 8 

RB Bb!COKOM H 15 8 H8 HH3KOM ypOBHflX ITOJLR: ~ 

2. CmnKeHHe llOTpe6JI1IeMoii MOII!HOCTII KOHIJ;eHTpll:'I8CKIIX 06MOTOK 

aa- C'IeT H3MeHeHHJI KOH(plirypall;llH llOJIII, j'MeHI,lll8HUe 8MIIJIIITy.nll qeTBep-­

TOfi rapMOHIIKH, a cne,noBaTeJIIiHO, ll 3HaqeHHJI-qacTOTH CB060,nHh!X 8K­

CII8JII,Hh!X ROJie6aHHii flz.nTIII Hli3KOro ypoBHJI llOJLR: nyTeM ll3MeHeHM na­

p8MeTpOB h, liI h-z KOHetIHoii tiacTH crrnpaJII,Hh!X nrnMM. 

3. JfaMeHenne wopM!l cpe,llJ{ero MarnrrTHOro rroJIJI B ueHTpam,Hoii 

o6JIBCTH Ta!\. 'ITO rrplI nocne.nymteM qiopMHpOBamm H30,XpQHHOro llOJLR: C 

ITOMOII!l,ID,KOHIJ;eHTpll'lecKIIX·o6MOTOK 6h!JIH nonyqeHh! MeHI,lllUe OTRJIOHeHUJI 

rromr OT Tpe6yeMUX 3aBUCIDIIQCTeii. 

4. IloJITiem1e .. MeH1,mero naMeHeHRJI cpe.nHero MarHnTHoro noJIJI Ha 

pa.nnycax (IO - 25) CM 38 cqeT HCilOlII,3QBaHM llIHMMHpynunx eneMeHTOB 

B BH,ne npyTROB ~ 2MM, KOTOph!e MOryT 6HTI, paaMemeHH B naaax Mel!r,ey 

cnn:paJII,HHl\ffl llmMM8Ml'I B )Ula CJIQ.fI ITO BHCOTe ll C lll8I'OM no pa.nnycy 

5 MM. T8KBJI CIICTeM8 IT03BOJIHJI8 CHH8llTI, TOKH B o6MOTKaX J~3 H Jl5 

c BeJill'IHH l:Jmaxl = ?00 A .no /:JmJ= 600 A ,n1III rroeyqeHM cpe.nHero Mal'­

HllTHoro ITOJI.fI B 38,n8HHHX ,nonycKaX. 

PacqeT Tpe6yeM!lX TOKOB B KOHIJ;eHTpll'leCKlfX 06MOTK8X .U:JLR: qJOpMlI­

pOBaHM R30,XpOHHOro llOJI.II BlillOJIH/UIC.fI Ha 8BM C HCITQJII,30B8HlleM Me­

TO,na HaIDl!eHI,llIHX KB8)q>BTOB. Ilpn: 8TOM B KaqecTBe n:cxommx ,naHHhlX 

6paJIHCI,: a)pe3YJII,T8Thl li3MepeHM llOJIJI qieppoMarHIITHHX aneMeHTOB; 

6)R30,XpOHHOe llOJie C'IllTBeTCJI ITO (2), r,ne KOHCT8HT8 H0 Bbl6HpaeTCJI 

li3 YCJIOBIDI paBeHCTBa llOJIII .no 1toppeKIJ;Hn - R30,XpOHHOMY Ha pa.nnyce 

Rr<= Bt:cM; :a) BH,neneHime BeJIRtmHH rr011eii o6MOTOK • 

.llrur Y-I20M ytieT KOaI$mlleHTa 6 (1} no (3) .naeT nonpaBey K 

cpe.nHeMY nom ~ 20 8, npll'leM naMeHeHn:e aHaKa t.H =H(ut,O)-ii(a =O) 

B-3oHe KOHeqJWX pa.nnycoB o6ycJIOBJI8HO :xapBKTepoM 38BIICIIMOCTll npo­

R3BO,ILHOtt .Bapnanmt c;/1.) OT pa~ca •.. 

Peaym,TaThl qiopMHpooomm isoxpoHHoro cpe,nHero noJIR c noMollll,ro 

TOKOBHX o6MOTOK npe,ncTaBJieHH Ha pnc.5. MaKcBMam;HHe OTKJIOHemm 

llOJI.II OT Tpe6yewx 38~RCliMOCTei1 B u;eHTp8.lII,HOff o6JIBCTH "l < 4 CM 
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PHc 8. 3aBUCIIMOCTI, TOR8 IlytIRa "IlpoTOHOB '."" OT pa,ueyca ll pacITpe-

,ueJIOHIIe llHTeHCl'IBHOCTll. crycTR8 IIO BHCOTe. ,llJUI ~ =600A. 

cocTaBJUIIOT ~ t 30 3, a n ,lllI8IIasoHe pa,ueycoB l'i.1- = (tk5I) CM ue: 

ITpeB1l!IJ8Dl' ~ !:6 3. IIocTOR:HHl,le COCT8BJUIJalll!e OTIWOHeHlrli BI13BBHtI l'l3M8-. 

HeHn:eM'YPOBHII rroIDI (tii ~ IO 3) rrpu rrpoBe.UeHIIn: .unyx cep,tii n:aMepeHIIii 

IIO Bil,lleJieHllIO TOIIOrpajn,tii:· MarHUTHOrO ITOIDI • 

AHamrn c<lJopMuponamrux MarHIITHilX ITOJieil rnmrroTpona rrpono,n;nncR 

ua OCHOBBHUU pactJeTOB )tlrnaMWieCRl'IX xapaRTepIICTl'IR YCROpJieMilX qac­

Tl'IU. PactJeT (p830BOI'O~·c.unn:ra ITY'!Ra ITO cpopMyJie (4) IIOK8387I, 'ITO 

cMeu1eH1Ie qiaa11 rrytJita OTHOCUTeJII>HO yCKOPHIClllero HaITpRlltOHll.fl He rrpe­

BilUiaeT ±. 5o. Ha PIIC. 6 l'I 7 ITpe,UCTBBJie!!Il rpaqiirnn: 38BllCI1MOCTl'I qac­

TOT CB060,llHI1X IWJie6amrli OT 'pa,n;nyca' paCC'IIIT8HHhle ITO f~OPJvW7I8M 

(5,6). Ha <>TOM lite -pncy1-1ke rtpune.ueHI1 pcsyJII>T8TII pac'tJeTa tJBCTOT c 

l'ICIT07II>30B8HlleM ITporpm,1Mhl imTerpnponaHlUI ypaBHeHn:il ,llBIIlKOHl'IR B pe-

87II>HOM MBrHIITHOM llOJie. 0TR7IOHOHlle ITpone,ueHHh!X pactJeTOB He rrpeBhl­

IIIBeT.~5%. Crre.nyeT OTMOTl'ITI>, '!TO .UJIR IT07IY'IeHHI1X xapaRTOplICTlllt. Mar­

HllTHOro IIOJIR Y-I20M 3H8'IIIT07IMlllli mrna.u B ne/Ilftll'IHil 0;,t( ,-,40%) ll 

Q'l. ( ~ 15%) Ha, ROHff'!Hl,IX pa.ueycax, pacc'IlIThlBBeMhle ITO BH87IllTittIOCRllM 

qiopr.iyJiaM, .uaro,i '!7IOHI1 C C# • Ifa ITOJIY'IOHHilX BeJilltJllH o.l' ll_ 01Bl'l.llHO, 

'!TO ITPOCTpaHCTBeHHaR ycTOll'IlIBOCTI, YCROPflOMhlX ITPOTOHOB 6y.UCT oc5ec­

ITetJeua. BO BCOM ,n;narrasoue pa60tJlIX pa.ueycoB 38 llCRJIIO'IOHlIOM [(eHTpaJII,­

HOil soiru·: 't < 5 CM. 

MOHT8lK · [(URJIOTpoHa lI ROMITJieRCHile cTeH,UOBile lICIIhlTaHIDI IIpOBO­

,lllIJillCI, B Jia6opaTopm1 JI,ItepHI1x· ITp06JieM OIDM B lIIOJI8-8B!'yCTe I976r. 
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Brrepme llYtJOI: Ha I<OHeqHOM pa,nf!YCe nplil MaRCllMalll,HOM ypOBHe noJUI 
61m nonyqeH 7 lil!OJI.fI I976r. Ha pllc.8 no1<asaHH 3aBllCMMOCTlil TOI<a nyq­
I{a oT pamca ,nIDI ,n:syx ypoBHeil noIDI (-41 = 610 All 350 A), Ha 1<0To­
pHx 6Hn rrpoBe,neH rrpo6mm sanycI< YCI<Opli!TeIDI /IO,II/. 0TCYTCTBlle 
rr0Tep1, rryq1<a no pa,nf!YCY roBOplilT o TOM, qTo cpe,nHee MarHllTHoe none 
C(l}OpMlilpOBaHO C xopmueii TOqHOCTI,JO. Ha ,3TOM lKe pncyHI<e no1<a3aHO 1'!3-
MepeHHOe pacnpe,neJieHlile lillT8!IClilBHOCTll qacTim no BllCOTe ( ;l ) Ha 
pasm1qnux pa,neycax, non:ytjeHHoe c noMoim,10 .neBHTHnaMen1,Horo npo6HH­
Ka C waroM MeJK,Izy JiaMeIDIMH l ,2 MM • Hs 3Tli!X H3Mepemiil Bll,IJJIO, qTQ , 
BHCOTa nyqrrn COCTaBIDieT ~ 5 MM, lil CMeuteHlile u;eHTpa TJilK8CTlil nyq1rn 
OTHOCHTen1>HO u;eHTpam,Hoii naMeJilil He npeBHWaeT ~ 2 MM. 

0CHOBHHC pesyn1>TaTH,nonyqeHHHe B ,nllCcepTau;HOHHOii pa60Te,cBO­
,Il;fITCJI 1, cne.nyKl!leMy: 

I. Paspa6oTaHa MCTO,nllRa' Il03BOnli!BlIIM BU6pa TI, crreD;HaJI1>HyJO 
(l)OPMY ¢eppoMarHHT!illX Wli!MM, c nOMOIIlI,JO I<OTOPHX 6uno ccpopMilpOBBHO 
sa,naHHOC MarHHTHOe none B IllllPOI<OM ,nllarrasoHe llH.nYKD;Iill 6e3 I1CIIOlll,-
30BaHI1JI 06MOTOK perymipoBim aMIInuTy,n.u OCHOBHOii rnpMOHl!I{lil MarHlilT­
Horo IlOIDI. 

2 • IIpe,nnoJKeHO lilCIIOlll,30BaTI, a3UMyTaJII,lille rrpoToql{lil B cmipam,­
HHX IIIlilMMaX u;eHTpan1>HO:li o6nacTH II crreu;UaJII,HUe aaaopH B I<OHeqzmil 
qacTll IIIllMM, qTo n03BOnllnO cymecTB8HHO yMeHI,IIIIITI, lil3M8HCHHe qiopw 
cpe,IJJiero Marnl!THoro noJIJI oT pamca B aa,naHHOM .nnarrasoHe noneil. 

3. Ha1mcaHa HOBM BepcM rrporpaMMH pacqeTa HeJIHHeii:noro ,nlil(ll­
qiepeHD;IIaJI1>Horo ypaBHCHHJI B "!BCTHHX npOll3BO,nHHX annunTl!"!CCI{OrQ 
Tnrra Ha neperyJIJipHoii Tpeyron1>noii cewe (TRlMA) c pasnmHHMn rpa­
HH"!HllMH ycnOBMl,111, BPCIWI cqeTa B KOTOpoii YMCHI,III8HO B ~ 4 paaa, 
II MaI<Cli!MaJII,HOe "lllCJIO Y3JIOB cewn YB8JII1'18HO C 1200 .no 1600, 6es 
ncnon1>30BaHM BHCIIIHeii naM1ITI! Ha 3BM E3CM-6. 

4. IIpoBe,neH D;lill{)I pac"!eTHHX llCCJie,noBaHIDi xapaKTepli!CTl!K noJIII 
ane1<TpOMan1llTa ID - o6pa3HOro Tlllla rrpII pasnmmrx g)OpMaX IIOJIIOCOB. 
~aHHHe llCCJie,noBaH!iJI IlORasanII, qTo 3JI8KTpOMarHl!T C D;l!Jil!H.npmeCRIUd 
ITOJIIOCOM xap8I{Tep1rnyeTCJI MBI<Cl!Malll,HO ,nOCTIIlKRMOii BC7III"ll!HOii B•.f' • 
IforrOJII,3YJI 3JI8KTPOMBrHl!T C ITOJIIOCOM, npocpIIJII, KOTOporo OIIl!CHBaeTCJI 
rm1ep60JIIIqecm1M Kocm1ycoM, MOlKHO rrony"!l!TI, 6onee o,nHopo,nnoe none 
rrpl! l!3MeHeHl!ll IIH.IJYKD;lll! B IllllpoI<OM ,nimna30HC • 

5. HccJie,noBaHo pacqeTHHM crroco6oM.BJIHRHHe asmzyTaJI1>HHX rrpo­
ToqeK Ha MarHllTHOe COCTO/IHJl!e cmipaJII,HHX IllllMM, qTo II03BOJTJl!JIO rro.n­
TBCp,nIITI, OITTJl!Ma)II,HOCTI, m6paHHOii I{OHq)Hrypau;IIII. Peaym,TaTH rronyqe­
HH nyTeM pacqeTa m,neJieHHHX o6nacTeii MarHllTHOii Cll!CT8Mll MeTO.IrOM 
CCTOE. 
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6. QIJOpNJYnlllpOBaHH Tpe60BB!Il1JI Ha Toq110CTI, ll3rOTOBJI8HV.lI 37ICMCH­
TOB MBrHl!THOH CHCTeMH H MOHTallfil 1<aMep11 yc1<opHT8JI.fI B saaope aJieK­

TpOMBI'HHTa. 
7. YcrreIIIHHil aanycK yc1<opll!TeJIJI u nayqeHne xapaKTepncTnK rryqKa 

Ha .nBYX peDIMax pa6oTH rroKasa7II!, qTo rronyqeHHoe MarHl!THOe none 
oOecrretJHBae:r BllCOKOe KalJ8CTBO rryqKa ycKopeHHllX rrpOTOHOB. 
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