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C Ha11a.1ta !950-x roll,OB B HCC.II~JlOBaTeJU,CERX 1.teHTpax MHO- ., 

r11X cTpaH BenyTCH pa60T1:1 no pea.1nrna1.tHH KJleH JI.Touaca [I] of 

BBe,nemrn np'ocTpaHCTB8HHOff BapHaI.tHH B uarHKTHOe no.lie YCKOPK

T8.JIJI 3apJ1ll8HHliX 11acTHit THna UH'KJIOTpOH. MaTepHaJIH Tpex M8lll!.Y-

' HapOJlHUX KOH~epeHI.tHff~ cnet.tHaJibHO ITOCB.R!lleHHliX ffCC.II8JlOBaHK.RM 

· ~··. no ceKTOpHO-qJOKYOHPYll!ltHM QHK.IIOTpOHaM (CH-AffJieffll, CIBA, !959; 

l Jioc-AH;,.:e.1toc, CillA, !9~2 i UEPH, 1963), cBK,neTe.111,oTBYDT 06 KH

Tepece, npOHBJIJl8MOM K 8TOMY THITY YCKOPKTe.1teR. 

ij 
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• Hoc.1tenoBaHHJI B 06.11acTH ycKopHT8JieR, ffCITOJib3YDmHx uarHHT-

~lie CHOT8Mli O 83HUyTaJI&HOR BapKartHeff, Be,nyTOJI no nyTK npoex-
o... . 
c:-(\Tlfpa,~a~1rn QKKJIOTP,OHOB Ha qJ~K~HpoBaHHYD. aHeprHD ripOTOHOB OT· 

~oo ,no n~p.11;zr.K~,rooo MaB, ·.T~K ~a3uBaeuHe qia6pHRH Me30HOB [2]; 
. .pa3p1160Txni QHR_JiorpoaoB.: Ha npouemyT011H1rn aHeprHK (.no IOO MaB 

no npoToHaM), HO o B03MO~HooThD xaK peryJIKpoBaHHH aaeprHH~· 
I •~• ' • • • • ,J"' . •' ' 

TaK ;ff, npoH3BOJ!bHOro BH6opa Tirna. Y.OKOpHeuon '-laCTHU!i' a Tan:e ... .· ·., - .. { ' - . _. : ., . . 

no nyT_~ ;co3;zr.aHHH KOJibrteB!iX ipa30TpOHOB. CBHme 20 'ycROpHTeJieff 

C npocipai-lCTBeHHOil Bapirnuueff MarHIITHoro noJIJI .y'fK.e .n.effoTBYDT, 
,,,, '' . . . ,·' 

ell!e :oxoJio 80 :.. . aaxo;niiTc'si B cTa,nnH npoeKTHpoBamrn. 

Ilp8l(JI0118HHC Touaca,' MO,nlfftiHlU!POBaHHO·e )!.KepcTOU H np. [3] 

IT03J:!~;1IIIJIO ripeo;noJien orp~a11qea11e no aHeprRH- _K.11aoc1111ecxoro 

uHKAorpciHHoro ~ero~a ycKopeHHH H .noBuCH~D ~ocTHXMMYD aHePrn~ 
'. ' 

ripOTOHOB AO IOOO UBB npaitTfft{8Cltli 6es DC>TepM ffHT8HCl!BHOC'i'R 

ny11xa.' 

O,u~oBpe}'eHHO 9 3TIIM cymec_TBCHHO l!OJpocJIH Tpe6oBamfa KO 

Bceu ys.11au ycxopHieJIR. H B, nepByD ot1epeJ1:o x xapaxTepKcTHKau 

/ 

: ' ~~- ',_ ',: .. ·,_ <~ . ., • ', ' . ·., , 

ero MarHHTHoro ITOJIH~ YoTOhRBOe ;nB,-tJ:eHHe 1i8CTK!l ·B warHRTHSX 
. -_. . ., ; ' .; ' . . . 

, OHCTeJax TaICllX 'yc'xopHTeJieR ORasa.1100& B03MOlltHliM. JIHm:& npu Bec&-

Ma ua.riux: ·•oi-'x.110Heil:~.RX n~pawe,poB M~rH~THoro ITOJUI OT pacdTlnlX 
. . ' . .- ., . . 

_ua11eeiiit~ Tax, 
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2 ' ' pa3JIH'IH!iX THnOB tJ8CTIUf, ycKOpReMliX B Y-240, yxasaHl.:i Hl!llre: 

noJrn OT ll3oxpoHHoro 3aKotta H3MeHeHll.H no pa,n11ycy ( Huf (R) ) 
COCTaBJIHeT B8Jllf'IIIIHY nopHJ).Ka ( 0,02-0, ()11 )%. IIp11qeM, HanpliMep, 

-
B LlllRJIOTpOHe C per:VJIHpyeMOH 3Hepr11eti i!JOPMl!POBaHl!e 3aKOHa 

I 

Hu}(R) , ra3JilltJHoro JJ.JIH tJacTHLl pa3JIHtJH!iX !llnoB, ,noJilltHO 

61iTb ocymecTBJI8HO Ha HeCKOJibRIIX YPOBHHX B036YlltJ1.8HlfH M8I'HHTa, 

COOTB8TCTByDm11x Bli6paHH!iM npeJ1,eJiaM peryJIIIP~BaHII.H 3HeprHH. 

Eme 6oJiee llteCTRHe Tpe6oBaHY..H npeJ).'bR'BJI.HDTCH R 83HMy·raJibH!iM 

Heo,nHOpOJ).HOCT.HM M8I'HHTHOI'O ITOJIH Tllna HH3IDHX rapMOHHK, ROp

peRL{l!R' 8MITJIHTYJ1.li ROTOPliX ,l(OJIJ!tHa Ilp01!3BOJ1.HTbCH ,no 8]1,HHHL{ 3p

CT8J1., ttanp11Mep ITO nepBOM rapMOHHKe. 

TaKl~M o6pa30M, 0]1.HOH 113 OCHOBHHX 3a;n.atJ, B03HHKaDmKx nplf 

C03]1.8Hlllf ceKTOpHo-qioRycHpyomero L{l!RJIOTPOHa, .HBJIR'~TC.H noJiyqe

Hlle M8I'HHT HOI'O nOJI.H CTporo . 38,l(8HHO If KO Hifllf'rypau1111. 

H3BecTirne B H8CTOHmee BpeMH M8TOJ1.H pactJeTa M8I'HllTH!iX no-

JieH, C03,naBaeM!iX onpe;n,eJieHH!i!M npoqiHJieM ITOJllJCHliX H8KOH8'1!'Hl!ROB, 

He o6ecnetJHBaDT Tpe6yeMolf TOtJHOCTH. IIoaToMy tteo·6xo;zr.HMO npoBe-; 

;neHHe ueJIOI'O KOMITJieKca pa6oT no 3Kcnepl!M8HT8JibHOMY l!CCJie;no

BaHHIJ H RoppeRL{llH xapaKTepRCTHR MaI'HHTHOI'O 'noJIH •. 

Peqiep11pyeMaH pa6oTa nocBHmena pa3pa60Tke II aKcnep11MeHT8Jib· 

HOH npoBepKe M0TOJ1,0B qiopMHpoBaHIH{ M8I'HIITHOI'O noJI.H. iiccJie;noBa

HHR npoBOJ),l!Jil!Cb rtpHM0HH~8JlbHO K cepHHHOMY QHKJIOTPOHY Tl!rta -

1-240, npoeRTHp0B8HHe KOTOporo BeJ),eTC.H B HaytJHO-HCCJie,noBa

TeJibCROM llHCTHTyTe 3JI8KTPO~ll3lltJ8CROM annapaTypli HM.~.B.E~pe

MOBa C 1960 I'OJ).8 [4, 5, 6] • 

' HsoxpoHH!iH QHRJlOTpOH Y-240 (;zr11aMeTp. nOJIDCOB M8I'HHTa 

240 c--· :pe]!.H83Haqe.H ]1.Jlf! npoBeJ).eHH.H 3RCnepHMeHTOB K/lR Ha 

Bl!':.JeHHeM, TaK I! Ha Bl:lBe,ii.eHHOM ITYtJRe ycRopeHHHX tJSCTHL{. 

Ilpe.nnoJiaraeMa.H llHT8HCHBHOCTb BHyTp8HHero ITYtJRa ]10 rooo UKa, 

BHBe.neHHoro - .no IOO 1.rna. Ilpe;n.eJIH peryJIHpoBamu1 aaepr1rn 
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Tlfn ycRop.HeMoli tJ8CTlfL{H IIpe;neJ!li JeryJIHpoBaHl!H a 
Y 40, M3B 

+1 Pi ' . 7,5 - IOO 

d.+f 4.,5 - . 70 
1 

H+2 
e4- 9,0 - I40 

c+ir 
f2 

II - 180 

x•s I5 - .240 
f+. 

0+G I3 - 2IO 
fG+G 

J{e2D II - I70 

R +1 
'L1ro IO - 165 -

,lIHccepTal.lK.H COCTOHT K3 TpeX•I'JlaB. 

B nepBOK, o6sopHO~ I'JiaBe KpaTRO paccuaTpHBaDTcR OCHOBHHe 

BOnpocu Jl,Bif]l(8HHR tJaCTHU B nepHOJ1,lltJ0CKHX M8I'HHTHHX llOJIRX, Ha 

OCHOBe KOTOPHX onpe;n.eJif!IJTC.H Tpe6oBaHHf!, rrpe;n~RBJIReMHe K na

paueTpaM J.mI'HHTHOI'O llOJI.H. IToKa3aHo, ~TO B CJiyqae L{KKJIOTpOHa 

Y-240, Huemero MlfHHMaJibHYD nepHOlJ.l-fl! HOCTb M8.I'HHTHOtl CTPYKTy

' pH ( j{ = 3 ' ) H 60JibIDYD I'Jiy6HHY pa,uxaJibHO-H80lJ.HOPOlJ.HOlt asH-

MYTaJI!>.HOli BapHaQlfH llO.ID!. HaH6oJiee L{eJiecoo6pa3HliM '.HBJI.HeTcR 

rrpe;n.cTaBJI8HHe Harrp.H~eHHOCTH Ma.I'HHTHOI'O noJI.H B M8~HaHHOlt 

ITJIOCKOCTH sasopa B BH;ne p.H;n.a c»ypbe no 83HMyTy: 

H ( R, e.1 = H lR l { f + £-A-. (R 1c~.1i,, [ 8- ~ ... lR 1]} 
8;nec1, H ( R.) - cpe,nHee sHaqeHHe HanpHJKeHHOCTY. MarHHT Horo 

llOJI.H Ha .naHHOM pa~11yce; 

N - nepHo;nHt1HOCTb uarHUTHOR cTpyHTypu; 

. A.N,, - aunJIHTy;na Nn -oft rapuoHHRH no.11si; 
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tp, - ~asa .N,, -off rapuomnur BO.llR. 
Xn 

IlpeHMYJt8CTBO Bli6paHHoR (f,opMB Pa3~0.8HHH no.mr 3aKJil)'f88TCH 

B TOM, qTo B JIHHeffHOM npH6JIUeHHH OHO fi03BOJIReT san1caTI, 

ypaBHeHHH ltBH&eHHJI B BHlle ypaBH8HHfi .XHJura. MeTOllli pemeHHJI RO-. 

TOPliX ltOCTaTO'lHO xopomo paspa6oTaHli. CpaBHeH1e 8KCD8pHM8H

T3JII,HYX ( fiOJI}"IeHHliX Ha ;ll8ffCTBl'Jlllt8ff MO;ll8Jffl lllfK.llOTpoaa) II pac-· 

'lerm,x .naHHliX no onpeite.aemrn xapanep1onx ny,raa yo1CopJ1eM11x 

qacTHU noxasa.ao. 'ITO ltOCT8TO'lHO·YqftSB8TI, TJl• 'l.leHa B pa3JIO-
' •,. . 

aeHHH MarHHTHOro DOJIJI B PHll ~yp:oe. 

Ja.aee B pa6oTe llM c~yqaJI.UHIUIOTpOHa Y~40 paccMaTpffBaeTCJI 

BJIHJIHHe HCKU8HH~ ITOJIJI Ha llBHX8HH8 qacTHU •. llpDOll.llTCJI Bl:lp9e

HHJl,IT03B0.11Jl'D~He OU8HHTL onacHOCTL B03MOMHliX JIHHeffH!iX ff H8JIH

Hef.tH!iX pesoHaHCOB H 0Ilp8lt8J1HT:& ,nonycRH Ha aMIUlKTY.ztH m13mn 

rapuomrR BOSMy~eHHH n~JIH. 

B ROHtl8 nepBoff rJiaBH paocMOTpeao ~30B08 )lBH1it8HJle BUHR

JIOTpoae C asHMyTa.lII,HOR BapKatniel Mar.HJITBOro UOJUJ. IlOJIJ'l8HO 

Blipaze1me Jt.llH ff,asonoro c,nnHra B npouecce ycxopemrn, xoropoe ,, 
Il03BOJ!Jl8T onpeiteJIHTb nonyoRH Ha OTRJIOH8HHJI OT ~aROHa ~opuH

POBBBffll H30XJ)OHHOff 38BHOHMOOTH opeitHero noJUJ no pa,nHycy npH 

pasJDiqBl,JX SH8'18HHRX 8.MITJlHTYllH YOROJ»il0ll!8ro HBDpJm8Im'ff Ha .ny

aHTe, a Taltll[e OQ8~HT:& Heo6xo.nHMYD, OTat'.SHJif>HOC1'o t.rarBKTHOro 

n.o.lIJI BO BpeMeHl{ If TOl!HOCTF> uarHHTIDlX Hsr.repetm.J.i. 

. BTopaJI rJI!lBa IlOOBffnieHa rfiopMHpoBaHHll' M8t'BJIT-HOro llOJlll 

·HSOxpOHHOI'O UHKJIOTpoaa Y-240 c pery.11Hpye.110R 8Hep:meff srac

THU. 

JJ,JUl M2I'HHTHOli CTPYRTYPH UHKJIOTPOHa Y-240
1

, rne no ot'.St.euy 

ITOJiDOHliX H2ROH8'1IDIROB MarHHTHaJi npoHHuaeUOOTb ·JreJiesa f 
H3M8Rff~TCJI B mHpOKHX npe,neJiax BnJIOTL ,no 3FIS'lfeHHff f , 6JIH3-

RIJX. K 8)lHHHU8, DpHl.teHBHH.e HSBeCTHliX M8TOllOB 'pact1eTa (7, 8] 
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H8 M0~8T o6ecneqHTL rpe6yeuyD TO'lHOOTb. 

~opuHpoBaRHe uarHHT'HO.rO ITOJIJI UHKJIOTpoHa Y-240 6HJIO npoBe

.neHo B p83YJILTaTe pa6o'l' Ha ~0,7l8JiffX (HCITOJio30BaJIHCb llB8 MO~e

JIH uarHHT& B M80DITa6e I:7,02 H I:3,51 HaTypaJibHOH BeJIHqHHH) 

C HcnoJib30B&Qeu npadJIUeHHliX IlOJIJSMITHp,rqecRHX ~OOTHOID8~H~~ 

nosBO.IIfflJ!llHX np0H~BOllK1L oueuH H3.MeHeHKff cpe.nHero 3HaqeHHH H 

rJiy6HHH BapHaQHH MarHKTHoro DOM, BliSHBaeMNe Bap&HponamreM 

~OPMli ceKTOpOB HJIH B036Y~ll8HK8M pa3JIH'lHblX KoppeRTHPYDmHx 06-

MOTOK. 

AHa~K3 3RcnepHM8HT8JibHHX ll8HH~X M0,7l8JIHpoBaHHJI Kal!Jl.Off Mar

HHTHOff OTPYKTYP~ npOB0,7lHJICJI Ha HeOKOJibKHX, o6HqHo 4-6 ypoB

HJIX B036YJ[ll8HKR MarHHTa. 

B pesyJibTS'l'8. npe.nnapHTe.llbHoro MOl{eJIHpOBaHirn 6HJI DpOH3B8-

,neH BH6op TKna MarHHT HO if OTpyxrypH - TpexoeKTOpHolt, OJia6o

onHpa.11bH~ff -: HaK60.11ee npHrO;llHOli llJffi CJIJ'laJI QHKJIOTPOHa O pe

ryJIHpyeMoR 3HeprHeff qacTHQ. IlpeHuymeorBa uarHHTHOff CTPYRTy-

pH aroro THna saRJID'lamc# B cJia6olt saBHOHMOCTH OOHOBHLIX xa

prutTepHOTHK MarHlf'l'HOro ITOJiff OT ypOBHJI B036YJrll8HHR, B y,no6oT

Be pasue111eHHff Boex Roppe!(THPYDIIIHX o6MOTOR, T8XHOJIOrHqHoCTH 

ff, Clplll3HHT8JibH()il DpOCTOTe B H3r'OTOBJI8HHH aJieMeHTOB Mal'HHTHOif 

OHCT8Ml:l. 

cilOKYOHPYllillK8 CBOIIOTBa uarHHTHOrO noJIB UHRJIOTpoua Y~40 

,nonHH, o o,urol! oTopoHH, o6eoneqHTl> aRoHaJI&Hyn ifi.oxyciiponxy 

ITplf ycxopeHIUf B H30XPOHHOM pe.EIU.18 Ha1160Jiee peJIHTHBHOTCRHX 

qaoTHn - npOTOHOB, aHeprHJI ROTOpliX Ha ROH8'lHOM pal{Hyce pan

Ha 100 MaB, H, o Jtpyroff OTOPOHH, ,naTb B?3MOlltHOOTb, 11a6earaTb -

napaMeTpHqeoRHH pesoHaHO ~ = ~5 ! • ROTOpHff M0~8T npon-
. ~ 

~ll'TbOff npH'ycxopeH!H DpOTOHOB no HHSKHX aHeprHI! HJIH-npH 

ycxopeHRH MHorosap~,nHHX HOHOB B MBI'HHTHOM none C yRasaHHliMH 
-~ . 
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,poJCYOHJ>YllillHMH OBOffOTBaMH. Tpe6yeua.R I'H6ROOT1, (jioRyOHPYDlllHX 

CBOffOTB B B!:l~paHHOff uarHKTHOff OTPYRType ,ll.OOTRraeTO.R nyTeM 

OOOTB8TOTBYDlllero B!:l6opa yrJia CnHpaJibHOOTH MarHHTHoro noJI.R 

H HOnOJib30B8HH.R MOll!Hl:lX ]J.OJIHHHl:lX 06MOTOI<, CJiyE:all{KX ]J.JI.R pery

JIHpOB8HH.R rJiy6itHH BapHa1.t1nr noJI.R- no asnuyTy. 

CBOiiOTBa asHMyTaJIMJOti BapH8Lt!IK uarHRTHOro noJI.R URR.R.OTpO

Ha Y-240 raicoBu, tJTO yonomm 0Ta6HJI0HooTK aKoKaJII,nux xoJie-

6afiKR Boex tJ8CTHU, yoHopeHK8 ROTOp!:lX npe,ll.noJiaraeTOJ'f Ha 

Y-240, Y.llOBJJ:eTBOp.RDTO.R 6e3 HOnOJib30BaHH.R ,ll.OJIKHHl:lX 06MOTOK. 

itcRJil'.ltJ8HHe COOTaBJIReT pel\H!M ycHopeHHff ITpOTOHOB B ,lllfanasoae 

3Heprnll 70-IOO MaB, Tpe6yom11:lf npmi.eaem1.R JJ.OJIHHHl:lx o6Moros: o 

UCJibl!J yBeJirfl,eHR.R I'Jiy6HHU BapHauin1 }IOJIR ((flJiaTTepa) no 83HMY

TY. l[OJIHHHUe 06MOTHR HC06XO]lKMbl T8RJll'e npu YOHOpemrn IlpOTO

HOB 1-t 1.morosap.R,llHUX HO HOB IlpH HK3HHX 3HatJemu~x HHJJ.YRUliR. 

)lpyroff CTOpOHOH Bonpoca i!JopwrpoBaHHR MafHIITHOro noJIR RB

JI.fiJIOCb noJiytJCHHC K30XPOHHO~ 38BHOIUI.OOTK ope,D,Hero no.rm no 

pall,i!yoy npH ycHopeHlfH pasmttiH!:lX tJaCTHU ,l!.0 B03MOJ!:Hl:lX 3Heprd. 

BK,ll, 3aBHCHMOOTH OOHOBHOrox/ MarHKTHOr'O noJIR oyme_ciTBCHHO H3-

MeH.R8TCH np!I peryJIHpoBaHHH YPOBHR: B036ya,n.eHHR MarHHTa, no-

'· 
STOlJY tpOpMUpOBaHHe H30XpOHHOr'O 3aRoHa ope].(Hero IlOJIR no pa-

.llHYOY npOH3BOJtHTC.fI C noMomr,o I5 ROHl.{eHTPKtJCOKHX 06!.:0TOK. 

Onpe,ll,eJieHHe 3HaqeaHli TOKOB B Hal!tJtOH KOHUeHTpHtJeoRoR 06-

MOTICe npOH3BOJ(HJIOOb MeTO,ll.OM Ham,eHb!:UfX RBa,D,paTOB Ha Bl:ltfHO

JlHTeJibHOl-i uam1rne. C UCJI!,I) .YqeTa tpll30BOro .ztBHl!tCHH.R ·uero,11. 6~.lI 

xJ Ilo.n 0~ HOBH!lM uarHlfT HUM nor.eu ITOHHUaeTCR noJie, CBOHOTBa , 
asm.e,. :aJibHOA Bap11aun1t ROTOporo Ha JtaHHOM YPOBHe B036y,r.
-;!' l{L},. uarHHTa Y.l!.OBJ18TBOp.Rl'.lT ycJIOBIHiM CTa6HJlbHOCTlt aRcK-

ibHHX RoJie6aHH~ tJacTnu npa ycRopea,m JtO aHeprmr, onpe
;11.eJineuo, aT1n1 no.11eu. B o6meu cJiyqae oao RBJI.ReToR cynep
no3HUHe~ no.lleA no&DCH!:JX HaKOHCtfHKKOB H JtOJIHHHl:IX o6Mo
TOK. 
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YCJIOlltHeH BBe].(8HH8M BeooBoro qJaRTOpa, nponopu1-10HaJI0Horo tJHC-
- . ... -

JrY o6opOTOB qaoTHUb: Ilplf ]tOCTllllt8HHH ,en. J(aHHoro pa,11.Hyoa. Ifc;.. 

nOJib3YR 3RcnepHM8HTaJibHUe ,ll.&HH1:1e, noJiytJeHHUe Ha U0].(8.IIH uar

HHra; nyTeu npo6a1:1x paoqeroB 61:1JIK onpeJteJieHl:I trKoJio, noJ1oxe

Hne no pa,ll.Hyoy. H MOlllH00'.1'H m1raa1rn KOHl{eHTpHtJec1rnx 06UOTOI< 

(p110.I) 1, • 

6~, . . . 

•a,1 \ A f\. ----~d-0 V.;;, V 

-2q V . /lpYroH:; .. /00,,,;;, 

..,,0,. 

Ha pHOYHHe H306pa~eHo ~opuH

poBaID!e H30XpOHHl:IX 3aBHOHUO

CT8H H3M8H8HH.fl ope].(Hero noJI.R 

no pa;nnycy B oJiytJae ycRope

H~.fI flPOTOHO~ lO DHep~HH 20 lf 

IOO MaB, OTRJIOHeHKn pactJeTHO

H,x3 Fi, 

~o 

5 -ID 15 cO ,?5 aQ R,c>r ro fiOJ!.fI OT Tpe6yeuoM H30XpOH-

-,iul 
I 

vvv· .... vv<- -~·. 

l 
u . fp)rro,.,,,~ zo.,,.,,e 

HOf.l 3aBKCHUOOTli . 

( dH= Hu.} - H LLJ- (pa.e'"!). ) 

10 ·i•3 D OCHOBHOlt o6JiaCTK ycKopeHH~ 
k. 

¥ ~ ·. Ua=p . . £ ~o! ~----7, BO;nlfT K qia30BliU O,ll,BIJrlllf He 

He· npeB1:1manT IO-I5a, tJTO npu-

1,11t+1+11•tHt· . o , ,o 1~ 20 26 .io ~a,. 6or.e~ IO-I2 , r.e. yoKopeH1re 

Prlo. I ~OpMllPOD.aaue II30Xpon..:. ooymeoTBJI.fleTCR npaRTHl!eOKH B 
HOit saBHCHMOCTH opell,-- ' 
He:>o fiOJiff 110 Da,IJ,lfYOY l{30XPOHHOU pe.liKUe • B J(aJrbHeil-

meu ueTOlKRa ~opMHpoBaHKR 

Hu.}-(R) noJiy1rn.11:a aKonepuueH

TUoHoe fiOJ(TBepl!l,itCHHe Ha ,neffctBYD:il8ff MO,ll.CJili Ul:I<JIOTpoHa., 

TaH1u1 o6pa;rnu, pemeHne yI<asaaaux cropoH sa].(a1rn qiopuapoBa

HR'.R MarHHTHOI'O noJIR UIUC-'IOTpoua Y-24~ no~BOJ[R'J!O 060CHOBaTI:! 

I) Bl:l6op ROHrpHrypauHII fiOJIJ:lOH!:lX HaROHetiHIUCOB, T.e. lfifC,lO 

rr (jlopuy oen~opoB, BeJIHtranu sasopoB B xoJWe "B ,11.oJtHHe; 



; 

8 

2) reoMeTplftfecKHe r,a3Mepu, no.1101.feHHe no pa1v1ycy H MO!ll

HOCT& IlHTaHHR .ll,OJIHHHliX o6MOTOK; 

8) tfHCJIO, pa3uemeHH6 no pa,n.Hycy H MOl!IHOCTH nHTaHHR KOH

U6HTpHqecKHX o6MOTOK. 

HaKOH6U, TpeT&eff CTOpOHOff Bonpoca ¢opMHPOBaHHH MarHHTHOR 

CTPYKTYPli UHKJIOTPOHa HBJI.R:6TCR BH6op .ll,OITYCKOB Ha TQtfHOCT& H3-

I'OTOBJI6HH.R •: MOHTaliia SJieMeHTOB MaI'HHTHOt:i CIICTeMu, onpeiteJIH

DmKx napa.MeTpli rapMOHHtfecKHX o6MOTOK. BeJIHtfHH!i .ll,onyoKoB on

pene.11RDTCR HaJIHtfHeM Hlf3IDHX rapMOHHK a3HMyTa~&HOff,H60.ll,HOpO.ll,

HOOTH Mal"HHTHOI'O flOJIR. Pe3yJI&THpyD!llaR aMnn!Ty.ll,a, nepBoff rapuo- ✓ 

HHirn ,6i.Jia onpene.11eHa B npe.nnoJio::r;eHHH c.11yqatfaoro xapaRTepE.· 

paonpe.ll,eJieHHR omH60K. Ee 3HatfeHHe 6HJIO BlitfHC.116 HO· 113 YCJ!OBH.R:, 

'lTO norpemHOCT& Ka:11\'.J!,OI'O SJieMeHTa Mal"HHTHOH OHCTeMli 'npHBO.ll,RT 

K fl0.R:BJI6Hl!D nepBOH rapMOHHKH DOJIR, He npeBHmanmeff no.aMnJIK

TYJ!.8 ros. YKa3aHHOe ycJIOBHe 61iJIO lfOilOJI&30BaHo .ll,JlR onpe.ll,eJie

HHH .n.onycKOB Ha TO'lHOOT& H3I'OTOBJieHK.R: H MOHTaliia 8.116M8HTOB, · 

iflopMHpyvmKx no.11e B 3a3ope. Bue op napiMeTpoB rapuoHHtfeCRHX 

o6MOTOK np0113Be;ii:eH MeTOJ!,OM B6RTOpHlix ]i:1rnrpaw 113 YCJIOBHH 

ROMIT6HCaUKH MaICCHM8JI&HO B03MO!IHOH pe3yJI&'1'Hpy1>ll{8H aMITJIHTY.ll.li 
--· ~ ' \. 

nepBOH rapMOHHKH 83HMY'!'8.II&HOH H60.l1.HOpO.ll,HOOTH uarHR~Horo ITO-

JUI. 

B KOI!Ue BTOpOH r.11aB1i paccMOTpeHa Heo6XO.ll,HUaH TOt{ HOCTI, 

uarHHTH!iX H3MepeHHff Ha UHKJIOTpoHe Y-240. 

IloKa3aHo, t{TO He06XO]lHMa.R: TOtfHOCT& Mal"HHTHNX HsuepeHHR 

UOlKCT 6111'!, O~eJieHa, HCXO.ll,R H3 pacOMOTpemrn: W330BOI'O .ll,BH

aeHRF ipoUecce ycRopeHHR. C~OPMYJIHpOBaHH Tpe6oBaHHff K T01i-

I!l · .,i annapaTypi. J!.JI.R: uarHHTHHX Hsu:epeHHR (£. rs) H 'x np_~1cno

codJrelfflJUf Jl.lLR ycTaHOBRH naTtfHROB-H3MepuTeJieff nonH·B sa,n.aHHOW 

T01ilt8 M8;ll■aHHOff DJIOCROCTH (t0,05 MM - no pa.ll,HJOY H ±,0.QI() -

.,j 

V 
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·~ (j 
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- no yrny). npH BliDOaHeHHV. KOTOp!iX om•6xa B onpe;11.e.11eHHH 

'cpe;11.Hero SHatfeHHH Hanp.R:aeHHOCTH uarHHTHOro no.im He npeBYCHT 

+(2-8)s. YXa38HH TaKBe BOSHHRaEJIIIH8 norpem&OCTH B onpeA8JI8HIIH 

OCTaJlbHYX xayurepHCTHK no.lUI. 

B saxJllltleHHe npHBeaeHa paspa6oraaH~ nporpawa uaraHTHHX 

H3M8peHHff, ocymeoTBR6HH8 KOTOpoR o6ecne1iHT DOJIYtf8HH8 aeo6xo

JlHMHX AB.HHIIX no pac~eTy TOROB B KOppeRTHpyDmHx o6MOTR8X Ami: 

HsoxpoHHoro ycxopelDIR paa.oqHHx qacTH~ ao .111>6oro sHaqemra 

npoeKTHOR SHeprHH. 

B TpeTI>eli rJiaBe OIIJfCRHli IICC.18;!lOB81DUI, BYDOJIHeHH!i8 B ne

puoa sanycRa MO;ll.eJIH U.HK,lOTpOHa. 

lteRcTBYlllll,aH MO;ll.eJI& UHKJIOTPOHHOif ycTaHOBKH Y-240 003,l{aHa 

Ha 6ase 3JieRTpouarHHTa, 0 ;11.H&leTpOM ITOJIDCOB 68',5 CM. Ha MO.ll,e

JIH B03MO~HO ycKopeHHe IlpOTOHOB B .n,Hana30H8 SHeprHM OT 2 .ll,0 

8 M3B'H HOHO~ ;11.eRTepHH OT 0,5 ao 4 MaB. 

OOHOBH!:18 nap&1eTpu MOA8Jm. · 

I. W.arHHT H RoppeKTHpyDmHe o6uoTRH: 

;11.HaMeTp nonDca - 68,5 CM 

KOH8t{H!iR pa,n.Hyc ycKopeHHH - 29 CM 

·ra6apHTH MarHHTa - 200x75xI50 OM 
! ' - . 

Bee MarHKTa · ( c o6MOTK8MH) - I5 T 

MOll!HOCT&, ITHT81flUi OCHOBHOif 
06MOTRH . - IOO ·KBT 

THn uarHHTHOR OTpyKTyp!i -: TpexceI<TOpHaR, c.11a6ocmfpaJI&H8JI · 

Bos;11.ymHHe 3asopu - 7/22· 'cu 

qHo~o KOHU8HTPH'l8CKKX 06UOTOX - 9 nap 

UOll!HOCTI, DHTaHHH '.KaJCaoff KOHUeHTpH'lecKOR o6MOTKH ,,.. 9 Rl!T 
. (Ma.RO.) ' '. 
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rapMOHH118CK,Ke o6MOTKH . .-.no TpH-nap1:1 B KIU:Jl,OH 
"l(OJIHHe" 

Bp8M8HHaH H8CTa6RJII,HOCTJ, MarHKT- ' 4 
aoro noJIH - ( 3-5) • ro-.. 

\ 
2. BHCOKOllaCTOTHaH CHCTeua: 

OJl,HH 180-rpanycHHH nyaHT, MaKcH-
MaJII,HOe HanpH~eHHe Ha nyaHTe - I5 KB 

anepTypa nyaHTa 

Jl,Haila30H qacTOT cymecTBYD!ll8R 
pe30HaHCHOH CHCT8Ml:l 

- I7 MM 
; 

- 9~I2 Mm. 

c' 

B CBH3H C T8M, IITO MaKCHMSJII,HM 3HeprHH npOTOHOB Ha uo,ne-
\ 

JIH He npeBHmaeT 8 M3B,· noJIHHHl:le o6UOTKH He npHM8HHJllfCI,~ 

OCHOBHOH 3aJ1,a11eH MarHRTHl:lX H3MepeHHH HBJI.IIJIOCI, ~OpYHpOB8Hlf8 

R30XPOHHl:IX 38BKCKMOCT8H H3M8H8HKH cp~J1,Hero, noJIJi no panHycy 

Jl,JIH ycxopeHHJi pa3JIKIIHHX 11acTHU Ha pa3JIHIIHl:IX'YPOBHHX B036y~-. 

Jl,8HKH MarHHTa. 

IlOJIHSH nporpmwa uarHHTHl:lX H3Uepemttt 61:1J1a Bl:lnOJIHeHa Ha 

Tpex ypoBHHX, COOTB8TCTBYDmHx pe:HMIW ycKopeHHH npOTOUOB JO • 

3HeprHH 4 M3B If Jl,8HTOHOB Jl.0 aaeprnK 3 R 4 MaB.- HanpHlll'.eHHOCTI, 

. uarHHT Horo~ llOJIH B ueHTp_e npH 3TOM COC,TaBMJia 7, 2 j r2, It I4 RS 

COOTB8TCTB8HHO. 0"6pa60'l'Ra J!.SHHliX uarIDITHl:lX lt3MepeH1tR R pac11e-
\, 

Tl:l no onpeneJieHRD Bcex H806XOJl,HUl:IX napaMeTpOB npOHSBOJl,HJIHCI,
0 

Ha BHIIHCJIHT8JII,HHX MamHHax C noMomLD ~opuyJI, npHB8Jl,eHHl:lX B 

nepBl:lX JI.BYX !'JiaBax pa60Tl:l. 

YcnemHl:lff sanycK MOJ!.8.IIH B p8MlfM8X YCR0p8HHH npOTO~OB Jl,O 

aHeprm,1 2 MaB ff Jl,8VTOHOB Jl,0 :lHeprirn: 8 H 4 MaB 3RcneJlllMeHTaJIL

RO. nOJl,TBepnHJI_ npaBHJII,HOCTL pa3pa60TSHHOff MeTOJl,HRH ~opunpoBa

HIUI noneH. B OCHOBHOff o6JiaCTH ycKopeHHJi (p!fc.2') xapaitTep 113-

MeHeHHH HITTeHcRBHocrH ny11xa no pB.JlHycy CBHJ1,ere.11LcTByer ·06 

I 

.,j ,1 
·t }, 

.I 

,,) 

Ii 
1: 
,t, 

I> 

I/ 

i\ 

)I 
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OTCYTCTBlHf rIOT8pI,, Bl:lSBaHHHX (j'la30BIDlH CJl,BKraMR KJIH Hapyme-

,HK8M YCTOYqHBOCTH 6eTaTpOHHl:lX KOJie6aHHff. KaR BHnHo H3 pHcyH
:J. ,.,,a 
l?O 

IS 
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U9= IDxg_ 

Uq = Bi<b. 

I' Uq = 7J,_ 

u. :6.&: 

Uo=OkG. 

·• 
xa, ;neiirom,r c :rneprKefi, 

paBHOff 4 M:rn, 6flJIH no

JiyqeHH Ha KOH811HOM pa

JI.HYC8 yoRopeHHH npH 

HanpHEeHffH Ha nyaHTe 

. 5 KB, IITO COOTB_eTcT:sy

er ycxopeHHD npOTOHOB 

Jl,0 3HeprHH TOO MaB Ha 
~ o L----,.5,_--.,,./0:----''--1S"""" __ _,2e:o-----,,zs7"'"-➔aq· R,,,. 

~HRJIOTpoHe Y-240 no 

qHcJiy o6opOTOB. 
PH.c.2 H3M8H8Hije HHTeHCHBHOOTff 

nyqxa no panifycy. Peium 
yoRopeHHH nefiTOHOB ~o ' 

aHepr1m 4 MaB. IlpHBeJ1,eHHfl8 pe3yJl:&-

TaTil nonyqeHfl 6es KaKofi-~H6o 3KcnepHM8HTMLHOff IlOJl,CTpOfiKH 

pao11eTHl:lX 3Hall8HHff·TOROB B ROHU8HTPHll8CKHX '06MOTKax. EJ1.HH

CTB8HHl:IM napaMeTpOM, Tpe6oBaBmHM aKonepHM8HTaJI:&HOrO corJia

COBaHHH, HBJIBJ'IOCL cMememrn paspRJ!,HOro RaHaJia HCTOIIHHKa OTHO

CHTeJILHO ueHTpa uarHHTHOro nOJIH. PesKaH 3aBHCHMOCTL HHT8H

CHBHOCTK ny11Ra Ha ROHeqHOM pa;n.Hyce_ycRopeHHJi OT cuemeHHH 

ROHHoro HCTOIIHHRa B6JlH3H OITTHMaJILHOro noJI0~8HHH, KOTOpoe MO

UT 6BTI, HaP.neHo pac11eTHHM nyTeM [9, lO], KatreCTB8KHO rono:

PHT O B.IIHJiHHH p' 830HaHca .\ = .1_ Ha CT86HJI:6HOC'l':& pa.lUfaJII,-. v~ 3 . 
Horo JI.BHllt8HIUi B U8HTpe. 

. PacqeT1:1 no onpene.11eHHD ~asoBux cnnHrOB B npouecce ycRope

HHH H 118CTOT aKCH4Jl:&HBX 6eTaTpOF.HUX KOJie6aHHff no panuycy B 

npeneJiax roqnocTH HsuepeHltff connaJ!H c aJ<cnep1tuenTa.'ILHi.iilII 

11amnn..m, fiOJ'IY'{eHHW,ffl Ha UO;ztE!JIR. Kap'i'IIHa q'iasoBOI'O ]tDHllt8H.lUi 

6uJia ·no.i:y11ena nyreu aHa.irn::3a cep1rn xpHB11x pacnpe,1teJiemrn nn

TeHcHnnocTH nyqxa no PMHYCY npH BapLHPOB&HHR TOROB B 
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. KOHUeHTpHqecKKX 06MOTKax B6.IIH3H OITTKMaJil,HNX 3HaqeHHit', a SKC

,nepHMeHTaJibHOe onpeneJieijHe qacTOT ai<cKaJlbHNX KOJie6aHHR npo-
Q 

HSBO]lHJIOCb C IlOMOll{blO annapaTypu, Il03BOJIRDll(eH·ITpOHSBec'tK pe-

SOHaHCHYD pacxaqxy KOJie6aHKH llaCTHU :e aKCHSJibHOM HanpasJie

HHH. 

OcHOB Hl:/e resyJibTaTli HacTORll(etl pa60Tli. MOXf. HO CYMMHPOBSTb 
; I 

cJie]lyll!IlHM o6pasoM: 

l. IIpe]lJIOJKeH BapHaHT uarHHTHOti CTPYKTYPli ,H30XpOHHOro UHR .... 

JIOTpOHa Y-240 c peryJIHpyet.wR SHeprHeR l!aCTHU, ]lOCTOHHCTBOM 
,· 

KOToporo RBJIH8TCR B03MOEHOCT~ ycxopeHHR npoTOHOB B ]lKanaso~ 

He SHeprKH OT 7,5 ]lO IOO Mss. B pesyJibTaTe MO]l8JIHpoBaHHH on

pe]l8JI8Hli B8Jnl't{HH!i sasopoB B XOJIMe H' B ]lQJIHHe; rpopua H 'fHCJlO 

c-~Topos; ROJIHtJecrso, pacnoJio~emre K aunep;:-BKTKH scex Kop

peRTHpyvm11:x o6MOTOR; yxasaau nonycKH Ha TO'IHOCTb H3rOTOBJIC

HHR H MOHTalla B sasope Bcex 3Jl81.dCHTOB uarHHTHOR CH,cTeuu. ,Ilpm 

MO]le~HpOBaHHK npKMeHRJiaco paspa6oTaHHBJI IlOJIYSMilKPHllecRaR Me- • 

TO]lHKa, IT03BOJIRDll!Sll: oueHHTb H3MeHeH!e OCHOBHHX xapanepHc-

TlfK uarHHT Horo IlOJIR npH H3MeHeHliH qiopuH IlOJ'DCHliX HaKOH8'11HH

KOB H BOs6y~]l8HKH .zm6oR ROppeKTHpynme~ o6MOTKH. 

AHaJIH3 no.rryqeHffliX no.11eR Ha pasJIHtfH!IX ypoBHRX so-s6y1tir.eHl!H 
l 

uarHKTa IlO]lTBep,nHJI HX np1tro;nHOC.Tb ;nmr ycKopeHHH llSCTHU B ]llf-. ,, 

anasoHe peryJIHposamrn SHeprHff, npe.nycuoTpeHHNX npoeRTOU UKR

JIOTpoHa Y-24Q. 

2. Paspa6oTaaa-MeTO]lHKa $0PYHpoBaHKH H30XpOHHOH 3aBHCHMOC

TH H3M8HeHHR cpe,nHero IlOJIR no pa,nHycy ,nJIR ycRopeHHR pa3JIHl!

HllX qac11•' .no JID6oR B03UOltHOff 3HeprHK B Y-240 ,C IlOMO!llbll XOH

ueH~l AqecRKX 06MOTOK. Yxa3SHHaa-ueTO.ll.HRa Il03BOJIHeT no pe3JA&

TSTaJ.I MarHHTHliX K3MepeHHR ITpOH3BeCTR ·Ha BHqHCJIHTeJibHOA uam11-

He pactf8TH. COCTaBITb KaTaJlOrH TOKOB B·KBQOA ROHU8HTPH-. 

9 
\ 

n ,,, 
"1 

' 

i"' 
1! 

~\ ,, 

r 
I 
I 

<I 
I 

;~ ,, 

1, 

JI 

·, 
I 

.\ 
! 
\ 

l 

I, 

.. 

IS I 

qecxoA om.orxe .nu H3oxpoHHoro ycxopeHHR JID6oA qacrlttN .no 

DPOK3BOJliHoR 8Heprx11 B ,nHaDa30He,ee peryJIHPOBSHHR Ba Y-240. 
8. OcymecTBJieH 3SDycx neRcTBYllllleA uoneJIH ·npoexrHpyeuoro 

ItHKJIOTpoHa. OcHOBHHM pe3y.11uaTOM 3anycxa uo;ne.u RBJtReTcR 

sxcnepHMeHTallRoe ~OX&38T8JlbCTBO B03MOZHOCTH peryJIHpOB8HIH 

aHeprxH nyqxa B B&6panol uarHHTHol crpyxType. Ha 11one.11a 

Bp013Be~eHo Mo,ne..tapOB8HHe K30XpOHHOro ycxopeHKR DpOTOHOB ;no 

neprllR IOO M8B DO 'lHCJ!Y, o6opOTOB. 

·OcHOBHOI uarep•a~ .naccepr&I{HK ony6JIHKOB&H s pa6orax 

[ 4, 5, 6] , a Taue .nox.11a.nt1u.110R &a uez,nyHapo,nifux xoepepeH-
' 

,·ItKRX DO YCKOpHTe-.lUIM B Iy6&e (1968) H., ~pacxaTTH (HTSJIHR, . 
1965) • 

f 

' '.) 
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