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lKH~tKO" E.n •• [KYJl!Koaa E.M.j. noJtl!KOBa P.B. P9 - ll735 
CymecTeoaanHe perneHHR onno~ nenHHefiuon Kpaeson aanaqH 
TpSHCriOpTHpOBKH 38pR>KeHHbiX qacTHU B yCK:DpHTenSJX 

DoKaaano cymecTBOBanue pemeHHR nenunefinoH Kpaeaon aanaqu Tpanc
nopTHPOBKH 38pSI>K9HHbiX 'tJ:BCTHU anSI Cny'IBSI 1 J<!]crna MarHMTHOe none flOBOpOT

HbJX MBrHfiTOJ! OflHCbiBaeTCSI O.llHOJ1: KOMriOHeHTOtf Bz(X ,y, Z) , 8 KOMriOHeHTbl 

Bx H By rroRensnoTCSI aa cqeT paasopoTa MarRHTDB • .llannast pa6oTa oTHOClfT-. 

CSI K rrpo6neM8M C03.18HHs:r: CHCTeM Tp8HCITOpTMpOBKH H COrJIOCOB8HIUI ITY'liKOB 

1.J8CTHU. nnil CoanaHHSl IIOllD6HblX CHCTeM He05XOllHM paCt.:J;eT napaMeTpOB 

H reoMeTpHH sneMeHTDB cucTeMbr. MaTeMaTH'lleCKH B aaHHoM cnyqae sTo 

CBO.OHTCS1 K peU19HHIO Kpaeaoti 38llal.JH CHCT9MbT HeJIHHefiHhiX JlH~1Jep9HUHBnhHhiX 

ypaBH9HHfi 2-ro ITOPHAK8. npuseneHa M8T9M8THqeCK8~ ITOCT8HDBK8 H anropHTM 
perneHHSl H8 38M CHC f9MH Tp8 HCITDpTHpOBKH rtyliKB II pH 6biCTpOM SbiB·one 

Ha CIIHXpo<i>aaoTpOHe Jl83, 

Pa5oTa BbifiOnHeHa B na6opaTopHH Bbi"'HCnHTenbHOfi TeXHHKH 

H 8BTOM8TH38UHH OHHH. 

Coo6meuae 06'beaaueuuor-o HHCTHTyTa l!LlepHblX uccneaoaauull. ,ay6Ha 1978 

© 1978 06t.ellBH9HH!J/l HHCTBryT H/lepHbiX HCCIIetiOBBHJI/1 /Iy6HB 

I.BBe,JJ;eime 

MaTeMa~eCKOe MO,JJ;eRnpOBaHHe, CBH3aHHOe C npo6~eMaMR C03,JJ;a
HER HOBHX YCKOpHTe~e~ H peKOHCTpyKUHH CTapHX (B ~aCTHOCTH, CHH
XpOiiJa30TpOHa JIB3) TipHBO,Jl;HT K llHTepeCHWIMaTeMaTH~eCRHM 3a,JJ;a~aM. 
HeKOTOpHe H3 HliX HBRRIDTCH HaCTO~bKO C~OXHHMH HeRHHe~HMH 3a,JJ;a
~aMll, ~TO e,JJ;KHCTBeHHaH B03MOXHOCTb RCC~e,Jl;OBaHER HX COCTOHT B 
paspa6oTKe ~c~eHHHX anropHTMOB H peanasauKH noc~e,JJ;HHX Ha 3BM. 

K yKa3aHHHM npo6~eMaM OTHOCHTCH 3a,JJ;a~a OTITHMH3auKH CRCTeM 

TpaHCITOpTRpOBKR npH BHBO,JJ;e TiyqKa H3 ycROPRTe~ H pac~eT COr~
COBaHHHX ( "HeBR,JJ;HMHX") TipHMORHHe~HX TipOMelltyTKOB B yCKOPHTe~X. 

3TH sa,JJ;a~ CBO~TCH K BH6opy ~ B TIOBOpOTHHX MarHHTax H 
rpa,JJ;HeHTOB RHH3 R HX paCCTaHOBKe TaK, 1IT06H ITO 3a,JJ;aHHHM Ha'!Mb

HHM KOOp,JJ;HHaTe R HaTip~eHEID TiyqKa Ha BXO,JJ;e CHCTeMH TIO~Tb 
Tpe6yeMHe KOHe'IHHe KOOp,JJ;KHaTy H HaTip~eime IT~Ka Ha BHXO,JJ;e CHC-

TeMH. 
MaTeMaT~eCKR STO CBO,Jl;HTCH K pemeHEID KpaeBO~ 3a,ll;a'!n ~ 

CRCTeMH HeRHHe~ ,JJ;H~epeHUHMbHHX ypaBHe~ 2- ro TIOPfl,Jl;Ka. 
B pa6oTe/I/ ,ll;aHO OTIRCaime TIOCTaHOBKR H anropHTMa pemeHHH 

KpaeBOM 3a,JJ;a~H pac~eTa TIOBOpoTHO~KYCHpyromKX CHCTeM TpaHCTIOpTH
poBKR TIPH 6HCTpOM BHBO,JJ;e nyqKa Ha CRHXpOiiJa30TpOHe JIB3. 

B HacTonme~ pa6oTe ,JJ;oKasHBaeTCH cymecTBOBaHRe pemeHHH TaKo~ 
KpaeBO~ 3a,JJ;a'!n, KOr,ll;a UarHHTHOe none 3a,JJ;a6TCH TOHbKO O~HOA KOU

nOH6HTOA. 
2. YpaBHeHHH liBmteHM sapror.:eHHO~ ~acTKIW B BH6paHHo~ 

CHCTeMe KOOBnHHaT R OTIRCaime MarHRTHOrO no~ 

nszxeime 'aCTKUU B MarHliTHOM TIO~e OnRCHBa6TCH ypaBHeimeM B 

BeKTOIHoitqJopMe 2/ 

(m1Y)'=~[ifxB], (I) 

r,JJ;e rrt - MaCCa, 1!Y- CKOpoCTb, e - sapH,ll; 'laCTKUU, C - CKOpoCTb 

cBeTa. 
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ITo~aeM n7=const, T.e. paCCMaTpnBaeM ~~eHHe 683 YCKOp8HRH. 

YprumeHHe (I) B .n;eMpTOBOH CHCT8M8 KOOp.n;HHaT dy.neT: 

m cfZx = !!:__ (B d.!;,_ 8 dl: ) 
dt 2 c 2 d-t- IJdt: 

m d z 4 __ _g_ {a dx B d i!. ) 
;;;:tr- C V;;z_df_- X df:-

(2) 

m ~~i = ~ ( B!l ~ - /3x ~) , 
t - rrapaMeTp HHTerpHpoBaHIDI, Bx , 8\! , B i!:- KOMIIOHeHTI:l noM B. 

McKJUOtnrn rrapaMeTp t , IIOJIY'!RM ypaBHeHHe ~IDiteHIDI "!aCTHUI:l 

B Bl:ldpaHHo:it cncTeMe Koop.n;HHaT ycKopnTeM "XYl" (pnc.I). 

u" {K { 8 8 :zl 8 ,z , I J <1xx = e;y- - 2 + x ~x- Z.';fx +B'fl:x 'jx 

l:x = 'fl.P [Br:if~ r~-f3~z.;2 -B'f+ Bx'J;] 
, 2- ,~ 

B.f- MarHHTHM llteCTKOCTio 'laCTliUI:l, !{;: i + :J x + X: x 

(3) 

MarHliTHOe IIO~e ~O~loHI:lX IIOBOpoTHI:lX MarHHTOB (c O.n;HOpO.n;HI:lM IIO~eM) 
MO.n;e~ CHCTeMI:l TpaHCIIOPTlipoBKli (pnc.I) OIIliCI:lBa8TCR TO~I.KO O.n;HOH 

BepTli~I.HOit KOMIIOHeHTOit 8¥. (X, lj, i:.). TaK KaK llarRHrl:l liOJ:RO 

pa3Bopa'll!BaTio Ha yrm t._, ti1. n P< OTHOCIITe~I.HO me: oceit Koopmr

HaT l,,~;,Xi COOTBeTCTB8HHO, TOy MarHliTHOrO nOM B CliCTeMe KOOp

.n;HHaT YCKOPliT8Jifi IIOHBffTCR BCe Tpli COCT~e, KOTOpl:le onpe.n;e

JlliiOTCH no lPoPMY~aM: 

8 r: = 8l;_ cos (L1 cost• 
8:1 = B ~ t. x'n ~ i.1. cos 6, 
f>x = l'>~i si.l'l 'ti. 

. ' 
(4) 

1-=1,2,... N- KO~eC~BO nooopoTHI:lX MarHHTOB (MH pacCMaTpHBaeM 

MO.JJ;e~Io H3 O.n;HOrO nOBOpoTHOrO MarHl!Ta). 

KpaeBYJO 3a.JJ;a"!Y MOlltHO CqJQPMY~poBaTio c~e.n;yRJ!lHM o6pa30M: Heo6xo

.n;HMO no.n;odpaTio no~e MarHHTa 3a.JJ;aHHOfi ~H R ropnaoHT~I.HOit arrep

Typl:l, paCCTMHIDI e1 ,£z H yrm pa3BOpoTa MarHHTa TaK, 'IT061:l "'aC

TRIJ;a II3 TO"'KII ( )( o , ~ o, -e o ) c aa.n;aHHHM Han paMeHHeM ot o n ot. o 1 no

n~ B TO'IKY ( XK ·~•, ~ .J C 3a.JJ;aHHI:lM HaiipaBJieHHeM oC K H o{ K J. , 

MaTeMaTll"'9CKli 3TO 03Ha'!aeT, 'ITO TpaeKTOpRH .n;BHllteHRH "!aCTliUI:l 

.n;o~a y:n;oMeTBOPflTio ypaBHeHIDiM (3) R KpaeBHM yCJioBIDIM: 

'<{ ( x o ) = 'j o ';t 'x (x o) '"' i.~ oc' o ::: ~ 10 
I .L I 

~(Xo)= lo 't.x{Xo) :r..,~O(o.L::: l 0 (5) 
~ (X ~) =- lj "'- ~ ~ (X 1c ) =- td Q( 1C =< ~ 1 

K 

7:. (X k) ::: 7:."' ~ 1x (X 1<) ::: t~ c{ K1 = r 1
K • 

4 

WOpMyRI:l rrepexo.n;a H3 CHCT8MI:l KOOp.n;HHaT ycKOpHTeM B CHCT8MY 

K60pnHHaT MarHHTa: 

f( = cx-t<.){Cdfj''-.1. w~0._- s-inf,: s-tnji lf.in 0d) -r 

+ ( ~ - cJ i) (Jin_ t<- Co-5 ti.L + J-itz-(iL ~n .ft• G0-:5 fi ) -

- ( C - c/i 1 ) £in Ji.L COJ) ),;_ 

q~ =-(X- eL)~nf<- CO!>}i + {'J- d,_)co.&j'>i C£J-5,j"<. + 

t ( ~ -d'-1.) -Jinj!J< 

:ii = (X -£i)(co5'fi ¥~t-(iL 1--:k.nf; !ri.Jt-Ji C<J.Jf<'L) + 

-r ( IJ- di)( -5-c·n-y,: ~n..f<·1. - '*"·n j'd< co--S /i C-05/u) +

+ ( ~- c(_L) ~ jo<- CO:'> /iJ. 

(6) 

~= 1, 2, ... N 
TaR KaK B Haill8M c~ae MO.JJ;6~Io CHCT8MI:l TpaHCIIOpTlipOBKli COCTOliT H3 

O.n;HOrO IIOBOpOTHOrO MarHHTa, B .JJ;~I.He~eM ~ B 0603Ha"!eHHHX orryc

KaeM. 

3. CymecTBOBaHHe pemeHRH KpaeBoH 3aga'IH 8Afi 
8~ (X, t• l) := i3~. "'consi: 

rro~olltHM, 'ITO MarHHT M (p:Rc.I) He paaBopa'!HBaeTCH Ha yrm y ' 
~1. H j> , T.e. 11 B CHCTeMe KOOp.n;HHaT YCKOpHT9Jifi MarHHTHOe IIO~e 

3a.n;aeTCH TO~I.KO ROMIIOHeHTOH Bi X, lj , r. ) • PaCCMOTpHM c~ait 
Be= B 2 o = cons-t • B aTOM ~ae RpaeBM 3a.JJ;a"'a (3), (5) pernaeTCH 

aH~TR'leCKH. TpaeKTO~Hett ~BllllteHRH 'IaCTHUI:l B MarHHTHOM no~e HBM
eTcH .n;yra crrMpan:R 1 I, B cBo6o.n;HoM rrpocTpaHCTBe- npHMM ~HRH. 

B Haill9M ~ae TpaeKTOPHH ~BHllteHHH 'IaCTRnl:l dy:n;eT: 

~- '(!o .=:: t~do (X-Xo) 

X= C1 t- ~ Ji.n (u..Ji +Cz) 

~ = Ct, + ·:J col( c.iJt t- Cz) 

1-1"' :::: t3 ci IC c X - X .:) I 

(7) 

eBce. CJ c c W = ---,;:;c , 't = u.J - pamryc OKpYJitHC!lCTH, 1, z, C 3, C 'f - KOHCTaHTI:l 

JrnTerpnpoBaHIDI ypaBHeHHit (2) .n;M c~aa 8z = B i. , 8 t = o , B:~ = o 
Hel'!3BeCTHI:le BeJIR'mHH c 1 ' c 2 I c 3 I c '( . w J f. 1 I e z onpe,ll;eJI.liiOTCR :1'!3 

Cl'!CT9MI:l ypaBHeHHit, ITOCTpoeHHOfi C RCIIO~lo30BaHHeM RpaeBI:lX yCJIO~ 
(5): 
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r~e 

c.3 . t 
X1 =C.., +--z;:j8-t.n(uJ 1 +CL) 

~ 1 = C" + ~ co-& (u.rt_, + c:1) 

X :~v = c 1 + SL !l--in... ( w -t :J. + c"') 
u.J 

'J~ = c 4 r ~ c..:J<5 (wt:~. +c.:~.) 

'J~ -= - t3 (u.Jt 1 r C:~.) 

~~ =-f3(uJt..t +C:d, 

~1 = IJ• + lj: (Y1 -Xo) 

l;J.._ =!joe.+ ca~ cx2. -x.J 

lj ~ = t 3 ()(' o ' tj ~ = t3 o( 1<: I 

(8) 

X~, 'j 1), ( X :1 , ';J.a..) - KOOp~HaT!i TO~eK ~eTa ~aCTHUJl B MarHHT H 

B!iJI8Ta H3 Hero. Onpe~eJIHB 3TH ROOp~HaTH, HaaneM paCCTOHHRR f1 H 

e:L. ~ yr~OB ol o H o( 1<. ITO~HM COOTHOilleHHe: 

eXt::= o<o T- o<n , (9) 

r~e o( n = W(i2-4}- yro~ ITOBOpoTa Mai'HHTa, KOTOp!ifi saBHCHT OT BeJIH

~HH!i ITOJifi /) r_ o • 

AHanor~HHM o6pasoM pemaeTCH npocTpaHCTBeHHaH RpaeBaH a~

~a. npH~eM ~ yr~oB no~ cooTHomeHHe: 

c/.1c. = olo + o(n 

c{KJ. = <Xo.L. 

4. CymecTBOBaHHe pemeHRR KoaeBo~ sana~ ~ 

Bz (X,~~ "t )i const 

(IO} 

Pe~bHO ITOJie MarHHTa He ~eTCR ROHCTaHT0~/4/, O~BBXO OHO 

Bcer~a orpBHHqeHo H Baxo~HTCR B npe~enax 

80 6 I>~ (X I IJ I :t) :S B 0 

lb (3) ~ Bl i con.st 
B1t =01 8-s = o B nnocKOM ~ae no~ ypaBHeHHe .ItBDeHRR aapsmeH

HO~ qacTRQH B Blne: 

II ,f ( I .:l.)!J/fl. 
~x;c:::.-5·.f 1+'cfx B~(X,'J). (II) 

6 

I 
\i 

I 

' 

~ TaKoro ypaBHeHRR ~o~eM c~e~ TeopeMY. 

TeooeMa. llycu B HeKoTopofi s~aHHofi o6JiaCTH Q WYHKUID'I ~{X) H 

g (X) y~o~eTBOpRIDT ypaBHeHHHM 
It 1 , ~ 3/:t 

<Jv =- Bj ( 1 + 'Jx ) Be (Y,'J) 

- II 1 ( - I :t) 3/A_ 
~x.x=-8j d.+IJx 8~. , 

(12) 

r~e 8i.. =wnst, I.J H ~- HenpepHBH!Ie <PYHrunm, 
~aJibHOMY YCJIOBHID 

y~o~eTBo~e Ha-

ljCX.)= \lo == c ~ Cxo) = 'Jo =C 

I I o{ Sfx (Xo) = tj. = -r ) -I d (I3) 'if x (X. = ';f o == • 
llp~eM nyCTb BO BCefi 06JiaCTH SC 
COOTHOilleHHe: 

B ~Ofi ee TO~Ke BliiTOJIHff8TCH 

Bt(X,';j}::Yfl>z.
0

>0. (I4) 

I - I -
TorM HMeeM, ~TO ~x <. ~x , a d(x)<d(X) B Kru!.nOH TO~e 06~CTHJl. 

Jl.ORa3aTe~bCTBO. 

I. 3 8'10, Od <8 , ~TO ~~{X)< ~/fX) H IJCK)<~(X) B J'"-oRpecT-

HOCTH TO~ ( Xo ';jo). 

Paa~oJmM B ~ Te~opa ~ IJ{Y J H 'i {Y) B oKpecTHOCTH 

TO~KH (Xo~o) C TO~HOCTbD ~0 ~eHOB 2-oro nop~Ka: 

!J(X) =C + dh- (1. +d~) 3/.<.Bl (Yotj.J1
2 

g {X) = C + d h_- ( 1 -1- of :I.) 3/~ /3 2 
0 
~ • 

(I5) 

0TCJO.na h ~[ J 3ft 
~(K}-q(x)=-:;: 8z(Xo'jo)-8't 0 (i+d') < 0 

T.e. ~(x)< ~(X) B ORpeCTHOCTH TO~ {Xo if•). 
lis paa~oJKeHRR B ~ Te~opa npoHsBo~ux ~~(X} H ~;{X) 

I ( 2 .J/.t I 
~x(x) ~d- i<d) Bt (Xo'Jo)1t-

~ ·~ (x) = d - ( 1.. +d 2J'Iz 8r. h 
(I6) 

HMeeM t ~TO l 3/:1. 

~ 1x(x)-~~(t)=-{[Bt(x.~.)-8~.J(i+-d) <.0, 

T.e. '<f~(x) < ~;()<') B ORpeCTHOCTH TO~ (X., 'Jo). 

2. llpe.n;IIOJIOJtHM, 'ITO VTo'IRB. X,/Xo, 'ITO B :HHTepBSJie [ ro )I~) ~ 
RaX,J:tO:Ii ero TO~KH BHITOJIRlieTCH yCJIOB:He ~; (x }<~:(X} H ~(X')< ~ (X). 

TiycTb 

"\9- = {X~ X1 I'J: {xJ >-- 1: {.d)' { Xo 1. {I?) 
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MHoJKecTBO t9- sa.MKHYTO. TotiKa X 1 = inf tr TaKa.H, 'ITO 
~j' (x,) = g '(x,) = K. 

113 pasJioJKeHIDI lJ 1
Cx) z g' (x J B PR.n TefiJiopa B oKpecTHOCTH 

TO'IKH X 1 C O,IUiO:If CTOpoHH RMeeM, 'ITO 

o < f(x,-h)- ';f'(x,-4)=K.+-(I+K.tJ 3P.8r.J~ - K- (IS) 

(i +-K~/hf3i.(x,';j,)h +- o(h) 

=-h(I+J<Z) 3h. [Bz(X~,'f·)-Blo]+O(h) <0, 

T.e. rrpmiiJil'l K rrpoTHBope'IIDO. CJie;n;oBaTeJI:&HO, MHOJKeCTBO lJ- = ¢. 
3. 113 ~'(x)<f(x) B Ka.JK;n;OH TO'llte ddJiaCTH Q RMeeM 

1;1 (x) '= J ~~Cx)dx < fg;cxJdx == q (:d, (19) 
Xo Xo 

T.e. 
~(x)<~(x). 

11TaK,MH ,li;OKa3aJIH, 'ITO ~ [x) < ~ (Y) 

~~(x) <. rx (x) 

BO BCeti OdJiaCTH 5( , r;n;e ciJYHKIU!H ~ (x) H ~(X) y,noBJieTBOpRIDT 
ypaBHeHHRM (12) H B KaZ,li;OH TO'!Ke OdJiaCTH BHTIOJIHReTCR COOTHO-

meHHe 
Br (X 1 Lj ) > 5 ~. )' 0 , 

CJie;n;cTBHe I. EcJIH ~ ypaBHeHH:!l: (12) HMeeM, 'ITO B Ka.JK;n;OH To'llte 

o6JiaCTH 52 /)'to> 82 (x,~)?O, TO 

~(X) <'(j(X) 

~~(x)<~~(x> 
B Ka.JK;n;OH TO'llte 06JiaCTH <;{. • 

CJie,llCTBHe 2. TaR Ka.K HMeeM, 'ITO peaJI:&Hoe MarHHTHoe rroJie HaxO;n;HTCR 

B npe,neJiax 

TO 
B~o ~ &r (X, ';f):; Bzo, 
~ (x) <. ~ ~x J <. \~X l 
~~(x)~';!ll(xl<~;!xCx) , T.e. 

pemeHHe ypaBHeHHR (12) ,nJIR nepeMeHHoro rroJIR orpaHH'leHo pemeHHRMH 

TaKOrO JKe ypaBHeHHR ,li;JlR ITOCTOHHHOro IIOJ!a. 

CJie,llCTBHe 3. TaR KaK ,nJIR B'l=const KpaeBaR aa,na'la RMeeT pemeHHe, 
TO B CHJIY CJIS,li;CTBRR 2 ORa KMeeT pemeKHe H ~ 

Br;. t cond. 

8 

qTOdH ~Ka3aT:& cymeCTBOBaHHe pemeHHR KpaeBOH sana'IY ~ 

B.,rx.~.l)tconst: B rrpocTpaHCTBeHHOM CJIY"fae,noKaJKeM, 'ITO ypaBHeHIDI 

~ npoe~A TpaeKTOpHH Ha IIJIOCKOCTR "XOZ" H "XOY" y;n;oBJieTBOpR
IDT yCJIOBHRM TeopeMH. 

YpaBHeHHR ~ rrpoe~H TpaeKTopn Ha IIJIOCKOCTH "XOY"z "xot" 

COOTBeTCTBeHHO 6 T: 
l((( =- 1-ty~2+Cz(1, 11)(1. u':{) a ( '( ) 
<J )( x '.P f- (} x 0 z,_ X, 'j , iC ~) 

.~ 2 f'l z'-
-:t11 __ VC"l- -rt ~~ ~ B (x u(l:) r) 
Z:. X X - f3 p X C '-- e I I} I J 

r;n;e C - KOHCTaHTa HHTerpRpoBaHHR ~ IIOJIY'leHIDI CBH3H 

i:~=CVi+u'z' 

(20) 

.- d X I 

Bl H St. -rrpoe~t!JYH~ 8efx,'J,Z.) Ha!IJIOCKOCTH 1'YO'i"z 
"X 0 2 '' COOTBeTCTBeHHO. 

ITpaBHe 'lacTn ypaBHeHHH (20) y;n;oBJieTBOPfliDT ycJIOBHRM TeopeMH 
(IIOCTORHCTBO 3HaKa B OdJiaCTH 5l), CJie;n;VBaTeJI:&HO, RMeeM cymeCTBO
BaHHe pemeHIDI Kpaeoon sa,na'!Y (3), (5) ~ rrpoe~n TpaeKTopn 
;n;BHJKeHIDI '!aCTKUH B BepTHKa.JI:&HOH H ropH30HTaJI:&HOH liJIOCKOCTRX. 

TaKKM Odpa30M, MH IIOKa3aJIH cymeCTBOBaHHe pemeHHR HeJIHHeH
HOH KpaeBOH 38,1l;a'l>l: TpaHCliOpTHpoBKH saPffMeHHHX 'laCTHn,KOr;n;a Mar

HHTHOe liOJie B liOBOpOTHHX MarHHTax OIIHCHBaeTCR TOJI:&KO KOMIIOHeHTOH 
B~(X~~,i). O;n;HaKO, KaK yxe OTMe'laJIOC:& Bblllie, B CHCTeMe KOOp~
HaT yCKOpHTeJIR sa C'leT pa3BOpOTOB MarHHTOB y liOJIR IIORBJIRIDTCR H 
KOMIIOHeHTH Bx, 8'J • EcJIH JKe TpaeKTopmo ,lUlmtflHHR qacTHnbl pac
CMaTPHBaT:& B CHCTeMe KOOp~aT MarHHTa, TO MH OCTaeMCR B YCJIOBH
RX, KOr,na y IIOJIR 6y;n;eT TOJI:&KO KOMIIOHeHTa 8 l: (}(, 'f, 'l) H , CJie,li;OBa
TeJI:&HO, pemeHHe KpaeBOH sana 'I>! B 8TOM CJIY'lae, Ka.K IIOKa3aHO Bblllie, 
cymeCTByeT. 06paTHHH rrepexo;n; B CHCTe~~ KOOp~HaT YCKOpHTeJIR ocy
JIIeCTBJIReTCR ITO tPoPMYJiaM (6). 

5. BbiBOl!li 

I. ~OKa88HO cy~eCTBOBaHHe pemeHHH HSHHHe~HOH KpaeBoa aanaqij (3) 1 

(5) TpaHCITOpTHpOBKH aapHXSHHHX qaCTH~ l!Xff cxyqaa, KOrl!a uar
HHTHOS none IIOBOpOTHHX UBrHHTOB aanaeTCff OJ!HOA KOUITOH8HTOa 
8_., (x, ~~ r), KOUIIOHSHTH ze 8x H B';l ITOJUIJIRDTCH aa cqeT paaBo
pOTOB UBrHH'fOB. 
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2. BenHTU~Ha peam1aye~o~oro MarHHTHoro nonH Be ()(,y,t:) BnHHeT Ha 
cy~eCTBOBaHHe pemeHHfl D KOHKpeTHO~ ~H3HqeCKOW a~aqe, ll03TOYY 
orpaHHqeHHfl Ha o(k H tX-K1 BC6r;l\a MOlKHO nonyqHT:b ;1\Jlfl KOHKp6T-
HUX MarHHTOB, !1Cll0Jl:b3Yfl COOTHOID6HH6 (10), 

l 

~-~~;. .=~~V 
----- ----- --------- ----- X 

e ~r..-=~~-- ~ 
-~ 

-~-~---!!_____ 

l ~~-~ 
XorV...~-, "' 

y 

PHc. I. Mo~enL CHCTeMH rpaHcnoprHpOBKH H3 o~Horo noBoporHoro 
MarHHTfi M C BH6paHHHMH CMCT6MaMH KOOp~MHaT-

JlJ.iTeparypa 

I. !HAKOB E.IT. HAP· O~H~. 9-6430, AY6Ha, 1972. 

2. TaM~ ~.E. OcHoBu TeopHH aneKTpHqecTBa. Yqe6aoe noco6He ;1\JIH 

roq.ya-ToB. ~a~. 6-e, M., rocTexHaAaT, 1956. 

3. JlaH:z\ay JI.A., JlH~illHU E.M. TeopHH nona. ~HaYaTrRa, M.t 1960. 

4. BpyK r. IJ;!KnHqecKH6 yCltOpHT6Jll1 aapHllteHHUX qacTH~. ATOJoiH3;1\aT. 

M., 1970. 

PyKom'ICL nocrym1na B Ha~aren:&CKHR oue11 
6 Rona 1978 ro~a. 

10 

\ 

HeT JH npo6eJOB B 
Bbl MOliere noJiy'IKTb no m 

ecJIM OHJ4 He 6biJIII 381(83llJII>I paHt 

Pl,2·7642 

.ll3·7991 

,ll1,2·8405 

P1,2·8529 

.ll6·8846 

.ll13·9164 

)}.1,2·9224 

.ll13·9287 

.ll7 • 9734 

.ll2 • 9788 

JI-9920 

Jl9·10500 

.ll2·10533 

Tpy,llW Melll.llYHII.PO.IlHOi 
.llhiX y'laHhlx no tune 
ral. fowem., 1973. 

Tpy,llhl II MeliC.IlYH&po,ll 
aeiTpoaaol ~B3HKe. A 
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311!YN& no f/B3BKe BW 
B 3ReNeHT&PBWX 'I&C:TIIII 

Tpy.l,lW Mell<.llYBII.PO.IlHOi 
NBH&pa IIIOJJO,IlWX Y'lel 
awe npo6neww lj1&3B1<11 
'I&CTBU. CO'IB, 1974. 

XIV cosewaaae no a.ll« 
CKOnHH B Teop&H ll,llpa, 

Melll.llYH&pO,IlHOe COBeiW 
,llHKe npoBOifO'IHbiX KaMe 

IV Melll.llYH&PO.IlHWi c• 
6JJeM&M ljlii311KH BWCOKHl 
11a, 1975. 

TPY.IlW VIII Melll.llYH&po 
no ll.llepaoi 3JJeiCTPOHBKO 

MelK.llyKapo.ll.&aa WJ<ona 
B3&BNO.II.eiCTBIIIO TAllie~ 
paMH B CHHT,3V HOB 
/.lly6aa, 1975r./ 

HenoK&JJioKWe, aen1111eiJ 
NBpyeMWe TeOPHII ROlli 

Tpy,llW MelKJIYII&PO,IlHOi 
no B36paHHWW BOnpoC 
a.l,lpa /,lly6aa, 1976 r., 

Tpy.11.w II CaNno3ay .. a 
HJ,IN NeTO,IlaN YCI(OpeHJ 

Tpy,llW X Melll,llYH&PC 
MO.IlO.liWX y~eHWX no lj1 
3Hepnlii. li&IIY, 1976. 


