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1- l_f, ':~ 
., \.,. 'i 

(I 

.. ,,'X I' '~.':~'~ ~' 

IIycT1> B(x) - RH,IJyKIJ;IDI MarHRTHoro nOJIR B TO'tIK8 .i ; HrXJ - Han

p.mKeHHOCT1>; H(x) - 'MarmIT~ MOM8HT; ~ =Itr IB(X) I) - MarHRTHaR npoaa
-s ...	 /"

uaeMOCT1>; H (x) - noae OT TOKOBHX 8JI13MeHTOB, BbI'tlHCJIR~MOe no aaK0HY 

bKo-CaBappa. IIycT1> 6 - OOJIaCTh, aaIIOJIH8HHaR XeJI8aOM. HHTerp~'aR 

rrOCTaHOBKa a~a'tIR MarHRTocTaT~KH B ~YMapHoM c~ae IMeeT B~ I : 

H(a) = H3(ã> - Va SCH(X), Va & fi -0.1) dS,i
21f	 (I) 

6

-+- + 
BeJnflIlnrn li M • B CBR:aaHbI CJIe.JlYlOlI~ COOTHOmeHH.lThm: 

H(x) 8{.t)	 (2)o:: 

)le')' Qg(Q)') 

H(x )= B(i) - H(x)	 (3)
)io 

r,ne f< o - MaI'ImTHM rrpOImUaeMOCTb BaKYYMa. 

IIyCTh 06JIaCT1> G pas.6HTa Ha TpeyrOJIbIrnKH !G-i 1 

G = U" GL 
i.=4 

rrpK'tIeM paaOHeHHe y,nOBJIeTBopRIT CJIe.nyIDmRM YCJIOBKrnM: 

a) Mepa rrepece'tIeHllR (Ti li Gj palma HYJrn IlpH i. l'j 
O) IIpH L -/: j TpeyrOJIbHKKH G-j. R 6-j MoryT RMeTb ~OO o.nHY li 

TonKO o.nHY o6J.UYIl Bepomay, Jm60 o.nHY H TOJThKO o.nHY OOlllYJO CTOpOHY, 

Jm60	 He rrepeCeK8T1>CR COBoeM. Orrpe.ne.JIHM Q..i CJIe,IIyl)IltHM oopaaOM: 

f .idS1 
(i.

~ 
= (Ti. i.=1,2. "', /11.	 ( 4) 

jdS:l 
(Ti. 

c'lHmYJI /1/, paCClIlO'rplD4 ,JUICKpeTH8~ (I): 

Hi. = jj9(à) - \7; ~ S(Mj , ~c:t &t li - õ-I)dS;i /_ _ . , i::/,2, ... ,N, (5)2 '-4 I"..	 a-d..I..
J - \Tj 

1 '_\C.Ii~~WJbill llHcnrryrI 
Q(fSBWJ HtCJleluBtulS 

, 6~bJl!r!~~TEH IA 
_. - - ------_... 

~ 

'I 

l 



r,I(e	 f Hd • f Mel y,I(OBJleTBopmoT (.Z). (3). Pernas (5) c ~eToM (2), 

(3) MO~HO HallTH {ML l . ~ onpe,I(e~eHHH noxa B npoR3BO~HOn TO~K8 
MO~O BOCllO~b30BaTbC.l1 (I). IIpe,I(rrO~ar8JI. ~TO Fi ex) :;< ~ npa li E GJ • 

§ I. B~Rc~eHHe KoahbHijH8HTOB MaT~HU liHcKpeTM30BaHHHX cnCTeM 

,Ií,AA 3arIRCM ,I(HCKpe'l'H30BaHHoM CMCTeMH (5) HeOÓXO,I(lIMO BHllHCJnITb HH

TerpaJIhl BH,I(a 

~ == Vã. 5 (M) 'Vô- fn ,:t-êLf)dS-x (6) 
G-I( 

r,I(S N== const , 

l1H'l'erpM JI( . p8.IJY~pyeTC.l1 na rpaInillY 06JIaCTH 6-K 

J
K 

=13 (M, 1z c3: ») \7x ~ Ix-a I d ex	 (7) 
'O 6-" 

IIYCTb &1 • f..J 2 • L3 - CTOpOHH TpeyrOJIbHID<a GK ; ?i1 • n2 • 

n.3 - aaeunrae HOpMaJrn COOTBeTCTBeHHO K '-'1' '-'2 • f.J 3 , 't • te .: 1 

1: - 8,I(HHWIllhle B8KTOpH, Ylca3hlBa.KlIW18 nOJIO~TeJIbH08 uanpaaaoaae OÓXO3 

na TpeyrOJIbHRKa. GI( ( (ni ,1; i. )= O. i, :=1, 2,.3 ). 

HIvre8M: 

3 -+ ~ S	 (8):fK = L (H, ni-) V({ el1/i-a.[df1
 
L::: t ' ki.
 

ITpe,I(CTaBHM V:I..I)~fx-ii( B BM,IJ;e 

\Ixe. l:i - et 1== ni ;n;t (ln I i -'5.-1 ) +fi*x (fn Ix-õ- J) (9) 

MHT8rP8:JI f-01,i fnlx-alde:i c TOqHOCTbIO ,I(O 3HaKa paB8H 

l, i f) -+ ~ f) f) {-....... o I ~ -+
J a1fT (U1 I x - êL t) d {.:x =en f3 - a.! - cn. I P1 - aI , 
~i. X 

rne P1 H P2 - KOHUIl OTpe3Ka L., i . 

AHéUIor~HO R~TerpaJI f'O ~1-+ fnlx-tild({ c TO~HOCTbIO ,I(O 3Ha.KB pasea 
iJ.	 x 

L	 + 

yr:rry. non KOTOpblM BH,I(Ha CTOpOH8 L i. H3 TO~KH a., • 
OTCIO,I(8 c~e.n:yeT. llTO TI( npencraaaaerca B BH,IJ;e JmHefiHoM KOMÓRH8

r.mH Lp" , tf2 • t.f3 H R1 • R2 • R3 • nne efi. - yrOJI, I10)T, I<.OTo

~llM Bll,n;eH OTpe30K LJ i H3 TOqKH a.. , a Ri, =: 1-nIP-ii[ , rne 151 , 15 ' 2 

P3 - BepllillHH TpeyrOJIbIDli<a Gx • 

Harpynao 3aM8TRTb. llTO TpeyrOJIbHHI<H G- K MoryT 11M8Tb OÓIItHe CTo

pOHH li aepnraaa. IIyCTb P1 ' P2 , •.. , ;5M - BepllImm scex TpeyrOJIbllli-

KOB [G- K} , 8 L., -1 ' L., 2 , ••• , tI< - nce CTOpOHH scex Tpeyro~llliKoB 
[ G-K] (npennoaaraerca, ~TO :Bce B8pllIHIlli H BC8 CTOpOHH pa3JIWIfW). 

TOr,I(8,I(JI.l1 Toro, llTOÓH .l1BHO BHnHcaTb Ko~~eHTH B (5), HeOÓXO,I(RMO 

BHllHCJlliTb Mx N BeJillllliH RLi : 
Ri . == en I Pi. - ã. j I , 

d
 
L:::: 1, , .. , M,
 

j z: 1., ... , N, 

H Kx N yroros l.fm K , non xoropsxa EH,IJ;HH CTOpOHH Lm 113 TO'tIeK ãl(. 
ITO,I(OÓH8.l1 I1pOn8,n;yp8, nOnHOCTbro YCTpaluno~aR .nyÓJllipOB8HHe rrpH B~MCJIe

HIDI KO 8<W?HI.U18HTOB M8Tpnn, C,I(eJI8Hi H ,I(AA KOM11JI8IW8 rrporpaaa pacuera 
OCeeHMM8TpH'tIHHX MarHliTHHX no~efi 2/. 

§ 2. MHOrQCeTO~HHH aJIrOpHTM 

BB8,I(8M CJIe.nyIDmHe OÓ03H811eHH.l1: 

" .... - ~ T
B=(B f , B2 , , BN ) , 

M:: (11-1, Hz , , tI!tI) T ,
 

"s_ ("'s... r.s ~ -s.~)T
H - H (Q.1),H (az) •••. ,H (a. N ) , 

"	 (_.... 7 T
H = H-1, 112 , •• • , HIV ) •
 

TOr,I(B CliCTeMH (2), (3), (5) MO~HO 3arrllC8Tb B BH,IJ;8
 

""'s A

H=H ~[AJM (n» 
1\ ("" )\H=	 -8-H))lo 

r,n;e	 [AJ - M8TPHU8 p83MepHOCTR ( 2N x 2 N) • 

TPBHCg;,OpM1ipy8M (Iü) K Bli,n;y': 

L B= HS 
+ ([E] +[AJ)M(B)	 u n fio	 . 

r,I(8 [E] -, 8,I(HHH'tIHaR M8Tpnn8. 

B np8.nn0~OEelrnH Orp8ffKqeHHOCT~ MBrHMTHOro MOMeHT8 M B /3/ ,I(O

K83HB8eTCH TeopeM8 cymecTBOBaHH.l1 p8m8HHH (I). 
llJIH pemeHH.l1 (lI) B /2/ RCIIO~30BaJIC.l1 CJIe,I(JIOmHM HTepannOHHHll npo

neCC: 

I' 1'\5 " 
.LB =H-t([f]+[AJ)M K ,
)lD K.«! 

" i\ A

MK = M (B K)	 (12) 

a 
2 

http:RCIIO~30BaJIC.l1


.," -----

Mo =; Ô UeHTpo~ TpeyrOJThHKKOB KpynHoro paSÓKeHKR TaK&8 Co~e~aTCR .cpe~ 

I..\eHTpO~OB M8JIKOrO paS6neHHH.K = o, i, 2, 

)l.Jm YCRopeHIDI CX~OCTH (12) HCllOJlbSYJOTCR BH'tIHCJIeHIDI na IIOCJIe
~OBaTeJIbHOCTH C8TOR 4-7/. 

llepBOHa'tIaJIbHO s~a'tIa (11) pernaeTCR Ha RpynHoM pasóHeHHH c HCllOJIb
SOBaHH8M arepanaoaaoro npouecca (12). SaTeM RaJl\IUiÍt TpeyrOJIbHHK b- K 

pasóHBaeTcR Ha 4 no~oÓHHX •.PernaeTcR s~a~a (11) ~ aToro pasóH9~, 

llpllll9M aaxazsaoe IIp.HÓJIIDKeHHe B (12) ,Il;JIfI MeJIKOrO paaoaeaaa nepeHOCHT
CR c y~e perneHHoH s~alIH (11) ~ KpyuHoro pasÓHeHHíl. naHHaR rrpoI..\e
~pa cymecTBeHHó CORpamaeT cYMMapHHll pacxo~ MarnHHHOrO BpeMeHH Ha pe
uieaae sanava (lI) B CERSH c TeM, llTO HaHÓOJIbrnee IWJllIlIeCTBO HTep8I4ID1 
rrpOBO,I(HTCR na ÓOJI8e ~~rneBOM (C TOlIKH speHIDI BHlIHCJmTeJIbffilX saTIJaT) 
KpynHoM paSÓHeHIDl:. Pern8HHe sa.:u;alIH (11) Ha MeJIKOM pasdH8HHH HallHHaeT
CR c xopornero HállaJIbHOrO rrpHÓ~eHHR. 

§ 3. ~c~eHHHe pac~~TH 

I1SJIO.lKeHHaR: B nepsax .nByx naparpapax M8TO.nHRa peanasosaaa B BH,I{e 
ROMilJIeRCa WOpTpaHHl:lX rrporpaMhT paclI8Ta .nBYM8PHHX MarHHTOCTaTHlIecRKX 
nOJIe~. llpn Onp8~eJIeHHH RO~HUHeHToB MaTpRU CHCTeM ~CKp8THSOBaHHHX 

YPaBH8HHH (5) ~JIR: RpYUHoro R MeJiKoro pas61tleHd yqHTHBaJICR TOT WaKT, 
llTO RO~HqHeHTH MaTpRUH ~CKpeTRSOBaHHoft CHCTeMH RpYllHoro pas6neHHR 
BHpaxaIDTCH llepes Ro~~eHTH MaTpHI..\H ~CRpeTH80BaHHOH CKCTeMH MeJI
soro paSÓH8HIDI. neítcTBHTeJThHO, rryCT:b S - TpeyrOJThJmK ABC KPYUHO
ro paaoasaas (pHC. I). I'ornaJ O'lleBM,lUiO, IDvfeeT MeCTO cJIe,DyIOmee TOlf,I(eCT
BO: 

l( 

'la SCM, Vã.tnl;-ã.-l)dS~::=Z VaS{M,Va.fnjJ-ã/dSx , 
~ s i"-i SL. 

r~e M == canst: . 
B 

A ( ~. JC 

PHC. L 

4~ 

B KalleCTBe BXO~Hl:lX ~aHHHX ,I(JIH KOMlIJI8KCa HeOÓXO~HMO aanasara: 
I. KOHWKrypmnno zaneaa, 
2. Ha60p TpeyrOJIbHRKOB fG-i J •
 

~\ ECTb BOSMOXHOCTb aBTOMaTH'tIeCKOrO pas6HeHHH Ha TpeyrOJIbHHKH. BaTOM
 
c~ae OdJIaCT:b, SarrOJIHeHHaR .lKe~eSOM,~OJIEHa S~aBaT:bCR B BRÃe o6~e~


~1 HeHRa BHITyKJIUX MHoroyrOJIbHHKOB, B R~OM MHoroyrOJIbHHR8 ~o~eH 6HTb
 
aanaa MaKCHMa.JIbH1:lit ,I(HaMeTp nOJ.lY1Ia8Ml:lX TpeyrOJThHHRoB.
 

3. KOHWKrypamm TOKOBUX OÓMOTOR (B B~é MHoroyrOJIbHHKoB), IIJIOT

HOCTH TOKOB B o6MOTKax.
 

4. THn MarHHTa.
 
BBe~sM nexaproay cHcTeMY KOOp.IOlHaT Xoy • BOSMOJKH1:l 6 CHTYar.utii:
 

a) MarHHT des BCRKOít c~eTpRH; 

ó) aHTHCKMMeTpKH nOJIíl OTHOCHTeJIbHO OCR OX 
B) CRMMSTpIDI noaa OTHOC~TeJIbHO OCR OX 
r) aHTHCRMMeTpWI nOM OTHOCHT8JIlIHO OCR OX 

TeJIbHO OCR OY ; 
~) CKMMeTpIDi: nOM OTHOCHT8JIbHO ocsã OX H 
e) aHTHCRMMeTpwi nOM OTHOCneJThHO oceã OX 
5. TO'llKH Ha6~~eHHH, B ROTopHe npOHSBO~TCR 

H CHMMeTpRR - OTHOCH

OY ; 
H OY. 

nepeclIeT nOM •. 
TecTHpOBaHRe ROMllJIeKC8 npOBO~OC:b Ha 3~a~e, RMeIDmeA aH8JIHTR'lleC

xos peuenaa: 6ecKoHellHH! UHJman;p C }I =eonst B nonopesaoa OJ4HOpO~HOM 

MarIrnTHOM nOJIe. Ilpa aTOM PosYJ'rb'l'aT pacsera IIJ>H pascaenaa ~eTBopTR 

Rpyra Ha 240 aneMeHTOB COBnan C TeopeT~eCKKM C OTHOCRT8JThHOn OWX6Kott 
10-4. BpeMa, s8o:epalleHHoe aa WOpMHpoBroma MaTp1!Iij:l, pemeaae liITepamwH-
Horo npo~ecca :rI nepeclleT no~q B 20 TO~Kax, COCTaBRJIO 188 ceKYH,IJ; 
I..\eHTpaH:bHOrO npoI..\eccopa ono-6500 • 

Ilpoaonaaacs TaKJ[S OI..\OILlt8 cOKpamemm BpaM9HH BH'llHCJIeHWl Ko~eH
TOB M8TpRQU B (11) npR RcnonasOBaHHB ~aHHoro onTRMRBHpOBaHHOrO anro
pKTMa. Pac~eT Ko~eHToB MaTp~ upa pas6HeHHH KO~r,yp~ ze~a

aa aa 224 BJIeM'8HT8 (o yqe'l'OM cBMVeTpms nOJIR OTHOCRT8JI:bHO oceã OX 1! 

Oy ) no OnTKMR8HpOBaHHOMY SRropnTMY s8HRJl 134 ceKY~ qeHTp~Horo 

npoI..\eccopa CDC-6500 , Tor~a K8R TO'tlHO T8RO~ as paclleT no HeOnTHMRSH
pOBaHHOyY anrop1lTMY nOTped~BaJl 409 ceJr3B).t. 

B U8JIJDC npoBepKlil padoTbl RoMIUteltca na peBJIbHHX sa,na1l3X 6~ npose
~eH ~epHHl paolleT MarBRTHOa OHCT~ CRHXpoTpoHa "CllHH" /8 • llpu 
Cp8BHe~ p8c~eToB OCHÓBHOI rapMOijHKB n~'uo ~aHHO~ MeTo~e li! pac
~eTOB 9, Rcn~8~ ~~pe~~aym nOCT8HOBKY, uo~eHo COBU~ 

I;1' ~eHHe C ÕTH.Onw6KOft 0,1%. BpOWI, aaTpa'ietmo8 Ha pemeIDIe aTol! 8AA8lJB,
I : 

COCTaBHJIO 20 CEtKyiU4 ~eH'1'pIiYI!lHOrO npoI{ecoopa. 

st 
1 



Hs~~eHHHH B CTaTbe anrOpnTM paCqeTa ~YMepHHX MarHHTOCTaTflqeCKHX 
HET ,nu npOBEnOB B BAillEA B~Bn~OTEKE? 

nO~eH rtpRMeHH~Cfl TIpH qHC~eHHOM aH~Se MarHHTHOrO rroJ1ff CHHXPoWa30TpO

na JIB3 OIDlli. :B xone paÓOT no cosnauao Me;vreHHoro Blmo.n;a nyqKa YCIWPH J BbI MOJKeTe ~OJlyqHTb 110 novr e nepexxcaeuaue HHJKe KHHrM,
 

T8J1ff B03HH~a HeoóxO~OCTb C03.n;aHRIT ~HeHHO pacTYmero MarHHTHoro rro
 eCJlH OHM H~ 6bJJlK 3aKa3aHbI pauee,
;1Jm c 3a.n;aHHHM rp~eHTOM nyTeM HaKlla.II;KH ~eppOMarHHTHHX illHMM B MarHHTe A2-82:-568 TpYAW COBe~aHHA no HccneAOBaHHR~ • 05naCT"
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19. 6Hott41HK8 

AKHmHH rr.r., lliHAKos E.rr., Kpas~os B.A. P11-86-534 
06 OAHOM ODTHMH3HPOBaHHOM anropHTMe peweHHH 
ABYMepHMK HHTerpanh~ ypaBHeHHA MarHHTOCTaTHKH 

HccneAYIDTCH BOnpo~, CBHSaH~e C OnTHMH3~HeA anropHTMa 
pemeHHH ABYMep~ HHTerpanh~ ypaBHeHHA MarHHTOCTaTHKH, 
llpeAnaraeTCH npo~ecc pemeHHH CHCTeMM AHCKpeTHSOBaH~ ypaB
HeHHA Ha nocneAOBaTenbHOCTH CeTOK, llpHBOAHTCH pesynhTaT~ 
TeCTOB~ pacqeTOB, MeTOA MO.eT 6~Th peKOMeHAOBaH AnH WHpOKO
ro Knacca ABYMepH~ SaAaq MarHHTOCTaTHKH. 

Pa6oTa B~OnHeHa B lla6opaTOPHH B~~CnHTenhHOA TeXHHKH 
H aBToMaTH3~HH OHHH. 

CoofimeHHe 06J.e.lllllleHHoro HHCTHTyra JrAepHWX KCC:n~oBIHHi • .llyfilla 1986 

llepeBOA O.C.BHHorpaAOBoA 

Akishin P.G., Zhidkov E.P., Kravtsov V.D. 
About One Opttmizational Algorithm 
of Solution of Two-Dimensional Integral 
Magnetostatical Equations 

p 11-86-534 

Scme problems connected with the optimization of an 
algorithm for solving two-dimensional integral magnetostati
cal equations are investigated. The process of solving the 
system of discretization equations on a sequence of grids 
is proposed. The results of test calculations are discussed. 
The method could be recommended for a wide class of two-di
mensional problems of magnetostatics, 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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