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ABYCTOPOHHUE METOJbI MATHUTOCTATUKN
HA OCHOBE BAPUAIIMOHHOTI'O ITIOAXO/JIA
T. P. Apytionsu (Mocka, Poccus)
tigran _201094@mail.ru

Paccmorpensl 1BycTOpOHHIE METO/IbI pacdera MarHUTHOI'O T0JIsl, OCHOBAHHBIE Ha IIPU-
MEHEHUNU K YPABHEHUSM JIEKTPOMATHATHOIO TI0JI B TEPMUAHAX CKAJIAPHOIO ITOTEHITU-
aJjia BapuallMOHHOI0 MeToja MHOKuTe el Jlarpanxka. [lojryueHbl conpsizkeHHbIE ypaB-
HEHUs JIJisl PA3HBIX KPUTEPHUEB ONTUMAJBHOCTH (KaK JJisi PABHOMEDHOI, TaK U CPe-
HEKBa IpATHIECKON MeTpukn). PaccMOTpeHO pelieHne 3a/1a4u pacueTa, JIByCTOPOHHIX
OIIEHOK DPEIEHNUsI [IPU PACIeTe CTATUIEeCKOr0 MATHUTHOTO TOJIs B (beppoMartHeTuke,
ITIOMEINEHHOM B CTOPOHHEe paBHOMEPHOE MarHUTHOE IoJjie. [1olydeHHbIe Pe3yIbTAThI
MOT'YT UCIIOJIb30BATHCS TAKKe IIPY PEMICHUN IPAMBIX U OOPATHBIX 3319 JIJIs CUCTE-
MbI (PEePPOMATrHUTHBIX TeJl U B TECTOBBIX 3a/a4aX IIPU KCIIOJIb30BAHUN JIPYTUX METO-
noB.Bubmmorp. 4 naszs.

Kmouesnie caro6a: ypaBHEHHST MArHUTOCTATUKHI, JIBYyCTOPOHHUI METO/T, MATHUTHDIE T10-
TEHIUAJIbI, BAPUAIIMOHHBII MeTO, MHOYXKUTe U Jlarpamxka.

TWO-SIDED METHODS OF MAGNETOSTATIC BASED
ON THE VARIATIONAL APPROACH
T. R. Harutyunyan (Moscow, Russia)
tigran 201094@Qmail.ru
Two-sided methods of magnetic field calculation based on the application of the
Lagrange multipliers variational method to the electromagnetic field equations in
terms of scalar potential are considered. Conjugate equations for different optimality
criteria (both for uniform and mean square metrics) are obtained. The solution of
a problem of calculation of bilateral estimates of the solution at calculation of a
static magnetic field in the ferromagnet placed in a third-party uniform magnetic
field is considered. The obtained results can also be used in solving direct and inverse

problems for the system of ferromagnetic bodies and in test problems using other
methods.Bibliography 4 the name.

Keywords: magnetostatic equations, Two-sided method, magnetic potentials,
variational method, Lagrange multipliers.

Pacemorpum 3aiaay marautocratuku [1,2]. Marepuaa ¢ MarHuTHbIMU
cBOIICTBAMU 3aHUMAaeT 00beMm V. HaMaFHHqg{HOCTb CBs3aHa C NHJYKIUEH 1

HAIPSYKEHHOCTRIO corviacHo coornornennio: M = B /ug— H . B nemaraurnoi
cpejie B = Moﬁ, B (beppoMarneTuKe B = fo( —H\_4> ), TJI€ [4 - yeJbHast Mar-
HUTHAsI IPOHUIIAEMOCTH OIPEJIe/IeTCs KpuBoil HamarnuduBanust (1 = u(B),
B BO3/IyXe, U30JIAIMOHHBIX MaTepuaIax 1 MHuHax (= (g, L'u/M. Oupegennm

CKaJISIPHBIIT MArHUTHBINA TTOTEHITUAJT: = —V¢. Ha Geckoneunoctu moreH-
uasl papeH Hys0. Ecim MarHuTHasi TPOHUIAEMOCTh (heppOMArHUTHOTO Ma-
Tepuasia MHOTOB BBIIIE MPOHUIIAEMOCTH BO3/yXa, TO KpaeBas 3ajada (K3)
MOKeT OBITh pa30uTa Ha JBe: B BO3JIyXe pelraeTcs ypaBHenue Jlamraca s
IOTEHINAJIA [IPU HYJICBOM KPaeBOM YCJIOBUH Ha IpaHuile (heppoMardieTuka u

3aJIaHHBIX UCTOUYHUKAX I10JISI: = H.. — Ve, H.p, = =V,

Av =0, (z,y) € C(D+T);v=—ve(x,y) € ' = 0D, (1)

o1



B obbeme dpeppomarauTaoro Tejia pemaercd K3 2-ro Tuia st HOTEHIIN-
aJia [pu 3aJIaHHOM IJIOTHOCTH MAarHUTHOIO ITOTOKA CKBO3b I'DAHUILY 00beMa:

E%Qwﬂ%>+%<mmgﬁ—o (z,y) € D; 2)
u(H)% = Mo%, (z,y) €T} (3)
w(0,0)=0, H = —Vu. (4)

Tpebyercs peruthb ypasaerust (1)—(4) ¢ y4eToM MOrpeniHOCTH 3a/aHus
KPUBOII HAaMAarHNYMBaHUA:

p=p(H) € (u (H),p" (H)), wy=p (H)—p (H), (5)
IPEJIIOIOKIM TpebyeTcst HaiiTi oreHKy perernsi K3 cuusy (cBepxy):
U(.’L’O, yO) — min(max), n = M(H) € (M_(H)7 M+(H))7

[Togo6uble 3agaun st OJY pemanuck B jureparype [3]. @yukimona
Jlarpamzka paccMaTpuBaeMoil 3aadu IMeeT BUJI, coryiacHo |2, 4:

L= [ [ wtoxom) (5o (w1 )+

+3y—N( (|VNUD yN)) da:NdyN+

0 0
‘|‘/w1(33N7?/N) ( (|VNU|)—U — Hop — ’
r ny

D

) ALy + wyu(0,0)+
ny

[lepBoIit mHTErpas B JaHHOM (PYHKIIMOHAJIE TIpeodpasyeTcs K BUJLY

ov
/ (xN,yN) NOa—dFN — // ,LL(‘VNUDVNUVNZUCZ.INCZ?JN = 0.
T ny D

Jljist perienusi 3aJa4 BbIYUC/IsIeTCs Bapualist 110 (DYHKIMI U U HAXO-
JUTCS ypaBHeHne skcrpeMasieil Gyukimonasa. CooTBeTCTBYIONME BepXHEfi
(HuzKHEl) OlEHKe pelleHnsl 3HAYeHNs] HAXOJATCSI U3 YCJIOBUSA IKCTPEMYMA
dynknnonara Jlarpamxka: L — max(min), ast Beex p(|Vu|) u3 mgormycrmvo-
ro MaOKecTBa (5). DKCTpeMasibHOE 3HAYCHNE JOCTHIACTCs, CCJIH MATHITHAS
XapaKTePUCTHKA OIICHIBACTCSH BbIPAZKEHIEM

p' = ([Vul)(1 = 0.5w(|Vul) sign(VuVp)).
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CorpsizkeHHOE ypaBHEHUEe UMeeT BU/I:

i
dH
+5(x—x0,y—y0)—5(x,y)20, ($,y)€D

div (,u*(\VuDVp +H! (Vqu)Vu) +

Eciu TpebyeTcs OlleHNTh He pABHOMEPHYIO, & CPEJTHEKBAIPATHIECKYIO 110~
I'PENTHOCTD, HAITPUMED

lu — u’||,p) — min(max),
TO CONPSAKEHHOE YPABHEHUE UMEET BHJL;

i

di * H1
i (M (Vul)Vp + B

(Vqu)Vu) + Cotu —u") =0, (z,y) € D.

K3 pemainch KOHEIHO-PA3HOCTHBIM METOJIOM Ha HEPABHOMEDPHOI ceTKe.
Ypasuenust cucrembl MKP npuBojigTest K Buty, y00HOMY JjIsT IPUMEHEHUsT
UTEPAIMOHHOTO METOJIa peslakcarnuu u 3eiijess. Vteparun oKkaHInBaOTC,
€CJIN UMeeT MeCTO COBIaJjeHne TpedyeMoro KOJNvecTBa 3HAKOB B YUCIOBBIX
3HAUEHUAX NPHUOJIMZKeHni. DPDEPEeKTUBHOCTh METOoJa IIPpOBEpeHa IIpU pelie-
Hun Ha 9BM MoienbHOI 3a/1a41 JIBYCTOPOHHE!H OIEHKHN PellieHns ypaBHeH it
MArHUTOCTATUKI B 00beMe TPU3MATHIECKOro (heppoMaruuTa.
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