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iI". E.. BATAACAPHK, 1. A MEPTHHH

KOAEBAHMS 3AEKTPOINPOBOAAILUEN COEPHYECKOW
OBOAOQUKH B PAJHAABHOM MATHHUTHOM ITOAE

B padore [1] na ocnoe rumoTes MArHNTOYIPYrOCTH TOHKUX TEA [2. 3] {
AREATOACHEHHY, YT0 BAHAHHEM TOKOB CMEINEHHA MOMHO npeneﬁpcuh} oA
HEl ABYMEpHBEIE YPAaBHEHHA MATHRTOYIPYEOCTH cpepityeckoi oBoA0UKH, Ha
Weicd B NPOH3ROABHOM HEOAHOPOAKOM MATMHTHOM MOAE. Tam me, ¢ nomol
VEA3AHHMX YpapHeHWH, PLIUEH3Z 3xJata gROAEGAHKE chepaueckol oBoADHKID
E'J'Ell'_lﬁﬂi{ﬂ PHOM pa,-.'l,i{ih‘i bHOM MaFrHHTHOM TIOAE.

B Aauuoit paGoTe paccMaTpMBAETCH Ta e 33]34a Ha OCHOBC TPEXMEpHL
AHHEADHIOBAHUKY YPAaBHCHHH MATHNTOVIPYTIOCTH, CosMecTHNM PEMEHHEM ¥
HEHMH MATHHTOYNPYTOCTH 0O0OXCMKH H YPABHEHHH BABKTPOIHHAMBEY ARG
Anl, DEPYHANIIET 060A0MRY, NPR 0OWIX FPAHNYHEX YCACBHAX HA TOBEpXHOL
paszaena ABYX CpelA H YEADBHHX Ha ﬁECRDHE‘-‘!HﬂCTH. OImpeEIeAEHd HUPME
KOMIIOHCHT: HAAYUHPOBAHHOTO MATHHTHOrO MOAR BO BCEM NPOCTPAHLCTHE.
BEACH) XAPDaKTepHCTHYECKOE YPaBHEHHE OTHOCHTEABHO YMACTOTH VAPYTHX RO
Gaunit ofosouri, OoTassHbie KOMIOHEHTE HHAYUMPORAHHOTO SAERTHOMAT
Horo NOAR OMPEltALHbl B CAYHae ocecnmMeT pranbix koaebaniit. [loayueninie pe
AYADTATH CONOATABAANTLA © COOVRETCTRVIOWIHMH [e3VADTATAMH pafoTh [
GHEH]ISEH'FEH TOYHOCTh FHOGTES HBFHHIDFIIP}'NETH TOHKHY TEA JAH JHHH
3ajaum.

[, Maorponsas saMkuyTas cqepnucckas 060AONKE NOCTORHHON TOAMIM
20 u paanyca R, WaroTonaeHHAR M3 MATEPHAAR ¢ KOHEHHON 2AEKTPONPOBOI

cTBIO O, HAXOAMTCA B CTAlMOHApHOM HeoaHopoanom marmwraom noae My
BERTOP HANPAHCHHGCTH KOTOporo TEPNeHAHKYAAPEH K HeaeqopMupond
CPEIHHHON MOBEPXHOCTH.

[punnMaercs, 470 MATHHTHAA M AMAASKTPHUCCKAR APOMHLACMOCTH MATE
puana oBOACHEH M OKpymaomed cpean pasnm eamnuue (p=e=1).

Oprororaspnas cicrema koopannar (@, B, y) seibpana Tak, 4o CPeAHE
Han NOBEPXHOCTo CHPEPHYECKOH 0BOAONKN OTHECEHA K TeoTpadimueckuM Koop
saram &, P (= — yron aoarers, P— yroa mEpeTe), a Yy Hanpa
no DoMasH K CPEIMHHOH NOBEPXHOCTH. Torza asa sospHUHEHTOS T
RON KEAAPATHYHOH POPMEL W JAA KPHBH3HBL CPEIMHHOH NOBEPXMOCTH iy
wvers A—=R, B=RSine, k,=k=R"'. B nocacayomem pain coxpase
CHMMETPHUHOR CTPYKTYPBI NOAYHAEMbIX Bblpamenuil NPHBCAEHHME Dnime 3
uenna A 5 B 8 pacuimgiponannoM suae He OGYAEM NOACTABAATE, OAHARO Byat
TOMHRTE, uTo A — meAnunna nocrosmmas, a B ue sapuent or p [4, 5],

B otsomenny ToKoH 0G0AGUKN NPHHAMAETCA THIOTE32 HEAEQOPMUPYEM i
HOpMaAeH.
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IAETCA B NPEANOADKENHH, 4To AAA CPeibl, oKpymawmed ofo-
snl ypasHenns Maxcaeana aan saxyyma.

) HATIPAMEHHOCTH HEeBO3MYWIEHHOro MarHuTHOro moan H, onpezean-
oMLY 00pazom:

— H -
Hy=——2 m, (1.1)

(1 IRy

v ypasmenuam saruutoctatnsn (OtH, =0, divH,=0 u yeaosuam
Ha NOBERXHOCTAX 0D0ACHKH.

y — BEAHHHHA BEKTOpAa HANPAMEHHOCTH MArHKTHOrD MOAT Ha

=
pxuocrn (y=0), M — EAWHHMHBIH BERTOP 1§ HATPaBAEHHM
FOPYTHE H BACKTPOMATHHTHEE BOSMYUIEHHA MAaAbIMH, MOCAE Ad-
QAN PACCMATPHBACMOR 33AA4H MOAYHHM CAEAVIOWIHC HCXOIHBIE

rHomerua [1].
 MarunToynpyroctH B obAacTH, 3IanaMaeMod  ofoiouxod
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L A S S ) & St i B
R ) g et 9 B s
1—3° 1 i ¥
E T 1630 M . o
2ER {q” Aﬂ[aa( m) = g ! m‘}]
" -';w—r:_ou'rBETcheuﬂn BEKTOpPL HAUPAMEHEOCTH WHAYVIHPO-

-
) MAHMTHOIO H SASKTPHHMECKOrO TOACH, (SR ETAR Uy, ;) — BEXTOR
A qacTHy ofiorouxn, o, ¥, W — TAHCEHUHAADHDIE H HODPMAAb-
CQIEHHA Touek cpedunnofi momepxmocTH, £ — moayan ynpy-
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rocTH; ¥ — kosdupuynedT [lyaccoma, 2 — naoruoers MaTepHasa 060AD

€ —BAekTposunamuseckas nocrosunas. Q(q, qs, q,), m(my, m,, Mg )is
CHAB M MOMEHTH SAEKTPOMATHHUTHONO NMPOMCXOEAEHRAR

&

L] A
g = \‘R,d{. Qs = [.Rﬁd';. = |'R,d‘;

R(R, Ry R) --:_,;"' L1 el H"I H,

Eﬂf

R W (8 5 ﬂ—‘;-mu}l

a5|a (42) % (55)]

YDaBHEnua SAEKTPOAHHAMHKE AAR Bakyyma B obiactax

A= —

1. g™ >

o A T dive™'=0
¢ i
o1 0R
rote === ' divh'' =0
c Of
rae 1 n "' coorsercraenno BEKTOPH HANPAMEHHOCTH HHAYUMPO

HOI'O. MATHHTHOTO M SAEKTPHYCcKOro moieH, npuuem umiekc e = |
CHTCH K DGARCTH | > h, a e =2 — & obaacTi ';{,’ — h.

HECKOH 0GOAONKA CREACH K COBMECTHOMY MMTErPHPOBAHHIO CHCTEMBI ypa
uit (1.2), (1.3) w (1.6). peutenna xoTopmx AoAmus YAGBACTBOPATH CACAYIOS
MWLM FPEHHYHEIM YCAODMAM HE KOALDAIIMXCH NOBEPXHOCTAX OGOAOYKH:

_ - -

F"] I et . o npu 1= +h
A TAKAKE YCAORMAM JATYXAMHR BOIMYMIEHMI HA GECKOMEUNGCTH W YCAOBHAM OB

panntuennocty B obractn y<<—f. B (1.7) e, — sexropuan cocranamiomgak

BEKTOPA @ NAPAAAEADHAN KACATECADHON NAOCKOCTHI K MOBEQXHOCTH DOHGAOMKM
PRECMATPHBAEMOH TONKE.
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S5 {‘!1} 0 ¥YDABHEHHA ABHMEHHT (1.3) = npenebperas TaHred-
sAREmMMI cuh nAepuw, ¢ yaetom (1.4), nocae mexoTophix
\YHHM

1 /A
Jﬁ+l—-u}ﬁ-~7€~(ﬁ& 7% . v)[u L)

]
A _ HR 4 g,
( 3‘“") he’cl dtj =0
it
_1-|— At 1 &%
e E_j_R'[J—'_l — ) (A -+ E}TLrF-L‘—a{J_f'-+
. K
2w 1 eH.R
pdu 1, _sHR _J’ Kigr=0  (2.1)
( R ' 3R w) Dohcich ot ‘” (21

Elp(1 —+)]" — cxopoctn 3myka B MavepHaAe OBOAOMKH,

‘(2.1} 'an,:!—ﬂ' TOABRRKD HﬂpMﬂ.‘LhHa“ REOMINOHEATA HH,II,}"ngDBaH-
NOAR. DTo 03HAUACT, YTO AAA PEUICHMSA 3AJA4N MATHHTIYIPY-
0B0AOUKH H3 KOMUOHEHTOR HHAVHHPOBAHHOTO BAEKTPOMATHHT-
HMO HMETD .?\HII.Ib-I!!#‘I}- Ha ypasuennit (1.2), (1.6) aan onpe-
Off KOMIOHEHTH! WHAYUUPOBAHHOTO MATHHTHOTO MOAR BO BoeM

2 g )
+_f€'—+ el i s S

e ] i
_ dweHRE 9 | — ,(E, = S8l m)l (2.2)
c’r‘ at R R

HE TiAa oGoADUKH

WY 299 1y 1 ¢
B o A e =0 L
mivy yeaonuamu [6]
{4} (#h
@)= gl 'ﬂﬁr =‘% ipy r= R h (2.4)
b = rhy (2.5)

€ KOMNOHEHTH  WHAYUHPOBAHHOTO SACKTDOMATHHTHONO TOAR
Tes #2 ypasuennit aaextpoaunamur (1.2) » (1.6) npn ycaosnax
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=

Tarknm ofpasom, 3ajada MATHHTOYNPYTHE KoAeGaHMA 0GOAOYKH CBEA
COBMECTHOMY MHTErpHpoBanuio cuctemsl ypasvewni (2.1)—(2.3), pemenusn
TOPBIX AOCAMHDI YIOBAETROPATH rpaununpim yeaosuam (2.4), yeroBwam ogl
IHAYHOCTH HA cfepe M YCAOBHMAM OFDARMHYEHHOCTH B obAacTH [Tl}h.

3. Pemenns ypasuennit (2.1), (2.2) w (2.3) npeacrasum » suae

JHECHMA

w = 'E'm'r E WN Vn {11 ;3}! a = EILr E &"' rﬂ {J'l' 3]

=]

n=1

o= F (1) Yala, B), V=™ Sl (r) ¥, (=, B) (0

=l =]

Ya(z, B) _E (A, cos kB + Basin kB) Py (cosa)
k=0

rae © — wacrora koreGanui, A. 1 B — xosp@uunenta Mypee, onpegsis
MBIE (IODMYAAME |

i
Aue = 5 '\. wkz B) P [cosz) cos kP sin adadf
o0
i
Bu = S \ « (3, PB) P} (cos a) sin &3 sin adadf
1]
ﬂ}’fﬁ’= e, E.".ITIIC}I" oy = 2 npr k=10
2n+1 (n—k)! 1 mpw k7> 0
gk
Phlg=q1 =gy L 0B
d
1 d = "
¥ i 1) — [(x"—1)"] — noannoms Nexanapa.
20l o

Toacrasaaa (3.1) s ypasuesua (2.2) #w (2.3), aas onpeseas il
D (), D) noayusm ofmxEOBeHEbE AUDPEePEHIHAABEEE YPaRHEHHA

a7} I-_.H]
LT "“ ( A )tt-‘;'“—f ()

drt r
3aecn
B=o =t S h—a(e
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. f**? 41-1H4;R3m I (B 2 tu.,)r- hwu.I

(3.2) wurerpupyioren 5 pynxumnax Beccean uncro muumoro ap-

:.F‘I&[AE:U#—IE{'&F) 'J;" B‘E”Kn+1-'7{"'1r} + F"' f-"ﬂ
‘bs:lz I'_Ilrl[oqiejfn‘.-I.'! {"Ihr»} IJ" Bf::IK'n-i-]ﬂ I:HID,I‘J] {3.3}

uto pynxuds K. B nasare KOOpAMHAT HMEET OCOGEHHOCTD,
EOrPAHWYIEHHO BOJpPacTaeT NpH r— 0O, NOSTOMY CAELYET
= Bi* =0, YV AOBAETHOPAA TPaHWUABIM YCAOBHHAM (2.4}} o=
AbHBIE. TIOCTOAHHBIC HHTSTPHPOBAHMA M, CA€AOBATEALHO,
nae eeawsunnt O, ). Bupamenns nocTosmHbIX umTe-
YKa3AHHLIX PEAMMMH BEHAY IPOMO3AKOCTH 3IJA€Ch HE NpH-

s |WR|> 1, |%R| <1 n ncnoabays acumoToTHYECKHE DOp-

i Beccean, soipamennn gan O, ¢l YNPOmMAaoTea H NpH-

LET
o
Flag

'q"f.”-_-' _Hﬂfm [ﬂ..,, (ry) w, -+ b (7)) Hﬂj(r_:‘)nql (3.4)

ryfa

t'[:fj':ﬁ@".ﬂ. o lr e L3 I i
riby [on (73) @+ 6 () h](rg)

oboananenia

= (hn -+ ¥iryr) sh 2wh -+ [nvgrg + (r -+ 1) wry) ch 29,4

2R
8 (r a4+ 1, — (b ~2)R), n=R-+h r,—R—&
ba(r) =R* [a;,. (r) — a[,(f}_% (3.5)

ﬁp:i{*"}=2%-'£ (1—h"—1) — G (r) [nPrs — (6 +2) R] +

b (r)=shv(r—r) — e ¢h"'1 (r—r1)
n

a0 (r) = shy (7 — 1) + 22 ch, (7 — ry)
n —r].
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[Mogerarasa (3.4) & (2.5), ¢ yuerom (3.1), maitnem BeAmuuHy HO
Hﬂﬁ REOMIOOHEHTHL Hﬂ.ﬂpﬁﬂiEHHU{:TH “H,ﬂ,}ruH puBaHHD'ﬁ:l MAETCHHTHOGO TOAHR H:_ﬂ.
NpoCTpAHCTEE

hy = 31w (r) Ya s, B) exp (o)

r m==]

Boenay (3.1) u (3.6) nz cucremnt  (2.1) noayumm  xapaxtepacTa
YRauBHCHHE OTHOCHTCALHDO YacTOThHI ROACOAHHH 0O0OACUER

o i gty _ ZofoRw? (1 ’ a..mﬂ ;
A

T R (a1 2hi

o :ﬁcﬁ?‘ﬁh.n{?.n S s&ﬁgcg (lan i
"B (ha—11Y) ' chla—1+v)

raa

i,
" The | Mo TR0 (1 | ?) 3
; as, R*  2an R (1 ; lnhé)l

T o

" . Fattzn N |, ha@tdy o
| e ) }‘u"_"ll_ '.l'r'-"'2 1:_ T - || S
Q= gl e }( Vi ) afa, 1
}‘uhl 5 2:"11!&2 }'ﬂadn ’ }\ EZ
e gy — YL Y AL = SIS ) f -
F it =2 ( TR ) T }(322 . ")
}-nalu 1 ey }-n_-l'llz { 1‘:".
2hE, I SR*) W
=3 V
% 4[: IFI | :_-}D= A ! VA=._—f{_n—-
oy 1 dmn
[ R ﬂn—{;‘r} drl €12, = E‘bﬂ_{:-} dr
ar r-. L r*

.

R [0 gy, g, [S0)
r "

3
Fy
‘Onpesesense ocTaAbHEX KOMIOHEHT HHAYIHPOBAHHOTO JAEKTPOMATHHN
ro MoAA B 06MeM cAyuae sechMa saTpyauuteabso. Mx onpegesenne cyme
HO 0BAEr4a8TCA B CAYHAE ODCECHMMETPHuHNX Koaebanwil (Bo3MymeHua He 3
cAT oT Koopaumats £, u; =g —ex —e; — 0). B srom caywae 3 ypasuessi
anexvposunamuxu (1.2), (1.6) & cuay (3.6) naitnem
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= %’i (l E-) E]ﬁ Do (r) Y (2) exp ot
- -
=L P oo () ¥ @) enp o)

r: Gadr S0,

__:'i;}é.:-:. Yo (2, 8) fe-or

OTPEHHAR 3JECh 3a1a¥a HA OCHOBE THMOTER MarHHTOYNPYIOCTH
Az pemena 8 pabore [1], [oayuenn gopmyan aas onpegerenns
AYLUHPORANHOTO DACKTPOMAFHHTHORD MOAR W XAPAKTEPHCTHIECKDE
HOCHTEABHD 4YACTOTH YOPYTHX KoAeBanuii oborouxu. Bmpamenne
i M XapaKTEPHCTHUECKOE YpaBuenue, NoAyseHHbie B pabore [1],

: .1:%2&’_ A ='ﬂ %I ( % )"- EQJH AP % (L)H+IQH |

A e] r'-t
4.1)
drsuH,R? 2w, n E
0 %%ﬂ:!_ (EH —%) Y. (a, B) exp (wt)
1+ byw, 4 byt + bw? =0 (4.2}
5,82, K2 sphel Bl o )
ﬂ.ﬁ +3..__.QRR? {}\el _1 X “} l fn 'F" I:-fm i 2] [-‘l-.rr —1 + '*} +
6R* (1 ++)
i
] hofco Sl

by =1 Fdat® (hn — T4-%) (asfy + 2 —2)
' 342, R? :

b— e dafl - b —1 4

T e }

— E 1 — — 2
thi==4ix s (n+ 2)’ Rt == Qn
o 1+8 0.1 5 ; K

y — 2 + = . o

e e e P -T T
GRSy g Gran R | (2n+1) R
" ' ot 2k

bHBIH BEC MaTepHara 0D0A0UKH, £ — YCKOPEHHE CHALL THAIKECTH,
GCTBEHHMX KoAeDaHUi cdepHueckol oBOACHKHN B BaxyyMe IpH
FHATHOLO MOAR.
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MMpuseges Tak#e BHpameHHs OCTAABHMX KOMTOHEHT MHAVIHPOBAHHOM
SAEKTPOMATHHTHOTO TIOAR B CAY4A€ OCECHMMETPHUHOM AedopMayni

e d\Ada

P-LAGDEEE) "

p-Ll(t D3R (L) e

)

10 /1 0\ R
z)_Qu

a1 9 U:il e Llo®
= Dl (2n +1) ﬁlqn
ln_‘___!_‘_ﬂ_g K (.fl .
= A da ':llﬂ-!—[ r) QN
d R /!
P B8, ). L e
Ad‘u__,‘n(r,) Q
Qf=ollh-ﬂ

i

Mpnuamas |v2h2| <1, popmyam (3.6), (3.9) = ypansenne (3.7) cosnasa
ot coorseTcTeenno ¢ popuyaanmnu (4.1), (4.3) n c ypasuennen (4.2).

Takum ofpazoM, TOYHOCTH FHNOTES MACHKTOYNPYTOCTH TOHKHX TeA JAN
PACCMATPHBAEMOMN 33A3YH XAPAKTEPHIYETCH YCAOBHAMH |

2Rlg1,  |wRIp1, MR

Hecroryr mexamesn AH -
Apusnexoii CCP Mocrynuaa: 19 1 1978
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ATION OF ELECTROCONDUCTING SPHERICAL SHELL
~ IN THE RADIAL MAGNETIC FIELD

G, E. BAGDASARIAN, P. A. MKRTCHIAN

Summary

problem of magnetoelastic vibration of a spherical shell in
nary radial magnetic field is considered. The normal compo-
e induced magnetic field is determinated all over the space
[ a simultancous solving both the magnetoelasticity equations
the equations of electrodynamics for environment of the
characteristic equation of the shell elastic vibration modes
The other components of the induced electromagnetic field
iued for the case nf axisymmetric '.--:l.-rratu:m+ The results nhtai-
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