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ll‘l:jumﬁ]ﬂp—u_ - HXXV, Mo h, 19.5{:',2 Mexanuxa

K MNOCTPOEHHIO ABYMEPHOH TEOPHH KOAEBAHHH
MPOBOJALLEA TOHKOH NMAACTHHKH KOHEYHOHW AAHMHbI
METOA0OM AGHMITOTHHECKOI'O MHTEPHPOBAHHA
YPABHEHHH MAIHHTONIIPYTOCTH

CAPKHCAH C. 'O,

[Mpw noMmomy acHMOTOTHYECKOrD METoda  MHTerpupokadna  anduhepen-
HUHAABHMX _'n’paB[iEt!Hri B UMACTHBIX [PoHIBOGIHBIN DOAYHEHBL ADYMEpHIIE JHHA-
MHHYECKHE YPaBRHEHHA ROACOaHHN MAZCTHHEH Hak PeayAbTaT HYASBOro npHOAM-
HEHHA ACHMOTOTHUYECKOTD HHTErPHPOBAHNL TPEXMUPHBIN YPABHEHHH MalHHTO-
YORYIOCTH QAR TOHKONR DMAGCTHHRH, BEAMAR Tanike BHCLHIO 33139y DAEH-
TREINHAMIERH,

AcCHMOTOTHACCKIIT METO/ NOCTPOBHMHA  ABYMEPHBIX  YPABHCHHD NAACTHE
pazanr & paforax [1-—3], Jdunamuuecsne asyseprste ypamueHus xorebasim
TOHKGH TAACTHHREH MOAYHEHL B ['6—?].

Brepebie sonpocy 6 noctpoeHHE ADVMERHLIX ¥paBHeHHN KoaeBaniit npo-
BOAALCH [AACTHHEH § MATHNTHOM NoA¢  ODOCBAWeHE paboTh [8—10], rae
ACHMOTOTHYECKOMY AHAAMIY NOIHCPrasHch JAEKTPOIHNAMICIECEHE YDABHCHHAA
AAH BHYTPEHHEH 3a3Jd4uM W copMYAHPOBAHEL THIOTESHI MATHHTOY IPYTOCTH.

1. PaccmarpiBacTcn HaoTpomHasd YOPYTasm DAacTHHEA KOUEYIOH TAHHBLL M
OOCTORHHOH TOALLHAN 20, maroToBACHHAA N3 MaTepHasd © KOHETHOH BACKTPO-
NPoBa HOCTHIO B HAXOAAIMAACH BO BHEWHEM MATHHTHOM TOAE C 33ldHHRIM RER
TOROM HATMPAKEHHOCTH

Hy = (Hy, Hy H) (1.1)

Beeaen aekapromyvio ¢wctemy moopasat (X, £) tag. utobm cpejHHnan
ITAGCKOCTE MAACTHHRHY COBNMAAd C HUC‘FJ‘.-"'.”HHTHUE MADCROCTDIO X1

,'ﬂ...'l..ﬂ' NpOCTOThE anHHMaUTﬂH. HTO MarHHTHRIE H JZH2ACHTPHYECKHE 0pOHH-
HaeMOCTH NAQCTHHEY paBHb CAHHFLE,

B vpasnennax NasMe ¢ yHETOM MacCosblx ©MA JAEKTPOMATHHTHOTG [POMC-
XOMACHHSR IE] N RO BHYTPEHHHX }"PB.BHL'HHEI H.HEHTPDJHHBM“HH AAR ARRHY-
mefca naactanxn [8] nepeliaem x GeapasMepumM BEANHHHAM N BBIOAHHM
saMeHy nepemennmy 6]
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lg — —==1 I, = ——3& g T — ]..‘r_}
T EUTTE T (23
}?1: _rf_f_] T A —h-r—— = e, (X, 7, £ (1.3)
& ] I E
C S =2 - e ol -
L= aFE, (x5 y 2y ——==0p (1.4)
& V'E 4 Cy V.E :
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. = — T = e {15}

fﬂzg"'_‘i' Cp = V/.E (1.6)

() XapaKTEPH3YeT IMEHAEMOCTE OPOUECCA @O BREMENT,
EABIE MHCAZ) XaPaKTEPH3YET HIMEHAEMOCTH N0 KOOPIMHATAM,
g =1, p = 0) namenseMocrs Taxosa, 4TO XapakTepHBiit passep
Hil COBNAJAET ¢ XapakTepHbIM TEOMETPHYECKHM [ABMEPOM
[{— maavtii napamerp. B saapmeiimen seprouxn w {1.3),
i Hanpﬁmeunoc'n: BHEMHETY MarHHTHOMD O0AR NPEICTABHM

H, (1; 2), H,=<"""XUH, cae n=1<" (17)

4 2) man (1 2 3) osnauaer, WO HMEET MECTO BTOpOC AR
QUICHHE, KOTODOE MOAYYAETCA HA NPHBCAEHHBIX 3aMenol X Ha »

EH_I:TEMM YpaBHEHHH Mame u BAEKTPOAHHAMHEKH AR BHYTPEH-
&]'JI_OEM Nepexors E HOBBIM MELCMEHHDIM HILEM B BHIE ACHMIITO-
B OO0 MAAOMY NAapaserpy ki

= e, (ng) el (2.1)
Y E T O S e ) 0o (2.2)
=0 Y VR, =YY (% ) (2.3)
g = ST e (2.4)

' AAR @, ¥, ¥ 0 W0 ONPEREARIOTCH M3 YCAOBHH, 49TOGLI B HYAEBOM
| HDAYHHAHCD B3dHMOCEAIAHHBIC IALKTPOMATHHTONOPYIHE Ypad-
bl HHEPUHOHHBIE YACHDE BXOIHAH B CHCTEMY YPaBHEHHI HYALHOMD

0BpazoM, HMeem
a=1—r, z=—147r, =2 -2r, w=12 {2.5)

aaa (2.1)—(2.4) & ypaswenna Nave 0 8o BHYTPCHHWE ypasHeRH
#i [8] u npupannusan xosQQUUHENTH TpH PARMBIX CTEOGHAX
H IPABKEY HACTHX KAMAON) OTAEANHO BIHTOrD VPADHEHHA, NOAVHAEM
hﬁ'h_;:Th CHOTEM YPaBHEHHH AAT  ONpeAEACHIES KoaipHUHENTOR
(2.1)—(24).

| TPOMOAAKOCTH NOCASIOBATEADHOCTH CHCTEM YARHEHHH He [1pHuBo-
e |

EBOM TIPHGAMIKEH I

m W 'l
I} - - zn
Ty —"U..n’l.-'-, e ) —1I T": l:.t., _I_ﬂ {25}
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=o€ ), E%=EQEn (s ) \ZTE
K= bR \2.8)

Coornowenna (2.6)—(2.8) NPEICTABANIOT Cofnil BhIpAMeNHs H3BECTHHX
rUnoTes marunToynpyroctu 8],

OTHCICHTE..\I:HD ODCHOBHBX BEAMYHM H HYAEBOM ﬁp}lﬁ,lH?ﬁl':HHH NOAYYAHITCH
YpasHenua:

1 i) f?"'l."su:l ) Oy | ol vy
mﬁﬁl’:u —|— et ('{3‘11 ifs &:n T -+ F l’j'.
d o IESR  OER
-rﬁ,,(a,T_"_)E“'” Ra (&1 + S )ES + Ruty (28 Zo)
dum . ol \ Oug ‘
o, % ol , AN, el
— R (f1a+fn_ ::iE:u )ﬁ + R ('!IEJ Ty = _5;*,_-9 "d_..'a_"r: o
) [t a0
N dhzity o u*tl;ﬂ . g
Raby = + Ruluggz + Rulu i
L _i(ww_dﬁv 1 a(wJ mﬂ)
21+ %) o el o 4 71 — g\ wE oy
20 {
i £ =i ;1 f
— Ry vy Ry = ,‘ (iv Eit by U; = ): 0, (x, ») (2.10)
th Izunf (i) ( dusy lf-"ilf:: : GPuly )
Ton 4k | Eo' — = by 0= by gz T & o /|
JlE =
= _"_2_.4_; (x, ) (2.11)
OEw  OE\W _ ohl (2.12)
7L -.r}.r oz ’

(J6osnavenns xoappuunentos saare na [8],
Aast onpercaesnn 0CTAABMBIX BEAWWMH B HYAEROM NPHOAMCHHA Oyiem

HMETH
oo %; ke (ZE’T} R %ET = UEE% = & UTE:}) +
+M_ s )
e [ ::E( e ;:J] ‘Hm.f.:;t_i} ;;%(Hm Uw;_-[‘-'g s ﬁvim) |

e’y . %, Gﬂ‘f' Lty ,
4 == LH S — Hut St — Ho 22 | Hy, a-.df__] (2.14)
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o 6&}“’ ; [ ﬁgﬂﬂl ﬂt,l'[u}
Foe o, T e+
E !'ﬂ] ﬂwﬂﬂﬁ
+Hmt —Hyy—= (2.15)
Ra—20 %

c ¢

4 B NAACTHHKE ONPefeARIOTCH  COOTBETCTEYIOWMMH (POpPMY-

TCH, YTO RO BHEWIHEH OOAACTH SACKTPOMATHHTHOE NOAC B TR
CHMeeT DAHY H TY Ae HIMEHAEMOCThH, & 1O BOeMeHH—TAakYIid e

=& — T=— (3.1}
f

iercn no gopyyae (1.6), cuntas o = 2r. B zaawmeiimem npn-
0, to ecro XAPAKTEPHDIN pasMep PHCYHKA ROSMYIDEHHI COBNa-
EPHBIM TEOMETPHYECKHM pasMepom | naacTHHKH,

| BHEIIHEH 3a1a4H PAILICKHDAEM H HHAe ACHMNTOTHYECKHX paaoD

hey = X, Whith, (x4, 2) (3.2)
Ewi=a YN VER, (% 9 (3.3)
E;{:;|= E‘UT‘I E{[,} {314}

nogcranonky (3.2)—(34) no swemmne ypamuenns BAEKTPOIHHA-
PABHHBAHHA KoadpHuHeHTOR TMRpH padHbiy CTENEHAX hom ACcEBIX @
HECTAX Kamijoro OTBesbH( B3ATOrC YPABHEHHA NOAYYAETCH NOCAEL0-
(CHOTEM YPABHEHHN AR ONpPUieAeHNS ROQMPHILHEHTOR pa3Aosie-
{_3.4:! B HYAEROM TIpHOAHMEHHN

Ohitey IR

T =0, (x, y:2) {3.5)
o
Ohlly | Ohyle | RS
B o S (2:6}
dEW, aald  oEf
= ohan 4 () (3.7)
OB GERD _ oAl
R LR (3:5)

37



Eliﬂ':l Tolll (0

Jr[vr} l:.lﬂ-:'] sir]
T | o + o, =) (3.9}

[Maockocty 2 = &+ /i Bo BHEHER CHCTEME KOOpPIWHAT BHIPAMEIOTOR Ypas-
HennAMH 5, = =2, u uysenom npubammennst P—0  yrazaHHbie NADCKOCTH Bu-
pamaoTed Kak o — = 0, To ecTh maacTiHEA #O BHEWHEH CHOTEME RaopAMHal
B HYACHOM TIQEOAHRENNH NPOABARCTCA Kax MaTEMaTHHECKHM paspes. Taxee
sBAEHHE HaBAOgaeTCH U B woeoae orannax [ 11—16],

Hrax, vpasuenns (3.5)—(3.9) momno paccmarphpatn kKax ypabieuun 850
BEEM (IPOCTRaHCTRE ¢ HOTOYHHEAME HA NADCKUCTH L=t Herounnen 8 aan-
HOM CAYHYae W3 Cebn npeacTaBAmiOT ToxH  Ha naecckecti 5, = 0 s nonepx-
HOCTHBIE SAPAIHL

Tagum ofipasom, B HYACROM NPHOAMMEHHH € YUCTOM PPaHHUMHBIX YCAOBHH
Hi AMIEBBIY DAOCKOCTAX MAACTHHEH 3afawa H UCAOM NPHBOAHTCR K pelICHHR
¥paBHeHi

() i
”";':J.. ’:’;J” — (%) Bl << B) G (e < d) u™ (3.10)
dh;[u ff'hf:}l.l =4l ble<:< ‘{,}{] (¢ = n=<d) :F-“” (3.11)
()‘:1 du 1 = * R ~
o hr,lur o l;i:l:{[”ﬁ =
w25 — g (3.12)
AR ﬂh_ﬁl} dhin . ;
5 4 e =0 (3.13)
GESD,  ohY, | 0ELG
S = =4 e 3 (3.14)
""]5 - ’3"*’11&1 + f?'ﬁ; L) (3.15)
) O
oo 010
OE | OESY | dEL
3 r;:H- 7 =G (e <E<He < <AFY (317)

Jaecs 4 (%) — aeabTa PyRKQUA Anpara, U {a<i<lb) v B{c < n<d)—
fveruHd  Nesmecaiaa; a = 3 < b, ¢ v S d - OGespasmepHan  0BGAICTE
sanumaeman naactunxoit B omaame. O, 2w £V coorsercThenno w3
celif OPeACTABAAIOT CHAMOK BEAMMHH hm hl"} u '™ Ha paspese [, = +0.

[Mpeacrasana pemennn (3, 10)—(3.17) & Brae

by = ¢ hae (xogy 7 (3.18)
Efh = e"Eqs, (2, 5, 2) (3.19)
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vko = e un, (% @ 2) (3.20)

Hoe MHTETpaAbHoe npeobpasonanne Mypse [16, 17], ¢ yue-
A ypasuennii  (3.10)—(3.17) npusoasres k pemenmo
PPepeHUtaARRBIY YPABHEHITH Ha CYREHHOR oBAacTi:

Tt ff {dfi = Gy Ty U']'
ol l{E—}-I-{*ru—ﬂ]' 1y

- 1= w ; - o
i i '.f-_" '{Eul ?hl ﬂ}- = T (bﬁ“'ﬂsﬂ = l{]:‘uull'.'l + ;I::_ f,".rllnn

)“d?nd?ﬁ, (3.21)

r’ - (OB (o . O)
VG0 T t—n' | &

Gl

Ey (&5 . n}—-%i( byw— by C;E:i)” digd, (3.22)

.':{f;; 0 dE, t;” L RS (3.23)

1 } ﬁﬁt:l s {r = Rt Lhn W _|_O‘fn n &.’33 ] ‘L"zn'l'

(7133 g |

al, T 5 4 Eimj
]l-l'—t_ ﬂ ] 'E R (&1 = i .E,n. JE R " [ - — d_rm
— Ry ( byl == d‘lsa W Bi ('5'11"‘ jm_) "U:ru_
l:.) / g )
N aNy, \ do ; NN\ oyt
B {1+~ 2 ) T4 R (1o ) e
g e 085 o, .
— Rolyobul, + Rulw '?a?,‘;'ﬂ‘* Rty —ﬁf (3.24)
(o) 4 L2 (%, )
) \Oy 0% | T T 0, \ O, anp

B & {:’ll'_;ll " :
Kpbyon, + Rmﬂaa‘”d_;ﬂ‘i' R (BiEy + byywvse) =0, (x, y)

. ﬂE:’{Er i ﬂ} dExE %, 0) .
{iE d"“ e J"'ﬁ! EE: Ty Dj {3'25}

(5 %) mpumaanemur naockoetn (=0, a (&, 7,) npumasremuT
1A r.auc.m C, = U FAHEMAEMOR CPEAMHHON MAOCKOCTDH MASCTHHEHM,

39



K. cucTeme HHTErpo-ARdHpEpEHIHAABHLIE Y PaRHEHEY (F217—(3.25) wue-
O0BXOAHMO TPHCOEAHHHTL TOABKO YCADBHA 3AKPCIACHHA KPaeB MAACTHHEN,

B uacTHoM caydae KOAEGAHMH MAACTHHKH € UHAMIZPHHMECKOH NOBEPXHO-
CTBIO B MATHHTHOM MOAE, NapaireApioM ocu ox, ypaswenwna (3.11)—(3.25)
NPHEAMAKT B

1

BB el fiaet I"‘ﬁ”E“’ 0. il B 1 O s
=) e—el o
{3.26)
PEGD). i by (3.27)
[7 =
L vy R P 3.28
(1) dey T+ (0% 4 Rubyw) vy + RubiEy =0 (3.28)

saecs c£(—w, =), a LE(—1L 1)

Jdan moawotsr Teopun weolxoiuMo paccMaTpHBaTh norpaHcaoH v Hoxo-
RLIX MOBEPRHOCTEH NAACTHHEN M 7o Bpement, PaccMoTpernio atix nonpocos Gy-
AVT NOCERUEHDL G AEABHBIE HCCACLIOBAHWA,

4. Jan vAAOCTPAUHK NPHMERHM HIAGMEHHDIL BHILIE METO] B PLIEHHIO 3
A4MR 0 KOAeBAHHH N0 UHAHHIPHYECKOW TOBEPXHOCTH DECHOHEYHOH NAACTHHEH
NpH HAAMYHH BHCIIHErO MATHHTHOTO TIOAA ¢ BERTOPOM HANPHMEHHOCTH, Mapas-
ABABHBIM OCH OX.

B arom cayuae cuctesa ypasuensii (3.23), (3.27) n Geapaamepom mHze
MpHHAMACT QopMy

= S‘ {M Ane [Ey{;.{]_ # 4B Ou ”_"'L
w Ik c ¢ & Px—1%
(4.1)
HE!‘J{-‘n ﬂ: t} — ._._1 I!::-"-;‘ll; {xr D: -H' {4‘?}
ox c i
Di 1 +2Fqﬁ‘j—‘—”+2ﬂ*~ﬁmlﬁy{;. 0, #) 1 ig“-l”£| —0  (4.3)
‘ ¢

x, BE(— oo, o)
Pewennn ypasuenni (4.1)—(4.3) dyaew nexats 8 BHAE DOAH, paciipocTpa-

HH]CII.QH}IE.‘H BAOAD OCH X
Hoad — - il — k&
s = gt B 0, B = Bttt (4.4)

holx, 0, 1) = hape™ (4.5)




3gagerns w, £, (x, 0, 1), A (x, 0, {) ua (4.4), (4.5 =n
(4.1)—(4.3). noayunm oamoposnyio CHCTEMY aArefpan-
OTHOCHTEABHO HCKOMBIX  Kos(uuHentorn Wy, £y H faol
AKD ONPEIEANTEAL 3TOH OIHOPOAHGH CHOTEMBI, MOAYYHM Xapak-
YpamHcHite 1ns OfpeiereHNs YacTOTH KoAeBanmii

B QA0 Lo (1 4a9)2 LB=0 (4.6)
s o _(ttRe W 5
ﬂ‘ —= ?ﬂ‘ R ;:’; Vé_' 1 c.__ f‘;.lr]

o : i
Vo=t Vi= B e- g (4.8)
0° . ".‘:-'_"_‘E: 4.9
25.h (4.9)

H'.?] £, — coficTucunan vacToTa ROAEBAHMA. NAMCTHHENR B oT-
HTHOMG NOAH, V.g—u;:mpu{'tu pacnpocTpanedvs nosH Aavsena,
ERDPOCTD PACTIPOCTPAHEHHE YIPYINX BOAH 0 HDAZCTHIKE.

i (4.6) ¢ coorsercrayiomny ypannennes (2.24) wy sunrn [8],
BN o npr = 1 oum noAHocTsIO coBnARAIOT,

AHEHIE aBTOp Bhlpamaer McKpeHHino GaarodapHocts AMBapuymu-
ADETAHOBKY 3ajaui M 33 UeHHBE YEaSaHitm,

0, 2. TrSN3Ly

GBI REQ UL RFAIY U IUILPORTLErE LUBIFASASHY

BTG BRI ABPRIANP BPNLPARRAILITE 2BANPHIY,

BUIR SUSLONRIUBEeD bryQle SEUAREAIL YILIBSTTI,
dhPILELPSI

"-lf:]th!.llnilf

aplyfmid § dwgbfruwlpml guzmaod fbprudnp Cuarspopropredp e fF s
il mxbibigog pospady owph srssmalemedWlpfe Beiapuif 5o .
ity i dawlig gy bl ahdhipkighuy Suatfwermeponidlibiph o fid -
bigpaliad o lifunh bbpmanuln wmangifly ¢ weirpfe woesssmanSercallhip
tbleggfrueg Bl v wvapmidbbpp Swilwlupgp wpaghiv il -
ristligppead st ineruia g fida sberevusifor o ff pueds sasprggoelepe Hu}!durmnmlfu’il firle-
b funlpfnial nyp o friegh waisgf Bhpplle feligpfe daeqlefoummd g
e Sivf s s iprrailVebipipe s wrgy Dok Ciblpupusghbud folpsgh wpraraphiy fuplh-
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THE CONSTRUCTION OF TWO-DIMENTIONAL VIBRATION
THEORY OF FINITE LENGTH THIN PLATE_BY MEANS OF
ASYMPTOTIC INTEGRATION OF MAGNETOELASTICITY
EQUATIONS

5. 0 SARKISIAN
Summary

The three-dimensional equations of magnetoelastic vibrations are
considered for a thin plate of finite length. By means of the asymptotic
method concerning "the integration of differential equations, the two-di-
mensional integro-differential equations of magnetoelasticity for thin
plates are obtained. This result is the first approximation of asymptetle
integration of the three-dimensional magnetoelasticity equations; for a
thin plate including also the external electrodynamic problem.
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