SUSUUSULR hSAMFSNFLLERD U2G.USHE L UMUAETURUSD SEALULGhR
HM3BECTHA HALIMOHAABHOM AKAAEMMM HAYK APMEHHH

Ukiuwlihljw 57, MNe2, 2004 MexanHra

YK 5393
O CABUIOBLIX KOJTEEAHMAX ITBE303JEKTPHYECKOTO
TOJIVIIPOCTPAHCTBA, HA TPAHUYHOM ITOBEPXHOCTH
KOTOPOT'Q ITPHKPEILIEH YIIPYTHI CJIOH, COCTOSIIHN U3
ABVX NNOJIVBECKOHEYHBIX QUAJIEKTPUYECKHUX YACTENR
Caprucan K.I'.

L4 Uwpgupul
funhip uhbgntybilpophl hhewmwpainp i wwhpoghl ouea inoiEbph Wtipuoplipguy, Spp G Ggp e
il bplntiphl wipmgduwr Eonmdguilpud sbmn’ punugus bplne Ghuwilbng ghtEymphlGsphg

U fuunm Gpnud mumdiwuppfws G0 wowdquipo G whbgabiblophl Ghowmepedmg i (Gmm fudh
hibpuianbiug updbaphugh wibgekblpophl) sabpught Qumbogud awswGnodispg, bpp Gpe Sl
tuiknlajphl wipwgwd £ ofinpp hwnnigpudp wowdquiud sbpe' pughegwd bplne ghewbdline
nhkEuaphlitphg: Uhewuph s Gnuiitpn wowgwing 56 ghtyblnahl hpuh Bgpuogp0 dwlibploggh
Ypw  bhpwmidad  nwmwited gl wopmph Bbnlasdpnd: Oguudbin]  bmpgsh o hlmbgpg
Aluwhnfumpnu dbeanha ulnhpp huGonod | w G behl dodbghoibph e wi (HwdwGh uinpha;

Unmgwd 60 bbyuopolued quanp biguibghugh L npwdon pupdod heshup wuhlymmnulu i
puiliwdlbn ghtblmppldbph pudwGiod gvh obpuduuend & Yobowloh wbnwiseh wilidtipy hbinm
Wmabpmd, opnbghg hnlewd t, np bbbepobod  guepnh binmbghwd Ynbowlnh obodwued,
nhtilmphlibiph pedwbiud gip Jpw mih Jbpeudnp prjisp, hul) aopusthnn popnuEGhpp wuspeorGulmd b
fuqinn qmuiwptinh’ weodwiiugnpgud ghbblophl pucdwbgbihmpaed wwpphp gnpuihglibnm]:

E.H. Sargsyan
O the Shear Vibrations of Piezoelectric Half-Space on the Boundary Surface of which a Dielectric Elastic
Layer Consisting of two Semi-infinite Dilectrics is Fixed

B paloTe poccMaTh#BSCTCR JAJANA O CABHIORED VCTEROBNMITHACH KoncGusmax ORE30ATEKTPHTSCKOTG
TOAYTPOCTPEACTE (Mhe303nCsTRHE KISCCH SMM [excarosaTaroil CHMMETpHH), M Tpasremod MOBEPXHOCTHE
KOTOPOTD MPHEPSIUIEH JH30eKTRR92cRMll cnofl mamod Tommmmsl, CoCTOAUE ¥1 asyx moayeckolednsx
moaeTpEReckIX dactal. KoneBaswd Cpeiid BodSy#1aloTcs © NOMODHRID THESHITOND scTosHixa Komebam,
OpHAHERHOTO HA MORERRIOCTIE MOGEKTPNECCRONS: (o, Hefohbiyy weton wnrerpantiors npecdpasosanis -
DYPLe, HAA CIOANTCR K PEIEHHI0 taasit PHMAE B TEODHR ALTHTHYeCRsR YRR,

Ty seHE BECHMTITOTHTEC KNS dOpMyIILL iR HHETYKIAN RIEKTRHYSCKOT0 MOGE # KORTRRTILS daiprsetnd 3
ORPECTHOCTH THHHA pASI0NA TEFICKTPHECD H B JANsKHX TOHREN, YIOCTES KONTHKTA, M3 EOTOPMX CASIyeT, 9to
HHAYERIRE JNCRTRHYSCKOMD TI0ME HA EOHTAXTIOM YHACTRE, HE THHHE DEIIENE JMBISKTPHROR IMECT KoHegmLd
CERHOE, B KONTAKTHLIE  HANPEWCHEA CONEPMET  paspuBROC  cRarseMce, o0YCIOBICHROD  DRSHOCTRIO
keadidiunesTon EHHIERTRHYSCKH tpoHmEReMocTel

Pacemotpuy capuropmie koneBanud NBe303eKTPHYECKOTO NOTYIPOCTPAHCTEE, Ha
TPARHHYHON MOBEPXHOCTH KOTOPOTO NPHEPEIVICH DCCKONeYHBIH OHINeKTpHYecknil ool

wanoit tommumes (k.71 << 1), cocrosumii us anyx nonyGeckonennx gacteli ¢ pasHbMm
KOIPQULIHEHTAME  THONEKTPHYECKOH  NPOHMUAEMOCTH,  NpHueM woadidigient

Ausnextpuueckol npowsugemoctd mpr X, >0 - g, a npu x <0 - g,
[eesnazerTpuuccsoe MOMYNPOCIPAHCTEG H  IHMIEKTPHNCCKHH  Cciof MeIBEPraTes

2 ~fat
YUTAHOBMBINEMYCR xone0anyio noa aeficTRMeM IHHeHHOrD HCTOYHHKA Pﬁ(xj}e ;
UPHIOKSHHOTO W3, IPAHHIHON NOBEPXHOCTH X, =~/ AM37eKTpUYECKOTO C10A, FaE

6[.».:‘ } — pynknug lupaxa, (- dactota xoncbanni, [— napaserp spemenn. CuutacTcs,
4TO TPAHHYHAA NOBEPXHOCTE LMSICKTPHEZ METALIMIHpOBaNA, 38Ja4a lanouzetcs B

46




| MHIYKUMM  SNCKIPHAECKOIO MOMA  HA  KOMTAKTHOM  YHaCTKe
KOI'O CA0A H ABE3I0INEKTPUYECKOTO IOIYTIPOCTPAHCTRA,
M, UO0 YOPYTad Cpeliz OTHECEHA K NPAMOYTONRHOR Jexaprosod

THOR  cHOTeMe Oxyx,%;. Tnockoers %, =0 smmserea  rpamirasof

T ¢ OCHH) MBEI0IMEKTPHEA KIACCE MM reRCaroHANEHOH CHMMETPIHH.
. YIpYTHE nepeMeeHia nhcamncmpuuecxdm TMOMYNMPOCTRAHCTRL
karo cnos WL (X, X,,1), 127 (X, 2,,1) , @ snexTpHiecKye MOTEHIMANL
St "**}(xl X;,1), coorsercTEenHO. YNpyrHe NCPEMEIIEHHA W INEKTpHLE-
HAIRL HITIEM B BHIAE!
21) =um{x“x1)e"m', HF}(x: JEyat) = “m{xv x,)e™

A o i (2 (2 -
_,I}_.-¢ﬂ (x.x)e™, @7 (x.x,,0)=¢ N x5, e ™

| NOCTARMCHHAR Ja8ud B AMIUINTY T4X CBONNTCA K TPanmunoi sagaue [1]:

m-%l-kllum =10, ﬁd}{'] o= —E“—kfum, ~wmex <o, Oy, < (1)

Pl), ) 8o, ~ones

Venosus koutaxra sa X, = () uMewor s,

au ag"

L +E _4}"_' "‘t(xt)

2 lgy=ii 1 izl

A (1) 1) ;

)t ﬂ{ - D*(5,0)+ D (5,0) o
1=l axE ayml)

W]

o =) oY =e"

b

m'r(:t,) — KOHTRKTHOS HANPAMEHHE,

_Di(%rﬂ)' B(x1 }’D{xt ,U)., D (xl ,[]:] = B(" X )D(xl rﬂ) D(xu ]' By | iﬂ

2 2=l

npu x, <0, D{xl,xj]—nmyxnua IEKTPHYE-

3o
28, |

T =il

Mﬁ}ﬂi D(xis = g

mm OIS Ha ROHTAKTHOM YHACTHE, A=d?/ 8.1'11 +8°] E#xzi

Eg— me P, k=0 e ey, ¥ = € Coufy — KOIPPHIHEHT HICKTPOMEXAHN-
! w'iq;_x_{-'._r_ﬁ CHAH, €, — NLCIOITCKIPHHECKOE noctoaHHoe, €, H E;, £, xo3QUINEHTH
| AHIMEKTPHECCKOH MPOHINEAEMOCTH THEI0ICKIPHEL H IHINSKTPHKA COOTRETCTBEHHO, ), —

MNOTHOCTE  NBEIOINEKTPHER,  Cy—  KOMGOUIHENT  YOPYTOSTH  MBCIOWICKTPUKA,

47



z k! 2 z
€; =G, /Py, k; =w /ey, Gynt p, - cooTBETCTHEHHO MOMY/Tb CABHIE M IIOTHOCTS

MATCPHATE AHNIEETPHYCCKOTD CHO0A,
B CHIY MAlOCTH TOANIHHBEL OWINCKTPHYUSCKOID CNOf CYHTESTCH, vTo D(xl,xz) no

TONMHE C0A HE HIMCHRETCH, T.8, ﬂ(:lq ,xl) = D(;[,-1 ,[])1 TOFIA B CHIy ¢{2}" = 0
=
IR lir[z}(.r,l,xz} DYIeM HMCTh:
$9x, )= (—Eiﬂ*(xuﬂ}haiﬂ'(xuﬂ)](xz th-2<x<em @)
1 2

Hns pemrenus ypasvennit (1), (2), (4) ¢ xoHTaETHRIMMI YenosHAME (3] npHMeHHM

HHTCTpaThHOS lpeofpazosanne Oypose E(‘U) = ft‘p{x)emtix, -0 s <@,
ToaydHM IpanHaRyio sagaqy:
d* —il) z"i'.] s WO
d‘; ~(o? 2" =0 o0 =—:L-k;-u*”
z i1
190)= 2L G0 (00)-L Do) L Bee) 9

hG,lo* -k} £ £

Yenosua konTaxta Ha X, = 0:

[ —(1) i)
S R . )
dx
2 e, -0 2 e -0
dir' dq_:’fl} = .
€15 = Sl S =D (‘Jsﬂ)“' D (G=D) ()
2 lrsat) 2 lxy=0
—(1) 2) i) _ )
“ EA 2] (G)’ ¢' r =il - ":P 1y=l}

Brimte uMenoch B BHAY, 9TQ KOMTYD BOOM: ACHCTRMTEIBHON OCH OBXOIHT TO9KY

= —k, csepxy, a Touky O = k. - cumzy.
Perzn ITY TPAHIHY KO 319y H YAOBIETBOPAA YCIOBHAM YXOLAICH BOMHEL, FOTYYHM
El}}'HHJ.!,Hmlﬂ_'TbHUL YPEBHEHHE:

[t 1+ 2ol 20N+ -] -0

A

(o N S

4

(7)

o

MMocae storo, wMes B Buay IIlJ}'HK!.tHﬂHE...’TLHI:IE ypamsHeHua (7). 404 KOHTAKTHBIX
HATDAKECHHH, YTIDYTOr0 NEPEMEleHNA M MeKTPHYECKOrD NOTEHIHANE B HLEICACKTPHKE

oIy M =
)
)

48



 Plefe reo)reccn (=g /e o D (00)  [oTEx )

el +=uhaca)[(n e Na i+ S o -k:)]
D e et e N P ) D0
3 :] ) IJH {*‘;*ﬂuﬂﬂq{lﬂ o' -k + ﬁ(ﬂ H}] |

s -3.::3«(8: +E;|hH]+KI{1 g /€ MM D {U 9) 'i_r{l i @

et N - 3

Mmpc&uu yeaosuit yxoasumch unmm OAHOIHAYHAN BETHL  QYHKLMI
:'mﬁ_pnun TaxHy o6pazoM, TOOK \’ﬂ ~ki —lo| npu |o] =2 u

.-lk,’ —o* . Tlpu sroM KoRTYp Baoas JeficTRHTEARKON Ocn OBXOANT TOUKY

O ==k, caepxy, a Touxy O = k,— sy [2].

,e.H-fo’} e, +E”ﬁHW)ﬂ'E G, [ ] oo’ -ki)-B (ap)
e ol - e, +E"hp|)[(1+y st }]

{10}

KiM OBPAsOM, JA184A CBENACK K POILCHUED JATA5H anma TEOPHI AHATHTHYCCKOH

omocressio D (0,0) w D™ (0,0) (7]
'YpEREEHUS, (T) NEpenumes B BHIC
Pe; =

—K(alo (0.0)+ D" (0.0)=-—=5(0) (11)

&

xzleﬂl at (Ez * Euhini)[(l + 'f “uj -k + ? ('52 - kﬂ

-

wefol- e, +£nh|0t)[[1+x1m+ fi&( k] )]

56 9
R e o]~ (E=+E“f‘lkli{1*}: No® - [cr -k; }
I.Itu*pmaxl ypasucris (11) daxtopusyes dyuxtiio K {G] npeaCTABNE €O B BHAC

]:('T .ﬁ(ﬂ)- (ﬂ) K- (U] rae K~ [ﬂ] peryIApHE ¥ He uMeeT Hyaeit npn Imot >0,
( (o) peryaspua  w me  mweer  wyaet  mpw  Imet<( (ot =+ i),

K-

g

48



K ()= exp I (o), K-lo)=ewI (o). I'(0)= [Llx)e"™ """ ax,,
F(0)= [Lx)e"™ " ax,

(e, —841{13501 [(l+f]u/r+ Gl (22 )]]

J- i e LAE
L[x,_‘.l=—flr1 1- e do
To2md G 2
= elol-le el [(hx Not -k +=22 ( 5)]
Jarem, ypassenss (11) rrs:penumext B CISAYIOMIEM RiLIE:
& R (0D (00)+ 209 P (o) - P -
E: K [G) C'H- C*'l-'l
— S_‘ o=l
R” R lo)=R R (o Rix dx
e R (0)+ R 0)=R(0)= 20 B (0)- R )e
ila- H'.I?.: o o =1{RE]
R (a)= _[R{ . R(x)= = J;R{c]e do
Moene vero Gyges wmets;
5 Pe, =, D (a.0) =
1 K = 13 = =F" 12
(o)D" (0,0)+ —=R" (o) o 2 (o) o) (o) 12)

,Ela:ﬂattc:imuc PACCYAISHHA npum:u,:m'rcﬂ kak B [4]. [llpusenus w (12) ofparsoc

'rpcnnpa_u:-ﬂaime Ql}’pbe, MOV MM F_{ ] = [ ‘(JCEJ, e F {x1 }=L} TpH X = [:l,
P {:{'l)= 0 npu x, <0, cocnosarensao, [5-6]. F_(x]]'= F'(xl)= 2&,55':“(:1:1)

("), ra& El'zﬂ:'(.r:}=ﬁ(xl },,,.,ﬁm[l']) — [pOHSBOIHRIC El(.tl} {k =1,..J‘1}. IMTpusennn

HHTEIPAILHOE npecBpazopaHue Dyphe % (*), MOTY UM
[, .
-F(o)= Zak{—f}l a” .
-
o = -1 ”

Fas wax 1- K{GJ pH |(}| — 00 HMEET MOpRIOK |G'| ; TO BOCHIY CEOMCTE MHTEIPaTL
DypLt Cnemver, 4IO L(xl} HMEET NOPAIOK ]n!x!| npu |x1| —+ (), nocxoaery
Y [ ; U o i s
F cf. = ——lﬂsx]|-:—c0nst, rac I —obobmennoe npeobpazosanme dypee, £ —

| =g :

1nfcs+:'(]}] 1
- L 1

ofpatwoe  npeofpasopanue  @ypee,  Torma L (Cf} = U( 0
F+1

i (G] = -‘.’J( l—n-{G—_%@] mp |{}‘i — %, QMcona nerko suaets, uto K ({ZI) —* 1, korza
o=l

30



. (JJ]J‘HHEGT KOHEHHOES 3HAUCHHE B Tﬂm 'r'l i [} N CACA0BATENLID:

-aqgf}a@md{lquwﬁam

- \o=i0 a+i0
ifﬁ] aﬁl:umm:ﬂn HHTErpHpYyeMas d::,ruku}m TO R(?H] — HenpepsiBHAZ

'} e [wﬂﬁ e

HHOTQ CIEYeT, 5T0 F- (U} F (o) crpemsres k nymo npu 1(]1 — 3,
er, aro @, =0 (k=0,.n), 12 F(o)= Flo)=0

0 .-—PE‘—S‘E{-E—:(EA, E‘[U,U)-—EEE'(G}-K*(G} (13)
. cug K {U) Cu
e R "(Q‘)J"K 5 (G} R ‘{G’]‘I? ) {o‘] MOMKHO TPEACTABHTE B COCAYIOMEM BH/E!

&lof- {1 eifof- (Et*fﬁnf'fﬁﬂ{h xkﬁ+—{ﬂ - k; }Hﬁ‘{'ﬂ-f‘{ﬂl )

T e TN R

a8

_giﬁn{fglgq-&z +s,,h1o1)[(1+x=m+ Gyh i -k;)”f- (V- (o)
e ol *Euﬁ|ﬂi)[(l+x}d'ﬂ i e {—s:')]

R(0)K (o)

Jlanee NPUCTYIIHM K MCCTIEAOBAEII) SHAMCHATEACH R (o)/ K~ {G) w R (o) K (a):

fﬁi!ct =3 (51 + anhk’i){(l +y )ng_—kll * % (’3‘2 -k )l = f(o)

(14)
3 Gh
szIH "(Ez + Euh|ei)[(1+ }iz }'\J F = k!z * CL(UZ = k:z )] = -fz{ﬂ}
£
m"“ nepeoe BupameHue W3 ypasieuus (14). Jlerso muacts. 970 npH ky >k

: 3

.l'-'.l' = "m g \

{PI-;F} M onpn mobux uaucnuaxy [, {k:]:”" 0, f (kl} <(). Kpome Ttoro,
i-ﬂ:l.'\l mpi O > Kk, # npu mobex sasennax ). Ha otoro caeayet, 4o 8 HETCpRANE

.::-.-..-'::ﬂ-.cz - by G) wmMeer emmHCTReHHBtl Hyne O = (). Hi-ia HeTHOCTH
: 1 1
dmﬂnill.ﬁ fi (U) CASAYET, 4TO O= —.U] B HHTEpBRAIC _kz -::Uf:—uk‘, TAKKE HBIASTCH

31



HyneM O3TOH QYHKUME. AHBRIOTHYHO MO®HO [MOK33aTh, 970 fz(ﬂ) B HETCpBAN
Ten
1
kl-':i]-':k: IMEeT eIHHCTBEHHRHA HYAR O=0,, a8 B HHIEpEane -k:-:m: o=
O==0,, Hrodw YIOBTSTROPAIHCE YCNOBHR YXOOADISH BONHE, KOHTYP BAOML

ACHCTBUTCIBHOR OCH Jomked obxoauts Tous O=—-0;, O=-0, cBepxy. & TOYKH

O=0,, O=0,-<au3y. Hi BuIcCKAIaHHOr0 CACOYET, 9IT0 c}fn]:myﬂf.
JIEKIPOYNPYTHE TNOBSPRHOCTHEE BOANK  JISRa, KOTOpHE  PacpoOCTpaHsioTCR co

(1] (T
ckopocTeAMH  C = —, C,. = —. COOTBCTCTHCHHO 10 TIONCKHTCABHBIM H

1

OTPHIATENRHBIM HANPARTEHKEAM OCH X,
Hanee, npusenns x ypassesmo (13) oOparsoe npeoGpazaeanne Typee, ans

o {x‘ ,ﬂ} n D’ [xl ,ﬂ} MOAYHM CICAVHONIHE NPCICTERTCHIR'

D'(A';‘U}-—%..zl_ﬂ}('ilk’t“mﬂlﬁ'(“mn{“).t_:_ A-i].r'“‘*du-r '

€4 f:[ﬂ) E O-0,
+ FEIEEJ . i‘!_ﬁ’_m:h
CuE
D{x1 [l:l Feﬁ. J- |Gi f [U)'R {UJIK ['U) B, gy
W 2n filo) o+0,
_Pe,, iR e
o

Rlo) A d iy e B
K (o) o-o, HE(R o} K (G}'a 3

MHTEIPHPYEMBIC DYHKIHH, TO NOCIC HHTCIPHPOBAHHA 0 HACTHM, MOMHO yOeIHTBCH, 9T0
HMEIOT MCCTO CHETYIOUIHE SCHMITTOTHYIECKRE GOPMYTIST

R

Pe. as)
D'{xpﬂ]= LB e™" -i-ﬂ(.t,:l'l X, =+

@
a _}_{1013551;[1.»"53 -Utl)
j {1*01‘&5!:”:)

filo)

_I:‘J;Ehfu{l‘“ﬁ _IKIE: _k: i E_{"Uz}
: (1-o.ke, /e, K(-0,)

3 f:r[UI

Ex LNy

[Tocxo: 4
ks e —
Y 4o

]_mm

'E'{m}'E*{HJ




o

Ly Pegss RO) (la(o-i0) —
(g]'?ﬁf 2i(0 - i0) G( 0-i0 } Ll

;?e“ R(ﬂ)’ = Q[ 111('3"" lﬂ') npi |01 — %, To B CHOYy CBOHCTS
¢, 2ilo+i0) o +i0

b s oy od: .
a0~ 2 o) o)) Obss) o

crenyer, uro D(x,0) wumeer KOHEUHEIN CHAYOK HE JHHUM pasicna

K BLILE, MOKHO TONYMHTE -ACHMITOTHHYECKHE hoprynel  0AA ‘I:(xJ.

e "*_?;i&_“f’ Lo Px—f@[[— 1ol-x)+ - ot )] ~oft) (7
v | =0

He fopmyIisl 1ns 1:(;5-1} npH |).:11 == % MoayqHM B BHAE
tx,) =B + _ﬂ(x{ ’] npu X, —* +% (18)
"c(x1)= iEe™" + D(xl'l) np X, >~

e

i e
P G.h 5 : G0 T o
.. =£{£j--_=e-nknl-)ﬂ-?=-—{crf—kg]+ f—“r(l—fl] 2 c:,(ul“uk;]D (-o,,0)

Cay £y Ey | €y

s z G h 2 2 i E- h'! -
Ple, - ,;ho, }~3—[uz‘ - k;]+ ﬁi(l—- 21 o, (cr; --kf]D (0.,0)
Ca4 Eal &) Cu

f{o),...

op BhipmkacT rayBoxyw GaarofapHocTs npoeccopy  3.X, Tpuropsuy 3a
3A7A4M H IEHHEE COBETHL

: JIMTEPATYPA
1. Banaxmpes M.K., [nmincxuii W.A. Bomim & meesoxprcTaniax. Hosocubupex: Hawwe 4
2. Hobn B. Meron Busncpa Xonda. M.: HIL 1962. 27%¢.
3, Faxos @, J1. Kpaessic 3anasm. Ma, 3-¢, nepepab. u aonoan. M. Hayxa. 1977. 640¢.
Cpuropan 2.X. Tlepedasa sarpy3ky ot KyCowHo-0IHOPOAHOH BecKoHe HOM HARNAIKH K
 YNpYTOi NONYNAOCKOCTH. /Y SCHRIS SANHCKI EI'Y, ecTects. Haykn. 1979, Ne3, C.29-34,
NPABOMHEA MATEMATHUECKAA GuGnnorexa, OyukimonansHerft anama. M. Hayxa
972, 283c.

1 o LA -
6, Tunos [.E. Marematircckudi ananus. Bropoii cnenxype. M.: Hayxa, 1963, 328¢.

MocTyina & peIaRIMD
LO3.2004

33

 Epesanckuit TocyapeTeeniai



	44
	45
	46
	47
	48
	49
	50
	51

