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Osclllations of Piezoelectric Half-Space with Periodic System of Electrodes

HocAeaYeToH ROODOC O BOIOVAABHHH BOAN B MLe30IASKTPHYECKOM OOAYHPOCTRAHCTHE: ©
OepHOAMTCCKOH CHOTEMON JACKTPOASR, B peay¥AnTaTE Yerd NORdABGASTCH, WD NpH olpeseieH Y
YCACBHAR KOoASGRIHA AOKAAHAYIOTCA ¥ oro HoDepXHOCTH.

[Mbe303AeKTPHEECKHE CpeAll ¢ [OBePXHOCTHEIMH ZASKTROAAMH HAXOASRT
MHpOKOe OpHMEHeHHe B DA3AWYHEIX YCTPOMCTRAX AKYCTOSAEKTDOHHMEM B
KayecTBE (IHALTPOB, HCTOYHMKOE W NPMEMHHKOB  AKYCTHYECKHX  HOAH,
HMrCocAeACOBaHHIO  TakHX  YOTpOlCTE  MOCBALUSHA  AOCTaTOYHO  ofIMpHas
AHTEpaTypa. B macTHoCTH, B pafioTe [1] HCCAEADBAAHCE IAEKTDOYTIDYTHE BOAHE
Peaes, BoafympaeMule Napol MOBEDXHOCTHRIX 3ABKTDOACEB, B pabortax [2.3]
HocAsAOBaHe Bo30vIEAeHHe BoaH Pehed KoHeUHOH CHCTEMOH SAEKTDOACE E
DpUOAMHeHHOH OoCTAHOBHE, HOTAA npeHedperawT BIAMMOCBAZLID
JASKTPHIECKHMX H YTIDYTHX MoARH M OODEAEARIOT BAEKTDHUECKOE OOAE AAR
MEDHOAMTECKOH CHCTEMEL 3AeKTpoacB, B pafore |4] npuBepaen obzop pabor,
CEA3SAHHER C MCCABAOEAHHEM DAZANTHEIX BOAH B NBE303ASKTPHEAX.

B OpCAAATASMON patoTe HCCACAYCTCR DoabyIRACIIHG BOATL i
[MBE30IASKTPHYECKOM  [OOAYNIDOCTDAHCTEE € [IeDHOAMYECKOR — CHCTeMoH
arerTpoach. [loKasaHo, 9T0 B HOAVIDOCTDAHCTEE NPH BEINOAHEHHH HeKOTODHIX
yeAOBMA KoAeGaHHA AOKAAM3OBAHEL ¥ NOBEDXHOCTH. AHAAOTHHMHAA 38A34a
paccMoTpeHa B | 5] ApYTHM METOAOM.

1. PaccmoTrpumMm 3aaady ©
Boz0YHARHHH  KoAeGaHHi B
NLE30IASKTDHIECKOM  TOAYTIPO-
CTPAHCTEE ABVXDA3IHOH CHCTE-
Voo VY, : MOH HEBECOMBIX 3JASKTDOAOB—
noaoc, Ilyers 2a oBo3Hagaer
WEpHHY A000T0 JAEKTROAR, &

Ed !{}"}"!‘r{

2L, — paccrosHMe MeXAy UeHT-

pamMu HEZABKTDOAHDOBAHHREIX
yuacTKoB (dnr.1).
[pealtoraraeTcs, 4YTC  rpa-
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HHYHAR DAGCROCTE NOAYTIDOCTPaHCTES ceofopHa o MEXAHHYECKHMX HArpysok, a
HeAYnpocTpatcTeo 7 < () JAHATO BAKYYMOM, CBoHcTHA KOTOPOrO y9HTHIBaoTCH
E stom CAYHae MOMHO cYMTaTh, wrg JACKTROYIDYTHE MoAs He BABHCAT OT
NEPEMEHHON V' ¥ sapaua ONPEABACHHA rapMoHHYeckx SACKIDOYIIDYTHX
noaelt, BoaGymageMurk PA3HOCTEIO moTenuManos na 3ABKTDOAAX, CHBOAMTCR K
UNPEASABHHIO  pellenng ABYMEDHRIX  VpaBHeHHi FABKTROYNIPYTOCTH  Anm
BMIIAMTYAHEIX COCTABAAFOLHY IEpEMEeIEHR 1w, w g HOTeHIIHaAa
MEXTPHUECKOTO Toas p

2
Cyithy o FCG 1, . ey, + Cag IWis, +(ey, +€5 )9, +po’u =0
2
(€3 + e uy +ey, Waw HCuW, e, 0, e PO W=0 (1.1)
(&5, +eu, ey W, W =30, 3539, ,, =0
JAeCh ¥ B AannHeRen BpeMeHHoM taktop ﬂxp[-imﬁ} ONyCKaeTCa.

Beeaenuem mopuix OTHOCHTEALHHX  BeAHuMy COOTHOWIeHMAMH (L —

XAPAKTEDHEI AMHefHL pa3mep)
Yo=xfli,z,=2/L  u, =ully, wo=w/L, g, =0/ Yo Yo =0y, ey, +i, )

npeolpasyens cucrenmy (1.1) ® Bupy

Hom T W+, =

lu'EH’n +I"Lr1u'.1:r+"’l-¥w1u +HS¢*H+H5{Pin+Izw:G []2'|

_{k'lzu’z: +k]-w*n +k2w*,;,r ]+ uiq}’u +"P’.1’: = {:II

daeck

B =cule,, p, =g, e )y, p1, =eyley, | =ey /ey +ey,)

- 2

Mo =& /(e +e,), pl =3y, /95, k' =(e, te5)" (ey,9;;)

ky =es(ey, +e) e, ay), k, =gy (e, +e;5)/(c,3;5)

I =pao’lLl /e, =’ /V} =@2rl, /3_), Vi=e,/p, &, =2aV /o

JaMeTHM, uTo B (1.2) ¥ Bcex Beanany siag “* onyimen,

“Peienusy YPaBHEHHT FAEKTPOYTIDYTOCTH (1.2) ¢ yuerom NEPHOAHYHOCTH
noAell No nepemennod x LUpeAcTaBARoOT 2 B dhopMe

u(x,z) =3 U, (6,2)sin0,x, 6, = w2k +1)L, /L,

e (1.3)
W(x,2) = X W, (6,2)cosb, , P(x.2)=~> @, (6,2)cosO, x

k=0 k=0

rae L, —xapakrepusii anHeiin PasMep sarawn,

Moacranoeka BblpameHnn {1.3) B YpaBHeHua (1.2) OpHBOAMT K cucTeMe
OOBKHOBEHHRIY AndibepenuHan b YPABHEHHH, pemeue KoTopoi
MPEACTABAAETCH B BHpp

Us=4,exp(4,8,2), W, =B, exp(h,8,2), ®, =F,exp(2,0,2)
IT0 TPHBOAMT K CAHOPOAHON CHCTeMe aAre0pandecKHX ypasHenui
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B : ':{1_1-15'1'1 “V: YA —u, A, B, —AF, =0
— ki +{-n, 00+ VB, + (U — ) F, =0 {1.4)
SIEh A (=K, # BB, + (Ui =2 F, =0

m...;,__‘.='ﬁi?ﬂzii e, 03).

Me  CYLIeCTBOBAHUA HETPHEMAARHOTO DeIUEHHR cHCoTeMBl  {1.4]
K XapakTepHCTHISCKOMY YPasHeHHID

de!,“a?”":{} (1.5)
Jl"
24 —sxemenTE MaTpuusl cucTeMur (1.4). 3aMeTHM, YTO BeAHYHHE at ’
68T MOAYYEHE M3 COOTRETCTBYIOUIHX BEAMYMH &y, BBeAenHnx B (1],

ranecTd OPMAABHVIO 3aMeHy NapaMeTpoB A Ha A, M V Ha V, . C
_-_ﬁ:hanﬁﬂuﬁ saMeHsl pa3BepHYTHIA BHA ypaBHeHHa (1.3) anasoruded
(17) paBors (1], xopHM XOTODOrO NPOAHAAMIMPOBRAHEL TIDH
OM H3MEHeHHH YacToTHOTo mapaMerpa V. EcTecTeenHo, ¥To mpH
M H3MEHEeHHH 3TOr0 NapaMeTpa KODHH ypasHeHUdA [1.3) Moryr GBITH
MPEAEAEHE], ECAM TOARKO YACTOTa KoAeGaHMHA WIBECTHA.
enfs cobcrrennile (DYHKIMM COOTHODIRHHAMM

a, =alh,) =al (b, el ()~ aly (A )as (k)
. !3_,!1.-25(1;‘&]Faé‘;:l{}";#)ag}[lﬁ} ﬁ:r]{?‘u}}ﬂn}(l#}
=)= al (h)as (A, ) - a.,;‘(lﬁ}at“(lﬂ}

(1.3) moayanm
: e
ey u(x,2)= " ¥ ot exp(h ;8,2)4,, sin6,x
- k= f=1
G [ |
- w(x,z)=—p_ ¥ By exp(h ;8,2)4, cosB,x C (18]
it k=t f=l
B il
@(x,z) = _ZZT& exp(h ;8,2)4, cosB, x
k=0 =1
" . 3peck A, —KOpHM Xapak-
e TEPHCTHYECKOTO  YPaBHEHMS
II [1.5), BmOOp KOTOPHIX COTAd-
; — COBAH € YCAOBMAMH H3AyYe-
I v HUR, HEHIHECTHEE T[OCTOAH-
i X Hete A, AOAXIH BHTB oupe-
= i [:\\ APAGHEL M3 TPAHHUHEIX YCAG-
| I. \;"N.. \ B
‘ CrrMeTHM, 9T OpH (PHECH-
# vy 2__) poBaHHOH vacToTe KoaeOaHHE
A \ () TOCAGAORATEABHOCTH W,
RbA apafeTcH YORBalowed H HMeeT
0 k. i
uyrepoii npeaen. Ha dourl

IIpE,&CTﬂBJ'LEHD KadecTREeHHOE
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OBCACHHE TPeX KopHed YPaBHenMa (1.5) aag HENDePRIBHOTO MasMeneHia
YACTOTHOTD NapamMeTpa, O6aiacrs HiMeHeHHg napaMetTpa V pazfura ma YeTHIpe
XApaKkTepHEIX HHTepBaAa:

MHHMEI® HACTH HEKOTOPHIX W3 KOPHeH Moryr OTCYTCTBOBaTE). B ocTammmxcs

ABYX HHTEpBaxax ASHCTBHTeARHER TaoTy HEKOTOPREIX M3 KOpHeH OTCYTCTEVIOT,
3aMeTHM, Tro

= _ - 2 r
v.l' _l’ "v', _VIIV:' 'V; . M{1+k15}fp! VJ '_C[J"JIP’ V! <1
4 'V, onbeasameTca  wWa YeACBHE ofpamenws o HYAL AHCHDPHMHHAHTA
BuKyintecKoro YPasHexun (1.5),
Ecan wacToTa BOAODYHAde MBI RoAeBaHuA Takosa, aro npu pn={() napameTp
Vo=2alL/ nV, YAQBACTBODAET yCAOBHIO Vo <V, TO, KaK caepyer ua (1.B],

®oAelaHMs  oKasmBapoTeR AOKAAMIOBAHHEIME CHOBOAHOH  noBepxHocTi
TOAYIIPOCTPAKCTBA, NIPHYEM YeM BLime AOMED rapMonusy Oypee, Tem OeIcTpee
NPOHCXOAMT 3aTyXanue noaeii IPH YAdABHHH OT cROGOAHOH NoBePXHACTH,
Takum ofpasom, HACTOTY (), ollpeAeAseMyio BEIDAMKEHITEM

D=V, (A =aV, f2L, (1.7

MOHO  HAZEATH YaCToTon JAMHPAHMA, Tak wak opH @< mp Koaefanun
ADEAAMZOREHN Y CBofoanof NOBEPXHOCTH,
Ecau  smmoameno VCADBHE V:<vy=<l, 10 CPeAM  KopHeit

XApAKTe DHCTHYRCKOTD YPABHEHHA HMesTen OAHH  Kopern ¢ HYABBOH
ASRCTEHTBALHON HaCTRI0 o Torad, Kak CABAVET Hz  (1.7), =& rayon
AOAYHIPOCTPAHCTEA PACTIDOCTRAHASTON HEKOTOPOE  HKoAMTecTHo IrapMOHHE,
OpHYeM  3TH  ofkeMune BOAHEL  RBAMIOTCH CAHOMAPIHAARHEIM, Mpu
AdARHeRITe M YBEAEHHM napamerpa ‘l.-'ﬂ. KOrad ".r',:,}l. KOAHYEeCTRD

PACIpOCTRAHAIOM Y oR PAPMOHHE pacrer M HEKOTODBIE M3 HHX CTaHoBHTCW
ABYVANAPUHAABHRIME (MOABRL €  HE3IWHIMIE HOMepamu), a ocraBmecs—
SAHONADUHAABHEIME. (OTMETHM, 9TO MOARl, HOMepa ROTOPEIX YAOBASTBOpSIOT
FCAQBHIO
k>N, N.=[oL iV, ~1/2]

ABARIOLCA HePaCNPOCTDAHAIDUHMHCH. Taxum ofpasom, NOAYTIDOCTPaHECTBO ©
NEpHOAMYeCKo i CHCTeMOH sAeRTDOACE ABMIBTCH CHOSOOpPA3HEIM thHABTROM,
XAPaKTeDHIYIOM Moy HACTOTON 3anMpanis "

Qbparumen TEIEDE K ONpeasneHHIO HEMIBECTHLIX A - Henoasaya

COOTHOWeHHS (1.6) 1 ypasHenna COCTOAHMA [2], MOMKHO noKazars, o YoADBHA

CEOGOAHOHR oT MEXAHHYECKHY Halrpyaok NOBEPXHOCTH NOAYTIPOCTpaHCTEA GyayT
BEIIIGAHEHE], eCchl

Ay = AU, Ay, = Ty gy = My Praps. By = Mapthy —myny,
e, .
LT . 850,
Bag = Mty ~ Pl Bl =Sy tBuhp + }T”lﬁ
€13 €y:(ey, e
Eljc'l;
R =P, O Ay, + —y (1.8)

: i
C {'EJI +e;)
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[ToAyaeHHEE COOTHOLWEHHA MO3BOARIOT ONPEARAHTE CABAYIOULHE BeAMHHMHEL

a3
o(x,z) = 'ZZH‘ exp(h ,8,2)U,; cosB x

k=D jul
w3
D (x,2)=—-3.> qyexp(h;0,2)U,,0, cosB,x (1.9)
kell f=l
e +E& +:8
rAe G = _‘.l"_,'x:"h,-g == 31(-‘331 15)u1.*+313(&’31 :5_1 E‘;r}'-
3y €233

JamMeTHM, YTO pacnpeasheHHS MOTeHIIHALS JASKTPDHYIeCckoro [NoAR B BAKYyME
alpeAeAdeTCH BhipaseHHeM

®(x,z)=—) @, exp(8,z)cosf,x (1.10)

k=0
M I03TOMY AAf cocTaBasmomedt [ uHAYKUHE HMeeM (GopMyAY

D,(x,z)=. 0,8, exp(8,z)cosb,x, D, =D, /3, (1.11)
k=0
YoAouHe HEeNPeRHBHOCTH NOTEHUHAAOR IIPH 2 = () 6yaeT BLNOAHEHO, ECAH

3
D, = z"f k,u"'i_f.tum

=
A TpaHHIHEES YCAOBHA

p(x.0)=p(x,0) =¥, (Ha srexrpoae), E;{x,ﬂ] =D, (x,0) (sue snexTpoaAa)
IPHBOAAT K CHCTEME NAPHEIX PAACE-YPaBHEHHA

. . T
A —U cosB,x=-F, Eb-i"), D=x<a
kal Ru +3{:-th 1
>'8,U,cosB,x=0, a<x<L (1.12)
gl
: 3 )
= Ry = z?jiﬁji* Ra :ijtﬁﬂr' Uy =Us(Ry +3pR,) -
J=1 J=l

2. Tpun pemennn cucTemsr (1.12) yuTeM, 4TO NpH limRnk =R (n=12}n
npeotpasyed cacTeMy [1.12] X BUAY
> Uicosf x V. —) GU, cos,x, 0<x<a
L=l k=0 [2”
S 0,U cosB,x=0, a<x<L

kel

o RY v €y T G. = Ry R, —R'Ry
- s @ 1 13 o
RY +3,R, [ R°(R,, +3,R,)
B AaAbHEHIIEM B Ka4ecTBe XapaKTepHOTo AHHEHHOrO pasMepa YAOOHD B3ATE
L, =L, /m. Toraa GyAeM HMeTh
v, =2L /[r, 2k + D))= 20L, /[nV, 2k +1)} 0, =k+1/2, &, =2nV, /0o
MeToAR!  pelleHWA NAPHEX  YPaBHeHWHA-DEAOB  TOAYHEHHOTO  BHAA
ApcraTouno HasecTHil [6]. B naaavuax 3AeKTDOYHPYTOCTH K CHCTEME BHaa (2.1)
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CROAMAACE  38MdYE AAR NEEI0IASKTPHYSCKON MOAGERT ¢ nepHOAHYeCKOH
CHCTEMOR JAeKTPOACE [7),

Unpeasapm BENOMOTATEABHYIO  dVHELHIO g(x), MPONOPLUHOHAARKYIG
CRANKY 3ADPAACHE Ha IAeKTPOAE, COOTHOIIEHMEN

= . 5?-—-——{8” *as)l glx), 0=x<a
2 (k41U cos(k +1/2)x = €135 (2.2)
. 0, a<x<nm
M TOrAa W3 paseHcrsa [2,2) Haiiaem

i

- 2(e,, +e )T
Up=—"1 820 [u6ycos(k+1/2 dt 2.3
) Mu%mmnfquc{ ) (23]

[NoacTanans (2.3) B neproe YPaBHeHHE CcHoTeME (2.1) o NepexcAd ¥ HOBLIM
NEPEMEHHLIM B COOTEETCTRHEM ¢ thopMyaamn

S=5,5 +E,, n=&m, +&,, & =(l-a,)/2, &, =(l+a,)/2
s =cos(t/2), n= cos(x/2), a, = cos(a/2)
MPHXOAMM K CAeAYIOIIeMy HHTEIDAALHOMY YPABHEHHIO {—l <n< 1):

1 n ; 3
1 [, (5, mfSLE M + 2ctg (afﬂlds, .
Tr_l r ! -' SI _Tll | !2-41
_E I%(S[}{i L’szm{q]s] +é2}?il+:(§|711 g }}dS]
T k=0 k+1/2
3Aeth 0B03HaYeHO
a(s,) = ff[f(-i'l}] ¥, Ry +3,R, 25

V=@, +8,) " Lsin*(a/d) &7

Pemenye CHHTYAADHOIO HHTEIrpasRHOTD YpaBHenus [2.4] npeacrTanmEnm ®
dopMe paaa no norMHoMaM YeBeimesa

[
L?.(Jr‘i}——ﬁ—=; > AT(s) C(2.8)

v —'.5'1 ]
fIpM 3TOM BonOMOTaTeAbHAN hyhKina ¢t ) OYAET onpeaeAaThCE thopyyao

sin(a/4)cos(r/4) & = . ;
n’.}’ff}= _(;.’]?_Z{_EZ(- ].JI Ah]ﬁzm {".’), T=S!ﬂ{fa"4)SII](ﬂ'f4:l- (2,7
Wil—T il
Foaduprumenri Pasioxenss n (2.6} COPEARASIOTES  pelledHem
DeckoHeunol cucrenmsl YPABRHEHHT

S At #7i) =8, SS0IZ 28]

L]

ko3qipHLMENTE KoTopoi OOPEAEAHIOTCH IOpPMyAIMH

1.1 3 ;
e L [ ROLO 0-ae0s20m,),,
T A=) 1-1Y (I=a )t =7)
s (m} (1)
¥ -—-ZM'— 8,=2, 8, =0 (s2 1} (2.9

o k+1/2



P & +E,)7(m,)
o 2\ 51Tl T55 1
2k+! n_'[ ‘fl o dn,

CoorHowmtenus (2.3), (2.6) NO3BOARIOT YCTAHOBHTE CBA3E MEMAY OCHOBHEIMH
seausunamu A u U, npudem ¢ noMmoninio nocresHHX ONpEARARIOTCH BCe

KAPAKTEPHCTHEH 3IASKTROVIORYIHE noaet. TMocie HeobXOAHMMBIX BhIMMCABRHHA
TIOAYIHM

o dnly(e, +e.) Ry +9,R
== 1 155 o 1A @i 1
g (2k+])c”333 B Z( ) m ks (2.10)

] mal

rae

o = 2 -“Ih{':} M(h—rlsinz{amﬂm
T Ji-n

ECAN HCNCAR30BATE pasioMeHue noadHoMor HeGnilmeBa B pRa 10 CTENCHAM
apryqenTa [8]

4;1‘«(@"1 T’ sin (aM}) hila*( 1- Sinl(ﬂfﬂi}rﬂﬂ'"

H thopayay GHHOMA HI:]-DTDHE. TO KoathdHiuHenT (2.11) MoMHO NpeACTABUTE B
BHAS

(2.11]

2.'H-| Tnsl=k ; 2ﬂ+1"'k}! ( }TZ-I'
@ = a 1) sin® (a/ 4)— dt (2.12
o ; ' 2( A }{2n+1-ﬁr—r}!rlj e
. yueToM pazAcseHHA (B
o m!
L (I} z Z{ "k}!kl n4nr—2k ( } (2.13)

H CBOHCTE OPTOTOHAARHOCTH [OAMHOMOR ‘-Ieﬁb:meﬁa ch}anTe.u.Ho HalasM
Zn+l 2a+l-k

im m+l-k)2 {Er}‘ e
T a -1)" sin* (a/4 ( : 2.14
o Z‘ ' ZD[ ) e }{ —r—k+O)S @r-i)li Eet)
]_I&CT}ITIEE AHAAOTHIHO, DOAYVHIM

Q[ﬂ Z":a ?'i"zr ki er 2r-ksy (20 +1— gr}lgi"* r, k! a.m 1 2.15)
(2n—2r -k +D)1< (k-

=(In4—Inp)s® Ziﬁ_m Z[ Enﬂ[ ]Z n!

n=0 m=] k=D {31 k]t{'r
2, (n=k)12""3 L 278 L
|-ﬂ|H1-t =2 sek=2F 2
x , p=tg (na/4L)
,-Z;.: (n—k—=0! fz‘ (k—jnp
AnA MAOTHOCTH CKAYKA 3aPAAUE HA BAEKTPOAAX MOAYSHM DODMYAY
V =1 = s
*?'[x]——-n 25 & +2°R‘ il ) Z( D"AT, (1) (2.17)
L RY  \fsin*(a/4)-sin’(x/4) mo

€ NOMOLIBED KOTOpoH onpeapsauM Ko3BdMUUHeHT HMHTEHCHBHOCTH AGTHOCTH
IAPHACE, BEeASHHREIN B (9]
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- " = 2aV. 3, RS +3,R”
Kola)=Noctg(a/4)p (-1)" 4, =N,K,, N, =200 & L (218

m=0 L RI
MosxHO noKasaTs, wro KOIPPHUMEHT HHTEHCHBHOCTH Hanpsaxenus o

BRITHCAIRTCA [0 iopMyAe

InV RS -
= ot
Ku {ﬂ'] = teli! + E‘Ifnj i 2: Rm Kw {H}
{5 bt |
Hurerpuposanne coorTsHomeHRs (2.17} mozBoAsier onpeAeAHTE CYMMapHEIA
2APAA IASKTDOAR

S7(t)=Cexp(-int), C= 8Fe33: 4, (R, +3,R )/ R, {2.19)
H TOK CMEeImeHKA
f{t)y=YV, exp(~imt), ¥ =—iCw (2.20)

Tak Kak ToK nponopiuoHaren Koadpuumenty A, ro yoaomun [ — w0 p

I =0 wmoryr Bure wucnoassosamm AMA OUPEASASHMA DESOHAHCHRIK o
AHTHPEIOHAHCHRIX YACTOT COOTOETCTREHHG,

KoMmionentTn  Bewropa CMEIEHHA H OOTeHOWAA 3AEKTPHYECKOrO NOAH
ONPEABASIOTCH COOTHOMEHHAMH

u(x,z)=-T, iir&#&m t_‘—:xp[l i+ lfz}z]Qﬂ sin{n+1/2)x

sl jel

wix,z)=-T, iiﬁ#ﬂjﬂ exp[l!n {n+1 fl)zbn cos(n+1/2)x {2.21)
m= el

¢(x,2)=2m¥, L?H—""gl;nm explh , (n+1/2)z]0, cos(n +1/2)x

TAE
2+l =
- EH}M A0 . _2n¥,(ey +e,) R +3,R"
s (n+‘uz)uzzu +3,R,) ! - Le, RS 4

Ma 221y, (222 CABAYET, TTO AMIOAHMTYAR Mosei Henrpdﬁmeﬂﬁo

BO3PACTAION, @CAH NAPAMETD V, YAOBAETLODAET YDABHEHMIO
=% Ry +3,R,, =0 (2.23)
KOTOROEe COBNAAAET © COOTEETETBYICUIMM YpaBHEHHeM pador [1], umemigm
ROPEHE V., OHPEAGARIOUME CKODOCTE PACTIPOCTPAHEHWA BOAHEL Peaes o
NEEIONOAYTIDOCTPARCTEE.  YUMTHIBAR BHIDAKEeHHe AAd V.1 AT YMACTOTH

pesnHaHca GyaeM UMeTh

o, =vnl (2n+1)/2L {2.24]

B rabAMue NpHBeASHE IHAYeHMS KOPHA  AMI HEKOTORLX MBE3OIAeKTPHKON
£ YHOTOM M 083 y9eTa IEelO3AeKTPHISCKHE CBOMCTE,

B 3aKAOYEHHE OTMeTHM, 4TO CTpEARARKONIEE WHTEIDAABHOE YDaBHBHME
Dpearoarma nepsoro poaa (2.4j—(2.5), AAPO KOTOpROro NMPeACTABACHO CYMMOH
Bro PAGBHON YacTH B BHAE CHMMETPHYEON ADFApHIMHAIECKGH DYHKUHE M
PEIYARDHOrO COCTaBARIOINETD, NPHHAANSNHT K KAACCY XOPOUID HCCABADBAHEELX
MHTETPAABHEX YPaBHeHHT, PeryafipHooTh JKBHBAACHTHON ey GecrotedHodn
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CHCTEMBL AHHERHLEIX asrefpandeckux ypasHeHud (2.8) —(2.9) ycrasHasausaeTcs
HIBECTHRIMHE  MOTOAaME, passuTmmu s [6, 10-13]. Tipn  onopeagaeHHONR
SABHCHMOCTH  MeMAY XapakTepHuIME NDapamerpaMi OecxoHewdHad CcHcTEMa
[Z2.8) —(2:9) oraskBagTeR BIOAHEe DPeryAdApHo#, a OpH ADYTHX — KBA3IHBIOAHE
pervaapHoil, Toraa K cucreme [2.8)—(2.9) npHMeHHMM METOA DPEAYKIIHH HAM

METOA TOCASADBEATEABHEY TPHOAMMEHME, HeM H HCIeDNHBASTCR BONROC e
(a3 peuEMOCTH.
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