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A non Contact Method of Resonant Vibration Excitement in 2 Refrectly Conductive Plate

PaccMoTpeHa Japaia GEcKOHTAKTHOTO BO3GYHRACHHA ALIHYHKACHHEX KOAEGOHHA I HASAARHO
nposoaamedt maactiike, [loxalawo, ¥ro NpH  NOMOIM  NOCTOAHHOMD —MAFMMTHOTOD NOAR
DEHYAAEHHLE KOAeGAHMA OAMON OAACTMHKM, HA KOTOPYIO AHCTBYET BOIMYINAIOIMAA CHAS,
MOMHO GECKOHTAKTHO COOBIIHTL KO BTOPOH IAACTHHEE, CBOOOAHON OT BHEMIHWX MEXaHHYECKHX
warpysok. [lpudeM, COOTBETCTBYIOMMM BWGOPOM NAPAMETPOR JAAANM MOMHO AOCTHNL TOrO,
aToBK B OCHOBHOM, KOACGAAACE TOARKO BTOPAR MASAALHO MNPOBOAALIAA  [AACTHHKA  C
PEFYAMDYEMON AMIOAMTYAOH, AHAAOTHMHAN 23aAa%a B cAyuae CREPXNPOBOARIINX  MAACTHH
paccMoTpeta 8 pabore [5].

1. PaccMoTpHM MArHWTOYNPYTYIO CHCTeMYy, MOKasamuylo Ha dmr.l. Omna
COCTOMT M3 ADYX MapPAANCALHEIX HelheppOMArHHTHEIX HASAABHO-TIDOBOAAIIMX

AMadparM, KOTOpEe HAXOAATCA B MOCTONHHOM MAarHWTHOM  MOAe H,,

MappasreARHOM KOOPAMHATHOH AMHHM OX, (KOOPAMHATHAT CHCTEMA XX X, H
OCHOBHEIE FEOMETPHUECKHE MapaMeTph! ToKalausl Ha dur.1). Yactn anadparm
|

1Illﬁﬂ, |X2| < o0 ABAAMITCH }"IIP}']‘“MH NMAACTHHEAMH, H3IroTOBAEHHBIMH H3

DAZAMMHEIX MAGAABHO MPOBOASIHX H3OTPONHEIX, MATEPHAAOB (OCTAAbHEIE
qacTH #ABAAOTCA  aboo-
= Ao

P(x,,1) Ji4e5) AIOTHO JKECTKMMH H He-
- 2 b s MOABHIKHEIMKE).  DAEKTpPO-
i M I _ N5, MarHMTHEIE CBOMCTBA Cpe-
'; Be o =53 R b * AELL OKpyaloen Ana-
- > (pparMel,  IKBHBAACHTHEI

= b CBOVICTBaM BaKyyMa.
: LR [ycts Ha BepxHei
NOBEPXHOCTH BEepXHeH
el 5 g HAGCTHHKH AeHCTBYeT
HOPMaARHO NIPHAOKEHHasn
HecTaloHapHas Har-

Dur. 1

pyska P(x.f). Tpasuuxsle yCAOBMSA HA TOpHax x =ta TakoBw, HTO
HAACTHIKM KOAEOATCA 1o (popMe UHAHHADHUECKOH [ORCPXHOCTH €
0Bpa3yIoLUMH, NAPPAAAEALHEIMH KOODAHHATHOH Aunmit  0X, PaccMmoTpHm

3aAAYY NepeAats BRIHYHASHHBIX KOAGDAaHHH HHMHEN MAQCTHHES  DIIPEAEAHM
yCAOBHA peaoHaHca. B AQALHEHIIEM, XapakTepHCTHKH, OTHOCAIOHeCs K
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BepXHell mnAacTHHKe, OyaeM oGoaHauaTh HHAeKcoM "1 a K HHMCHEH -
nHAekcoM "2 Muaekcom "+" ofosHauMM 3HaUEHHA COOTBETCTBYIONIMX

BEAWUMH Ha BEPXHHUX MOBepXHOCTAX AmMadparm X, =b+28 u x;=b, a

HHASKCOM " —" - Ha HIDKHHX MOBEpXHOCTAX X, =b u x; = —(b+25,).

BoaeacTene KoAeDaHHH MAACTHHOK H MPHCYTCTBHA BHEIUHEro MardHHTHOro
MOAS B HMASAABHOM TMPOBOAAINMX MAACTHHKAX MOABAAIOTCH HHAYLHPOBaHHEIE
SAGKTPHYECKHME TOKH, HPHBOAAIIHME KakK K M3MEHEHHIO HaNpsiXXeHHOCTH
MATHHTHOTO MOAA BO BCeM NPOCTPAHCTEE, Tak M K NOSBABHHIO MAcCOBBIX H
HOBEPXHOCTHBIX  CHA,  MHTEHCHMBHOCTHE  YKasaHHBEIX  CHA  MAarHuTHOro
HNPOMCXOMKACHHS, C YIeTOM HASAABHOH IPOBOAHMOCTH MATepHAAOB MAACTHHOK,
OTIPEASARIOTCS CAEAYIOIHMHU hopmMyAamu [1-3]:

f=p,(rol H)x H (o6memusie cuni)
P= [};'“’ - f] N (ropepXiHocTHbe cHABI) (1.1)

3aech [y - MarHUTHAaN MOCTOSHHAA, N - eAmHMUHEIT BEKTOP BHEMIHEH

HOpMAaAH K AeOpPMHPOBAHHBIM TOBEDXHOCTAM MNAACTHHOK, T - Tteunsop
HanpkeHud Makcpeara

2 ) ) 5
i =;10[H_, H,-0.5H%,]| T¢ =pa[H§’ H -G,J[H“])]Ei,,‘] (1:2)

H —sexrop HANPAMKEHHOCTH MArHUTHOIO MOAH, KOTOPHH CKAAABIBAETCA M3

BEKTOPa HalpfKeHHOCTH 33aAaHHOro MATHHTHOIO HOAS Hn H BeKTopa

HaNpAMEeHHOCTH HMHAYIHPOBAHHOIO MATHHTHOrO TOAA h. OGYCJ\OBAEHHOFO

KOAeBAHHAMH MAACTHHOK (H = Hyt h). a uHAeKC "e 3pech M B AgAnHeMIneM

of03HaYaeT NPHHAAAEXHOCTE K BHellHeH o0aacTH ([IPOCTPAHCTEO BHEe
Aunadpars).

r[}’l:'l'b AAS paccMaTpHBEAE MBLX IIAACTHHOK ClpaBeAAHBA THINIOTEe34a
Kupxroda o nHeaedhopmupyemeix Hopmaaax. Ha ocHoee 3TOH THIIOTE3R H3
OCHOBHREIX AHHEApH3OBaHHEIX YPABHEHHH M  IIOBEPXHOCTHLIX  YCAOBHH
MarHHTOYIPYTOCTH HediepPOMATHHTHEIX TeA [1-3], yHHTEIBAS TakKe HACAABHYIO
NMPOBOAMMOCTE MaTepHaAoB Aacpparsm 1 (1.1), myreM OCpeAHEHHS NOAYYaIOTCH:

a) CABAVIOLUIHE BEIDA)XeHHA AAA  KOMIOHEHT HHAYUHPOBaHHOrO B
MAACTHHKAX MalHHTHOTO noAs [2,3]: i

a
B =0, h@)=0, h@)=H,—L (i=172) (13)
i dx,
6) ypaBHeHHA KoAebaHHE MAacTHHOK [1]
o'w, ot w a'w Gl
D, —1+2p 5, —- 25, HI—-———'—B,—U["‘+0‘{"' =
Woxi L at’ 108 ax} ax,[ = = (1.4)

() T -, S i 2
=o' —cl)"; D, =2ES8; [31-v])
B) YCAOBHA CONPSXKEHHA Ha NOBEPXHOCTAX AHadparM (2peck yuTeHo, 9To

HACTH |x,| > a amadparM ABAFIOTCA aGCOAIOTHO JKECTKHMH M HEMOABHIKHEIMH).
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aw,

H npH |x;lsa, %3 =b+25

o %, P! I I.! 3 ]
aw

Kt =lH Znpu [|x;|<a, x3=-b

1 0 3%, P l :! 3

o o [xa|> a0 %3 =b+28,
Ix,I:-a, %3 ==b

aw
H L npulx,|se, x;=0b
2 5% 14 1 =8, xs
i ow
hisE =<H; axl npufx)|<a, x5 =-b-25; (1.5)

Y B = =
[%i|>8, xa=-b-28,

i % 1x1
Utls}: -0 0.!]!3) =l H b & +IT]'P

R (23 _ [e)x
GL;'; =0 G!RJr = _ul'?H(‘!h'l' (1.6)

¥
B (1.3) - (1.5), kak 0BEITHO, i - NpOruo, D' - IHAHHApHYecKad

ny
JECTKOCTE, | - MOAYAB YIPYTOCTH, V- koafunuent [TyaccoHa, Dike)

gl Sl
NAOTHOCTB MaTepHaAa ! -TOH DAACTHHKH, A, n
HANPAXKEHHA.

PaccmaTpHBas cHcrenmy ypasHeHui (1.4) u (1.6), sameuaem, 9ro oHa He

- ympyrue

W

aaMKHyTa, B Hee, KpoMe uporuGon !  [AACTHHOK, BXOAAT TaKKe
h](a)t

HEH3IBECTHEIE TpaHHYHBIE 3HAYEHH HHAYIHPOBAHHOro MardHTHOTO

el
MOAH h HA MOBepXHoCHX naacTHH. Mx onpepeasem, pelllad YpaBHeHHe
MaxcBeaAd Bo BHemHed nOAacTH

79 =0 ivA® =0
roth : div i (17)

e
=iy (1.8)

Ha NOBEPXHOCTAX AHadparm.
BBeAd NOTeHOHAABHYIO (DYHRIHIO  [OCPEACTBOM

7 =grad @

[IPH YCAOBHSX

(1.9)

x|>a L
¥ YUEITEIRAA, UTO YACTH i 'I nopepxHocTedl He AeopMHpYIOTCH, 3apAada

ACH
oNpeAeAeHHA HHAYIIHDOBAHHOIO MAFHKTHOTO MOAS h , coraacHo (1.5) - (1.9),
CBOAMTCH K pElIeHHIO CAGAYIOUIHX 38AaY AAA  YpaBHeHHH Aamaaca B

%> +28y L X< —b =200 e IX;iﬂb:

X, >b+28, | x <—(b+28,)

NOAYTIAOCKOCTAX

B MOAYIIAOCKOCTAX

Ap=0

90 H, E;w" npH Ix.' <a
dx, n=(-1] (28) 2

0 NpH |x1|>a (1.10)
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B cAOe |x1i <h

Ap=0
aw
H, E:— npu [x,|<a, x3=b
dog aw, (1.11)
—=H x|<a, x;=-b
T T bl :
0 1npH [x,l:a. X, =1b

Pentenua Kpaepux sapat (L.10] = (1,11) m3pectHrl. Memoanaya 3TH
pemeHds Ha (1.9), onpepsAsHO WHAYIHPOBAHHOE B YKa3AHHLIX OBARCTAX

sarawTHOE noae A 1 nyTeM NPeAEABHOTO MepexoAl MOAYMEHB CAGAVIOIIMGE

NPEACTABAGHUS HHTEPECYIOUIX HaC BeANTHH hf”: :

a !
———j W e npr X, =b+ 28,

h:”': 08 X —
_Ii’_" Kawl-—law dE mpu x, =—b
4b 5| @& K 8§ 5
H, [ 19w Kaw, e, =5
4b K o0& BE_,

s (1.12)

aw,
= Iaﬁ e npu X, =—b—28,

AR
mE - x
K[x.,§)=th—-——(' 2
4b
Wa (1.6), BLYHCASA ol u oll | noacrassa B (1.4) M yumnisad (1.12).

NOAYHHM  CABAYIOUIYIO  CHCTEMY CHA3HBIX  CHMHIYASPHBEIX HHTEIPO-
AndidepeHiHarbHBX ypaBHeHHH KoaefaHua MAUCTHHOK:

Dan 25 56___*2“0 szaw;u
dx, ot d x
a 7 (1.13)
_.l_puyg B OWsy fi 1 Tl aT“l =j_.__(_l.)_p
s A4 AE x -t 4K )o¢ 2

(i=1,2)
K cucreMe ypasHerni (1.13) B KazKAOM KOHKDPETHOM cAyHAE HEODXOAHMO
NPHCOEAHHHTE OGBINHEIE UAHOPOAHEIE YCAORII saKpenAeHus Kpaes X, = £d

HAACTHHOK, AASL OMPEASASHHOCTH, B AaAbHERIUEeM NPHHIMAETCH, 9TO Kpas
NAGCTHHOK JKECTKO 3AASAAHEL T.€

=0, =i
1 xy=td
Ma (1.13) BupHO, wro OAAroAdps MArHHTHOMY IIOATD, BHIHYKAEHHEIE

=0 (1.14)

.w‘l.\"-ia

KoAeGAHAN BEpXHEH MNAACTHHKH (mop, AeACTBHEM BOSMYIAIOMER CHAR! P]
NepepaloTed HIDKHell TIAGCTHHKE, KoTopas cpoboaHA 0T  BHEUIHHX
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sMexaHHYerKHX Harpysok
2. . PaccMOTpPHM BOTPOE CBEAEHHA Saldtit BRIHVAKAEHHLIX KOASOaHUH
(1.13), 11 14) ® pellieHHi0 CHCTEMAL WHTEIPaAbHEIX ypaeHeHud. C STOM LEALID

npeanoAaras, 4To P[t )= P, sinof fP = const) pemenus cucremel (1.15)
[PEACTaBHM B BHAE

w.(x,.1) = w,(x, )sinor (2:1)
TAE w,(x,), coraacHo (1.13) m (1.14), ABAAIOTCA pelieHHAMA CAGAYIOILEH
HEOAHOPOAHOH 3aaatu (HamMCaHHOH B GespasMepHOH (iopMe] Ha OTpPeike

[=1;1]:

dd-_ -, [3 W, ___Kd-&l'
dx | 4b h, dt,
(2.2)
____] i) ,3§=__'__L)..pn
x-C 4bK)dg 2
dw,
wll:r_l 0, E}“uti =0 (2.3)
3AECH
1YY 6_.}’ 5 2p,0°0° g} woHs (8,
' E, bt E, a)’’" =E \a
P — Do (g —x)
po=2t Foo=tl K(x ) =th———— 2.4
01 E i " (x,6) 4 (2.4)
W, =1, Bl ,Q_E E=P_
h a a

TMepexoauM K aunogw CHCTEMBI HHTErDAABHBIX YpaBHeHu#, obosHauad
4w

W, =
U, (x)-— ; Toraa AAs (pyHKUME W, W HX TPOH3BOAHEIX MOAY9HM

CAQAYIGI[U{& llpEACTaBAe HHAL

T o
i

“'d' Wi J(x ()t + COx+CP

o

= (2.5)
‘E"_ =— J(x 1)U, (t)dr + Cm +C”"x gl

W, = lg j: x—1)U,(t)dt +C" -E+C"‘ +C“‘x+C‘”

YAOBASTBOPSIS PaHHYHEIM YCAOBHAM (2.3), onpepeAsieM HOCTOAHHEIE Cf‘

c“——— j(l () @+, (s, C"’?%]ﬂl‘f)zU'(‘}d‘

(2.6)

C{rl el J —I ;U ( ]d; CI(” :-L 1_[(1—:)’(2r+1)U,(f]dr

MMoactaprsg (2.5) M (2.6) B (2.2), A onpeasereHHA U (x}ncu\ywm
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CABAYIOLIYIO CHCTEMY HHTEIPAABHBIX YPaBHEHHH:

I
U ()= [lot £, o) + BBy (00, (0t +, ,[——%K(X‘C_‘) j’E (&N, (0de +
-1

1 T
J()d :
(x 4 K(x, Q)JJE Gt I} 4 e

rae
B (1) =2, 0) - 5 (= s+ 0)+ 1]
: Ez(x,t)=xl(x,r)—%(l—r)z[x’(2+r)+2x—l]
B, (x,1) =, (x,1) - 5‘5(_1_:)1@3(2 s5f) 4% (e=1)=2¢=1]
5 (x-«f)" npu x <f
Ax,t)= 2.8)
'X_,(I ) {0 npu x> (j=123) [
Tarum obGpa3oM, paccMaTpHBaeMas 3apada BEIHYZKASHHBIX

MarHMTOYNIPYTHX KoAeBaHMA CRepeHa K pelleHHI0 HeOAHODOAHOH CHCTEMEI
CHHIYASIDHEIX HHTEIDaABHEIX YPaBHeHHH (2.7).

3, TlpeABapHTEABHO PpAacCMOTPHM CAydadl OAHOH TNAACTHHKH. B artom
cAydae ypaBHeHHe M COOTBETCTRYIOUMe IDaHHYHEIE YCAOBMH, ONMCHIBAIOMME
BEIHYJKAGHHBIE KoAeOaHHA, Aerko mnoaysuts H3 (1.13) ® (1. 14) nyrem

MPEAEABHOTO nepexo,ua (b — «B]. B peayAbTaTe HMeeM

2 2 2 a
D.Qu‘f.+2ph zpDhHg.a_":__En_hro_ ja_w£.=)‘-‘ (3.1)
o x ar’ 0 x; O EiE X =
w=10, ii=0 npu X, =+a
X

AHanorM9HEIM 00pa3oM, KAk B NpeABIAYIIEM IOYHKTe, Kpaepas 3apatda (3.1)
CBOAMTCH K DELUSHHIO CAEAYIOLIEro HHTerpaAbHOTO YPAaBHEHHHA:

v(x)— ][K,(x,:)ln|x—r| + Ky (0 (o)t =1 (32)
&
3aeck
()= 31(0=x)
K, (x,1) = aE, (x,) + BE, (x,1)—vE, (x.1)

E,(x,0)= LEee2) 1)("2”2’ i l)lnlx 1|+ Gt (et ;(x =0 i)
N ':{(1 _I);((x: ~1)2+0)+2(x "l}in|.r e

2

_ =D *2’3‘2““} Infx+ 1+ x(2+ 1) + 21

2, HE (WY n)' o’ woH, (8
e | = | ﬁ= e |y fe=rem e s
E a 4 ) w, nE \a
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1(3n) | E& 1 d'w
0, ==| == v(x) (33)

202a) V12p(1—47)" :Ea'x' '

TAR ), - MacToTa cOBCTREHHRIX KOAEGAHHUI paccMaTpUBAEMON TAACTHHKH IIpH
OTCYTCTBHA MarHHTHOIO HOAT,

Vpasnenue (3.2) GyAeM pellarTs METOAOM, uarokeHukM B [4]. CyTk aTOro
MEeTOAa COCTOMT B TOM, MTO OpH CBEASHHH WHTerparEHOrO YPaBHeHH: (3.2) x
CcHCTEME  AMHeHHEX  asrebpaHHecKux yYPABHEHHH  AAA TAEHA (e
AcrapudiMugeckoi  0cobeHHOCTEID OKOAG AMATOHaAM X =[ [pHHHMACTCA
KBaApATYPHAS (DOPMYAA € KOpHUIHEHTAML

= h(ln h— %)/3 W 4h(lnh = %)/3 , Ay =4, (4]

a aan Ko (x,f) # pAst BCeX BeAHNUH BARAM OT AMATOHAAM UPMHHMASTCA AxoGas
KBaapaTypHas (popMmyAa, HampHMED, dopMyAa CHMncoHa B peayawsTare,
peneHse  ypasHeHHs (3.2) WTCA K PeLieHHIo CABAYIOMIEH CHCTEME
AMHEIHER AATeDpaHIeCKIX YpaBi - HH:

vix,)- i I A,,[K‘ (x,,x, )injx, —x, |+ K, (%, }}v[x" )=

=0

(3.5)

141

= S K, )+ A K, ) =1

n=f=1
rae A, - KoadduienTs CHMicona, X, (i=0,..M) - Touxry raycconoil cerd ¢
marom H, 8 MITPHX ¥ 3HAKA CyMMEL 03HAHAST, 9TO NPONYCKAIOTCA CAATaeMble C
umpexcamn £—1, £ u £+1.

Ha ocuose (3.5) ® NOCAeAHero YpasHeH: uaz [2.5) npoH3aBepeHk
BEIMMCAGHHA 3HAYEHHH aMIAHTYAR w/ P:. BEIHYKAEHHBIX KoAeOaHHH B
PasAMYHEIX TOHYKaX CpPeAMHHOI TAOCKOCTH TAACTMHEM [DH pasAMIHAX
anasesiax. By (B, = H, - seAwmina BEAYKUHM BHELIHETO MarHUTHOTO

noas). A pacdera  [PHEATO E=73x10m/M*, v=034
(AtoparroMMEMeBas MALCTHHKA), §/a =001; o’ f of =0.5. PeayabraThl

BRIMACAGHHS NPHBEABHEL B TabA.lL. {mepBmie  crTpokit). PaccMOTPEHO TaKIKe
uHCcAEHHOE pPEleHHe 3apatd coBCTBEHHEBIX MarHHTOYIPYTHR KoaeDaHun (npx
rex e MMCAODRIX AGHHHX, 9TO H Buime), B aTOM caydae P=0 u cucreMa (3.9)
ABAETCH  OAHODOAHBIM. M3 ycaosHA  CYIUECTBOBAHHA HeTPHBHAARHOTC

pEIICHUA = (OH CHCTEME! AAS IepBOH YaCTOTH! () MAPHATOYIPYTHX KoAeBaHuK

mpu By = | TéCAa MOAYUEHO CACAYIOLIEE HHCAOBOE aHaueHUe
w
— =1.183
w

EU
AAst cpapHeHHS, DPACCMATDHRAEHAd sapava  pellieHa TalkKe MEeTOAOM
FanepxHHa, NPeACTABASA PelUeHHe agpaum (3.1) B BHAE

[ 7.,
w=w,a* —x? ) sinot (3.6)
TMoactasaan (2.6) 8 (3.1] B OPTOrOHAAM3NPYA, AAS OTIPEACASHMI Wy
HOAYSHM (DOPMYAY

112
27%’ h
Wy = 2 (3.7)
14 128 28 ®
— | 64+ —at =¥ |-
In 21 ) [0
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Ha ocrose (3.7) npx Tex e HCXOAHBIX AAHHLIX BHIMMCAGHEL 3HAUEHHH
AMILAMTYABL w/ F'D B BuIGpaHHBIX BREIIIE TOYKaxX MAACTHHKH. PesyabTaThl
BEMHCACHHI TPHBEAGHEI TakXKe B Taba.l. (BTophie CTPOKH),

Tabannga 1.

x 0 2

5
0.5 0.047916 0.033597
0.049300 0.034786
1.0 0.033158 0.023360
0.034948 0.024659
1.5 0.022761 0.016009
0.023531 0.016604
2.0 0.015811 0.010698
0.016146 0.011393

Mpu P=0 w3 (3.7) Aerko NOAYUHMTE CASAYIOUIYIO tbopMyay  anR
onpeAeAeHHs ePBON 2aCTOTAl COOCTBEHHAX MATHHTOYTIDYTHX roaebaHHA
[IJ:
— =1,022 + 0,097 + 0,477y (3.8)
o
VcnoAssys BHGpaHHEe BEIme HCXopHe Aanpme (£ =7.3"10" n/m2,
v= 034, 8la = 0.01; B,=1 Techa) ua (3.8) A @) MOAYTHM:
w
—L =1,227
@y
CpaBHHMBAs 3HAYEHHA AMIAHTYAR! BREIHYIKACHHBIX KoaeGanuit (Taba. 1), a
TaKse 3HAUEHMs MepBOH YACTOTEI COGCTBEHHEIX MarHHTOYNPYTin KoAeGaHuH,
NOAYUeHHHe Ha OCHOBE 9MCAGHHOTO METOA3 H Meropd [aAepRHHA, ASIKO
aaMeTHTB, uTo: 1) merop TasepkHHa AQET 3JaBHEILEHHBIE 3HAYEHHA AAS
YKasaHHBIX BEAHUMH M 2) pacxoKaeHHe pe3yAbTaTob He npeBsIliaerT 5%,
rapaHTHpylollee npudMeHumocTs MeTopd  ladepruna  HpH - pellietdd
paccMaTpHBaeMbIX THIOB 3ajat MarddToyIpyTHX KoreDaHUH TOHKMX MAACTHH,
4, Mcnoab3ys paccy’MAEHHA MPEAHAYINEro I[yHKTa, 3ajady (1.13), (1.14)
GyAeM pemarh MeToAoM FarepKHHA, TIPEACTABAAA W, B BHAE

w,(x,,0) = wy {a* = x2 ) sinot (4.1)

TMoacrasaaa  (4.1) 8  (1.13) u  oproroHasMsupys, m#ocie  pija
npeobpaloBaHMA  MPHXOAMM K CABAYIOIEH  CHCTEME  HEOAHODOAHLRX

aarebpaudecKHX YPaBHEeHHH OTHOCHTEALHO Wy H W,

2 2
(ﬂ)nl — ]wn, MWy = 8y

(4.2)
(_"33!2 -0’ }Wo: +my Wy =0
TAE
E, F Aot 5,
PRS0 2_,_[3_;]
2 2p,8; 2p,5; 256a| 105 a 4b
2
RoHE 315 1 21 P, o

m, = —_A, =—
2p,8, 256a 4b 81" 164" 20,5,

1 [P -G

c= :[:Icthlt(%gi)(e;’ —e)i-x* ) doax
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3aBHCHMOCTE W, H W, OT
YACTOTHl BO3MYINAIOINEH CHARL
(dpopMyaa (4.5)) mokasaHa Ha
chur. 2 ¥ TOAHOCTBIO AHAAOTHTHA

CAYHAr0 MArHUTOYTPYTOH
CHCTEMEI M3 CBEpXIpPOBOAAINMX
W practHH (5], Ma sTOM (MTYPE

BHAHO, HTO C BO3pacTaHueM
obe  AMIAHMTYARl ~ MOHOTOHHO
s YBEAHYHBAIOTCH M cTpeMATCA K
o GecKoHEeYHOCTH, Koraa w
npuOAMIKaeTca 4 nepBor
coBCTBeHHOM  gacToTe  (HACTyI-

W, A€HHEe [EpPEOro pesoxanca. B
aroii oBaactw 00  aMIAHTYABL

i OAOMMTEARHEl, T.e. o0e [Aac-
” THHKH KoaeGAloTcs B chase C
BOAMYILAIOLEeR cuacH, HKoraa

) < <0, AMOIAHTYAR W, K
W, MMeoT OTPHLATeABHEIE 3HaueHusd, T.€. obe NAACTHHEM KoAeGAloTCA CO
CABHIOM 180° OTHOCHTEABHO BO3MYLIAIOUIEH CHARL, HO elle HAXOAATCHA B OAHOM
chaze ApYT € APYroM. B uHTepBare O, <@ <@, AMIIAMTYAa W, BHOBB

CTAHOBHTCS TIOAOKHTEABHOH (NIEPEXOAS HEpes HYAb TIpH © = (), TOrAd Kax

W, ocTaeTcs OTpHIATEABHOM: DTO 3HAUUT, UTO B paccMaTpHEaeMOM MHTepEaAS
koAeGAHMA OBGEHX IAACTHH CABHHYTE MO thase 180°, npuuem KoreGaHHE
pepXHel MAACTHHKH HAXOAMTCA B OAHOHM tdaze C BO3MYIAIOMEN CHAOH.
HaxoHel, KOrAa O npHOAMIKAeTcd KO BTOpOJ COBCTBEHHOH HacToTe My, obe

AMOAMTYABl HEOrpaHHYeHHO BO3pacTaloT M HAcTymakoT YCAOBHA BTOpPOro
pesoHaHca. [locae 3TOrO, MAGCTHHKY MPOAOAMKAIOT koAreBGaThcAi B pPA3AMYHBIX
thasax, Ho C yORIBAIOIHME aMOAMTYAaMH, M koraa @ o4geHb BEeAHKQ,
KoAeGaHuA 0BeHX MAACTHH NO4TH WCHe3awoT.

OnpeaeAeHHOE MPAKTHIECKOE aHayeHHe HMeeT W, = 0 mpr ©=0,. 310



o3HAUAeT, UTO BO3MYWAMIOLIAA CHAA, ABHCTBYH Ha BEPXHIOO TLAACTHHKY,
BEI3BIBAET KOAEGAHMA TOABKO HHIKHEH MNAACTHHKH.

TakumM 06pa3oM, MpH MOMOLM MAHHUTHOrO MOARL KoreDaHHag (B TOM 9HCAE
M pe30oHaHCHEIE] OAHOHM TAACTHHKM (Ha KoTOpOM AEHCTBYET BhIHYFKAAIOIAA
cHAA) BeCKOHTaKTHO nepeaAanTes BTOpO# MAACTHHKE. [TpuiemM,
COOTBETCTBYIOLIHM BEIGOPOM NapaMeTpoB 3apauy MOJKHO ADCTHYE TOTO, 9TOGH,
B OCHOBHOM, KOAeBAAACE TOABKO BTOpas (CBODOAHAA OT MEXaHHHEeCKMX
HAFPY30K| MAACTHHEA C peryAHpyeMoi aMIAHTYAOH.
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