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' OBIIASI XAPAKTEPUCTUKA PABOTHI

- AkryaneHocTh  Tembl. IIpM  M3yYyeHMM OMHAMHYECKMX BO3LEHCTBUI Ha
COOPYXEHMSI BAXHOE MECTO 3aHAMAIOT ONpENENEHHE YacTOT = COBCTBEHHBIX
K0NIe6aHuii COOPYKEHMS, B YaCTHOCTH, €10 OCHOBAHHS, 4 TAKKE MCCIeIOBaHMe
BLIHYXKICHHBIX  KoneGaHuil. OmnpeneicHUe uacTOT COBCTBEHHBIX  KoneGaHmii
Nno3BosisieT B OONBLIMHCTBE CJIY4aeB U3beXaThb peaonchHux ARNEHUH  MyTeMm
COOTBETCTBYIOLEro moaGopa napaMeTpoB éoopyxbﬂﬂi* MBI

Haunnast ¢ 60-x Ton0B, B CTPOMTENILHOM NpPAKTHKE B pacyeTaX OCHOBAHMH W
tbwméue%rion COODYXEHHIH 1IMPOKO TPAKTUKYETCS MOZENb CXMMAEMOro CJIoA.
PelleHNs, COOTBETCTBYIOWIMX 3alay TPUBOAT K PEIICHMIO YDABHEHWH TEODHH
YNPYTOCTH JUI TOHKOCTEHHBIX Tel THIA GaloK, NIACTUH M 06O0JIOYEK, Ha JTHIEBLIX
[I0BEPXHOCTSX KOTOPBIX 3alaHbl OTIMUHbIE OT - xnaccmlecm ‘3ajay ycjioBus —

- BEKTOp TEPEMEILCHUS WK CMelIaHHBIe ycnonuz : I OTC

K HacrosileMy BpeMEHM 10CTATOYHO MOAPOGHO nsy-;eﬂu TIOBEICHHE TeX
-TOHKOCTCHHHX 3MEMEHTOB, Ha THLEBBIX nosep)moc?sx KOTOPBIX 3allaHbl 3HAUEHHA
KOMITOHEHTOB Téuaopa HanpsokeHuit.  Co3naHpl  KJ1aCCHYECKas,  VIOUHEHHbB
ACHMIITOTHYECKAsA TEOPUM pacycTa MOAOOHBIX KOHCTPYKTMBHBIX 2JIEMEHTOB.

- Knaccuyeckas Teopusi Ha OCHOBE M3BECTHBIX TMIOTE3 ‘Kupxroda-Igsa 115
M30TPONHBIX TUIaCTMH M 060704eK  NOCTpoeHa B paboTax Baacosa,
AJl.Tonbaenseiisepa, A.WUJlypse, X.M.Mywirapu % K.3.Tamuvosa,
B.B.Hosoxwunosa, C.I1.Tumomenko, K.®.Yepnbixa u np. Kiaccuueckas TeopHs
AHW3OTPONHBIX TTACTUH U oﬁmotm(, B TOM YHCJIE M CJJOMCTBIX, TIOCTPOEHA B TpyIax
C.A Avbapuymsna, C.I' Jlexuuukoro.

TocTpoens! Takke YTOUHEHHble TEODMM Ha OCHOBE HOBBIX rumnotes. Haubosee
u3BecTHbl  Teopun C.A.AMbGapuymsna, 3.Peiicchepa, Tvna Tumowenko. Jlag
CIOMCTHIX TLIaCTMH M 00oJioyek pa3paboTaHbl TakkKe MHbIE TIOIXOAbI B ‘paborax
B.B.Bonoruna, 3.U.Tpuromoka, }0.H.Hosuukosa u ap. Ha ochoBe knaccuueckoii
¥ YTOYHEHHOW TeOpHMI PELIEHO OrPOMHOE KOJIMYECTBO BaXHBIX NPUKIATHBIX 3alay.
OcobeHHO NOmYepKHEM pe3yibTaThl N0 AWHAMMYECKHM 3aadaM aHHU30TPOIHBIX
TUIaCTUH ¥ 000J0YeK, MOJyYeHHbIe C.AAuéapuyMﬂHou,:F.E.Barn.acapnuou; M.B.
beaybexanom, B.IL.THyHu, J1.A Moscucanowm, B.C.CapkucsiHom, ‘A.A XavatpsHom
W Ip.
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Ecnu B ypaBHEeHMSIX TEOpHH YOPYTOCTH TIEPEXOAMTE UIi TOHKUX Tel K

Ge3pasMepHbIM  MEPEMEHHBIM M 6e3pasMEpPHbIM  KOMIIOHEHTaM  BEKTOpa
nepemmcuﬁu, TO TIONYYAlOTCs CHHTYIADHO BO3MYILEHHBIE MAalblM NapameTpoM
nuddepeHLManbHbE YPABHEHUS, KOTOPble €CTECTBEHHO PELIaTh aCMMITOTHHECKHM
metonoM. [lono6Hble 3aayy paHblle pellaIMCh Ha OCHOBE METOAA THIIOTES. as
6ecKOHeuHbIX Xe obnacteil 3dhdeKTUBHBIM OKa3aICsl TAKXKE METON MHTErpajbHBIX
npeoGpa3oBaHW.

[MpUMEHHUTENBHO K JUIaCTHHAM M 000J0YKaM AaCHMITOTMYECKHE METOMbI
pasBuThl B paborax A.Jl.I'oibaeHBeisepa, U.U.Boposnya, K.®puapuxca, A.T'puna,
P.[peccnepa, JI.A.AranopsiHa, H.H.Porauesoit, C.O.Capkucsina, I1.E.Toscruka,
0.4 KarutyHoBa ¥ 1p. ACHUMITTOTHYECKMI ~ METOI  OKasaicsi  OCOBEHHO
3Q@PEeKTUBHBIM [UISl PELICHUS HEKJIACCHYECKMX KPAeBBIX 3aja4 Ul M30TPOMHLIX M
AHM30TPOIHBIX TIONOC, TUTACTHH M 060/104eK, T.€. KOTAA Ha JIMLEBBIX TTOBCPXHOCTAX
KOTOPbIX 3a/1aHbl OTIMYHBIE QT KIACCHYECKUX KpacBbie YCJIOBHS. :

Hexulaccuyeckne CTATHYCCKME KpaeBbie 3aNau AHU30TPONHBIX TOJOC, IIACTHH
U 060JIOYEK ACUMIITOTHUECKUM METOLOM pemeﬁbl B pabortax JI.A.AranossiHa, P.C.
Tesopksiia, A.B. ToBmacsna, A.M. Xauatpsina, C.X.Anamsiva. B.M.Bapcerana,
I'.I' XauatpsHa.

OnpeJe/ieHHI0  4acToT  COBCTBEHHBIX KonebGaHMW aAHU3OTPOIHBIX T10J0C W
[IacTHH TeM e MeTomoM mnocBauieHb paborsl JI.A.AranossHa, J1.C.CapkucsH,
M.Jl.AranoBsHa.

Llenblo AuccepTalMOHHOM paboThl ABIACTCA:

. Mayqeﬁue COOCTBEHHBIX KOj1€0aHWii aHM3OTPOIHbBIX MOJIOC HA OCHOBE

IMHAMMYECKMX YpaBHEHMI TL10CKOW  3anayuM  TCOPUM  YNpyroctn W
COOTBETCTBYIOUIMX PaMMYHBIM THNAM TPaHMYHBIX YCAOBMA Ha JIMLEBBIX
MOBCPXHOCTSX.

o OnpezeNenne YacToT COGCTBEHHBIX KoeOaHMiA.
»  H3yyenue BBIHYXIEHHBIX KONeGaHMH OPTOTPONHBIX [10JIOC, BBI3BAHHLIC

FAPMOHMYECKM MEHSIIOIMMCS BO BPEMEHN BEKTOPOM MEPEMELICHHS.

+  VCTaHOBIEHHE YC/IOBHI Pe30HAHCA NPU AMHAMUYECKHMX BO3NEHCTBUAX.

' Vi3yyeHMe BBIHYXICHHBIX KONeOaHN OPTOTPOSTHBIX TUIACTHH.
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Hay'mau HOBH3HA. BuiBeneHbl  ypaBHEHUsA WIS ONnpeacieHus  4acToT

COGCTBEHHBIX CABHIOBBIX M TPONOIBLHBIX KOJNEBaHMH TMONOCH € ob1ei
AHU30TPONMEN B CBOEH TUIOCKOCTH.

[MpumeHeHue ACUMIITOMTUECKOTO METOoAa Uil M3YYeHHS BbIHYXICHHbIX
KosieGaHuil OPTOTPOIHBIX MOJIOC U NIACTHH.

OnpeneneHbl aMIUIMTYAB! BBIHYXIEHHBIX xonebaHuil OPTOTPOIIHONM TONOCHI,
RLI3BAHHBIE MPUIOXKEHHBIM K OIHOM U3 MPONOJBHBIX KPOMOK MOJIOCH BEKTOPOM
fiepeMellieHUs, TapMOHMYECKH MEHSIIOIMMCS BO BPEMEHM TIpH Tpex THIaX
rpaHUYHBIX YCJIOBHH Ha NIPOTUBOMOJNIOXHOH KPOMKE.

Ha ocHOBe acCMMNTOTHYECKOrO MeToda peIleHHs TMHaAMHHECKMX ypaBHEHUH
NPOCTPAHCTBEHHOM 3aayM OTPEC/IEHB! AMILTHTYIbI BBIHYX/IEHBIX KOJTeOaHMH
OPTOTPOMNHBIX IUIACTHH.

Jloxa3aHo, YTO TNIpY COBMANEHMM YacCTOThl BBIHYXJAIOUIETO BO3NEWUCTBUSA C
KaKOM-1MB0 YyacToTOi COOCTBEHHBIX CIHBMIOBBIX M  MPONONBHBIX Koneﬁaﬁﬁﬁ

TJ1aCTUHKH GXB,CT TIPOUCXOIAUTL PE30OHAHC.

MokazaHa BO3MOXKHOCT TMoa6opa MapameTpoB  TLTACTHHKM  (TOLIMHBL,
HAOTHOCTH,  YOPYTMX  Momyfei), — obecneuHBaioliX HeBO3HMKHOBCHME
pe3oHaHca.

Anpobanms  paborbl. OCHOBHBIE  Pe3yJbTaThl AMCCepTaUMOHHOI  paboThl

NOKJ2bIBAJIMCh ¥ OOCYXIAJIUCh Ha:

- xoHQepeHUMM “Bonpochl ONTHMATLHOMO YMpPaBRICHUS, YCTOWYMBOCTH H
NIPOYHOCTH MEXaHUYECKUX cuctem” (EpesaH. okTsi6pb 1997r.),

- Pecnybaukanckoi KOHpEPEeHUHN MONOABIX YIEHBIX (Mmanxkan. 1998r.).

- ceMuHapax “MeTolbl pacyeTa TOHKOCTCHHbBIX cucteMm” MHCTUTYTa MEXaHUKHU
HAH Apwmenuu (EpesaH.1996-1999)

. obueM cemunape Uncruryra Mexanukn HAH Apmenuu (EpeBaH.1999)

OGbem paGoTsi. [luccepraloHHasi pabota COCTOMT M3 BBEACHMS, TpEX 1B,

3aKIIOueHMs W CTMcKka auTepaTypsl. OHa coaepxuT 135 CTpaHMUBI TEKCTa,

8§ Tabnuu ¥ cnMcok AauTepatypel u3 113

BKJliOyaoltde 18 pHCYHKOB,

HauMeHOBaHMM. :

My6aukamun. TTo TeMe AMCCePTALIMOHHON paboThl ONYOIMKOBaHbI MSATh HAYYHbIX

craTeit. CMCOK TyOIMKalWii TIPUBOIUTCS B KOHLIE aBTopedepara.




COAEPXAHUE PABOTbI
Bo BeegeHMH nacrey kparkwii 0030p 06 HcCenoBaHMAX 11g paceMaTpuBaeMoi
TeMaTuke ¥ JlHTCparype,

B neppoii Mase, cocrosimeit M3 cemu naparpaos, uccneyores cOBCTBEHHBIE
KosiefanuA aHM30TponHOM TI0IOCH  TIpU ABYX THHAX IPaHUYHBIX YCIOBMIA.
Cuuraercs, YTO B IjjocKOCTH TONOCHI aHU30TponHs ob1as,

BrIBenenbl YPaBHenyg 4acToT, IMOCTPOCHBI COOCTBEHHBIE (HYHKIIMH.

B nepgom napacpape copMynvposaHa TOCTAHOBKA 3aiauy M TIPHUBECHBI
OCHOBHbIC YPABHCHIg nUHAMUYECKON TEOPUM YIIPYTOCTH AHU30TPOITHOTO TeJla.
Tpebyerca PEWHT, 3y YpaBHEeHMS] B ob61acTu Q={x,y; x€[0,4],]y|s h, h<<¢}
ITPY rpagUIHBIX YCroppsix:
a) u(-h)=v(-h)=0"
u(h)=vy(h)=0

(1)

6) u(-h)=v(-h)=0 (2)
Oy (hy=v(h)=0

B o6uiey cayvae Moryr ObITh 3aaHbl TAKXKE HAaYaTbHbBIE YCIOBUSE:

u-uley) ' ~a'ley) npu t=0 3)

vevly)  vevly)

Bo emopon napacpage moOCTpoeH OBIIMI MHTerpal 3amayM. Pemwehne sanauy
OTBICKKBaeTCA B BHjje:

iax iy i
Ox=a, (e, 5, =0,(%¥)e™, 5, =0,(*xY)e”, (@)

U=ue’s v pne"
Tlepexogom B HOBoji cucTeMe ypaBHeHMHt K GespasmepHbiM riepeMEeHHbBIM
§=X/¢, t=y/h u Gespasmepnrim nepememenusm U=u,/¢, V=v,/¢ nonyyena

CHHIYJIsipHO BO3MYLligHHad MaJIbIM IapaMeTpoM €=h/ ¢ cucrema YPaBHEHUIA:
. :

é
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/0, o0,

2 -2
C"E g aé- +a)*g U=0 )
ao—l! _]ao-:: 2 £
ﬁé +g 0—,; +a)*g V=O
oU

'?E‘ =auont a:0»t a0

eV
& _?Z’_ =anontaroxtason

YoYU L FIV
&€ -;z—+7g-=amau+azban+abban,

wZ =phza)2

_PeilieHue CUHIYISPHO BO3MYIIEHHON cucTeMst (5) uineTcs B BUIE

gu=€"0u:¢), 0u="07(:4), ox=e"oW(EL)

Ui=cll” M=pgVi . 5= 0N

(6

n}TCM COOTBETCTBYIOIHX NOACTAHOBOK MNOJNY4YaeTCsl CUCTEMA, M3 KOTOpOif Bce

KOMITOHCHTBl TEH30pa HANpsKEHMH BBIPAXAIOTCS yepe3 MepevelieHus. /L1

MOCJICIHUX XK€ TNOJYYAI0TCH OCHOBHbLIC YPABHEHUS 3a4a4M:
(s=1)

LU"+LV"-f, LV LI Bt

rae oneparopet L,,L,,L,, uMeloT Bun

(7)

7 ., 5 i g ! &
LI_A:I?-“A-ACU- ‘L:—Amé‘g: +An.w~, le“Am? : (8)
Jlnist OPTOTPOIIHOM TOJIOCH!, KOIIa IMaBHble HAaNpaBJIeHUs aHU3OTPOIMH COBHANAIOT
C HanpaB/ICHUAMH KOODAMHATHBIX OCEH, a;=ay=0. B cury 31010 A, =A,=0 n

cucreMma (7) pacnagaertcs Ha Ba ypaBHEHUS

5 (s-1) 3 5-1
BB f oo oW mofyr, ©)

KOTOpbIC IUTd HCXOIHOIO HPHGJIH)KCHHS, s=(0 SBISIOTCS HE3aBUCHMBIMH. 549
COOTBETCTBYIOT YACTO CABUTOBBIE M MPOLO.IbHbIE KOJTeOaHUS.

ITocne pelenys: ypaBHEHUI BHIYMCISIOTCS BCE ICKOMBbIE BEIWUMHBL.



B obuieM ciayyae, korma L,,=0, HaiizeHo peiieHuMe cucteMbl (7) myTeM BBoOAa
(yHKLIMU nepeMelieHNs @". OnpeneneHbl Bce KOMIOHEHTHI HATpPKEHUH W
nepeMeieH1N.
B mpemvem napacpage 1yTeM YIOBIETBOPEHMS! TPAHUYHBIM YCIOBHAM BbIBEACHDI
ypaBHEHMS 4YacTOT COOCTBEHHBIX KoneGaHuii monockl. [lepBoMy THMY rpaHUuHbIX
YCIOBMiA, T.e. KOTIa 0De TIpOJOJbHblE CTOPOHBI TIONOCHI XECTKO 3aKpPerUIeHbI,
COOTBETCTBYIOT YPaBHEHHA.

cos K.w.=0 | cos K,0-=0 (10)
OTKyJa CNeayloT CIeAyIoiNe 3HAYCHNA 4acToT
neN (1)

1_ % op v e Pouigaeed
w 2K1( ) wr 2K2( )

o ﬂ'(2n+1) . z(2n+1).
e 2Kh‘/_ TS

raoe

”(Az,+ Aw)-YAn- Ac) <4 A%
o

D’A ) fas- A 4"‘} . (12)

2 an S

HIH

sin K.@.=0 , sin K.0.=0

wfu____”l’_ 5 a)"__._’in_ , nEN : Hh (13)

K. i

a)"l 41 s a)'IIV=___7z_7l___
Ceglishalo Kohyp

Ha ocHOBE TOJIy4EHHBIX PE3yiabTaTOB CHACJAH BbIBOA, YTO, B OTIMYUE OT

OpPTOTPONHOM IOJNOCHI, B nojoce ¢ obmeiH aHu3oTpoIMel cobcTBeHHBIE KoaebaHus
He ABASIOTCS YMCTO CIABUIOBBIMM M NPOAOIBHBIMM.

B uemaepmom napazpage yCTaHaBJIeHO, 910 COOCTBEHHBIE DYHKIMHK ¢ , COCTARIAIOT

OpPTOrOHAIBLHYIO CHCTEMY Ha MHTEpBaie e [— 1,1].
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B namom napacpage ucnonbsyﬂ‘umerpa:l MCXORHOTO NpUOIMKEHUs W‘TPOCHOQ,U,,O

pelueHUe 1St NPOU3BOJIBHOTO TIPUOIHXKEHHUS.

B wecmom napazpage yIOBNETBOPEHBI TPaHW4HBIE YCJA0BUs  (2), VBCDCHQ& $10

YpaBHEHME YacTOT COBCTBEHHBIX KOeOaHMH /Uil NIOJIOCH € ofuIei anuaomﬂﬂeﬁl

(4. (K. - K2)+ An(K] - KD)sin 200 (K, +K2)- -
~(AnlK\+ K2) - An(KE + K))sin 20 (K, - K2) =0 R

YlcTeHHBIM METOIOM ONpeleieHbl KOPHM ypaBHeHHs (14) s ) QCcHl H:,‘ n3

mateprana CTOT B 3aBUCHMOCTH OT YIia MeXIy INTaBHOW OCbio aHwy oMU Iy

ocblo abcumce.

J11 OPTOTPOITHOM XK€ TOJIOCH YaCTOTaMHU cobcTBeHHBIX KOJieOGaHUH siByg -

wc.=”(2”+1) it o 7r(2n+l)ﬁ ir(n+1)

4\ae T

rie y = ’& -N3BECTHAHA CKOPOCTDb CeiiMHYeCKHUX CABUIOBBIX BOJH.
P

neN (s 5)

a TAKXe

: m o E: m 7m nEN .“Q P
I o=
2y Au 2h,/p,q‘, \p(l Vi) o TRk
- M3BECTHAsi CKOPOCTb CeiiMHYeCKMX MpOnOnpHs BOAH B

> Jp(l - Vizva)
T1aCTHHE.
TocTpoeHo peuieHne Ui NPOU3BOIBHOTO MPUOIVKEHHS S.
JloKa3aHO, YTO BbICLIME MPUGIMXKEHUs He NPUBOAIT K MOSBAEHUIO Hopy 1aCTOT. G
TOJIBKO BIMAIOT Ha aMIUIMTYIbI COOCTBEHHBIX KOlIe6aHHIA..
B cedvmom napazpaghe YIOBIIETBODEHB HayalbHBIE YCJIOBMSA A4 ofPTPOTTH®& 4

10 10ChI.

Bo BTOpOit IiaBe, COCTOALIEN U3 MATH naparpad)oB MCCNEAYIOTCH pyyKACHH .
ko0:1e6aHMs OPTOTPOMHOM IOJIOCH!, BbI3BAHHHIE TapMOHHYECKH MeHsi o AMUCA - po
BPEMEHM TEPEMEIGHHSIMHU, COOOIIaeMbIMY HIXKHEH KPOMKE TOJIOCH 3apaya, B
YaCTHOCTH, MOJCITHpYeT KojebaHus (yHIaMeHTa COOPYXeHWs TOL CepMUICCRy gy

BO3/CUCTBUEM.
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