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OI43IIKAJTbII( IPOIIECCTEPAI MATI MATIIKANbTI( MOAEJIAEY

MATEMATI4IIE CKOE MOAEJI4POBAHIIE OI43I{IIECKI4X TIPOIECC OB
MATHEVIATICAL MODELING OF PHYSICAL PROCBSSES

vAK 519"64

M.A" EenreMecoBt, C.E. Kacesor', 4.8. Hypcenron2

oE oAHoIZ OTIEHKE 3AAA.II{ ilPoAoJrxunnflAr.fl }.pABHEHr4{ Axycrr4Ktrr

'Kasax u,2Kasaxcrcuil HaLluoHcubttbt m,t,r. K.I,I Cantttaeea)

Bo uuorux o6parurtx 3aAaqax ucKoMbre HeoAHopoAHocrn pacnoJrox(eHbr Ha HeKoropofi r,ry6uHe no4
cJIoeM cpeAbl, napaMerpbl roropoi't H3BecrHbt. B srov cnyqae BDr(HbrM HHcrpyMeHroM Anr npaKrHKoB
flBJItIoTc.[ 3a/J.aY.n [po.qoJl)l(eH[4x reo$r:nvecKnx loleil c sevHofi rroBepxHoc1y B cropoHy 3uteraH'fl
!.!entrunnn[unnraii ?o nartrr n nhananLvAnuPUAilueisii. -).liiq'iii uirPIA9JiEiili)'i rrupa:{eTpoB ll'laTetlaTii'leci(oi.i LfoAcjlii aKi/cT'riKli tso3HliKaioT ts ieo_
Qn:uxe, MeAHITHHe I4 Apyt'lrx o6racrqx rpuro)Kenr4rr Marer\4arr4Kl,r tl].K oa"o.,,i,r napaMerpaM vo4eleil
aKycrl'IKH orHoctrct cKopoorb 3ByKa It nJlornocrb cpeAbl. llr uaxoxAeHVfl Hlg yroqHeHht yKa3arr'brx
napaMerpoB uo,qelefi LrcrloJTb3ytor Aonont{I,rrenuHyro wudropMarlurc o6 arycrnuecKHX npoqeccax. 3a1a'ru
npoAon)I(eHlfi peureHafi ypasueuraii MareMaruqecxoil tpu:arcu c qacrbro rpaHhqbr Bo MHofhx cnyqarx
tBJIf,IOTCtr CI4JIbHO HeKOppeKTHbIMH 3aAariaMfi B Kraccax syHxur.rfi xouequoi fJraAKocrr4. K srur\a 3anaqaM
orHoc.srQt 3alLa'{a Korun Ant rfinep6oJn{qecKofo ypaBHeHHr c AaHHbtMH Koun Ha BpeMeFrnno4o6Hofi
IrcBepxHocrvlvI 3aAaqa l(ourpr AJIf ypaBHeHns [antacac AaHHbrMlr Koruu Ha qacrn rpaur.rqsr [1,2].

flocrauonna 3aAaqu [poAoJr?I(eHuq. PaccvorpuM 3aAaqy npoAoJl)KeHvfl Ar.fl ypaBHeHr,rs aKycrr,rKr.r B

o6racrz Q: A(2') x(0,Lr), rAe A(2,) : {(x,t):x e (0,1,*), t e(x,2L,-x)}:

u,r : u,* t ur, - (2 ur * lLrr)
pp

u"(0,y,t): g(y,t),
u(0,y,t): .f (y,t),
u(x,O,t): u(x,L,t): 0.

flpnuan v o6paruar 3aAaqa. Paccuorpau HeKoppeKrHyro 3aAaqy (l)-(4), KaK
cre.qyoulefi nprn,r ofi (rcoppexrHofi ) ra4ave.

B o6racru O = A(2,)x(0,1,u), 3Aecb A(I,) : {(x,t) : x e (0,L,),t e (x,2L.,
qrpeAenilrb u(x,y,t) rro 3aAaHHbrxn q(x,y) 

^ 
g0,/) n: coorHouenNfi:

'utt : Ltx, + Lt )y - (Lr- * lLrr,). (x,y,t)e A(Z*),

tt"(0,y.t): g(y,t), y € (0, L,,),t e(0,2L"),

u(x,y,x): q(x,y), x e (0, L*),y e (O,Lr),

u(x,O,t) : u(x, Lr,,t) : 0, (x,l) eA(Z").

(l)

(2)

(3)

(4)

o6paruyro, K

- r)), rpe6yercn

(s)

(6)

(7)

(8)

Bnpnuoi sadaqe (5F(8) rpe6yercr onpeAerurb u(x,y,t) no 3aAaHHbrM

fiaua 3aKrr.oqaercc B onpeAerettl'z, SyHrcqnu q(x,y), H3 coorHouenzfi
rrQoprlraquu o perreHr.rur nprvori 3a1ayv (5H8)

u(0,y,t'S: .f (),,t)"

q(x,y) u g(y,,t) . O6pamnan

(5)-(8), ro AononHr.tre,rsHofi

7',1

/q\
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I
:

OnpeseneHne lflycru q(x,y)e FI'110,I,)x(0;I.,)), g(y,t)e FI'110, Lr)x(o,2L,)). (Dynr<qurc

ue|rl)) 6y4eru Ha3blBarb o6o6qeunltM peuleHueM nprruofi 3aAa'ru (5H8)' ecru ArIt lrc6slx

v e Ht (O) rarcrax, uro

v(x,y,ZLr-x) : 0, Y e(}'Lr),xe (0,I')

v(x,O,t) : v(x,L,,,t):0. (x,f) e L(L')'

r4MeeT Mecro paBeHcTBo

L),2 L x

! [ u{0, y,t)g(y,t)dtdy,
00

Teopervra. Ecttu 4,g e H'(O), To nprMar 3aAaqa (5HS), uMeer eAI'tHcrBeHHoe o6o6qeHHoe peueHue

u e Ht 1f-1 r,r BepHa oueHKa

ll"llt (t) < eM' '(ll q ll' (r')+ ll gll' Qr)),
rAe / e (L,,2L,).

t Ka6j,@flxun c.LI. o6pamHbte u neKoppeKmHbre sqdqvu. - Hooocu6upcrc: cu6upcrcoe Hoy\Hoe usdameaacmeo,

2i,
un C.14., iu***""o" M.A., Hypceumoea A.T. Llmepal4uoHHble uemodut peweHun o6pamuaw u

H 3ada,t c dirrnru ,o ,o"*r")pau'i4ar. -A,nuambt-Hoeocu6upcx: ocD <Meucdyuapoduvru Qond

*';Ti:::;:i{.', 
*t!!"u;;Jtol,'iurr"i,oro' A. A conditionat stabitity'estimate' of continuation probtem for the Hetmhottz

eguation. // Third international conference on analysis ond applied mathematics. (ICAAM 2016) in:stitute of

mothematics and mathematical modelling' Separnbet'7'10, 2016 Almaty, Kazakhstan' 148 p'
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A.E. Eupre6aen

fJlA,ryocTb pEIIIEHTTfr nn"irunEfrHoro crAIIuoIrAPHol-o YPABHEHT4fl
IUPEruIIITEPA

(pecny6nuxa Rasaxcmau, z. Anuanrct Rasaxcxuii HoI4uoHaJIbHuil nedaeozuuecxuil yuuaepcumem un' A6an)

, B aroue gnercrpoHbl Moryr gniararucr roJrbKo no onpeAeneHHllM, TaK Ha:lblBaeMblM pa3pelxeHHblM, ItJIl4

cTarllronapHblM, KpyroBrunl op6uraM, Ha Koropblx oHH, HecMoTpfl Ha HaJlnque y HI4x ycKopeHut' He

l3nyqalor gJreKrpoMar"rtn",i oolH (nosroMy gru op6urut Ha3BaHbI cralluoHapHrtvrz)' Slercrpou ua

rcaxAofi craur,roHapHofi op6ure o6laAaer onpeAeneHgofi egeprrefi. Arorrl u3nyqaer HnI4 nofnouaer KBaHr

sneKrpoMzrr"rrnofi TenJrogHepr-err4 Ha c oAsofi cralrfioHapHoil op6nrsl Ha Apyryto'

B onpe4eneHHblx cn1ru{aflx npoucx repexoA aroMa il3 oAHoIo cocro'{Hl'lt c 6olu-

ruefi sneprueft s cocrosHne c MeHb pexoA oneKrpoHa c nro6ofi AarrHefi Ha 1rc6yrc

6nuxHrcro or rApa op6ury. 94pa acex aroMoB Mo)r(Ho paBAeiurb Ha ABa 6olsultx ruIacca: cra6nrsnsle n

paAr4o4Krr,rBUUe. fIOCleAHr4e caMonpor43BonbHo p4onaAarcTct, npeBpaluatcb B tApa ApyrHx SreMeHToB'

ha"p""i" npeo6pasonaHuc Moryr rlpor4cxoAr4rs u co cra6urbHbtMH ,IApaMu npH Hx s:anvoAeficrBl'll'I Apyr c

ApyroM 14 c pa3nlrqHbrMH MlrKpoqacruqaMr,r, ypaBl.rei{r,reM Abnxeghg MHKpoqacrHubl'B pa3xt|qHblx cl4JloBblx

nofltx t Bllserct BoJI Ho Boe /p aB H eHue III p e d ux e e p q

B erofi pa6ore paccMarpnBaercr fraAKOcrb peueHnfi nenuseiluolo ypaBHeHHt

Lu = -Lu + q(x,u)u = f (x) e L,(R"' ).

IpuaeAeur oAI4H pe3yn bTar Atl t ypaB He H fi q lllryprua-Jl uy BI4rn t'

lll' ",un*(Lu),u+(!Lv)ru)dxdYdt
JJJ(vrar-r*u,-r,, p p
o
Ly L*i i' ' ',x,y)+Lv(x,Y,x)q(x,Y))dxdY-= ll\vlx,y,x)qxt p
00
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