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5) Pt P, <Py
Toz0a cucmema HeNUHEHbIX HAZPYICEHNBIX 0ObIKHOGeHHbIX Ougpepenyuansuvrx ypasnenuii (1) 6
S(x(1), p,) uveem usonuposannoe pewenue.

B Teopeme H30MMPOBAHHOE pPEIICHHE CHCTEMBI HETHHEHHBIX HAIPYKEHHBIX OOBIKHOBEHHBIX

. 0; "
nmudpdepenmanshbix ypasuennii (1) 13 S (98 ) NOHHMAETCA KaK H30TMPOBAHHBII TEMEHT MHOXKECTBA
PpeLIennit.

1 JJocymabaes J1.C., Temewesa C.M. Memod napamempuzayuu pewenust Henuneunsix d8yxmoue nsix Kpaeavix
3a0qu /K. evtwuc. mamem. u mamem. ¢us. - 2007. - T.47, Ne 1. - C. 39-63.

2 Abuneoaesa A 1., [ocymabaes /1.C. Hzonuposannvie 0zpanusennbie Ha 6Ceil OCU Peuents Cucmem Henunensx
obbikHoBeHHbIx Oughhepenyuanonolx ypasnenutt //Mamen. ocypuan MOH PK. - 2010. - T. 10, Ne I (35). - C. 5-12.

V]IK 51-76
0.B.Aspamenxo', H.B.Onann®

HEYETKOE MOJEJWPOBAHUE JHHAMHYECKIX CUCTEM PA3BUTHSI HOILY JISIIAI

O Vipaina, Kiposoepad, Jepocasnuii nedazoziunuii ynigepcumem
@ Hizepis, IlImam Baiienca, Hatioxca [Jenvma yuisepcument

Baenenne.Hapagy ¢ 10CTATOMHO TMPOCTHIMH JIHHEHHBIMM MOJCIAMHM Pa3BUTHA M COCYMIECTBOBAHMS
nonyNsIMA, TaKHX Kak Mojenu ManbkTyca u Bepxionbcta, B HacTofliee Bpems TMOCTPOeHO Gonbiioe
KOJIMYECTBO MoJiereil, KOTOPbIE NPHROIAT K KBa3HIHHCHHBIX M HE/IHHEHHBIX yPABHEHHH, PELIeHHS KOTOPBIX
B GonblueH WM MeHblueH cTeneHH u3yueHsl. B MeHbiieM oGbeMe H3ydeHBI JHHAMMYECKUE CHCTEMBI C
NPHMEHCHHEM alliapaTa He4eTKO# JIOrMKH, HO Ceiyac 3To HampaefieHHe HceneoBatui GypHo passuBaeTcs,
HAa30BeM HEKOTOPbIe paboThI 10 3T0# TemaTuke [1, 2].

ANrOpHTMBI TIOTyYEHHS HEYETKMX BHIBOJIOB, OCHOBAHHBIX HA Dade 3HAHMH CIICLMATHCTOB TPEIMETHOH
06nacT B BHE COBOKYITHOCTH NPEAMKATHBIX TPaBWi, nmpueeneHs B [3, 4]. B paGore [5] npencrasnenst
npakTHyecKHe npuMeHeHHs Metonosorun Takaru-Cyreno K mOCTPOEHHIO HEYETKMX cHCTeM, B 6] notyuero
HEYeTKHe JHHAMHYECKHE CHCTEMBI Ha OCHOBE JIMHEHHOH (YHKUMH NPHHAIEKHOCTH. 31eCh NPEACTABICHO
06061eHHe HA3BAHHBIX CHCTEM MPH NPOH3BONBHON (YHKUMH NPHHAMIEKHOCTH A MOJCNeH pasBHTHA
H30/IHPOBAHHO# NOMYIALMH H B3aHMOAEHCTBHS /BYX NOMyJIALHI.

1. O630p ocHOBHBIX GHOJOTHYECKHX MO/IeJIeH.

Tlpocreiimas Moze/b pocTa nonysiaunn (Moaens ManbTyca) 3aaercs ypasHeruem Bepuyann

dx

dt

Tle X - YUC/IEHHOCTh NOMyJIsALUUH, t- Bpems, d - sBISETCH paBHOCTbIO KDB(‘I)Q)HKMCHTOB POKAAEMOCTH B
BbIMHPaHHA. Venopne OFpaHWYE€HHOCTH YHCJIEHHOCTH TNOMYyJASLUUH YIAOBAETBOPAET CiaeAyiollas MOJEThH
JIOrMCTHYECKOro pocTa

dx
L. 2]
[ a(x)x, (03]

ax, )

rae koo guumeHT a(X) 3aBUCHT OT YMCIACHHOCTH nomynsiuny. Tak, BepXio/beT npejuioxkun nuHeiinyio
3aBucHMOCTb a(x) = a — fx , Toraa

dx
—=(a-fo)x. 3)
dt
TpuBesiem Takke 3aKOH IMHAMUKH NOMYJISUMH NPH YCIOBUH KOPNIOPATHBHLIX HHTEPECOB
dx
. x(b{1 - exp(-ax)] - D(x)). (4)
TIpocTeiiiuas MOaETb B3aUMOZIEHCTBHS [BYX BH/I0B (Moaenb JloTku - BonbTeppa):
dx dy
—=(@-p)x; —=(Cy+&x)y, ©)
o By; r=Cr+&y
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VJIK 519.62
P.E. Yremosa

NPEJEJIBHOE C BECOM PEIIEHHE HEJTMHEWHOIO OBBIKHOBEHHOIO
JIUOOEPEHIMATLHOIO YPABHEHHSI C CUHTVJISIPHON OCOBEHHOCTBIO

Kasaxcman, Anvamet, Medcoynapoonsiii ynusepcumen uHGOPMAYUOHHEIX MEXHON02ULL .

Pacemarpusaetcs audipepeHnmManbHOe ypasHeHue

?;—:f(t,x), te(0,7), xeR", |x|=max|x;| (1)

rae f(t,x):(0,7)x R" — R" — nenpepuisras ¢yHKuis, HMeIOUIas CYLIECTBCHHYIO 0COOEHHOCTh HA
nesom Koie uutepsana (0, T):
TI2
lim t,x)|dt = oo,
i, Tl

K ypasuenusm ¢ 0coGeHHOCTSIMM B KOHEMHOW TOUKE JIPHBOIAT PATMYHBIE 3a/la4K B TIPWIOKEHHAX.
Tono6Horo poaa 3aaus paceMOTPEHSL! MHOTHMH aBTOpaMH, 0630p paboT koTopbix comepikutes B [1]. [l
WCCHIENIOBaNMA NOBEeHNs PellieHus ypasuenns (1) B 0co00l ToUKe MOXKHO WCNOML30BATH (IPCICBHBIEN
pewenns.  Onpefenenyie  MPeleAbHOTO NPH  —> o0  peeHUs  HelMHeHHOTO  OOBIKHOBEHHOTO
nuddepentmansHoro ypasHenns Bseficno B [2]. Jokasano, 4TO MPW ONPEACAEHHBIX TPEANONOKEH!
OTHOCHTENBHO TPABOH YaCTH AH((EPEHIMANBHOIO yPABHEHNs 3TO PELICHHE OGANAET (IIPHTSTHBAIOMIAM
CBOWCTBOM M ABNSETCA arrpairmpom. 310 CBOWCTBO TIPEACALHOIO MPH > ® PeLICHUA MO3BOIHIIO pel]
npoGrieMy annpoKCMMALMK OTPAHKYEHHOTO Ha BCel OCH pelicHMs HeruHelHoro imddepenimanbH
YPaBHEHMS.

Onpezienenye MPeAesTbHONO PeleH s Ans IWHEHHOTO 0GLIKHOBEHHOTO M QepeHmanLHOro ypasHe!
¢ 0COBEHHOCTAMM B KOHEUHBIX TOukaX AaHO B [3]. [MomyueHb! AOCTATOYHBIE YCNOBMS CYUIECTBOBAH
S/IMHCTBEHHOrO PELICHNUS, CTPEMSILEroCs Ha KOHUAX K 3a1aHHbIM (QYHKUMAM.

B HacTosici paGoTe BBOAUTCS NOHATHE NPEAELHOTO ¢ HeKOTOPbIM BecoM npH [ —> 0+ 0 pewenns i
HenuHeliHoro anddepenumansHoro ypasienns (1) ¢ nemnrerpupyeMoli 0CoGeHHOCTBIO Ha JIEBOM KOHLE
untepsana (0,T) n uccneny1oTes CBONHCTBA 3TOTO PelleHHs. :

Iyets x(f) - nenpepuiBHas u HenpepbiHo Audpepermpyemas na (0,T) bynkuus.

Beeznem caenytonme o6o3Hauenna:

C(J,R") - Mnoectso Henpepuisrbix Ha J < (0,7) dymKuuit;

E(J,R") - NPOCTPAHCTBO HEPephiBHBIX H orpaiuuenHbix Ha J (yukumii x:J/ — R" ¢ Hopy

[ %@ = sup | x(@) 5
e

S(xo(,J,r) = {x(t) € C(J,R"): x(1) = xo (1) € C(J,R" ). x(0) = %0 () [y < 1} s

Gloxp(@).J.r) = {(t2) 20 € 2 || (O =X (0) [< 7}

YpaBhense (1) paccMOTpHM B CIeIyIOIHX MPEATONOKEHHIX OTHOCHTENIFHO PABOi HacTH:

1. f(t,x) wenpepeista o (£,x) 8 G(xo(1),(0.7),r): fy(t,x)nenpepoisna no x 8 G(xq(¢).(0.7),7)
Ti2

2o, g\if(r,xo Wl =

/2
3. @ynkuns (1) = f1(t,x0(1)) || yrosnersopser cootHomenmo ‘;l'u;)n . jag (dt =0,
0+
)

i S4Ex0@)
5040 o (1)

4. = Ay, tae Ay - NOCTOAHHas MaTpuLa, COGCTBEHHbIE 3HAUCHUs KOTOPOi U
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OTIHYHBIE OT Hys JeficTBuTebHbIe YacTh: Re A j(Ap) #0,j = 17’

Onpenenenne, Gynxyun Xo(t) nazeieaemen npedemwmoin c secom 1/ ao(t) npu t = 0+0 pewenuen
ypasuenus (1), ecau
- Eo(0) = f1x0(0))
lim —7”0 .3 )”:0,
15040 ag(t)
Cienrylowas TeopeMa yCTaHABNMBACT MPHTATHBAIOLIEE CBOFCTBO mpeaenbHoro ¢ secom 1/cy(f) npu

t— 040 pewenns.

Teopema 1. [Tycmy suinonnenvt npeononodicenus 1-4. Tozoa:

1. Cywecmsyiom wucna 8 >0, ry € (0,r], npu komopeix 6 S(xo(1),(0,801,7y) ypasuenue (1) umeem
xomsa Gl 00HO pewenue.

2. [ina mobozo pewenus x(t) ypasuenuwi (1), npunaonexcayezo S(xo(t),(0.841.ry), umeem mecmo
npedensioe coomuouenue

[x(®)=xo (1)) =0.

lim
1-0+0
OGosnauny uepes S, BellecTBeHHyl0 HEOCOGYI0 (11X n)-MaTpully, npuBoasuylo Matpuuy Ay K
06006menHo-KopaaHOBOI Gopme
45 0

Ay = So4eS5' = o 40
22

rae A,°, " A% cocTosT 13 0BOGLIEHHO-KOPAAHOBBIX KJIETOK, COOTBETCTBYIOWMX COGCTBEHHBIM
3HAYCHUAM MaTPHLIbI AU € OTPHLATCALHBIMH W MOJTOKHUTEIBHBIMU JIeHCTBUTETBHBIMM YacTIMH. nyCTb ”I -

KOJIMYECTBO COOCTBEHHBIX 3HAYEHMM MaTpHLUbL Aa € OTpHLATE/IbHBIMH )IeﬁCTBHTEJleHMPI YacTAMH.
PaccMOTPHM CIEAYIONIYIO CHHTYISAPHYIO KPAeBYIO 3a/iady

dx

}?—f(t.x), t€(0,9], (2a)
PSolx(8)=xo(8)]=dy, dyeR™, (2b)
x(t) € S(x((2),(0,61.1), 1y >0, (2c)

e P = (1,,| ,0) ects (1) x 1) -maTphua, 1,,l - €/IMHUYHAA MATPULIA NOPAIKA 7 .

Teopema 2. B npednonoacenusx 1-4 cywecmeyiom nonoscumenvnwie yucna 0y € (0.T), ry, py maxue,

umo ona mobozo O €(0,0y]3a0aua (2) umeem eduncmeennoe pewenue npu ecex dyeR™,

yoosnemeopsiougux nepasencmey || dy [[< pg -

I Kueypaose H.T., Illexmep B.JI. Cunzyrapuvie Kpaesvie 3a0auu 0ns 0GbIKHOGeHHbX Oughiepenyuaishbix
ypasnenuii mopozo nopadxa // Hmoau nayku u mexnuxu. Cepus Cospemennvie npoGnemvt mamemamuxu. Hoseiiwuue
oocmuoicenun. T.30. M. 1987. C.105-201.

2 Jlncymatbaes J.C. Cunzynapuvie Kpaessle 3a0auu U UX Qnnpoxcumayus ONA HeAuHelinvix ObbIKHOBEHHbIX
oupghepenyuansubix ypasnenuit // Kypuan eviuuciumenvion mamesmamuxu u mamemamuvecxoi puzuxu. 1992. 1.32.
M 1. C.13-29.

3 Koxomosa E.B. Ocpanuuennvie peuenun HeooHopooHsix OUhphepenyjuansblx CUCTEM C CUNZYIAPHOC-MAMU U UX
annpoxcumayuu // Aémopegpepam Ouccepmayi ... Kao. gruz.-mamem. Hayk. - Ansamer, 2007. - 20 ¢.
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KA3AKCTAH PECITYBJIMKACHI BLIIM JKOHE FBLIBIM MUHHCTPJIIT
ABAU ATBIHJIATBI KASAK YJITTHIK MEJATOTHKAJIBIK YHUBEPCHTETI

MHHUCTEPCTBO OBPA30BAHNS H HAVKH PECITYBJIMKH KA3AXCTAH
KA3AXCKH HAITMOHAJILHBIA NEJAT OTHYECKHI YHUBEPCUTET HMEHH ABASI
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CEKIHsA 2
OBPATHBIE 1 HEKOPPEKTHBIE 3AIAYHA ECTECTBO3HAHUA
HKAPATHUIBICTAHYIBIH KEPI ’KOHE OPHBIKCHI3 ECENITEPT
INVERSE AND ILL-POSED PROBLEMS OF NATURAL SCIENCE

AH.Amamosa, C.E.XKacemo - YucieHHOe pelleHHe 3aiadud AWPHXNC UL BOJIHOBOTO
YPaBHEHHs METOIOM HAUCKOPEHILEro CIrycKa.
A.T.Assanova, U.D.Turmaganbetova - On a nonlocal boundary value problem for a system of
hyperbolic equations second order with integral CONAItONS...........ccvuuevieseriussssinsemssssssnsinsiseniniess

B.C.Axmeros, B.H.T'op6auenxo, M.B.JKyxos - Pemenne kosdduipentasix o6paTHbIX 3a1au
MaTeMaTHIECKOH q;bmn(n METO/IOM MapaMETPUUECKOH WICHTH(OHUKALMY HA CETAX PalHaTbHbIX
E.LLBnnauﬁeKou, C.HA Ksﬁaﬂumn, B.lonnan6aes, H.ILAxkumxan - Maker
9MIEKTPOHHOTO 0GPa3oBaTeTBHOTO pecypca «OO6paTHbIC 3a1auMy.....

E.bLBupaii6exos, B.C.Kopunios, I.B.Kamanosa, H.ILAkumkan - O6ydeHus obparHbiv
3anadam Ui JubQGEepeHIMANbHBIX YPABHCHHN B YCIOBUSX (yHIAMEHTAIN3AIMM PHKIATHOTO
MaTEMATHIECKOro 00PA3ORAHMS, -
C.A.Bopaudaes, .0.Opanbexosa - 3D pusyansuslii unrepdeiic WHTEPIPETAUMH JaHHBIX
reopajapa. i
K.T.MckakoB, M.K.Typaposa - Teopajsapsl W ee mnpuMeHenue B oﬁpa"n-mx
3ajavax...
C.E. Kacemm, B.B. D]ounaﬂﬁaes, AH.Ammmoga - Anropmm PEIICHHsA 321291 NPOJIO/DKSHISA
METO/IOM COMNMpPKEHHBIX I'PAJHEHTOR

C.EKacenos, JL.H.Temupbexosa - EcentiH KHCBHIHIbI €MECTiri HOpMan Tnceaomemima

B.Puicoaiiysst, H.P.JOuauesa - Ilpouenypa pewerus kosddumentroi oﬁpa’rnou 3872491 ¢
HETOUYHBIMM JAHHBIMH...
B.B.Mosman6aes, C.E.Kacenos, A.A.BexremMncosa - AHAIH3 YHCIEHHOTO PENICHAS 32/a9H
TIPOJIO/DKEHHS IPH HANHYHMH JIOKAIM30BAHHBIX 0GBEKTOB.

CEKIHS 3
MATEMATHKA, HHOOPMATHKA JKOHE AKITAPATTBIK-
MATEMATHKAJIBIK MOJTEJBAEY
MATEMATHKA, AH®OPMATHKA H HHOOPMAIMOHHO-
MATEMATHYECKOE MOJIEJIMPOBAHHE
MATHEMATICS, INFORMATICS, AND INFORMATION AND
MATHEMATICAL MODELING

Al A6unnaaesa, C.M.Tememera - OcyileCTBOBAHHHA M30JHPOBAHHOIO OFPAHHYCHHOTO Ha
BCEH OCH PeIeHHs......
O.B.Aspamenxo, H.B.Onanu - Heuerkoe MOCTMpOBaHHE TMHAMHYCCKMX CHCTEM PasBHTHS
TOMy AL

E.H.Amnpranues, A.H.XamuroB - PesynbTatel CTATHCTHYECKOrO —HCC/IGOBAHHA MO
paspaboTKe HHTE/UIEKTYaTbHOM OCTAHOBKH TPAHCTIOPTHOH CHCTEMb
A.B.AntaeBa - MareMaTHYeCKHE MOJIETH THOPHIIHBIX CHCTEM. .
Jix.A.Axeposa - MeTozbl 10Ka3aTeNbCTBO3HAKONOCTORHCTRApe e i3anaun  Kown s
HEJIMHEIHBIX HHTerpo-AUuQ(hepeHIHANBHbIX YPABHEHHI B YACTHBIX POH3BOMCTBAX. ....vvvrrverecrrees
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CEKIIMA 3
MATEMATHKA, THOOPMATHKA KOHE AKHAPATTBIK-MATEMATH
MOJIEJIBJIEY
MATEMATHKA, THOOPMATHKA U UHOOPMAIIMOHHO-MATEMATUYEC]
MOJIEJTHPOBAHUE
MATHEMATICS, INFORMATICS, AND INFORMATION AND MATHEMATIC:
MODELING y

VIIK 519.62
AJI. Abnabaaesa, C.M. Tememena

O CYIIECTBOBAHMM M30JJMPOBAHHOI'O
OI'PAHUYEHHOI'O HA BCEM OCH PEIIEHUSA

Kazaxcman, Anmamot, Hiucmumym mamemamuxu u MamemMamu4eckozo
modenuposanua KH MOH PK

PacharpHBaeTcﬂ CHCTEMA HEJTHHEHHBIX HArPY/KEHHbIX OOBIKHOBEHHBIX M depenunatbibxX ypa

-—f(/x)+ qu(rx(e s teR, xeR", meN, )

J==m

tie fiRXR">R", fy:RxR"—>R" wenpepommm, |¥|=max|x,|, 6., <6,

<6,=0<6,<..<6,.

3ajjaua HAXOXICHUS OTPAHHYCHHOTO Ha BCeif OCH peieHus ypasuenus (1) OTHOCHTCA CHHryJ]
KPaeBbIM 3a/ja¥aM W3-33 HEOTPAHHHYEHHOCTH MHTEPBANA, HA KOTOPOM PAacCMaTPUBAETCS HArpyske
uddepeHIMaTEHOE ypaBHEHHE.

Bompock!  CylnecTBOBaHMS OrpaHMYeHHOro Ha R pemwenus ypapuenus (1)uccnemyiorcs
mapameTpusaiw [1].

Bossmem h € (0 max {9/ 9, }J, BBEJIeM 0603HaveHHe

Je=malm
0., +(r+mh, r=—(m+1),~(m+2),..,
t,=46,, r=-m-m+l,..,m,

0, +(r—-mh, r=m+lm+2,.

®
¥ pou3Be/ieM pasbuenue feficTBUTeNbHON ocn: R = LJ[I,_I k)

r—o
Hcnonssyem creayiomue o6osnadenns: C(R,R") — npocTpaHCTBO HENPEPIBHBIX H OrpaHM4CHHBE

R ¢ynkumit x:R—> R" ¢ Hopmoit “x"] =sup”x(l)”; M, — NPOCTPANCTBO OTPAHHYEHHBIX JIBY
1eR

6eCKOHEIHBIX noce/IoBaTeNbHOCTe A=y Apyees)s A, €R", c

W, =1 s 2], =

Geckoueurbix nocneposarensrocteit X[1] = (..., x, (1),X,,,(£),...) ¢ Hopmoii "x{ }ﬂ3 =sup sup “x ol
reZ teltp,ty)

X, :[t,st,) = R" HenpepsiBHa M MMeeT KOHeuHBIi npezen llm X, (t), reZ; L(m,) — npoctp:

G(R,h,m,,) —  NPOCTPAHCTBO ~ OTPAHHYEHHBIX  JIBY!

JHHEHHBIX OrpatHeHHbIX onepaTopos A :m, —> m, ¢ unayumposasnoit Hopmol; 0 =(6.,,6.,.,,..
Cyxenue Qynkunn x(f) wa r-wiii unrepsan [7,,,2,) oGosuauum uepes X,(f), .e. x,(f) —
yHKUMA pasMepHOCTH 72, OnpeieNeHHas W cosmapaomas ¢ x(/) ma [f,.t,), reZ. O6o
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image5.jpeg
snavenne pynkunn x, (1) B Touke £ =1, uepes A,, npoussenem sameny u,(1)=x,(t)—A,, L €[t,_.1,),

r€Z, M OT 3a]1a44 OTPAHHYEHHOrO Ha Beell ocH pelueHus ypashenus (1) nepeiiieM k SKBUBANEHTHOH
CHHTYJISPHOI 3a/1aue ¢ MapameTpamu [2]:

%:/(l,l,+u,)+ 3 foltsd), telt,t,), reZ, x eR", @
e

u,(t,,)=0, rez, (3)

A, +lliln_10u,(t) 20 =0, reZz, (4)

A= Gy A M UlH])= Contt, ()1, (O) € CR I, ). ®

PewenrieM 3anaun (2)-(5) sBiasercs mapa (l',u'[t]) ¢ onementamn A :(.4.,/1:,,1'"],...)Em”,
u'[l]=(,..,u:(t),ul*l(t),...)e f(R,h,m”) , THe HempephiBHO nH(GEpeHIpyemMas M OrpaHHuYCHHAs Ha
[t,.11,) Gymxums u) (f) ynosnersopser muddepennuansiomy ypapHenHio (2) npH Beex eft,,1,) (upu
t =1, , ypaeHeHuio (2) ynOBNETBOPAET NPABOCTOPOHHAS MPOM3BOAHAA (YHKLMH u; (¢) ), Bemonmsercs

yenoBre u: (t,))=0,reZ, nma l: +lli’nl)u:(1), ’1:+1 , r € Z , uMeloT MecTo paseHcTsa (4).
=3,

Ecan x'(f) — orpanmuenoe peuienve audepenimanshoro ypasuenns (1), 10 mapa (I,u'[t]) c
onementami A = (A4 0) U=ty (Osuy (00 e A =x0(6,)
u () =% (=X, (t,,) s LE[t,\1,), reZ, x.(1) - cyxenne ynxwan X (£) va wnrepsan [1,.,.1,)
reZ , suercs pemenueM samaud (2)-5). M, obpatwo, ecnm mnapa (Z,@[f]) ¢ osevertamu
T O 1 . Ult]=(.oosi, (1),8,,,(¢),...), sBnseTes pewmenuem 3anaun (2)-(5), To Gynxums X(7),
onpejesseMas PaBeHCTBAMK ?(t)=z, +,(1), t€[t,,.1,), reZ , Gyner OrpaHMUEHHbIM Ha BCeil OCH
PeLICHHEM HETMHEHHOrO Harpy)KeHHOro 0GbIkHOBEHHOTO M depeHIHanbHoro ypasHeHus (1).

Jina Beex € Z 3anava Koww (2), (3), npu (GHKCHPOBAHHOM 3HAYEHMH napamerpa A, , SKBUBATCHTHA
HHTErpajlbHOMY ypaBHeHHI0 BonkTeppa Broporo posa

u, ()= jf(r,a,w,(r»dﬂ'jifo(r,z,)dr, telt ), reZ. 6
s tyy J==m

M3 (6) onpenenum lim u, (f) w noacTaBuM WX B (4), MONY4MM ABYCTOPOHHE-GECKOHEHHYIO CHCTEMY
1= rh-0
HEITMHCHHBIX YPABHEHHH OTHOCHTENBHO BBE/ICHHBIX NaPaMETPOB

B+ [f@d v @M+ | Y @AM -4, =0, reZ. )

= by J=m
HenuHeiiHyio ByCTOpOHHE-OeCKOHEUHYIO cucTeMy ypapuenuii (7) ¢ ycnosuem (5) sanmmem B Buje
OIEPaTOPHOTO ypaBHEHNS

01y (A,u)=0, Aem,.
Veaosue A.Vpasuenue Q,,(4,0)=0 wmeem pewenue A% :(...,/1(,0),1',‘1’,,..4) em,, 3aoava Kowu
n
ﬁi[—:—’:f(l,i(rm +u,)+ zj;,(t,l(jm) cu(t,)=0, telt,.t,), umeem pewenue u® (1) mpu scex
it o

reZ u 06ycmoponne-6ecKoHeMHAR NOCACO0GamMenbIOCMy  (yHKYyuil w11 = (ot (@), 4 (1))

npunaonevicum C(R,h,m,).
To mape (A,u®[1]), e A? = (., A% 2%, . em,, u”[t]=(u® @) (0),...) , va R

ompeNieNM  OrpaHuuCHHYIO Kycouto-Henpepsisuyio dymkumo  x V() : xV()=A" +u” () |
telt,,t), reZ.
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Bozsmem uncna p, >0, p, >0, p, >0 wuonpenenum MHOKecTBA:
S, p,) = {A =Gy ) €my A= 20 = supl, ~ 20 < ,,1}
rez

Sl p,) = ) € ER.hyym,) - pl1 -1, < p, .
G(p) = k0 e R - xO0) < p,}.

SE),p,) = {x(r) € C(R,R") :sup|(r) - W] <p, }

Venosue B.Dyuxyuu [, f, 6 G(p,) nenpepvisuvi, umeiom pasnomepro nenpepuignvie uacm
npouseodnsie f, , fo. u ewmomsmomcs nepasencmea "f;'(t,x)“SL(t), ||f0'x(1,x)ﬂ5Lu(t) .
L(t),Ly(t) e C(R,R) .

[lpeanonoknm, uto BhMOMHeHo ycnoewe A. Torma sass mapy (AV,u[1) ,
nocnenosarensiocts map (AY,u™[£]), k = 0,1,2,..., no creayiomemy anropurmy:

1-ar. a) U3 cuctemer O, (A,u”) = 0 wnaiinem AV = (.., A", A% .)em,;

6) Peums samawy Koum (2), (3) wa t€ft,,t,) npu A, =}L(,'fI , r€Z , ONpeNeTHM KOMIOHE!
nBYCTOpOHHe-GeckoHeuHoil rocnenoarenshoct dymnxumii u [1] = (..,u" O u® (1))

2-mar. a) Us cucremst O, (4,u") =0 naiinem A% = (..., A2, A‘Z'

re1sees) € M,
6) Pemus sanawy Komm (2), (3) ma r€[t,_,t,) npn A, =A%, reZ , onperenum KommoH
JIBYCTOpOHHe-GeckonewHoM nocnenosatenbrocTy dyskumi u P [1] = (...,u ﬁ“(l),uﬁff ()

Tlponomkas Takum obpasom, na k -mare waiinem napy (A% ,u®[1]), k = 0,1,2,....

Z[ommmc YCJIOBHSI CXOJAAMOCTH a/IrOpHTMa, KOTOpBIC TaK JK€ SABJIAIOTCA [A0CTa
YCHOBWAMH CYLIECTBOBAHHA OFPAHMYEHHOTO Ha BCEH OCH DEUICHHS HEIHHEHHOro Harp
0BbIKHOBEHHOTO AMddepeniHanbHoro ypasienns (1) ycranasnnsaer

Teopema.llycmo npu Hexomopoix he(() max {9, }] p;>0, p,>0, p, >0 evnom

J=-m#lm
00, (A1) .
yenosus A, B u O0sycmoponne-Gecxoneunas mampuya Sxkobu ——-———=:m, —>m, ozpanuie

YR n
obpamuma ons scex (A,ult]) € S(AY, p,yx x Su[1], P,) U umeiom mecmo nepasencmsa:

v |gu@uyar)|, —<rno),

24,(h,0) = y,(h, O)Wp{exp[ J'L(t)dt -1— jL(r)dz+

+(2m+1)ex;{ jL(:)er sup jL (t)dr}d

teltady) %)

7(h,0)
1-4,(h,0)

0 e s o a1

+(@2m+1) exp[ ]‘L(:)d/] :{La (t)dt} <p.

3 "Ql-'-(;“(w’"(mllz <py
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