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MeTtoa pery/sipu3anuu AJisi CHHIYJISIPHO BO3MYILICHHOM
HHTErpo-1udpepeHunaNbHON CHCTEMBI ¢ KPATHBIM CIIEKTPOM

B crarpe uccrnenoBana 3amada Komm s cHHTYIIsipHO BO3MYIIEHHON HHTETPO-Tu((HepeHITMAIEHON CHCTEMBI
C KpaTHBIM CIIEKTPOM IIpeAeNbHOro oneparopa. O6o0mas unen Merona perymspusaiuu C.JIomosa, pazpabo-
TaHHOTO U ACHUMITOTHYECKOrO WHTETPHPOBAaHMS cUcTeM IU(pQepeHIMaIbHbIX YPaBHEHHH, IMIOCTPOEHO
ACHMIITOTHYIECKOE PEHICHUe MCXOJHOM 3a/ladll P CTPEMIICHUH MaJIoTo MapaMerpa K Hymo. [IpousBeneHsb
peryispusanys HHTerpo-auddepeHnnansHoN 3a/1a4u, B ClIy4ae KpaTHOTO CIIEKTpa MPEeAebHOTO OIeparopa,
¥ aCUMIITOTHYECKAasi HHBAPHAHTHOCTH MIPOCTPAHCTBA PEIICHHN PETyIIpU30BaHHON 3a/1a9l OTHOCHTEIILHO HH-
TerpanpHoro oneparopa. JlokazaHa HopMasbHas ¥ OJHO3HAUHAas Pa3peIlINMOCTh UTEPAllMOHHBIX 33/1a4.

Kniouesvie cnosa: materpo-audepeHuanbaas CHCTeMa, KPaTHBIN CIEKTp, peryspH3alis 3afauy, uTepa-
IIMOHHAs 33/1a4a, MaTPHILA )KOPJAHOBON CTPYKTYPBI, HUIBIIOTEHTHBIN OIIepaTop.

Beeoenue

OcHoOBHBIE TPOOJIEMBI TIPU ACUMITOTHYESCKOM aHANN3¢ PEUICHUI CUHTYISIPHO BO3MYIICHHBIX YpaBHE-
HUH B ClIyyae KPaTHOTO CHEKTpPa BOZHMUKAIOT M3-32 MHOTOILUTAHOBOCTH 3a/1a4i: HEOOXOIUMO BBIAECIUTH aJIro-
PHUTM OIMCAHUS CUHTYJISIPHON 3aBUCHMOCTH OT BO3MYIICHUS (OT & B HAMIMX 00O3HAYEHUSIX), OTIMCATh aJro-
PUTM ONpeneCHUs CTEIEHEH €, MO KOTOPHIM MOXHO CTPOUTH alllPOKCUMAIIUH PEILCHUH, U, HAKOHEL, Ipa-

BWJIBHO OIKCATh NPOCTPAHCTBO PEICHUH, COOTBETCTBYIOIIUX KpaTHOMY clieKTpy. Merton peryssipusanuu [1]
JUIsl pelieHHs CUHTYJIIPHO BO3MYLICHHON In(depeHIHaNbHOM CUCTEMBI C KPATHBIM CIIEKTPOM B YCJIOBHSIX,
KOTJa TIPEACIbHEIN OnepaTop SKBHUBAICHTECH KOPAAHOBOU CTPYKType, pa3padoran A.I'.Emuceesbim [2, 3].
O600mmas pesynbraTsl padot [2, 3], A.M./kypaeBy yIanoch mocTpouTh CrieqU(pUIECKyI0 PasHOBHIHOCTD
[IPOCTPAHCTBA BEKTOPOB SKCIIOHEHIIMAIBHOTO TUIIA, TJie aCUMIITOTUYECKUE PSAABI PEIICHUs 3aJaud B YCIIOBU-
SIX KPaTHOTO CIIEKTpa MPEACTaBIAIOT COO0N cxozsimuecs psiapl JlopaHa mMpu COOTBETCTBYIOIIMX OTpaHUyYe-
HUSX Ha JaHHbIE paccMaTpuBaeMoil 3axadu [4, 5]. Hexoropsle ciydan HEOrpaHWYEHHOCTH IIPEIEIbHOIO
omeparopa (IOCTOSHHBIM WK IepeMEHHbII) N3y4yeHbl B padoTax [6—8].

Tlocmanoexa 3a0aqu

B Hacrosmieii pabote paccmarpuBaercs 3azada Kol I CHHTYJSIPHO BO3MYIIEHHOW HHTErpo-
IuQpepeHInATEHON CHCTEMBI

&y/(1,8) = A1) y(t,e) +[K(s)y(s,e)ds + h(t), y(0,e)=)", t€[0,T], €]
0
rne A(t), K(f)—3aganasle Mmatpunpl nopsiaka 2;  h(t)={h(¢), h,(¢)} —u3BecTHass BEKTOP-PyHKINS;
Y ={ yl0 4 yg }— U3BECTHBIN OCTOSIHHBINA BEKTOP; & — MAIIbI mapameTp.

Bynewm npearionarare, 9T0 BEIIOTHEHBI CIEAYIOINE YCIOBHS:

1. DnemeHTHI {al.j(t)}, {kij(t)}i,jzl,2 marpur] A(t), K(t) u h(t)e C*[0,T1].

2. Marpuua A(f) KOpIAHOBOW CTPYKTYpbI Takas, 4TO KOPHH XapaKTEPHCTHYECCKOTO ypaBHEHHS
det[ A(t) —MI]=0 ynoBieTBOpsIOT TPeOOBAHUSIM:

a) A, (t)=A,(2); 6) Rer,(t)<0; A, (t)#0; Vte[0,T].

3. Marpunia A(t) umeer cnenyromee pasnoxenue: A(f)=A,FP, +17,, rae P — mpoekTop Ha COOCTBEH-
Hoe noanpoctpaHcTBO A(t); T, — HUIBIOTEHTHBIH omepaTop mopsaka 2, T.e. Ap, =1,0,, A0, =70, +¢,,

rame @, — COOCTBEHHBIH BEKTOpP; @, — HpHCOC,Z[I/IHeHHBIfI BCKTOP.
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B.T.Kanum6eTos, XK.0.Xabnbynnaes

Pecynapuzayusa 3a0auu

Benem peryn;{pmlxlpyfomne GbyHKIIIH

2I[7»(t)+up1(t)]dt e(t t, iz

10+ g (O =0, e

rae H:\/E’ a (1)YHKLII/II/I p, (1), q,(¢) ompenensrorcss HIXKE B IPOLECCE MOCTPOSHHSI ACUMIITOTHYECKOrO pe-

meHus 3amaqu (1).
BwmecTo ncxomHoi 3a;[atn/1 (1) paccmoTpum pacmnpeHHyfo 3a11aqy

+[7L (t)+upl(t)] +[7L (t)+uql(t)] - A
, E (3)
= [K(s)u(s,0,(s,10),0,(s, 1), wyds = h(t), u(0,0,0,p)=)"
0
st dynkouu v =u(t,T,,T,,l) TakoH, uro y(¢,&)=u(t,0,(z,1),0,(z,1), ) — TouHOE pemienne 3anaun (1).

Opnako 3amady (3) Helb3sl CYMTATH MOTHOCTHIO PETYISIPU3OBAHHOM, TaK KaK B HEH HE.IPOU3BENCHA PETYIIA-
pH3aIys UHTETPAILHOTO YieHa

1u<r,rl,r2,u>=iK(s)u(s,el(s,m,ez(s,u),u)ds. @)

JUist perynspusanin UHTETPAIbHOrO oneparopa (4) BBOAMM KIace M, aCUMITOTHYECKH WHBAPHAHT-
HBIIl OTHOCUTEINBHO orepaTtopa 1.
Onpeoenenue 1. I'0OBOPAT, 4TO KIAacC M, aCHMNTOTHYECKM MHBapuanTeH (mpu W — +0) oTHOCUTENBHO

onepaTopa 1;, €CIH BBIIOIHEHBI CIIETYIONINE YCIOBUS:
1) M, C D(T}) npu xaxmom dpuxcupoansoM [ # 0;

2) o6pas T,g(¢,pn) moboro snementa 1,g(¢, 1) €M, pasnaractes B psin

Tg(t,w)=Y we,tp (L=>H0, g Ewem, n=-10,1,...),
n=-1
CXOJSIIMICS acuMIToTHIeckH pu L — +0 (paBHOMepHO 110 £ €[0,1]).
B kadectBe knmacca M,, aCMMITOTHYECKH MHBADMAHTHOTO OTHOCHMTEJBHO MHTETPAJBHOTO OINEpATopa
T, =1, Bosbmem knace M, =U |T:e , bIe npocTpancTBo U ompeznenseTcs CaeayrommM 00pa3oMm.

Onpeoenenue 2. bynem ropopute, 4ro GyHknus u(t,t,,tT,) OpUHAIIEKUT Kiaccy U, eciau oHa mpen-
CTaBUMa B BUJIC

u(t,7,,7,) = Zu,,(t)cp,e +Zu (Do, (@), (%)

i,j=1

rae U, (l‘ T,,T,) — MHOTOUJIEHHI 10 L ¢ Ko umuentamu u3 knacca C”* ([0 1],C ), T.C.

w, (1,10) = z u (Ow", u™ (1)e C* ([0,1],C"), m=0.

B kauectBe M, Bo3bMeM Kkiacc U L:e' IToxcraBmsist anemenT (5) nmpoctpanctBa U B MHTErpaNbHBIN omepa-

10D (5), OymeM UMeTh
Tu(t,7,, 7, 1) = —ﬁ [ES{0 0 () + 11" ()9, () + 1, (113" ()0, (5)] —

j[x (x)+hp; (0)]dx j [y (6)+hpy ()]

-= j K(s)| ¢ () (s)e" + @y () () * ds.

B MOCJICAHEM MHTCTPAJIC ICPBOC CJIAracMOC BO3bMEM 110 YaCTAM:

J [ (o) iy ()l j [ (x)+ipy ()]
] [t,e(r,i)j [KG)o il e ds =2 [KOQUL S) ;| o ,
K o M(s)+up ()
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MeTog perynsipusaumm Ansi CUHIynspHo ...

LT X)+ x)]dx -
| Ko 0 @) IR k00,015 0) R Q(K(s)cpl (! (S)J “

A (@) + upy (1) 2,(0) + pp, (0) 0 Ay (8) +upi ()
OTCIOI[a BUIHO, YTO IIOCJIC OI€palvi HMHTCITPUPOBAHUA IIO0 YaCTAM IOJYUYUIN BHCHUHTCTPAJIbHBIC YJICHBI
Kiacca U, a MHTerpaibHbIi YieH CHOBa THMa /| (t ,0(z, u)) .

1 1 1

1, = 21_1,...,1y: aly

() +p(s) " M) Thp(s) ds 1 (5)+bp, (s) 0s
Toraa npenplayiiiee paBEeHCTBO MOXHO 3a1KcaTh B BUJIE

Beenem omeparopsr 1 | = s Y-l

j [ () +apy (1))

1,(£,0(1) = [ K (), () (s)e" ds =

jw 11 (3)+Hgy ()ldr

_ Zw:(—l)v u2y+4|:IV(K(S)(pl ()2 (5)) _ e e -(1, (K(S)(Pl(s)ule(s)))szo}’

KOTOpOE cxoauTes npu € — +0 K TaHHOMY MHTerpairy paBHoMepHo 1o ¢ €[0,1].
J1n1st BTOpPOTO ClIaraeMoro MMeeT MECTO pa3iioKeHHEe

j[x, () gy

L, (£,6(.0) = [ K ()0, (s)u) (s)e" 0 ds =

® j [ () +hgy ()]
= S e 1 (K @06 ), (L (Ko ), |

(6)

3anuiieM 3a1ady, MMOJTHOCTHIO PETYISIPU30BAaHHYIO 110 OTHOITICHHUIO K UCX0MHO#H 3agade (1)

12 LD )+ O] S+ T, 0+ 10, O O~ T =), 70,0,0=0". ()
T arz

rae [ — WHTErpajibHbIA ONepaTop, OMUCAHHBIN BBIIIC, SIBISIOLINICS paciupenieM 3agaqn (1) Ha psgax
BHza (6).
Onpenensiem perienue 3agayun (7) B BUOE psna

”(f,TpTzaH)=k§1Hkuk(1,TnTz)- (®)

[oncrasmsst (8) Ha (7) ¥ npupaBHUBASE KOAPGUIIUCHTHI MPH OJUHAKOBBIX CTCHCHSX [, MOJYYUM CIICAYIO-
IIHe UTEPAMOHHbIE 3a]1a91

Ly, =) (t) U 1 (z) — A, -Ru,=0, u_(0,0,0)=0; 9)
2
Lou0 =Lu_ + h(t), u,(0,0,0)=y"; (10)
L, =Lu,+1 ., + ag‘t—l, 1,(0,0,0)=0; (1)
auk—} .
Ly, =Lu,_,+1 _u +..+1 u ,+ 2 u, ,(0,0,0)=0; (12)
Ly, =Lu, +1,_u,+1_at, +.+ 1+ a‘gtz , 1,(0,0,0)=0, (13)

0 0
rae L, = _pl(t)g_ql(t)g

1 2
Pemenne Kaxaoii W3 MTepanMoHHBIX 3amau (W) ompemensem B mpoctpaHctBe U byHKIwmii
u(t,t,,7,), IPEACTaBUMBIX B BUJIC

u=3 u; ()¢’ +Zu )0, @),

i,j=1

rne u;(t),u,(t) e C*([0,7],C).
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B.T.Kanum6eTos, XK.0.Xabnbynnaes

OcHoBHol onepatop L, Ha MPOU3BOJIBHBIN 31eMeHT u € U JeHCTBYET CIeAyOLM 00pa3oM:
2
T
Lju=—¢, Zlulj (e’ — (M, +u,) @, — N, ¢, (14)
J=

3}1605 MbI UCITI0JIb30BaJIN I[eﬁCTBHC IMPOCKTOpa ])1 1 HWIBIIOTCHTHOI'O OIIepaTopa ]; Ha 0a3UCHEIC DIEMEHTEI

Bo.=¢, (i=12), To,=0¢,, To =0.
Paznarast BekTopsl ¢, (), ¢,(¢) 1O OHOPTOrOHANBHOM cucTeMe {Q,,®,}, {V,,V,}, HOPMHPOBAHHOH B BUJIC

(IR j) = 51-]-, TIOMyqHM
¢, =(0,, W), () + (9, w,)0, (1), ¢, (1) =(P,, W), (1) +(P,,¥,), (1) (15)

3nech ,(f) — coOCTBeHHAs U Y, (1) — HNPHUCOCANHEHHAs! (QYHKIHHU OrepaTopa A*(t).

PaspemuMocmb umepayuoHHblX 3a0ay

Tenepsb chopmMyaupyeM CIEIYIOIINE TEOPEMBI O pa3pEIIMMOCTH YPaBHEHUSL:

L.t ) = b0 2+ 2| A= £ (17m,). (16)
ot, Or,
Teopema 1. Ilycts f(¢,7,,1,) €U wu BhImonHeHs! ycnosus 1 u 2. Toraa st pa3pelIMMOCTH ypaBHEHHS
(16) B mpocTtpancTBe U HE0OXOOMMO U TOCTATOYHO, YTOOBI
<f(t1,1,), W,(t)e” >=0, j=12. (17)
Teopema 2. IlycTh nns 3anauu
Lou(t,t,,t,) =M (1) a—u + a—u - A@u=0, u(0,0,0)=0, (18)
ot, Or,

BBITIOJIHEHBI ycioBus 1, 2; ckanstpasle GyHKuuu p,(¢) u‘q,(¢) BBIOpaHbI B BUIE

PO =y=(0,0,v,(®), ¢,(O)={AP,®),V,()), (¢,,¥,)#0, Vt€[0,T],

u, kpome toro, < Lu, +u, y,e" >=0, j=1,2.

Torma cuctema ypaBHEHUN

L, =Lu, Lu,=Lu +u
paspemuma B U. Tlpu aTom 3amaya (18) mpu HONMOTHUTEIBHBIX YCIOBHSIX
<Lu, %, v,é” >=0, j=12, 1,(0,0,0)=0

MMEET TOJIEKO HYJIEBOE PEIICHHE.

[Ipumenum Teopemsl 14 2 k urepannoHHbIM 3a1a4daMm (9)-(13). YVpasuenue (11) umeer perieHne B BUC
JIMHEHHON KOMOUHAILMY 3JIEMEHTOB si/ipa oneparopa L,

(6,7, =1y (D@ (e +uy, (e (e (19)

rae gynxkiun Uy (1), up (1) € C*[0,T] moka npomssonbuel. IMoguuusis (19) HauaqbHOMY —YCIOBHIO
u_,(0,0,0) =0, maxomum [u;; (0)+u;, (0)]@,(0) =0, wim

u; (0)+u;, (0)=0. (20)
[epeiimem k perienuto cnenyromei 3aaayun (10):
Ly, =—p (O 0.e" —q,()u @,e* + h(t), u,(0,0,0)=y". (21)

Pemrenne 3amaum (21) uimem B Buae
.0 T 0 T, 0 T 0 T 0 0
u,(4,7,,7,) =u, @e” +u,¢e” + Uy @, e’ tu,@,e” +u @, +u,,.
3anucas u,(¢,T,,T,) B oOweM BUIe

L()uo E}\'I(Z)ulol(pletl +}\'1 (t)uloz(PleTz "_}\'1(1‘)1"31(pze,[71 +7‘1 (t)ugz(PzeT2 _A(t)ulol([)lerl _A(l‘)uf)z(p@T2 -
— AP, — Ay @™ — A p,e™ — Ay @, — [ K () pds — [ K()u;p,ds = —p, (D) pe™ =
0 0

—q, (Z‘)ul_zlcpleTz + h(t)

W TipUpaBHUBAsE KO3()OUIUESHTHI TIPU SKCITOHEHTAX U CBOOOIHBIC YWICHBI, TIOITYIUM
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MeTog perynsipusaumm Ansi CUHIynspHo ...

(M (D] =A@l +[M, (DI = ANt = =P, (P, (1);
(M (D] = AD]Puy, +[M ()] = AD]Py1t5, ==, ()P, (1);
A0, +150,) = [K ()t @, +u30,)ds = (),
OTKy[a Haiaem
= =py (O (1), uy, ==q,(Oup, (0, /¢ +u)p, =—A"(D)h(t) —i A (s)K (s)ds.
Taxum 06pa3zom, MBI HalLIM pemenue u,(¢,t,,T,) 3amaun (21) B ciexyromeit popme:
= (un (D, = P (D @, )e™ + (s (D), =, (D 9, )e™ — A (1)h(t) —i A" (9)K(s)ds. (@2)
Homunuss (22) navansHoMmy yenosuio #,(0,0,0) = »°, 6ynem umets

uy, (0)+13,(0) =y + A7 (0) (0); (23)
=P () (0) = ¢, (0}, (0) =y + A (0), (0). 24)

Pemaewm (24) coBmectHo ¢ (20):
=P (0)u;) (0)—q,(0)u; (0) = y; + 47 (0)1,(0);
Uy, (O) +u, (O) =0.

Onpenenutens cuctemsl (25) A = p,(0)—¢,(0) =0, nostomy 14, (0), u;, (0) onpenensiorcs oaHO3HAYHO B

(25)

BUJIE

uy, (0)=— (yz + A7 (0),(0)); T u2(0) =—u; (0). (26)
Teneps nepexoauM k 3amade (1 1)
Lo, = Lty —i_y =[=p, (0)uy, (6) + (01, w,) + i () @™ +[—q, (s (8) + 1, ()9 9,) + 1y (D] @™ +

+u (O 7 () + (9, v,)]9,e™ +un (Olg; @) +(0,w,)]pe”™ — 1y, 1,(0,0,0)=0. (27
Jlnst Toro uyTo0bl ypaBHeHue (27) uMeno pemenue B mpoctpanctse U, HEOOXOAUMO U TOCTATOYHO, YTO
(p12 + ((blaWz))u;ll =0, (%2 + ((pla\lfz ))u;zl =0. (28)
Ecmn u; #0, u;, #0,70 u3 (28) Haiifiem:
p1(t): —((bl(t)ﬂ \Vz(t))a ql(t):_ _((pl(t)ﬂ Wz(t))' (29)

Takum 00pa3zoM, MbI onpenenuiy HeussectHele GyHkuuu p,(f) u ¢,(¢) B (3). 3amauy (27) nocne oproro-
Hanm3anu (28) 3anuiem B BUJIE

Ly, = f(t,7,,1,); 1,(0,0,0)=0, (30)
rae f, =[- pl(t)ull(t)+u11 (t)((p19W1)+ull D]pe™ +[- ql(t)ulz(t)'H/l (t)((Pan)"'ulz Dlpe™ =1 u,.

3anucas u,(t,7,,T,) B 001IeM Busie
Loty =[=p, (O, (1) + 1) ()( 1, 9, + 1y (1) pye™ +
H=q, Oy () +u, (O, ) + i, O™ — 1 u, (1),

u3 ypaBHeHus (30) Haxomum
ul (t’ Tl H T2) = {ulllq)l + [_plulol + ul_ll ((Pl H \Vl) + ul_ll - I—lul_ll ](P2 }erl + {u112q)1 +
Epy - - T,
H—quuay +u, (¢, )+, — 1y Jo,}e .

[Momunnsas (31) magansHOMy yenosuto u,(0,0,0) =0, momyunm

1!, (0)+u(0) =0, p, (0!, (0) +4,(0)uly(0) =11 (0) + 11 (0) + [ (0) + 14 (0) [,(0). 1, (0)]. (32)

Hanee, npucoenunsist (32) k (23), Haitnem 3navenns u,,(0), u,,(0):

uu 0)= {ul 11 (0) +u,, '(0)— y4 (O)I:ylo +4 O)h (0)]} 5 uloz 0)= _ulol (0).

€2))

Cepusa «MaTtemaTtuka». Ne 4(80)/2015 95



B.T.Kanum6eTos, XK.0.Xabnbynnaes

[Mepexoaum k 3amave (12) mpu k =3:

0
Lyt = L, + 1, +§, 1,(0,0,0)=0, (33)
rae
ou . . g
w) L, + Ly, +87t0 = {[_ Py, + 10, + 1), (0, 9)- P (9, ,) + ]71”101]([)1 +
2,0 el e . 0 (- -1 0 5
+[p1 uy =2y — Pty = Pty (P, W) + (92, W,) +uyy (@4, ) + pil gy + 171u21:|(92}e +
+ {I:_plu112 + 1’"102 + uloz (@,9,) - 1711"102 :| ¢ + |:q12u102 - 2‘]1”1_21 - qlul_zl - ‘I1L21_11 (@, ¥) = (91, ¥,)) +
. - i oK
+u (¢, + g 1 uy, +1u3, ] (pz}eTZ ~A'"h—A"h—A"'K - I[A_l ()K(s)+ A" aES) 5.
0
g pazpemmmocTn ypaBHeHus (33) B mpoctpanctBe U HEOOXOAMMO M JOCTATOYHO, YTOOBI

o1 p . ] o1 p : 5
tiy) +2B+(<pl,w1)+(<p2,wz)}ulf =0, +2B1+(<pl,\|fl)+(<pz,\|fz)}ulf =0. (34
1 1

Perntast (34) COBMECTHO ¢ HAYANbHBIMH yCIOBUAMH (26), HalieM QyHKIMY U, WU, 4

ul—ll (t) = ul_ll (O)eC(t); u1—21 (t) — u1—21 (O)eD(,) ’

e €)== Do)+ @ i, DO =31t .0) v . 3 00 0)

BBIYUCIIIIOTCA 10 popmyram (26). Tem cambiM pemenue u ,(7,T,,T,) B COOTBETCTBHU C TEOpeMOH 2 Haiine-
HO B ripoctpaHcTBe U OmHO3HAYHBIM 00pa3zoM:
u, =ou; (0)e“e” +ou; (0)e? e
Takum o6paszoM, 11t BeruncineHus GyHKuun u_(¢,7T,,T,) MBI HCHOJIB30BAIH YETHIPE IOCIIEA0BATENb-
HBIX ypaBHeHus (9), (10), (11) u (12) (mpu k =3 ),/ HavaneHble ycioBus (19), (26) U Tpu ycJIoBUS OPTOTO-

HAJIBHOCTH JUTs TipaBbIxX yacteit cucteM (10), (11) u (12) (mpu k=3 ).
Pemenue u,(¢,7,,7,) 3amaun (10) Oyner HalfAeHO B CIIEIYyIONIEM BHIE:

uy =[uy, (D0, = p, (O, |e” £ u, O ¢, (s 9, Je™ — A (O)h(1)~ i A (s)K (s)ds.

e uﬁ(f)=e“”[uﬁ(oniM(a)eC@da} 00 (1) = & [uf’2<0)+iN(a)eD@da}, dyrcnn C(1), D),

M (1), N(t),u;,u;, BEMUCTAIOTCS € MOMOIIBIO YKA3aHHO BBIIIE MPOIETYPHL.
ITpopomkast 3TOT HpoLeCC Aajiee U HCIob3ys TeopeMsl | u 2, Haiinem Bce GyHKumu u,(¢,T,,T,) B IPO-
crpadcte U.
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MeTog perynsipusaumm Ansi CUHIynspHo ...

b.T.Kaneim6eTos, XK.O.XabuOymaes

EceJti ciekTpJ1i CMHTYJISIP Ay bITKBIMAJIBI
UHTerpo-anuddepeHuNAIABIK KYiie YIIIH peryjJasapu3anusiay daici

Makanana MEeKTiK ONepaTOPhIHBIH CIEKTPl €Celli CHHTYISp ayBITKbIFaH MHTETpO-Au(QepeHInaIIbK Kyiie
ywin Komm ecedi 3eprrenred. C.JIoMOBTHIH auddepeHInaiaplKk TeHIeylep XYHeciH acCHMITOTHUKAIIBIK
MHTETpalliay YIOiH jKacalfaH peryjsipu3alysiiay oIiCiH HeTi3re ana OTBHIPHIN, AJFAIlKbl €CeNTiH Kimii
napaMeTpi HOJI'€ YMTBUIFaH JKaFAaiibl YIIiH aCHMITOTUKAJBIK IemiM Kypsurral. Lllextik ecentiH crekTpi
eceni OonraH karjaiiia  MHTErpo-auddepeHIMalIBIK  TEHICYOIH  PeryJsipu3alusichl  JKacajFaH,
peryispu3anisUIaHFaH eCeNTiH MenliMaepi KeHiCTITiHIH HHTErpajIbIK ONepaTOpFa KaTHICTHl HHBAPHAHTTHIFBI
KepceTUreH. MTepaisiiblK ecenTepAiH HOpMab skoHe O1pMOH/I MENTIMALTIT JoIeAeHTeH.

B.T.Kalimbetov, Zh.O.Habibullaev

Regularization method for singularly perturbed
integro-differential systems with multiple spectrum

We study the Cauchy problem for singularly perturbed integro-differential systems with multiple spectrum of
the limit operator. Generalizing the idea of the regularization method developed for the asymptotic integration
of systems of differential equations, asymptotic solution of the initial problem with the small parameter tends
to zero. Carried regularization integro-differential problem in the case of multiple spectrum of limit operator
and asymptotic invariance of space of solutions of regularized problem with respect to integral operator.
Proved normal and unique solvability of iterative problems.
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