KbIPT'bI3 PECITYBJIMKACBIHBIH YJIVTTYK WINM/EP AKAIAEMUACHI
MATEMATHUKA UHCTUTYTY

XK.BAJTACAT'BbIH ATBIHJAT'BI KbIPT'BI3 VIIVTTYK YHUBEPCUTETU

J01.17.560 luccepTanusiiiblk KEHEN
Kou xxa3maHbIH yKyTryH1a
YAK 517.9

AnueBa Alinyp PaGaToBHa

KOIIWHWH INAPTTAPHI MEHEH )KEKEYE TYYHIYJIVY
CHUHTVJISIPIBIK KO3TOJTOH UHTETPAJIJIBIK
TN ®PEPEHIUAIIBIK TERJIEMEJEPH

Amucturu 01.01.02 —Tuddepermnuanabik TeHAeMeNep, JMHAMUKAIBIK CHCTEMasap
JKaHa ONTUMAJJIBIK OallKkapyy

Pu3nKa-MaTeEMaTUKAIBIK WIMMAEPANH KaHIUIaThl OKYMYIITYYJIYK JapaKacblH
W3JICHUII aJIbIHYy4y JIACCEPTALUSHbBIH

ABTOPE®EPATEI

bumikex — 2017



Juccepranmsuibik )xymym KP YinyTryk mimmmaep akaaeMHusICbIHbIH MAaTEMATHKA
WHCTUTYTYH/a aTKapblUIraH

MMMy KeTeKYncu: Omypos T. Jl. - busuka-mareMaTuKaIbiK
WINMIEPIMH JOKTOpPY, podeccop
PacMmuii onnmoHeHTrTep: AcaHoB A. - pu3nKa-MaTeMaTUKAIIBIK

WINMJIEPIUH JOKTOPY, Ipodeccop,
Benexon K.JK. - pusnka-maTemaTuKaIbIK
WINMICPINH KaHIUAThI

Kerexkroouy Mekeme: Om MamMIIEKETTUK YHUBEPCUTETH
Haperu: 723500,
Om maapsl, Jlenun keuecy, 331.

Hucceprauusiapl  koproo 2018-kbuiablH 23-gHBapblHAA CcaaT 16%re Ksiprei3
PecniyOnukacelHbIH ~ YJIYTTYK — WIUMJIEP — aKaJeMUsICBIHBIH  Maremaruka
MHCTUTYTYHYH >kaHa JK. banacarein ateiHgarsl Kelprel3 ynyTTyK YHUBEPCUTETHH-
neru (pu3mKa-MareMaThka WIMMICPUHUH JTOKTOPY (KaHAMAATHI) OKYMYIITYYIYK
Jlapa)xachlH U3JICHUN aJIbIHYy4y JAucceprauusuiapbl koproo 6otonua [ 01.17.560
JuccepTavsuiblKk KEHEIIMHUH OTYPYMYyHa ©TKOPYJIOT.

Haperu: Keipreizcran, 720054, bumkek maapei, AGIIMOMYHOB Kedecy -328,
KYVYuyn Ne 6-naboparopusiibik umaparsl, 21 1-ayautopusi.

Huccepraumsi  meHeH  Kbipreiz  PecnyOnukachlHBIH — YIYTTYK — WIMMIEP
aKaJIeMUSCHIHBIH OOPOOPAYK UITMMUN KUTEIKaHAChIHAH skana MU
http://math.aknet.kg/zashity.html caiiTeinan Taansiryyra 60710T.

Haperu: Keipreizcran, 720071, bumikek maapst, Uyl npocnekrucu, 265-a.

ABtopedepar TapkaTtbiran ¢ 7 2017-x.

JluccepTausiblKk KCHSIITHH
OKYMYIITYY KaTYbIChI
¢.-M. u. 1., npodeccop baiizakoB A.b.



HUHITHUH KAJIIBI MYHO3106MOCY

JluccepTauMsHbIH TEMACBIHBIH AKTYAJAYYJIYyry. MaTteMaTukaiblK MOJIEIAEPAN
TY3YYA® ap TYpPAYY TOJKYHIAHYy NIPOLECCTEPU YUYYH JKaHa ap Tapantyy
W3WII6646 NPUKIAAYy MaremMaTUKaJa »H MaaHWIYy Macene Kapanar. byn
WIMMBIA aliMakTarbl MaaHwiyy U3WIAeeHYH OarbiTTapsl 0omyn A.A. AHIPOHOB-
nyH, H.H. boronmto6osayH, B. Bazopayn, H.M. KpsutoBnyn, JI.C. [loHTpsTuHIUH,
A.H. TuxoHOBIYH kaHa OalIkagapAblH UIITEJIUI YbIKKAH SMIEKTEPH aTalar.

Hwke MBI HCmonb3yeM THIbOSPTOBBI MpOCTpaHCTBA L*(R)— KBaIpaTHYHO

UHTErpupyeMbix GQyHKIMA B obmacth R m L3(D)- Ttakke B obmactu D ¢

HeoTpUlaTeIbHOU (yHKIHEH - Becom h(7).

Kuun oH mapameTpu (anapisl €, €1, & AeN OeNruiaenons) yiayy TyYyHIyCcyHa
KeOeuTyreH, cuHryspabik ko3roiroH (CK) muddepennmanaplk TeHIeMenepau
(UAT) >xana wunTerpo-mudPepenumnangpik TeHaemenepan (MAT) xana mbiHIai
TeHaeMmenep yuyH pAan kenareH Macenenepau (CKM) ymyHyH MakcaThIHAQ
KapalObI3. & &), & HOII® TEHIETCHNIE AlbIHIaH Macelenep KyOyiaraH macenernep
(KM) nen aranat. CUHTYJSpAYY KO3TOJTOH MaceleaepAruH TCOPUSICBIH TYPry3yy-
Jla MAaHUJYy OOJITOH MENKUHJMKTErd U3WIJIEHIE€H Macese YUYH 3H YOH ONTUMAa-
yy TaHA00 (PU3MKAJIBIK MPOLECCTETH CYPOTTONYLY 3H KeHekeil. KuitmHunpask
R—neru kBagpaTThlK MHTETpaIaHyydy QyHKUUsIapabiH ['uib0epT MEHKUHAUTHH
(L*(R)) xana ormonzoii sne D aiimarsiamarst h(z)> 0 canMak-GyHKIMACH MEHEH
meitknaguras (L% (D)) KoxmoHo6ys.

Cunrymspayy ko3ronroH teopusina A.H. THUXOHOBOYH 3MIreK NUKUPUH
enyktypyyae K. AneimkynosnyH, B.M. babuutun, B.C. BynasipeBaun, B.IL
byry3oBnyH, A.b. BacunbeBanbin, M. Ban [laiiktein, A. A. Jlopoaauimaaus, AT
EnmuceeBnun, A.M. Uneunaun, M.U. Umananuesnun, K. Kakumosays, K. A. Ka-
ceiMmoByH, C. Kapumosayn, C.A. JlomoBayH, E.®. Mumenkonyn, H.X. Po3os-
nyH, JI.C. Hontparunaun, A.C. OmypanuesauH, T.Jl. OmypoBayH >xaHa Oarmika
W3WIIeeuyIepayH Oenarunyy smrekrepu. & — 0 ymTysca, acCMMOTOTHUKAIBIK
@XBIPOOHY TY3YY ap TYPAYY bIKMajap MIUTEIUN YblkKaH. KnunHe sMec aliMakTarsl
aHBIKTAJITaH YEKUTTE YETKU KatMmapiyy ¢yHkuusuiap kapanasl. M.W. Nmananu-
esauH, I1.C. [lankoBnyH, I.M. KeneOaeBanbiH 3mrektepuniae kagumku CKIT
YUYYH KaJlbUIaHTaH (OIIOHAON 3¢, KhIMMBUII00YY) YETKH KaTMapiyy (QyHKIIHs-
Jap TaObUIIbI.

Konrymya yetkn karmapityy aiimarsiHaa cbi3bIkTyy aMec CKM xaHa TONnToiron
Oynaktapia Y3y/dylly MEHEH Macemeliepu W3WINee10 MaaHWIyy >KapaTbUIraH
KbIMBIHUBLIBIKTAPIBl TYYAypaT. ATalbIH YeTKU KaTMapilyy obnacteiHaa bemxamuH-
bona-Maxonu (bbM) tTnbunaern CKM nars OKmion KbIAbIHYBUTBIKTAP TYYJIaT.

OmonaykTad, auccepTauusuiblk uire KM YbIrapbUIbIIIbI, YETKH KaTMapiyy
TYpPYHIOTY (PYHKIMS >KaHa KAABIKTYY (DYHKISCHI MEHEH CBI3BIKTYY WHTETPAIBIK
OIEpaTop KaMThUITaH aCHMIITOTUKAIBIK MYHO376Iy aXbIpOO YETKH KaTMapiyy
byHKIWMS yeyn cyHymranapl. WImenmn YbIKKaH yCyIl CAIMaKTyy MEHKUHIUKTE L. (D)
CK xana KM 49bIrapbUIBIIIBIHBIH KaKbIHABITE 3G GeKTUBAyYy OaanaraHra >xapiaam



Oeper, kauaH L°(R)KHpyy MaajbIMaThl KOHYHIO anpHOPAYK OWIIMpYY OepuireHe.

Nirmus akTyantyyinyry yuryHza.
OKu )xaHa aHJ1aH keOypeek knunHe napamerpu MmeHeH CKM kenreren WinManH

aiillaHaChIH/IA KEe3EIIPUH OeNnrmieitons. Mucasbl, THAPOIMHAMHUKAHBIH MacelIepHH/IC
9KU MAapaMeTPpy MEHEH TEHJIEME M3WIICHTeH, Ka4aH p 'A =& KHHEMATHKAIBIK KO3(h(u-

IUEHT «3JIECTETIMITCH» TYypOYJEHTHK arbIMJIbIH WIIDIMIKUYTUTH, KWHEMATUKAIbIK WJI-
IDIIKHYTHK KOIDDHUITHEHTH : 1= p v JaMHHAPIBIK arbiM (A - TypOyJICHTHK alMaliryy
ko3 duimentn). OmoHaykTaH, Oyn wumre 5Kku kuun napametpu meHeH CKT
VBWIICHIN.

Nmrun Makcatbl 60nyn yektenOereH oOnacTeiHa KOIIMHUH mIapTTaphl
MeHeH skekede TyyHaynyy WMJT yuyn L2(D)aa CK sxana KM 49bIrapbUibIiTapbl-

HBIH KaKbIHJIOOCYH Ta0yy 3CENTEINHET.

M3uaneenyn ycyay. M3unneenyH Herusru ycyny obnactarsl KM teopus-
ChIH/Ia — SKUHYH TYpae uHTerpanasik teaemenep (UT-11) Teopuscel, banaxTein
npuHIon xkaHa [lukapapin ycymy; CKM TeopusichlHIa — aCHUMIITOTHUKAJIBIK
myHe3nery ©Oepyy CKM vyuyH, HHTErpajJblKk Kadpa e3repTyy YCyiy,
GyHKIMOHAJIBIK )KaHa MAaTeMaTHUKAJIBIK AJIEMEHTTEpU OOJIyT caHaar.

Niaumui ;kaHbLIBIK.

1) Wmrrenun YblKKaH YCYJIYH HETU3MHIC YSTKH KaTMapiyy QyHKIUS KapMajrad
’KaHa KaJJIBIKTYy (DYHKIMSICHI MEHEH CBhI3BIKTYY MHTETPaIIBIK orepaTopayH L (D)

ne CKM (BBEM) TuOMHAETH YbITapbUIBIIIBI AJTbIH/IBL.
2) L:(D)ne CKM sxana KM >KbIMBIHTBITBIH 3CEIKE alyy MEHEH MaceepuH

YKAKBIHI00CY JTATUIIJICH TN
3) Li(D)me CKM (BBM) TuOWHIErM HINTEIUN 4YbIKKaH Teopus KolrmHUH

maptTapel MeHeH CKU/IT runepOona THOWMHIETH TeHIeMelnepre MoAudUKaIus-
JIAHIbI.

4) Oxu xuun mapamerpu MeHeH CKWUT yuyH aiblHraH HaThIHXKagapbl
YKaJbUIAH/IbI.

TeopeTnkanbik )KaHa NPAKTHKAJIBIK 0aaayyuayry. Jluccepranus teope-
TUKAJIbIK MYHO3/16 >XKaHa aHbIH HAThI>KAJIAPbIH aCUPAHTAp, JOKTOPAHTTAp, YUIYII
oOnacTarsl CHEUAIUCTTEP KOJJOHYIY MYHKYH. YcyianyH Makcatel CKM
ACUMITTOTUKAJIBIK alllPOKCUMAIUSHBI TYpry3yy, aHbIKTaITaH MEHKUHANKTE KadaH
knun napamerp Henre ymryiarasgarel CK sxama KM  4gslrappuiblluTapbIHBIH
JKaKbIHIOOCYH 0aanoo »aHa H3WIJACHTeH Macesesep YCUWIUIINH JTaluiiIeere
00J10 TypraHnbirel caHanaT. OHIOHAYKTAH JUCCEpTAlUsSarbl HaThbIMbKanap
KOIOJITAaH CypOOJIOpro raHa sxoorn oOepOecteH chi3bIKTYy 3mec CKM Teopusichin
TOJIYKTaWT KaHa TUAPOAMHAMHUKANA, MaTEeMaTHUKAIBIK (U3MKaAa aWKBIH
MaceJIepJIUH YbITapbUIbIIIbLI YUYH KOJJOHYJYITY MYHKYH.

Koprooro korwJiran Herusru :x000.J10p:

— CKM wu3ungee y4yH ONTUMAIAYy MEUKUHIUKTE TaHA0O;
— TaHganrad MerkuHaukTe L2 (D) CKMau dslrapyyHyH aarOpuTMAH HIITE YbITYY;

— L2(D) ne CKMu dbirapyydyryryH JaJdiies;
—L2(D) ie CK 1 KM 4bIrapbLIbIITapbIHbIH KAKbIHIAIIBIH OCKUTYY;
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—L2(D) ne oxu kuun napamerpu MmeHeH CKMue CKMau 9pirapyyHyH CyHYIITaITaH
YCYJIYH aJlbLIoO0;
—L?(R) ie anpuopayK OWITUPYYCY MEHEH THIEpOOIIAIBIK TUIITETH SKUHYH TAp TUITETH

CKUAT yuyn (CKM) yuayn (BBM) TuOuHaern anplHTaH HaThIVbKaIapapl MOTUu(H-
KalMsII100.

NmTun anpodaumsicel. MTHH HaThIXKaChl
- KP YU A#bIH Teopusiiblk jKaHa KOJJOHMO MaTeMmaThka MHCTUTYTyHYH (2015,
akageMuk Mmananue M.U. )KeTEKYMINTH aCTHIH/IA),

- K. banacarein atsingarsl KYY nuddepennnanapik TeHaeMenep kaHa MareMa-
TUKaJBIK aHanu3 Kadeapaceinbin (2017, npod. baiizakoB A.B. jkeTeKunInuru ac-
THIH/IA),

- KYY Hagwe-Croxke UMBbHYH (2017, npod. OmypoB T.J1. KETEKUINIUTH aCTHIH/A)
CEMUHapJIapbIH/IA

xana blceikkennery matematukaibik popymaa, bocrepu aiibutet (2015 urony)
CYMJIOII YbITAPbLIBI.

Hyonukanusinap. {uccepTrauusuiblk UINTHH TeMachl OoroH4Ya 11 mnmmuid
Makaja, ajgapAblH HuuHeH 3 Makana 4deT enkeme [8,10,11] »xapeisuianasl kana 4
makana [1-4] e3yne tuemenyy. Horyy usirapeuiran uimte [5-11] koronran macene
YKaHa HETW3TH OU MUKUP YETKHU KaTMapilyy GYHKIUSIHBI MOAUPUKALUSIOO UITUMUAN
KETEKUM apKbUTyy CYHYINTAJJbl, HATHIIKAHBI TAJIKYJI00 Oarika aBTOPJIOLITOPTO
TUEIIENYY, HEru3rd JemMmanap >kaHa TeopeMajap jkaHa OaapJbIK WIMMUN
HaTBIKaIap aBTOPro TUEIIENYY.

JuccepranMsiHbIH TY3YJYHIy KaHa KejJemy. Jluccepranusiga KOJJIOHY-
Ayydy OenTuiepauH >KaHa aHBIKTaMalapJblH THU3MECHHCH, KHPHUII CO3JIOH,
naparpadtapra OeJIYHTOH, ThITHAKTap MEHEH Y4 TJIaBaJiaH, KOPYTyHAyAaH jkaHa 64
aTAJIBIIBIHAH TypraH KOJOHYJTaH ama0usaTTapiaH TypaT. TekcTTuH keneMmy 84
oer.

NmTuH KbicKa4ya Ma3MyHY
bupunun rnaBaga CKM OoroH4a »xanmnbsl 0030p Oepunau kana CKM aiimarsinia
KOUTOIMITYY Cypoosiop KepceTynny. Juccepranusuiblk uInTe OMPUHYU TIABAHBIH
THISTHATBIHJA Maceenep oup ¢hopmysara KeITUPUITCHUH YedYY Taslan KbUTbIH]IBI.

OkuH4YM TiaBaaa chI3bIKTYy sMec CKM xekeue tyyHaycyHaarel (BBM)
tuOungern KomuWHUH mapTTapsl MeEHEH UHTerpainayy auddepeHIuaniIbK
TeHJEMeTIep U3MIICH N,

2.1 nmaparpadra (bbM) tnbunnern Komumuun maptrapsl menen CKUT
KapanobI3.
eleu, + p(uu, +uu ;) +eu .1 (u, +u,) = f(t,x)+AKu, (2.1.1)

u(0,x) =H0,x) +b,(x,€), VXeR,

. 2 (2.1.2)
Kust(t,x,r)u (t,7)dr, (t,x,7)eD,=DxR; D={(t,X):0<t<T,xeR},

Oya xxepae 0< B,A=const <1, by(x,&), f,K— Oearunyy QyHKIHs, OMIOHIOM 3J1e



C3(R) 3, (x,£), C*¥(D)> f(t,x), 0<K(t X 7)eC"(D),

© 1
(sup I |K(t,x,r)|2dr)E <C,=const, (K(t,x,7) <K,,V(t,x,7)eD), (2.1.3)
D —o0

sup f |K(t,x,7)|dz <C, =const,(C, = max(C,,C,).
D —o0

Anpuopnayk ounnupyy oepuiet (2.6):
C*(R)NL*(R) 3 by (x,€), ([o,]<m., W(t,x) e D);by(x,£) 40, xorza & —0,vxeR,

(*)

Ios (%, €)

1
L*(R) :(.[ |b0(T’g)|2 dr)2 <me’”,(0<y <1 0<m,,m, = const).
R

KM MbIHAa#l Typre KeATHPHUIIET

8 +4 =—(f(t,x)+iKI), (2.1.4)
9|, = 9(0,x) = ¢(x) e C*(R), ¥x e R. (2.1.5)
Bonbsreppa tubungeru UT-Il ara skBuBaneHTTyy

9(t, X) :S(O,x—t)—j.[f (s,x—(t—s))+/1T K(s,x—(t—s),7)%(s, r)dz]ds = (BI)(t, X). (2.1.6)

2.1.1 nemma. Drepae 6enrwnyy f,K dyaknusiiapsl yuys (2.1.3) opyH ajca
aHa B oneparopy banaxTeiH npruHIMOWHWH MAPTHIH ajart:

d =2Ar,C,T <AC,[2r,T +2rT?+2Tm]< % (2.1.7)

B:S, (%) —S,(%)
||BlSl0 _‘90”0 <@-d)r; S, (8) ={9:|3—30| <r,V(t,x) e D}, (||19||C <),
xana $(0,x) e C*(R), macene (2.1.4), (2.1.5) 9eC"*(D) na uslrapsLiar.
2.1.1 nemmansbIH maptrapeiaa (2.1.1), (2.1.2) macenMHUH YbITaPBUIBIIIBIH
A31eHon3
u, =3(t, x)+II(t, x, &) + I&,,
I(t,X)|_, = H0,X) = (X), VxeR,
It x,&)|,_, =by(x,€), VxeR, (2.1.10)

1 t x-t+v

(2.1.8)

1 o 1
——(x—t+v-s) —(s-7)
3= e - jes E(v,7)drdsdy.

0 - S
I1(t, X, &) YETKUA KaTMapilyy THOUHAETH (YHKIIMS TEHICMEICH aHBIKTAIAT
I, (t, %, &) + 1, (t,X,&) =0, (2.1.14)
Oamkada alTKkaHga
I(t, X, &) =b,(x—-t, &), V(t, X) € D,
0, x=t, (2.1.15)

I1(t, x, €) W’{ m, x=t,(b, (O’E)Tmozconst)

0aanoocy MEHEH



t 1
[T 0, = (Sup [ [ (@) by (e =, ) deds)? < TRy xmye” = m,e” ——0,
e (2.1.16)

m, =\[Th, xm,; 0<y <L 0<h<h <o : [h(r)dr <h,
R

2.1.2 nemma. (*), (2.1.16) maprrapelHaarbl YETKA KaTMapiayy (QyHKIUsA
)KaraJiaH J>Kairbl3 aHBIKTAJaT jkaHa Li(D)ae amraHma ¢ -—>0 yMTyica, HOIre
JKbIHAJIAT.

2.1.3 nemma. 2.1.1, 2.1.2 nemmanap/ s maprrapbigaa &, € C(D) GyHKIUS
KaraJ1aH yKaJrbl3 aHBIKTAJIAT, OLMIOHI0N 00JICO J1a
Selle S d-dp)]Y, RS (1-dp)A(e) =A,(e) ——0,

d, <1, |Y(g,t, X)| < A[2r,Cme” + K,mZe? 1+ 27, (% + Be(r, +m.)) = A, (&).

2.1.1 Teopema. 2.1.1-2.1.3 nemmanapIblH MIAPTTaphl ATKAPBUIBIIIBIHIA

(2.1.1), (2.1.2) 6epunren CKM >xanrbl3 UblrapbuIbIIKa 33 00107, (2.1.10) TypyHIe
KOpPCOTYJIOT.

(2.1.22)

1
Jut, ) =9 X)) o, < V2[Thy x (Me”)? + (T A, (£))*h,T12 = Ny (8) —=—0. (2.1.23)
HNmre mucan kentupwireH, anga 2.1.1 TeopeMaHblH OaapibIK IIapTTapbl

aTKapbLIaT.
2.2 naparpadgra D, ={(t,x):0<t <T,x e R} aiimarsiana CKM kapaiiOsbI3.
_(x-t)?
£?u . +u(t, x)(Ku)(t, ) +u . J—a’(u, +u)+u=f(t,x)+e ¢ , (2.2.1)

XZ

u(0,x) = 9(0,x) +e ¢, VxeR,

. (2.2.2)
Ku = j K(t,x,7)u_(t,7)dz, ((t,x,7)eDxR),D={(t,x):0<t<T,xeR},

MaiHaa 0<a =const <o, C*(D) > f(t,x), C(D,)>K — Oenrumiyy »aHa 4eKTel-
reH QyHkuus, aHgaH garbl 0<K(t,x,z) *aHa Rue r OOwHYAa WMHTErpalaHyydy

I 1
(Slép J.|K(t,x,r)|2dr)2 <C, =const; (t,x,7) € D,

—00

byHKIUSA
sup I |K(t,x,7)|dr <C, =const, (C, = max(C,,C,).
D —o0

Komymua mapt Kupru3uiiau:

XZ

by (X,6) =—2=xe ¢,
&

1072 20 1 1 .1t , 1L 1
[our (.2 = (4 | T;e “ido)? < (4 (e e dp)? = 2{ze *=me .
R R

MpbIHIa KUHUHKA TYPYHIOTY anpuOpAyK OWIaupyy Oepuiier



XZ

C*(R)NL*(R)>by(x,e)=e ¢, VxeR, (b|<l vxeR),

X2

By, (X, &) s—zixeT; h(x) —e ¥ < ﬁo =1, VxeR, (Je’fzdr: \/;),
3 R

PSRN 1
”bo(x’g)”LZ(R):(J.ezgd’[)zS‘E:mﬁyv (mlz‘{E, 7/:2),

T

”bOX(X’g)”LZ(R):ME.[_e gdf)2<(4 efl) (J_Ie pdp)z =24rns ; = me”’
L &

R

oo =t wzw):(S”p“h(T)eg(T df)z=(\fsup”h(\fp+t)ewzdp)2sng‘l*,

2 0TI

m1=2<‘5:ﬂ=%; sup e, (u——) m, =§Exﬁ

#=0

(2.2.3)

(2.2.3) anpuopayk omnaupyy, (2.6) omimupyynen aibipmananat, (2.2.1) TeHIeMe
UMHTErpanayy auddepeHuuaniblk onepaTopay KapMamr.
(2.2.1) yayH kyOynraH macene

8 +8 =a?[9(t,x) - f(t,X)], (2.2.4)
J|_, =%0,x) eC*(R),vxeR (2.2.5)
Bonwsreppa Tubunaeru UT-I1 skBuBanenTTyy

9(t, X) = 30, x—t) +a*2J.[l9(s, X—(t—s))— f(s,x—(t—s))]ds = (BI)(t, X). (2.2.6)

1
d=aT<=<1 B:S (9 S (),

IBY, - 4|, < @-d)r; S.(%)={:|9- | <r,v(t,x) D},
xaHa 9(0,x) eC*(R), f eC**(D). maptrapeigaa an C*(D) (yHKIMsIap KIacChIHIA
YBIraphLiar,

2.2.1 Jlemma. (2.2.5), (2.2.7) maptrapeiaga (2.2.4), (2.2.5) macene C-*(D)

J1a YbIrapbLIBIIIKa 33.
(2.2.1), (2.2.2) Komm MaceaeCHHHUH YbITapbUIBIIIBIH TYPYHAO U3aeiHOn3

u, =39(t, x)+I1(t, x, &) + I&,,
9, x)|_, =90,%); TIt,x,&)|_, =b(xe)=e ¢, VxeR, (2.2.8)
1 tx-trv “Ex-ttv-s) " Z(s-1)
JIE =— e’ es ,7)dzdsdv.
£ SH I £(v.7)drdsdy

$,T1 pyHKIUSIAPHI Tl KEITeH TeHASMEeIepan ala0bi3:
8 +3 =a?[9(t,x) - f(t,X)],
I, (t, %, &) +IL (t,x,&) =0, (2.2.12)

[T pyHKITUACHIH aHBIKTAHOBI3
_(x-)?
[I(t, x,&) =b,(x-t,e)=e ¢ ,V(t,x)eD, (2.2.13)

2.2.3) 6epwiren omnaupyyne L (D) ae TYpYHAOry 0aanoo ajibIH/Ibl
p
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-

t (T s)? 1

2oy = ([SOUTEJ. J-h(f)|H(S,z-,g)|2 dz‘ds)% = (sup I{h(r)e B deS)E

1 0 R [OVT O

1 1
s(\fsup”h( p+t)ep2dpds)2S‘{/%7gx Th, = mye* ———0, (2.2.14)

0715 &

m:‘{/:x\hT 0<h(x)=e™ <h =1, VxeR: _[e dr =+r.

An smu ¢ YUYYH TCHAEMC aJIbIHJbI:

(x-1)? t x—t+v  «a ®

(=l e © +[ [ e ] e £, 1)drdsdv) x
2 0 —o S

t r—t+v

J' K(t, %, 7)[ izj- T (THVf)g(V,z")dT'dV—%J. J- . L(r-tev-s) y
0r

—t+v 0 -
1 L i) R E(s—r)
jee Y e(v, 7)dr'dsdv]dz + —zj j e jes E(v,7)dzdsdy x
0 -
t)?

S
X—1

(==

><J- K(t, x,7)[&(t,7)-2(r 1) 1e ¢ ld7]+ izj‘
o € 0

xE(v,7)dzdsdv — Y (t, X, &) = (PE)(t, X),

¢ ,,(X tv-9) 7 %(s-r)
[O o' (2.2.14)

S

= —<92[L9tx2 +38,]-e(G+T1(t, X, £)) % ]9 K(t,x,7)[& (t,7)+I1_(t,z,&)]dz.

2.1.3 neMMaHbIH Oaap/IbIK MIAPTTAPBI ATKAPBLIAT JKaHa
= AZ ((9) ﬁ) O,

3 (2.2.20)
d, <%, |Y(t, X, g)| <28 +&(r, +1)C,F, + (1, +)CMe* = A, (&)

2.2.8) scenke ajraHja aablHTaH HATBIMKaaapJaH KEJIMIT YbIraT;

<2[ %T\/;+ (TAz(g))zT«/;]% =N, (&),

—~

Juct,x) - 19(t,x)||L§(D)

Naa:JﬁﬁéJE+a%@»%¢ﬂttmﬁ&

2.2.1 teopema. (2.2.7),(2.2.14) maprapeinna xana (2.2.20) CKM (2.2.8)
spexecu 6oroHua (2.2.1),(2.2.2) xaJrel3 ublrapblUIbIIIKa 33 00510T, L2 (D) me (2.2.1)

CKT xana (2.2.4) KT u4pIrapbUIblITapbIHBIH JKakbIHAOOCY (2.2.21) TypyHHOe
OCKUTHUIIET.

2.3 naparpa¢ra >xu kuuu napametpu MeneH CKM kapaiiObi3
& Uz +U —&, (U +U 5)]+ & (Uy +Uy,) =U; +Uy + F (X, y)+AKU, (2.3.1)
u(0,x,y) = 9(0,%,y) +b,(X,y,&,, &), V(X,y) € R,
00,%,Y) = % (0,%, Y) — By (X, ¥, £4,2,), V(X Y) € R?,
Ku= J. K(t,x, y,rl,rz)uz(t,z'l,rz)drldrz,V(t,X, y,7,,7,) € D,
e

(2.2.21)

(2.3.2)

D=[0,T]xR?* D,=DxR?



MbIHIa O<A=const, by(x Yy, & &) €C*(R?), f(txy), K(t,xVY,z,7,) — OepuireH
byakups, MeiHma C>*'(D)> f(t,x,y)— D o0OIacTblHAA YeKTeIreH (hyHKIMS;
0<K(t,x,Y,17,7,) e C***°(D,) x)ana R* nie (,,7,) OOIOHYA HHTErpAIaHyyqy (QYHKITUS

1
(supj |K(t,x,y,rl,r2)|2drldr2)2 <C,; K(t,xV,1,7,) <K, =const,V(t,x,Y,z,7,) € D,
D %
supj |K(t,x,y,7,,7,)|dr,d7, <C,; C, =max(C,,C,),C, =const, (i =1,2).
D

MeIHa anpruopAyK OMIIHUPYY Talam KbLIbIHAT
by(X, Y, €,,6,) 40, xorma &,&, = 0,Y(X,y) € R?,
0, (X, Y, &,6,)| <my < o0, V(x,y) € R?,

[

(2.3.3)
”b (XY, 51’52)”|_2(R2 (J |b (TlvT2151’52)| dr,dz,)? <mg/,

O<y<L O<m = const, (i=0,1).

(2.3.1) yuyH KyOysran Macese KUl YbIrar:

P +8, = (t,xy) + 1KY, (2.3.4)
(%, Y|y =90, %, Y) = g (%, ), ¥(x, y) € R?, (2.3.5)
XY, =%0.xy) =a (X y), V(X ) €R* (C*(R*) 5 ¢, 1=0,1), -

OKBHUBAJICHTTYY TYPI'© aJIBbIII KCJICT

9(t,%) = o (x—t, )+ [{w (x—(t=5), y) = [[f (v, x=(t=3), y) +
] > (2.3.6)

+/1J. K@, x=(t-s),y,7, 2'2)192(V,Tl,TZ)dTIdZ'Z]dV}dS =(BAHMXY), (v =@ + oy, ).

2.3.1 nemma. Drepae (2.3.4), (2.3.5) maprtrap aTkapsblica,
d = ArC.T? g%, (2.3.8)

B:S,(%) > S, (%), (S5, (%) ={9:[9-9|<r,¥(t,x y) € D};||9]. <1, (2.3.9)
0os1c0, anga macerne C>*'(D) GpyHKIMSUIAPABIH KIIACCHIH/IA YbITAPbLIBIIIKA 33,
(2.3.1) ubITapbUIBIIIBIH W31CHON3
U, = 9% V) +TI(L X, Y, £,2,) + (SO X, Y),
UXEv 2 (xttv—r - 2.3.10
\s§=—j j o ! )Iegl £ 7', y)dr'drdy. (2:3.10)
AHpa, (2.3.1) KaHa (2.3.10) acenke anbi I1(t, X, Y,&,&,) QYHKIHUACHI
I, (t, X, Y, &,&)+I1 (t, %, Y,&,&,) =0, (2.3.12)
(X, Y, 6,6,)|_, =b (X, ¥, 6,6,), V(X y) e R?, (2.3.13)
MaceJsie/ieH aHbIKTanat. L2 (D) ae 6aaioo MEHEH:

10



i

;(D) &

t 1
=(sup| [ h(z,7)[1(s,7,, 75,81, 8,)[ drydr,ds)? < JRTmel —— 0,
[O,T]O RZ
II(t, X, ¥, &,&,) =b,(x-t,Y,&,,&,), V(t, X, y) € D, (2.3.16)

0<h(x,y) <h, =const <o, V(x,y)eR% j h(z,,7,)dz,dz, <h, = const.

RZ

&(tXY) Y‘-IYH Boawsreppa Tubungaern UT-I1 ansramb

s 7—S+v

1 —gi(rl—s-*-v—r)
E(t, X, y) = j{zjK(s X,y +5,(t=5)7,7,)[28s,7,7,) | | e® x
1 0 —o
s n-sty ——(r1—5+v—r)
fe‘fl (v 7',7,)d7r'drdv + 2b, (7, — S,rl,rz,gl,gz)—zf I e X
£

1 O —o0
s 7—S+V

= ——(r1 s+v—r) %
><J.e”l é‘(v 7', 7,)d7’ drdv+(i'|. I J.e ) f(V,T':Tz)dT'deV)Z]X

) g2y (2.3.20)
xdr,dz, + Y(S,X, Yy +&,(t—9), &, &) s = (PE)(t, X, y).
2.3.2 nemma. OrepJie
2
d, =AT*C,(m, +§Tr1)+ir0COT2 <l P:S, —>S, (2.3.21)

S, (0)={&:[&(t, x, y)| <r,v(t,x y) € D},
anga C(D)na (2.3.20) TeHeMe KalIrbI3 YbITapbUIbIIIKa 33 00JI0T, aHbIH YCTYHO
||§|| <(1-d; )‘1T ||Y(t X, y,51,52)|| <(1-d; )‘1TA (61, 6,)=A,(5,8,) Py
{|Y| < 2F (6‘1 +8281 +&,)+A2r,Cmel + K, (me/ ¥)=A (&,8,), V(,xy)eD.
2.3.1 Teopema. Drepae 2.3.1, 2.3.2 nemmanapabiH mapTrapsl skana (2.3.16)
opyHra 33 0oJco, anna, (2.3. 10)HI/I ACEINKE alyy MEHEH KEeJUIT YbIrat

Ju, (€% ¥) =9 %, V)]s o) < V2| 20sup j j h(zy, 7,)|T1(s, 74,75, &, &,)| drdz,ds +

(2.3.22)

(2.3.23)
+(-|—A2(51’52))2Th0]% < \ﬁ[ﬁoT (rnlg{)z +(TA, (&, 52))2Tho]% =Ny(&, &) —=7=7—0-

&—0,6,—0

3 maBaga 2 rnaBagarbl Komm maprrapel MeHeH TwurepOosia THOMHIETH

CKUTHu ubrapyyHyH cypoosiopy MoauduKkaiusi yCYJIyHyH  HETHU3WHJIC
namaenreH. L2 (D) ae CK skana KM dbIrapbLIbIIITapbIHBIH KAKbIHABITBI OaalaHaT.

3.1 maparpadra KommHanH mapTrapsl MCHEH YeKTeI0ereH 00J1acTa SKUHIH
TapTI/IHTerl/I CKUAT u3unpener:
u,, (t, X) + ear(u, (t, X) +u, (t, X)) + ¢’u(t,x) = f(t,x) + AKu,

Ku _H K(t x,7,5)(u(s,7))?dz, (t,x,z,s)eD,=DxD, (3.1.1)

—OC

D={(t,x):t[0,T],x R},
u(0,x) = 9(0,x) +b,(x,&), vx e R. (3.1.2)
MpbIHa anpruoOpayK OMIIUPYY Tajlal KbLIBIHAT:
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C'(R)NL*(R) 3, (x,&); b,(x,£) 40, xorma &—0,vxeR,

! *)
[y (%, )]z gy = ( j by (z,€)|" d7)2 <me”,(0 <y <L 0<m, =const).

R

Meium (3.1.1), (3.2.2) macenenep kapajiceiH, (¥) mapTrapsl MCHEH 0 < o, A = const,
f,K,by(x,£)eC'(R)— Oenrminyy MaajbIMaT, OMmOHIoW o3¢ C*(D)> f(t,x)—
gyekTenreH (yHKIus D oOmacTeiHga O<K (t,x,s,€) 'C % 2( )xaHa D ga (s,7)
OOIOHYA MHTErPAIAaHyy4yy (DYHKIIHS, aHbIH YCTYHO

t 0 1
(supj j IK(t,x,s,7)[ dzds)? <C, =const, (K(t,x,s,7) <Ky, V(t,x5,7)eD),
D 0 -

o (3.1.3)

supf I |K(t,x,s,7)|dzds < C, = const,(C, =max(C,,C,).
D 9% %

(3.1.1) yuyn kyOynran tenaeme — UT-II
9=(a®)'[f(t,X)+ 1K =B, V(t,x) e D, (3.1.4)
I(t, X) |, = 9(0, ),

3.1.1 aemma. d =2(a®) " AC,r, <1, (3.1.5)
|BY, -], <@-d)r, (S,(%)={:[9-%|<r,v(t,x)eD}; ||, <r,) (3.1.6)

mraptrapbigaa (3.1.4) renaeme C'(D) /e UbIrapbUIBIIIKA 3.
(3.1.1), (3.1.2), (*) macenepaepIuH YblrapbUIbIIIbI KauaH 3.1.1 meMMaHbIH
IIapTTaphl aTKAPBUITaH TYPYHI® H3UIICHON3
u(t,x) = 9(t, x) + I1(t, X, &) + (IE)(t, x), V(t,x) € D,
t x a
3o =[[es " L £(s,r)drds, (3.1.10)
0 oo &
9(t,x)— (3.1.4) KT ubrrapbuteiiibl, IT— 4eTKH KaTMapiyy (QYHKUUS, I — CBI3BIKTYY
MHTETPATIIBIK OTIEpaTOp, OENTUCH3 KATIBIKTYY £(t, X) (DYHKUIUSHBI KapMarad. Kuitnaku
TEHJEMEHH anabbI3. dl, +all=0, I1(t,X,&)|_, =by(X,£), VX R,
by (3.1.12),(3.1.13) macenenepacH I(t, x, &) yHKIIUAHBI aHBIKTAHOBI3:

at

(L, x,£) =& “by(x,¢),V(t,x) € D. (3.1.15)
t o S T a I _as
£=i [KExs DR [e 'L e, e)drds 26 o by (7, ) x
0 - 0 -0 &

XJ. J' e*;[s—s’ﬂfr'] izé.:(sl; T’)dT’d5’+ (J' J‘ e*;[S*S'H—r’] izg(sp’ T')dT’dS’)Z]deS +Y = Hé,:,
0 —0 & 0 —o &

Y(e,t,x) = zj T K(t,x,s,7)[29(s, r)e’mflo0 (r,€)+ (e’mflo0 (r,¢))?]dzds — [ 9, (t, X) -

—%e‘fbm(x, &)]-ea 9, (t, x) +e_%tb0X(r, )] = Aj T K (t, X, s, 7)[29(s, r)e‘a?sbo(r, )+

as

+(e ¢ by(r,&))?1drds — 28, (t, X) —sad (t,X), V(t x)eD.

(3.1.17)
12



3.1.2 aemma. (*), (3.1.13) maprapeiana (3.1.12) tegmemennn (3.1.15)
YBITapPBUIBIIITAPhI KAITBI3 XKaHa £ — 0 yMmTyIica, L2 (D) e HeJre KbliHAAT.

3.1.3 nemma. Drepae H onepaTtopy YuyH baHaxThiH NpUHIMOUHUH
1
2 a°C[r + (2 ae)2me” +ra’] =L, <1,

1

H:S, (0)—>S,(0); 2<(aCylr,+(2 a™)2m +ra”])™, (0<e <), (3.1.18)
”‘9”0 <r; GC,=max(C,C,); & =0; Sﬁ 0)={¢: |€€| <r,V(t,x) e D},

HIapTTapsl arkapeuica anaa, (3.1.17) UT C(D)na dbIrapbuiat, aHbIH YCTYHO

sup|Y(e,t,x)| < A, (€) —=5—0,V(t, x) € D,
D (3.1.19)

|£E %), =@-L) A (8) = Ay (6) —=5—0.

3.1.1 teopema. Orepae 3.1.1-3.1.3 nmemMmManapasiH mMApPTTaphl aTKaphlica,
agma (3.1.10) Ttypymme CKM kanrel3 dYbITapbUIbIIKA 33 O0OJOT JKaHa

Jut, ) — 820, <VZI2 2 ey (MY +* (A, (@) RTTE = Ny(e)—5>0. (3.1.20)
3.2 maparpa¢dra CKT msunaennu

&°U, (t,X) + gafu, (t,X) +u,(t,X) + AWKu] + au(t,x) = f (t, x), (3.2.1)

u(0,x) =9(0,x) +b,(x,&), VxeR, (3.2.2)

Oy sxepe uHTerpainyy auddepeHIuanIpik onepaTop KapMaliral TYPYHIO

t
Ku zj j K(t,X,s,7)u_(s,7)dzds, ((t, X,5,7) € D, = Dx D),
0 —o
D={(t,x):te[0,T],.xeR}; 0<K(t,x,5,7)<K,,V(t,x,5,7) € D,
t o 1 t o
(supJ'J' |K(t,x,s,r)|2 dzds)? SCl;supJ'J' [K(t,x,s,7)|dzds <C,, (C, =max(C,,C,)),
D 0 —o D 0 —o

anpUOPIyK OWJIIUPYY Tajlam KbUTbIHAT:

C'(R) 5 by(x,£)40, xorma &— 0,VxeR,(|by(X,&)|<m,,¥xeR),

[0y (%,€)]e s = (| [bo(z. )| d)? <mie”, (0 <y <), (3.2.3)

1
By, (2',,9)|2d2')2 <m,e”,(0< B <L 0<m =const,i=0,1,2).

”bOx (x, 8)||L2 R~ (J.

Mpeiaga Oenruinyy (QyHKIUS Tajian KbUIbIHAT: O<e, (0,1)> A=const; f(t,X)-
OepUITeH, YEKTENTeH JKaHa XblIMakal GyHKIMs D 00JIacThIHAA Tanan KbUJIbIHTAH
TapTUIKe YehuH, K(t, x,s,7)eC**%(D,) — Oenrunyy, 4ekreiareH QyHkuus D,
obnacteiHga. MeiHAa D Aa (s,7) 00IOHYA UHTETpAIaHyydy.

3.3 maparpadra KomuvHuH mapTTapbl MEHEH KU KUY TTapaMeTpyd MEHEH
CKM TtypyH© U3WUIICHIN.
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&&U, (1, X)+&,6u,(t, X) + &,au,(t, X) +apu(t,x) = f(t,x)+ AKu,
Ku E_t[ T K(t,x,s,7)(u(s,7))’*dzds, (3.3.1)

D={(t,x):te[0,T],xeR}; (t,x,s,7)eD,=DxD,
u(0,x) = 9(0,x) +b,(x,&,,¢,), VX € R, (3.3.2)
Oy sxepae L2 (D) MEHKHHIUTHHIC apUOPAYK OHMIIAUPYY Tajam KbUIbIHAT

by (X, &,€,) 40, xorma &,&, = 0,vxeR, (by(X,&,&,)|<m, <o, VxeR),
1
by (%, 20,8l gy = (|| 057, 80,5,)| d7)2 <mig],(0< y <1 0.<m, = const;i =0,1),
R

O<a,p,A=const, f,K,b,(x &, &,) eC'(R) - Oenruiyy  MaalbIMar, MBIHIa
C*(D) > f (t,x)— yekTenreH ¢pyHkims D oOmacteiHAa; 0<K(t, X,s,7) € C**°(D,) xaHa
D aa (s,7) 00IOHYA UHTErpaIIaHyydy QyHKIHS

Lo 1
(supj I |K(t,x,s,r)|2drds)2sCl,(K(t,x,s,r)sKo:const,V(t,x,s,r)eDl),
D 0 -

t o
sgpj .f |K(t,x,s,7)|drds <C,, (C, =max(C,,C,),C; =const, i=12).
0 -

Kepcerynren Macenenepre Hatelikanap 3.1  maparpadrarbl — ajblHTaH
HaTbIMKagapra Tyypaiyy.
KOPYTYHAY
WM3unneenepayH HatbliikaceiHna KyOyiaran »xaHa CKM  yblrapbuibiiibl
TATVIIICHIN, aHIaH CBIPTKAphl KadaH L;(D)Je KUYMHE Tapamerp Here

yMTyJTanaa, Oyn macenelepAruH YbIrapbUIbIIITAPBIHBIH apPachIHIATbl JKAKbIHIIBIK
aHbIKTaNAbl. KepceTyiren cypoonoply danuwinee y4yH kadaH Komwm macenecu
MeHeH CKUJT uyblrapbpuiblinbl KyOyJraH MaceJeHWH YbITapbUIBIIIBIH, YEKTHK
KaTMap TYPYHAOTY (YHKIUSHBI JKaHA KaIJIBIKTYy (YHKIUSIYY CBI3BIKTYY
UHTETPAJIBIK ONEepaTOpAy KapMmaraH aCUMIOTOTHUKAJIBIK MYHO3re 33 OOJITrOHAOTY
QITOPUTM UINTENUN YbIKTHL. KanaplkTyy (QyHKIMsTa Kapara Y3ryJATYKCY3
GyHKUMsIIap MEUKUHJWTUHAE YbITApbUIBIIIBIHBIH JAJWI66CY MEHEH SKUHYH
TYPAOTY UHTETPAIIBIK TEHIEME aJIbIH/IbI.

Nmtne wHatelikaceiHaa Komm maprraper menen CKUIAT ydyH naren
KOJIJIOHYJIAY. L2 (D) neru CKM KaHa KyOynran MacenenepauH

YbITAPBUIBIILITAPbIHBIH  allblpMajiapblH  0aajgooro JKYpry3yJIreH aHajiu3, HIITe
QJIBIHTaH TEOPETUKAJIBIK KbIMBIHTBIKTAP bl TOJTYK MYHO3/16 4arbUIIbIpar.
MpbIHIaH CBIpTKapbl, YETKM KaTMap TYPYHAOIY >KaHa KaJABIKTYY (QyHKUUAITYY
CBI3BIKTYY WHTETPAIABIK ONEPTOPAYH HETM3HMHJE MWINTEIUN YbIKKaH bIKMa
yekTenbereH aimakrarel Komm mapTrapelHa KM KUYMHE TapaMmeTpiayy
chBBIKTYY 3Mec CKM y4yH acUMTIOTUKAIBIK MYHO3AYH YbITAPbUIBIIIBIH TY3YYTO
xKapaam Oepau.

NmtuH KbIMBIHTBIKTapbIHAH Oyn  HaTblikamap Chi3bIkTYy smec CKM
AHAIMTHUKAJIBIK ACUMITOTHKAJIBIK TEOPHUSCHIH OPKYHIOTOT KaHA KBIMBIHTHIKTAP
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MBIHJAQH Jarbl TaTaaja TY3YJYLITOIY MACEJNEIEPANH YbIIapbUIbIIITAPEl YYYH
KOJIZIOHYJIYIIYy MYMKYH.
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AsneBa Aiinyp PabaToBHaHBIH « KOIIMHUH IAPTTAPbI MEHEH KeKede
TYYHAYJYY CHHTYJISIPABIK KO3T0JIFOH HHTerpaaabik 1uddepeHunanibIK TeH-
nemesiepu» artyy 01.01.02 - nudpdepenuuangbik TeHaeMenep, IMHAMUKAIBIK

CHCTEMAJIAP *KaHa ONTUMAJIBIK 0AIIKAPYY aMCTUTH 00I0OHYA (PU3NKA-

MaTEeMATUKAJIBIK WINMIEPIANH KaHAUAATHI OKYMYIITYYJIYK JapamachbiH
U3JIEHUI AJ1yy YUYH Ka3bLJITaH JUCCEePTANUSICHIHBIH
Pe3romecn

YPpYHTTYy €O316p: CUHTYJSPABIK KO3TOJTOH TEHJeMe, KyOyiraH macelne,
Komm wMacenecu, dekrtenOereH aiMak, 4eK Karmap (QYHKIUSACHI, CAIMAKTYy
MEUKUHIUK, )KEKEUE TYYHIY.

M3nine6HYyH 00BEKTHCH: KHPYY MaajbIMarTapbl >XOHYHI® aJJbIH aja
OWJIIPYYCY MEHEH YEeKTeNOereH aiMarbiiia Oup >kaHa SKM KU4M NapaMeTpyd MEHEH
CUHTYJISIPABIK KO3TOJITOH MaceJie.

Nmtun makcarbl: YekrenOereHn aiMarbiHga KommMHUH 1mapTTapbl MEHEH
KEKeue TYYHJIyJlyy CUHTYJSIPABIK KO3TOJTOH MHTETpO-audPepeHInanablK TEHAE-
Menepau u3ningee. CaaMak MEHEH KBaJparda MHTErpalianyydy (yHKIHsIIapAbIH
MEUKWHJIUTUH]IC CUHTYJAPJBIK KO3TOJTOH JKaHa KyOyJlraH MAaceJeHUH YbIrapbl-
JIBIIITAPBIHBIH XKAKBIHIBITHIH TAIUIIIO0.

U3unneenyn ycyay: M3ungeeHyH HErusru ycyiy KyOyJiraH macelnesnep
TEOPHUSICHIHAA — SKUHYM TAPTUIITETH UHTErPAJABIK TEHIEMENEP TEOpUschl, banax-
ThIH NpUHIUOW >kaHa [IMKapAbIH yCyily; CHHTYJSPABIK KO3TOJTOH Macemesep
TEOPUSICBIHAA — CHHTYJSIPJABIK KO3TOJITOH MAacejleCH Y4YYH AaCUMITOTHKAJBIK
MYHO376ery Oepyy, MHTETpaJJIbIK Kaiipa e3repTyy ycyiy, GyHKIHOHAIIBIK YKaHa
MaTeMaTUKaJIBIK aHAJTU3/IMH dJIEeMEHTTepU OOJTyT caHaar.

Niumui kaHbLIBbIK: MnTenun yblkkaH yCyJlAyH HETM3UHIE, Y€K KaTMap
GyHKIHST MEHEH KalAbIK (PYHKITUSICHI MEHEH CBI3BIKTYY MHTETPAIBIK ONIEPATOPIy
KoJaoHyn, benkamuH-boHa-MaxoHu THOMHIIETH CHHTYJISIPJIBIK KO3TOJITOH Mace-
JICHUH YbITapbUIBIIIBI AJIbIH/bI )KaHa aWThUITaH MEUKUHAUKTE aJl MACEJICHUH JKaHa
’KaHa KyOyJIraH MaceJeHUH YbITapbUIbIIITAPbIHBIH KaKbIHBITHl JanuiaeHau. ben-
*aMuH-boHa-MaxoHU THOWMHAETH CUHTYJSPABIK KO3TOJTOH MaceleeplIuH Teo-
pusicel KollMHUH mapTTapbl MEHEH CUHTYJISIPABIK KO3TOJITOH UHTETpO-auddepeH-
MUAJIBIK, TUMEPOONAIBIK TUNTETH OUpP XKaHa JKU KUYM TapaMeTpd MEHEH
TeHJeMeTepre Mo UKAIUSIIAH b,

Kounonyy ueiipecy: /luccepranusi TEOPUSUIBIK MYHO3T® 33 jKaHA aHbIH
KeIbIHTEIKTApEl K. bamacarein ateigarsl KYY Marematuka, uHpopmaTuka
KaHa KubepHeTrka (DaKyJIbTeTUHUH OKYTYYy MPOILIECCUH/IE KOJIJIOHYAT, aCTUPAHT-
Tap, JOKTOPAHTTAp JKaHa YUIyJ allMaKTarsl aJucTep Jarbl KOJJOHYIIY MYMKYH.
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PE3IOME

AUCCEPTAIIMOHHOM padoThl  AJmeBoil  AlWHyp PaGatoBHbl Ha Temy
«CHHIYJIAPHO-BO3MYIIICHHbIE HHTErpo-auddepeHuualbHbie ypPaBHEHHS B
YACTHBIX NPOU3BOAHBIX ¢ yca0BusMu Komm», npeacraBieHHON HA COUCKAHNE
YYECHOM  CTeneHM  KaHauaara  (PU3HKO-MATEMATHYECKHMX  HAYK 1O
cnenuajgbHocTu 01.01.02 - nuddepeHuuanbHble ypaBHEeHUs, JUHAMHYCCKHE
CHCTEMbI M ONITUMAJIbHOE YIIPaBJIeHHE

KuroueBble cj10Ba: CUHTYJISIPHO-BO3MYILICHHBIE YPABHEHUSI, BBIPOXKAECHHAS
3amava, 3amada Komm, HeorpaHnyeHHass o01acTh, MOTpaHCIOWHAs (QyHKIHS,
BECOBOE MPOCTPAHCTBO, YACTHBIE IPOU3BOIHBIE.

OO0beKT mcc/Ie0BaHUA: CHUHTYIISIPHO-BO3MYIIEHHBIE 33Ja4l B HEOTPAHU-
YeHHOM OOJaCTH C OJHMM M C JIByMS MajbIMM TapamMeTpaMHu C alpUOPHOM
uH(pOopMaIHei 0 BXOTHBIX TaHHBIX.

Heap padoTbl: uCCIECIOBAHHE HEIMHEHWHBIX CUHTYJISPHO-BO3MYIIEHHBIX
UHTErpo-au(dhepeHIuaTbHBIX YPAaBHEHUNW B YAaCTHBIX MPOU3BOJHBIX B HEOTPAHU-
yeHHOM oOmactu ¢ ycinoBuem Komm. JlokazatenbcTBO ONM30CTH  pelIeHUM
CUHTYJISIPHO-BO3MYILEHHBIX Y BBIPOXKIEHHBIX 33/1a4 B POCTPAHCTBE KBAJIPATUUYHO
UHTETPUPYEMBIX (DYHKIIUN C BECOM.

Mertoauka wucciaegoBanusi. OCHOBHBIMM  METOJAMHU  HCCJIEIOBAHUS
ABJISIIOTCS: B O0JIACTU TEOPUHU BBIPOXKICHHBIX 3aJlad — TEOPUS HHTETPaIbHBIX
ypaBHEHHI BTOpOro poja, npuHuun banaxa u meton Ilukapa; B obnactu Teopuu
CHUHTYJISIPHO-BO3MYILIEHHBIX  33Jady — TMPEACTAaBICHUE  ACUMIOTOTHYECKOTO
Xapaktepa sl pelieHusi, METOJbl HMHTETPajbHBIX MPeoOpa3OBaHUM, SJIEMEHTHI
(GYHKIIMOHATBLHOTO M MATEMATHYECKOTO aHAIN3a.

Hayuynasi HOBU3HA: Ha OCHOBE pa3pabOTAHHOTO METOJa, TJI€ COJACPIKUTCS
(GyHKIIMS THIA TOTPAHCIION U JIMHEWHBINH WHTErPaJbHBIN OMepaTop ¢ OCTaTOYHOU
dbyHKIUEH, MOJydeHO PEIIeHUEe CHHTYIISIPHO-BO3MYIIICHHOM 3a1aun Tuma benmka-
muHa-bona-MaxoHu, W JoKa3aHa OJM30CTh pEHICHUN 3TOH M BBIPOXKIECHHOM
3a/lauyd B YKa3aHHOM TpocTpaHCTBe. Pa3paboTraHHas TeOpHs CHHTYIISIPHO-BO3MY-
MIeHHBIX 3a7ad Tuna benmxamuHa-bona-Maxonu momuduipoBaHa K CHHIY-
JISIPHO-BO3MYILEHHBIM HHTErpo-audPepeHnanbHbpIM  YPaBHEHUSIM TUTIEPOOJIN-
YeCKOro tuna ¢ yciaoBueM Komm ¢ oqHUM 1 ¢ AByMS MallbIMHA apaMeTPaMHU.

CreneHb MCMOJB30BAHUS: IUCCEPTALIMS HOCUT TEOPETUUECKUN XapaKTep,
U €€ pe3yJIbTaThl UCIOJIB3YIOTCS B y4eOHOM mpoliecce (dakynbTeTa MaremMaTukH,
unpopmaruku u kubepHetukn KHY um. K. BanacareiHa, Takke MOTyT OBIThH
WCIIOJIb30BaHbl aCIMPaHTAMU, JOKTOPAHTAMU U CTICIIUATMCTAMU B 3TOU 00JIacTH.
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SUMMARY
Alieva Ainur Rabatovna

Dissertation “Singularly perturbed partial integro-differential equations with
Cauchy conditions” submitted for the scientific degree of candidate of physical-
mathematical sciences on specialty 01.01.02 - differential equations, dynamical

systems and optimal control

Key words: singularly perturbed equation, degenerate task, Cauchy problem,
unbounded domain, boundary layer function, weighted space, partial derivative

Object of research: Singularly perturbed problems in an unbounded domain
with one and two small parameters with a priori information on input data.

Aim of research: Investigation of partial integro-differential equations in an
unbounded domain with Cauchy condition. Proof of proximity of solutions of
singularly perturbed problems and degenerate ones in the space of quadratic
integrable functions with weight.

Methods of research: The main methods of research are the theory of
integral equations of the second kind, Banach principle and Picard method in the
theory of generate equations; asymptotical presentations of solutions, methods of
integral transforms, elements of functional and mathematical analysis in the theory
of singularly perturbed problems.

Scientific novelty: On the base of developed method containing a function of
boundary layer type and a linear integral operator with residual function, a solution
of a singularly perturbed problem of Benjamin-Bona-Mahony type is obtained and
proximity of solutions of this one and degenerate one in the mentioned space is
proven. The developed theory of singularly perturbed problems of Benjamin-Bona-
Mahony types is modified for singularly perturbed integro-differential equations of
hyperbolic type with Cauchy condition with one and two small parameters.

Rate of using: the dissertation is of theoretical meaning, its results are used
in educational process at the faculty of Mathematics, informatics and cybernetics
of the Kyrgyz National University named after J.Balasagyn and can be used by
graduate students, post graduate students and specialists in this area.
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