KbIPT'bI3 PECITYBJIMKACBIHBIH YJIVTTYK WINM/IEP AKAAEMUACHI
MATEMATUKA UHCTUTYTY
XK. BAJTACAT' BIHATBIHJAT'BI KbIPT'BI3 VIIVTTYK YHUBEPCUTETHU

1 01.17.560 {uccepranusijibIK KeHellu

Ko xxa3ma ykyrynaa
YAK 517.9

PYCTAMOBA JTUHAPA KOLLIEEBHA

KEKEYE TYYHAYJAYY IMOPEPEHIHHUAJIIBIK TEHAEMEJIEP YUHYH
JIOKAJIAYY DMEC YETTUK MACEJIEJIEPIA UBIT'APYY

01.01.02-mudpepennmanapik TeHAEMENEP, TUHAMUKAIBIK CHCTEMAIap jKaHa
ONTUMAJIYY Oalkapyy

¢u3nka-MaTeMaTHKa WIMMIEPUHUH KaHIUAATHl OKYMYILITYYJIYK JlapakachlH

W3JICHUIN aJ1yy YYYH Ka3bUIraH JUCCEPTALUSHBIH
ABTOPE®EPATEI

bumkex-2018



HMuccepraumsuiblk  um - WM. ApabaeB  aTeiHmarel  KbIprel3 — MamuIeKETTHK
yHuBepcuteTHHUH KonaouMo nHdopmaruka kadeapacslHa aTkapbulral

Nianmuii xerexkdn: bu3nKa-MaTeMaTuKa WIMMIESPUHUH
noktopy, npodeccop Kapakees T. T.

Pacmuii onnoHeHTTep: (U3HKA-MATEeMaTHKA WINMIECPUHUH
JIOKTOPY, mpodeccop AcaHoB A.
(¢u3nka-mMareMaTuKa WINMJIEPUHUH
KaHIUJATEI, TOIIeHT AJbIiMOaeB A. T.

Kerexkroouy Mekeme: O MaMIIEKETTUK YHUBEPCUTETU
Haperu: 723500, Om maapsi, Jlenun keuecy 331

Huccepranusiasl Koproo 2018-KbpUIAbIH 25-HIOHYHA caat 14%° ne KbIprei3
PecniyOnukaceiHbIH ~ YJIYTTYK — WIMMJAEpP  aKaJeMUACHIHBIH  MartemaTuka
MHCTUTYTYHYH kaHa JK.  banacareln  areiHmarel  KeIpre;3s  ynyTryk
YHUBEPCUTETUHUH aJibIHJarbl (PuU3MKa-MaTeMaTuKa WIMMICPUHUH JIOKTOPY
(KaHIUIAThl) MIMMUN Tapa’kachlH U3JICHUI AJyy YUYH JUCCEepTaLUsIapabl KOProo
ooronua /[. 01.17.560 [uccepranusiblk KEHEIMHUH OTYpyMyHaa eTeT. laperu:
Keipreizcran, 720054, bunikek mraapel, A6apiMomyHoB keuecy 328, KYYayH Ne6
OKYY - JabopaTopusuIbIK Kopitycy, 211- aynuropus.

Hucceptamuss meHeH Koipreiz PecnyOnukachiHBIH - YAYTTYK WIUMIED
aKaJeMUsiChIHBIH ~ bopOopayk  uWiauMuii  KHTENKaHachlHaH  xkaHa MU
www.math.aknet.kg caliTbiHaH TaaHsllyyra 00JO0T.

Haperu: Keipreiz Pecnybnukacel, 720071, bumkexk 1maaper, Yyi
MIPOCHEKTHCH 265-a.

Astopedepat 2018 -KbUIIABIH « » YKapbIK KOPI'oH.

JluccepTanusiblKk KCHEIITHH
OKYMYVIIITYY KaT4YbICHI,
¢.-m.u. 1., mpodeccop baitzakoB A.b.



N3NJIIIOOHYH XKAJIIIbI MYHO3/IOMOCY

Temanbin akrTyanayyayry. JKekede TtyyHaynyy auddepeHianibk
TEHJIEMEJIEp YUYYH JIOKAJAYyy 3MEC YETTUK MacelieJiep MaHWIyy KOJJIOHMOTO 33.
MpbiHaaii Macesnene YeTTHK I[IapTTarbl Oenrucu3 (QyHKUUSIApAbIH JKaHa aHBIH
TYYHJIyJIapbIHBIH YETTUK YEKUTTEPACTU MaaHWJIepy OalJlaHbIIIKaH jKaHa peajayy
(u3MKaIBIK MPOLIECCTEPIMH MaTeMaTUKaJIbIK MOJIETN KaTapblHJa Ke3aeweT. by
Macesenepre TOMYpPaKTarbl HBIMAYYIYKTYH OedyIITYpyJIyuly, MaTeMaTHKaJIbIK
OuoNorHUsIarsl, KPUCTAIABIK XKapbIM OTKOPTydTep Macenenepu x.0. KUpeT.

Kekeue Tyynnynyy nuddepeHuuaniplk TeHAEMENep YIYH JOKAIIYy dMeC
YETTUK Macelelep TEOpPUChIHBIH ©Hyryycy A. B. bunamze xana A. A.
CamapckuilinH 3Mrekrepuse oOamranrad. MeiHgai macenenep A. M. Haxymes,
0. A. Mutpononsckuidi  xana JI. b. YpmanueBa, H. W. Honkun, M. X.
[IIxanykos, T. . Kurypanze, A. 1. Koxanos, O. A. Penun, FO. T. Cunpuenko, A.
ComyeB, T. T. Kapakees, JI. C. Ilymbkuna, A. T. AcaHoBaHblH X. O.
OKYMYIITYyJapAblH  AMIeKTepuHAe  u3uigeHreH.  JKekede  TyyHOyIyy
mupdepeHIMaNAbBIK  TEHAEMENIep YUYYH JIOKaJaAyy »3MeC YeTTHK Maceyesnep
Oenrmwiyy maprrapaa BosbTeppaHblH HHTETPANABIK TEHIEMEIEpPUHE, allapiblH
WYUHJIE YYYHUY Typaery BoJibTeppaHblH MHTETpalIblK TEHACMEICPUHE aTbIHBII
kenuHeT. MbiHaa macenenepau nsungee A. H. Tuxonos, M. M. JlaBpeHTthes, B.
K. /BaHOBAYH SMIeKTEpUHJE HETU3JENIreH peryasipu3auus TEOPHUSICHIHBIH
BIKMaJIapblH KOJJIOHYY OarbIThIHAA OHYTYY/I6.

YuyHuy Typaery BonibTeppaHblH MHTErpaJIBIK TEHAEMEJIECPUH YbITapyy
’KaHa perynsapaamrTslpyy mwaprrapsl JI. W. I1anos, 5. Anno, H. A. Maranuxni, A.
Acanos, A. M. Haxymes, T. /1. Omypos, T. T. Kapakees, M. B. bynatoBnopayx
OMI'€TUH]IE U3WIIJICHTEH.

XKoropyna aranran sMrekTepjae XKekeue TYyYHIynyy auddepeHinnanibik
TEHJIEMEJIEp YYYH JIOKaJJyy SMeC YETTUK MaceleJep YETTUK IIapTTapars
oenrucus (PyHKIUSIAPIBIH  aNJbIHAATEl OUPUKKEH OMEPaTOPAYyH TECKEepUCH
JKalaraH yd4ypyHJIa W3WIICHTeH. AJ 3MH YETTUK IIapTTapaarbl Oenrucus
GyHKUMSIIapABIH - aJIBIHAATBl OMPUKKEH ONEpaTOpAyH TECKepHUCH KalabaraH
ydypyHJia Oy Macelenep eTe celpek M3WIACHIeH, ajlap YUYH PeryssipaluThIpyy
YKaHa CaHBIK YbITapyy bIKMAaJIaphbl UIITEIHUI YbIKKaH MEC.

M3uiapeenyH makcarbl :KaHa Macejesnepu. JKekede TyyHAyJarsl
muddepeHunanaplk TeHAEMeNlep YYYH JIOKalAyy 3MeC YETTUK Macellelepiu,
Y4YHUY Typaery BoJbTeppaHblH MHTErpaNABbIK TEHAEMEIEPUH PErysipalThIpyy
YKaHa CaHbIK YbITapyy bIKMAJIAPbIH U3UJIJIO6.

N3uaneenyn  bikmagdapbl. KojjoHynraH  HEru3ru — bIKManap  —
pEeryJpJaluThIpyy bIKMalapbl, HUHTETPAJABIK TEHAEMENEp BbIKMAchl, Puman
(GYHKIUSICH BIKMAChI, YEKTYY CyMMasap >kaHa TOpPUYO bIKMaJaphbl.

NiaumMuil MINTHH KAHBLUIBITBI.

— SKUHYM TapTUNTETH JKEeKede TyyHAylnyy auddepeHuanaplk TeHIeMenep YIYH
JOKAIyy 5MeC YeTTHK MacenenepAu, 4YeTTHK IapTTapAarkl Oenrucus
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GyHKIUSUTApABIH QJIBIHAATEl OMPUKKEH OMEpaTOpAyH TECKEPUCH jKamiabarad
YUypPYHJIa PETYISAPAAMITHIPYY BIKMACHI TY3YJITOH jKaHa HETU3/IECIITCH;

- benmxamuna-bona-MaxoHu TEHAEMECHM YYYH JIOKQIAYy OSMEC UETTUK
Macesenepan  peryjapalliThIpyyHy  JKaHa  allapJiblH  YbITapbUIBIIIBIHBIH
JKJITBI3/IBITBIH KaMChI3JJaraH KETUIITYY IApTTap aHbIKTAJITaH,

— Y4YYHUY Typaery BosibTeppaHblH MHTETPaIAbIK TEHIAECMEIECPUHUH Y3TYITYKCY3
SAIPONTYy KaHa Y3TYATYKCY3 KemuoOeeuy ¢yHKIUsAra KeOeWTYyy omepaTopyH
KapMaraH yuypy Y4YyH peryJsipaaluThIpyy bIKMAachl HETU3/ICIITEH;

- JKeKede TYyHAynyy auddepeHIranaplk TeHIeMeIep YYYH JOKalIayy SMec
YEeTTUK MAacelelepau, Y4YyH4y Typaery BonbTeppaHblH  HHTErpaiibIK
TEHJAEMEJIEPUH CaH/IbIK YbITAPYy bIKMAJapbl HETU3/ICIITEH.

TeopusiiIbIK KaHa NPAKTHUKAJBIK Oaanyyayry. [luccepTauusuiblk W
TEOPUSUIBIK MYHO3r® 33 jKaHa >KbIMBIHTBIKTAPBI >KOTOPKY TAPTHUIITETH KEKEUe
TYyyHAYAyy auddepeHmanaplk TEeHJIEeMelIep YYYH JOKalAyy »dMeC YeTTHK
Macelenepau, TECKepH MaceseNeIn, KbUTYYJIYKTYH (PU3UKaChIHIArbl, KPUCTAJIIBIK
JKAphIM  OTKOPIYUYTOpP, Y3YH TOJKYHIAPJABIH TAapaJbIIIbIHBIH. TEOPHUSCHIHIATBI
MaceJielie i U3WJIJ106]160 KOJIT0HCO OO0JIOT.

N3u16604YHYH sKeKe cajbIMbl. buprenmemmi >xapbeisuiaraH 3MIEeKTepIIe
MaceJIeJIEpAUH KOKJIYIY WIMMHKA KETEKUYUIe, ajl SMU HETHM3rd TeopemasapiblH
JATAIIO6CY KaHa WINMUN KBIUBIHTBIKTAP aBTOPTO THELIEYY.

N3u11600HYH KbBIMBIHTHITTAPBIHBIH anpofaunusicbl. JluccepranusHbIH

HETU3TH KBIMBIHTBIKTAPBl TOMOHAOTY 3J1 apayblk kaHa JKOXKnop apanbik nnumuii

MPaKTUKAIBIK KOHpepeHuusiapaa OasHIaIrat KkaHa TalKyyJaHTaH:

- «Crapt B Oomnbiryto HayKy» KeIpreI3cTaHAbIH JKalll OKYMYIITYYJIapbIHBIH
WIUMHKR-TIPAKTUKAIBIK KOH(DepeHusichl, bumkek 2013;

- X mezinarodni védecko - prakticka Konference, Praha, 2013/2014;

- KP VYHA wmyde-koppecnonnentu, mpodeccop K. AnbimkynoBayn 70
KBUIABITBIHA apHAITaH 311 apaibik KoHdepeniwms, Omr, 2013;

- V Congress of the TURKIC WORLD MATHEMATICIANS Kyrgyzstan,
“Issyk-Kul Aurora”, 2014;

— «XXI KbpUIBIMIBIH WIMMH: KaHbl MaMmuje» ail okymymryyiapabsiH JKOXK
apaJIbIK WIMMUN-TIPAKTUKAIBIK KOH(DepeHusacel, bumkek, 2014;

— 1st European-Middle Asian Conference on Computer Modelling Kyrgyzstan,
Issyk-Kul, 2015.

JuccepraumsiibiH - TeMacbl 0orH4Ya OacbliMasap. [luccepranusuibik
WIITAH HETW3TH O KBIMBIHTBITEI 16 winMud Makanmana xapeisianrad[1]-[16],
anapaeiH nunHeH Keipreiz PecnyOnukanarsl sxypHangapsiiga — 10 makana, yer
ANAMK KypHangapaa — 6 Makala jkKaHa >Kairbl3 aBTOPAYK — 4 Makayia. DKWHYH
OesyMIyH Matepuangapbl 0oroHua 10 Makana, yayH4y OOJIYMIYH MaTepuaiiapbl
OoroHYa 6 Makajla >KapblsJlaHTaH. buprenemun >kapelsularaH —MakJjaigapia
MaceJIeJICHUH KOINYyIly WIMMHM  KeTekuure, 0aanooyiop jKaHa HETru3ru
XKBIMBIHTBIKTAP aBTOPro Tuemenyy. [8,16] mMakananapia MaceneleHUH KOOIy
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WIMMHAW ~ JKETEKYWre, Y4YYHUy Typaery BonbTeppaHblH  MHTErpayabIK
TEHAEMEJIEPUHUH Y3IYJITYKCY3 KemuOeeuy (QyHKIUsAra KeOeHTyy onepaTopyH
KapMaraH y4ypy YYYH QJIbIHI'aH JKbIABIHTBIKTAP/IbI JATHIIO6 aBTOPTO THELIEIYY.

JluccepranMsiHbIH  CTPYKTYpachl  KaHa  Kesemy. /[luccepranus
MaTEeMaTUKaJIbIK  JKa3bUIBIIITAP/AbIH  KbICKAauya  MIAPTTYY OENruineesiopyHYH
TU3MECUHEH, KUPMIIYYIOH, Y4 [IJaBaJaH,  KbIMHBIHTBIKTApAAH  Typar.
Konnonynyyuy  OynakrapablH  TU3MECHHJErW  OynakrtapablH — caHbl  81.
JluccepTanusiHbIH Kaiansl keaemy 115 Gapak.

JAuccepraums TeMACHIHBIH MJIMMHH  KAWIApAbIH  WJIMM-HM3HJI160
UIITEPH MeHeH Oailyianbibl. J[uccepranusiibik u3migee M. ApabaeB aTbIHAATbI
Keipreiz ~ mamnexertuk — yHuBepcutetuHuH — “Kommonmo — mHbopmartuka”
kadenpaceinaa Oekutunren «luddepeHunanaplk TeHAeMeNnep YYYH UETTHK
Macesnenepad  OOJDKOJIAYy 4bllapyy bIKMajlapbl» TEMachlHbIH — aJKarblHJa
KYPIY3YJreH.

NIITUH KBICKAYA MABMYHY

bupunuu trnaBaga auccepTalMsIHBIH TeMachl 0OIOHYA Oalllka aBTOPJIOPAYH
HIMT€KTEPUHUH JKbIMBIHTBIKTAPBI OasHAANAT.

OKunyyu TIaBa TOPT OOIYKTOH TyparT jKaHa ajapja IUnepOOJalibIK TUIITETH
KaHa SKMHYM TAapTUOTETH JKEKede TYYHAYNyy IudpepeHIHalIbIK TEeHIEMEEp
YUYH JOKaJAyy S5MEC YETTHK Macelesiep HW3WIACHET. AHBIH KbIMBIHTBIKTAPHI
JOKAIAYY 3MEC 4YEeTTUK MapTTyy beHkamMuH-boH-MaxoHuM TeHaeMecHu YYYH,
OLIOHJOM 7JI€ YYYHUY TypAery BoipTeppaHblH MHTETpalIbIK TEHIAEMEJIECPUHE

KOJIJIOHYJIAT.
byn rnaBanbin 2.1 Genyrynae auddepeHnanibk TeHaeMe
w, (x,t) = P(x,thw(x,t)+ f (x,t,w(x,t),w,(x,t)), (1)
TOMOHKY IIapTTapja KapajaT
w(0,t)=o(t)+ (2)
A(x)W(x,0)+ C(xw(x,T)=q(x) (3)

Mpinaa 6enrunyy GpyHKIusAIap TOMOHKY MapTTapabl KaHaaTTaHIbIpaT;

a) A(x), C(x), q(x) e C[0,b], p(x)= A(X)+ C(x)—kemuboouy dynxmms, p(0)=0,
p(x)>0, Vx e (0,b], o(t)e C[0,T] (0)=0, C(0)o(T)=q(0), ¢, — Genrucus
napameTp;

6)P(x,t)eC(D), f(x,t,w,z)eC(DxR'xR!), D=[0,b]x[0,T], f(xt,w,z)-
GyHKIHICH W, ZapryMeHTTepH OoroHua JIumimumia mapTelH KaHaaTTaHAbIPaT;
6)G(x)=C, p(x)+ K(x,x)>d, >0, K(x,5)=C(x)P,(s), P,(s)= jOT P(s,7)dz, K(x,s) -
dynkmmsicet  x  aprymentrepu  6otoHua D, ={(X,5)/0<s<x<b} oOmacTteiHIa
JInmmna mapTeiH KaHaaTTanaspar, 0 <C,, d, =const.

Kapameim  xarkan  (1)-(3)  macemecm  w(X,t) =@(X) + j z(x,7)dr
0

MMOACTAHOBKACBIH KOJAOHYII TOMOHKY HHTCTPAJIAbIK TCHACMCIICD CHCTCMACbIHA
KCIITUPHUIICT.



t

P(s,t)¢(s)ds+§P(s t) iz S, T dzds+jf s,t,o(s)+[ z(s,7)d7, z(s,t))ds,

0

z2(x,t)=0o'(t)+

O Sy <

X)+

K,(x,5)P(s,t)

2(s, 7 )d zdtds —

O ey <

G(s)p(s)ds = j L(%,5)(s)ds —

O ey <
O Sy, —
o — ~

xT t

— [[Ko(x,8)f(s.t,0(s)+] z(s,7)d 7, z(s,t))dtds + g (x). (4)
00 0

By (4) TGHIIGMGJIep CHCTEMACHIH peFYJISIpI[aHITLIpyy TOMOHKYTYPIO XKYPry3y/Ier:

z,(x,t)=c szt ds+sztIz (s,z)dzds +

t

+E f(s,t,0,(s)+[2z,(s,7)d7,z,(s,t))ds,

0

X X xT

(& + (X))o, (x)+ [G(s)p,(s)ds = [ L(x,5)p,(s)ds — [ [ K,(x, s)P(s,t)i z (s,7)dzdtds —

0 0 00

_ﬂKO(X,S) 5.t ( +jz s,7)dz,z (s,t))dtds + ep(0)+ g(x), (5)

MBIH/Ia £ KUYH ITapaMeTp, (0.1) WHTEPBAJIBIH/A KaTaT.
1-Teopema. bepwireH a-¢ mapTTaphl ATKAPBUICHIH KaHa (], = max(ql, q2)<1,

(D(X)eCl[O,b]. Anpna, € >0, (5) TeHaemenep CUCTEMACBHIHBIH YbITAPBUILIIILI (4)

TEHJIEMEJIEp CHUCTEMACHIHBIH YbITAPBUIBIIIbIHA OWUp KajblliTa >KbIHHATAT >KaHA
TOMOHKY 6apa6apcm3z[bnc OpYyH anar

|2.(x, )= 2(x,t) o, + 2. ()= @(X)| o py < (1 —0) " e,  0<d, =const.
Meinga q1 - qll + q21’ qz - q12 + q22’ 4, = b(”P X’tX‘C(D) + HP X,tX‘C(D) LlfT + L2f )’

by }
Oy = d11[§(3+e L +CoK)+DTL +T[K,(x,5)|o o, +€ TIK (%, 8)| 5 Lur ]

g T 4T
0o = 0 TIA+b) L [P0 o, + €K (08 [P D+ oL+ (08 )<

X (LlfT + sz )+ e_l”Ko (X’ SX|C(D1)(L“T + L2f )' O, = bmp(x’tmc(o) + Llf )

1-nareliizka. bepunren a-e¢ maprtrapel opyH anranga (4) TeHmemenep
CHCTEMAChIHBIH UbIrapbuIbimib (2,2, )ie sKanrs3 60IoT.

Qu Q, - Tuiumryy TYpAe, paauyctapel 0<r,r, =const, OopOopaopy
0<@,,z, =const GOITOH MIApIap.

2-Teopema. Orepae l-TeopemaHbIH IIapTTaphl aTKapblica, aHAa W(X t)
W, (X,t) (yHKLUsTApBl JKaHA ajdapAblH TYyHIYyJapbl W(X t) W (X t) (X t)
W (x,t), yaya & —0,w (x,t)—>w(x,t), w, (x,t) > w,(x,t), w,(x,t)>w,(x,t) Gup
KaJblITa XKbIHHAYY OPYH aJiaT.



Bbyn rnaBanbiH 2.2 66MyTryHAe ChI3BIKTYY AU((EepeHINATIABIK TEHAEME

W, (x,t)= P(x,tw(x,t)+ M (x,tw, (x,t)+ f(x,t), (6)
(2), (3) maprrapma xapamar xana P(x,t), f(x,t),M(x,t)eC(D), o(t)eC'[0,T]
P(X,t), M(X,t) GyHKIMsUIapel OMPUHYM apryMeHTH OoroHua Jlumimuia mapTbiH

KaHATTaHJIBIPAT, OWMOHAOW  31e 2.1  OemyryHaery a), 6) JkaHa
A(0)o(0)+C(0)o(T)=q(0) maprrapsr  arkapeuiar. Memma (6), (2), (3)
MaceJieJIepy YYYH PeryispAamThipyydy HHTETPaJIbIK TEHJAEMENep CHUCTEMAChI
TY3YJITOH jKaHa PeryJspJallThIpblIraH CUCTEMaHbIH 4blrapbUibiibl (6), (2), (3)
MAaCeJICCHHUH YbIrapbUIBIIIBIHA )KBIHHATYYCY NaIWIACHIeH. By OemykTe
w (x,t)+a(x, t)w, (x,t)+m(x,t)w, (x,t)+c(x, tw(x,t) = f(x,1) (7)

muddepennpanapik TeHaeMecun Y4yH (2), (3) macenenepu Puman QyHKIusCh
BIKMACBIH KOJIZIOHYY MEHEH Y4YYHYY Typaery BoJbTeppaHblH —CBI3BIKTYY
UHTETPAJIBIK  TEHACMECHHE KEITHPYY MYMKYHUYYJYTY JKaHa MAacelICHUH
ypirapeuibiibel C(D), C[0,b] na sxanrei3 60ay1y KepceTyIreoH.

Byn rnaBanbiH 2.3 GOIYTYHI® KOropydarbl JKbIMBIHTBIKTap beHmkamuHa-
bona-Maxonu TeHaemecu

W, (X, t) +aw (x,t) +a,w (x,t) +aw(x,t)w, (x,t) = f(x,t) (8)
JIOKAJIAYY O9MCC YCTTHK
w(0,t)=0,
w, (0,t) =, (9)

A(x)w(x,0) = C(x)w(x,T)+q(x),
IIAPTTapbIHAA OCPWIreH Macelecd YYYH KOJIOHydraH. MelHIa @, = const,
i =1,2,3, - Genrucus mapametp, A(x), C(x), q(x), f(x,t)6enrunyy pynkumsnapsr
TOMOHKY LIAPTTap/Ibl KAaHAATTAHIBIPAT:

a) f(x,t)eC(D), D=[0,b]x[0,T], A(x),C(x),q(x)eC?[0,b], C(0)=0, q”(0)=0
i=0,1,G(x)=A(x)-C'(x)>d,,0<d, =const, p(x)= A(x)—C(x), p(0 ) , p(x)—
kemuboouy pyuxuus, pP(X) >0, Vxe(0,b].

byn (8), (9) wmacemecu w(X,t)= I u(s,t)ds mojacTaHOBKACBIH >KaHa
0

u,(x,t)+au(x,t)=0 tennemecunnH Puman QYHKIUSICHIH KOJIOHYY MEHEH
TOMOHKY MHTETPAIIBIK TEHIEMENEP CUCTEMACHIHA KEITUPUIIET

u(x,t)=g(x)+ iz(x, r)dz,
Z(X )E (F[co, Z])(X t) (10)
j G(s = (Blp, 2])(x)+ m(x)e(0),




meiaga (F[o, 2])(x,t) = —R (x,1,0,0)p( iRst (x,t,5,0)p(s)ds jRﬂ(X,t,O,r)//dr+
U (0] 2£002 ~afols)+ [ s Jorlflplé)+ [l kel +
+
!
(Blo, z1)x)=

Oy X O Sy <

R(xt,s,7)f(s,7)- jz(f,t)df—a3[¢(s)+j'z(s,a)da]x

0

[p(& j (£, 0)doTldds,
K(x,s)p(s)ds +q'(x j

—a [ 2(7,7)dn - ap(s)+ [ 2(s, o)) + | 27,0 )doTdld rd s +

0

i
fiot

O ey <
O C— <

]RgTSr)[f (s,7)-

T

+C(x ﬂ[f 5,7) I n,7)dn -a,[p(s )+£Z(S,G)d61i[¢(n)+EZ(H,G)dG]]drds,

X T
m(x)=xC'(x)—C'(x)[R(s,T,0,0ds —C'(x)[ [R.(x,T,0,7 Jd zds +
0 0

0

+C(x)1-R(x,T,0,0))—- jR (x,T,0,7)dz.

An smu (10) cucteMachiH peryssipJaliThipyy TOMOHKY 161 TY3YJITOH

+izg(x r)dz
z,(x, )=(F[¢g,z %, t) (11)
&+ p(x j G(s = (Blg,,z,1)(x)+[& + m(x)}p(0),

xaHa (11) cucremachiHbIH uybITapbuUlbimbl, & —>0, (10) cucTeMachiHBIH
YBIFaPbUIBIIIBIHA OUP KaJIBINTA XKEIMHATYYCY JAIWIJCHTeH JKaHa

2,068 = 2(x1)] g ) + < N,&, 0<Ng=const

Oapabapchi3bITHl OPYH aJar.

byn rnaBanbiH 2.4 OenyryHae Y3IYATYKCY3 SAPOCYHYH JUOTaHaJAarbl
MaaHUJIEpU KECUHAMHUH K33 OUp UEKUTTEpUHJE HeJre aljaHraH >KaHa
Y3TYJITYKCY3 KeMuOeeuy KOAIQOUIMEHTTUK (QYHKIUSUTYy Y4YHUYY TYpAery
BonbTeppaHblH MHTETpalbIK  TEHAEMEJIEPUH  PEeryJspAalliThipyy  BIKMAachl
Heruzaenred. OLIOHAOW 3JIe CBI3BIKTYY AMEC Y4YYHUy Typaery Boibreppanbin
MHTErPAIAbIK TEHJIEMECUHE PETrYJISIpAAIITHIPYY BIKMAChIH KOJAOHYY U3UJIICHTEH.
byn 6enykTe

Clo,b]

p(x>¢<x>+jr<<x,s>¢<s>ds=g(x) (12)

TeHaeMecHu Oenrunyy QyHKOUSUIAphl TOMOHKY IIApPTTap aTKapbUITaH y4ypy
KapaJIraH:



2)K(x,s)e C(D), D,={x,s)/0<s<x<b}, K(x,x)>0, p(x),g(x)C[0,b],
p(0)=g(0) =0, p(x)>0, ¥x e (0,b], G(x)=C, p(x)+ K(x,x)>d, >0,
0<C,, d, =const, p(x) - kemuGoouy QyHKIIHS.

| - Oupmuk omeparop, J— BonsTeppa omneparopy (Jgo)(x)zj go(s)ds,
0

0<C, =const, 6oncyH. Anpna (12) rennemecunen | +C,J onepatopyH KOJIJOHYY
MEHEH TOMOHKY TEHIEMETe 39 60J106y3

j G(s)p(s)ds = j L(x,s)p(s)ds + p(x), (13)

L(x,s)=K(s,s)- K(x,s)—Coj K(v,s)dv, u(x)=g(x)+C,[g(s)ds.

S 0

Perynﬂpz[aHJTLIpyyqy
(e + p(x jG (s)p.(s)ds = jL X,$)p, (s)ds + 1(x)+ £¢,(0), (14)

TEHJACMECH TY3YJIYI, aHbIH YbITapbUIbIIibl (13) TEHIEMECHHHH YhITapbUIbIIIbIHA
Oup KanpInTa KblifHATyycy nanuwiaeHred. Meiaaa & (0,1) nHTepBasiblHIA JKaTKaH
ki napamerp xkata |o, (0) — (0] <5(e) >0, £ >0.

3-Tteopema. bepwiren o) mapTel aTkapeuichlH  xaHa (13) TeHaemecu
p(x)eC’[0,b], O0<y<1 wuprapeuibimbiHa 35 Goncyn. Anma, &—0, (14)
TEHJACMECHHUH YbITapbuUIbIIbl (13) TeHIEMECHHUH YbITapbUIBIIIBIHA OUp KaJIbIITa
KBIMHAJIAT )KaHa TOMOHKY OapabapcChI3fbIK OPYH aiat

@,(%) = @(X)| o, < deldee” + (&)1,
d, =d,*"d,(d, +d,). d, = ["o7e"do, d, _exp(d (2+e?)L, +C,K, )b)
d, =Sup(0'7€7”), K, = meilX‘K X,S)‘, O<L, — K(X,S) GYHKIMSCBIHBIH X

20

e3repyiamecy 0oroH4Ya JIummminTuH Kod3phunmueHTH.
2-HaTblitka. BepuireH ) mapTtel opyH anradaa, (13) TeHaeMecHHUH
YpIrapbuIbIbl C” [0, b], 0 < ¥ £1 MEHKMHIUTUHE >KAJITbI3 00JOT.

4-teopema. bepunreH o) maptel aTKapbuUichiH kaHa (12) TeHmemecu
@(x) € C[0,b] uyprapemeinsina 33 Goncyn. Auma & —0, (14) TenmemecuHHH

YpIrapbUIbIibl (12) TEHAEMECHHUH YbITapbUIBIIIBIHA OWP KalbINTa >KbIHHAIAT

10 Ly T ) +w( e sle,
d, =exp(d;*(2+e* YL, +C,K, ), @,(¢”)= Sup \go o(v), x,vel0,b].

|x-v|<e?

3-HaThliiKa. 3-TCOpeMaHbIH IMapThl aTkapbiiranaa, (12) TeHIeMeCHHHH
gpirapbLIbIbel C[0,b] MeHKUHAUTHH]IE XKaIThI3 OOJIOT.

Yuynuy rnaBaga xekeue TYYHAYINyY HuddepeHIHanabK TeHIeMenep YIyH
JOKAJIYy SMeC YETTHK Macelieliepii JKaHa YYyH4Yy Typaery BosbreppaHbiH
UHTETPAJJIbIK TCHACMEJICPUH CAHBIK YbITAPYy bIKMaJIaphl H3WIIJICHICH.

by rnaBansin 3.1 6enyrynae (1) TeHIEMEHHUH KeKede yuypy YUYH
9



w,, (x,t)=P(x,t)w(x,t)+ f(x,t) (15)
w(0,t)=o(t)+ @, AXW(x,0)+C(xw(x,T)=q(x) (16)

CaHJBIK dbITapyy Macejecu Kapairad. benrwinyy ¢yHkuusuiap yuyn 2.1
OexyryHzery %) KaHa 8) IIapTTaphl aTKapbLUIaT KaHa

A(x), C(x)eC?[0,b] g(x)eC*[0,b], P(x,t)eC*(D).
bepunren [0,b] xana [0,T] xecunmunepuniae @, = {Xi =ih,i=0.n,b= nh},
®, = {tj =jr, ]=0.1,T = noz'}, N, Ny - HATypaJAblK CaHmap OWp KaJBIITATbI

TOMOHKY IIapTTa

j
‘ HOpMAachl MCHEH 7/ = z(xi,tj),

TOpuOIOp Ty3yireH. C, . apKbulyy Hzij

= Mmax|z
K 0<i<n
0<j<n,
(xi e )e @, . = @, X @, TOPUO (GYHKIHSITapBIHBIH MEWKUHAWTHH, a1 SMUC, apKbuTyy
H(piH c, max\gol\ HOpMacbl MEHCH  @; = (D(Xi) TOpUO  (PYHKUUSTIAPBIHBIH
0<i<n
MEUKUHIUTUH OCITIICHONS3.

Perynsapramrsipyydy TeHIEMENEP CUCTEMACHIHA

w)=0.00+ 2.9,

zg(x,t)zao(t)+EP(s ), (5)ds + jP st ! 2 (s, y)dyds+i f(s,t)ds

0002 el <[ S6)ae) SO ik (.- (sl (ehe-

—COT(TK(v, )dV}ﬂg(é)dé—i[K(f,é)— (x&)lp,(E)dE +C, j[Jva jtvg(é)dﬁ

[K(E M O x=£)]2. (6. y ) - [K (& £ Cy o= O] 2. )y +

+Q(s)—Q(x)}ds+ 1 exp[—i G(s) )ds]{I[K(s,s)— K(x,9)lp,(s)ds -

g+ p(x) g+ p(s

—C{@K(v,s)dvj%(s)ds—iK(s,s)(1+C0(x—s))i zg(s,y)dyds+g¢(0)+Q(x)}, an

X=X,1=0.n, yuypynma, (17)ru wuHTerpammap Y4IyH OH THK OypYTYK
KBaJpaTypayibik (OPMYJIAChIH KOJIIOHYI ChI3BIKTYY aireOpablk TeHIEMENep
CUCTEMAChIH alla0bI3:

WJ =0, +TZZ"
2} =6 +hY Plp, +hY Pry 27, +hY 1),
k=1 k=1 p=1 k=1
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P

Longon{-ng- 0| S [h16, -k ln, -CSh Sk 0, -

8+ p. = =n&+ P, J €+ P, -1 ’ =L mol+

SNSIK, K, Jo, +CAEN S Koy, +hS K0 C 0 -3 )32 -

1=l m=l+1

k-1 my j B 1 i
_héKlll(lﬁLCo(xk—xl))rjzzllz“+Qk Qi}+8+pi exp( szJ[hE[KM

i-1

Ki,k]¢g,k _Cohzh z Km,k ek hz Kk,k (1+ Co(xi - Xk ))TZ Zj,k + 5¢h,o + Qi }’ (18)
j=1

k=1 m=k+1 k=1
MBbIH/1a Qi =0, — hZTZO:Ck fkj _COhZ(Xi — X )TZUICk fkjr g,=q + Cohzqk'
P k=1 =1 k=1
5-teopema. bepunreH a), 6), maptrapsl xana g, <1, e=0(h"),0<a <1/2,

atkapputragfga (18) cumcreMachiHbIH — 9bIrapbutbimbl  (17)  cHUCTeMachIHBIH

YbIFapbUIbIIIbIHA OMp KaJbINTa KbIHANAT JKaHa TOMOHKY OapalapChi3/bIK OpPYH
ajar

—Wf‘ <M7z+M,h+Mh*+M,h™+Mh** 0<M, =const, i=15.

Mebmpa q,=P,+M,, P = bHP(X,t)ﬂC(D) max(LT), M,=max(T,,T,,)

s

K, = max\K(x, s),

T, =d1‘1(d4d5 +e‘1)K2b, d, —max|G XX d, =sup

’
XeOb

K,=K, +C,K

0" *0?

T.,=d,*T[d,d,(1+2bC, )+e (L+Cb)K(x,x)

C[Ob

byn rnaBanbH 3.2 GenyryHae ydyHUy Typaery BombTeppaHbIH CBI3BIKTYY
WHTETPAJJIBIK TEHJICMEICPUH CaHJBIK YbITapyy BIKMAachl HerusaenreH, (12)meru
oenrunyy ¢(yskuusmap 2.4 OedyryHOery o) MmapThlH KaHATTaHABIpAT >KaHa
y3rynarykcey3 auddepenuupiaenyydy GyHkmusiap. TeMeHKY TEHIEMeEAeru
UHTErpayiap Y4yH X = X, MaaHwieputue (X € w, = {Xi =ih,1=0.n,b= nh}) OH
TUK OypuTyK KBaz[paTypaJH)H( (dbopMynackiH KOJAOHYTI

0=~ o] - |- S 0 | S [Tik(e.0)- k(s el (eke-
—C{@K(v,) }o - [[K(£.6)-Kx 2. 0) d§+CoE@K(V,§)de¢g(§)dé+
exp(—i G(:())dsj[j[ (s,5)— K(x,5)kp,.(s)ds -

0




_coi@K(v,s)d vj(pg(s)ds+,u(x)+ggoh(0)} 19)

KaHa (0(0) JoHIYryH @, =, /(p, +hG,) MaanucuHe anIMamTHIPBII CHI3BIKTYY
anreOpalbIK TeHIAEMENep CUCTEMAChIH anadbl3:

hZex[ ny -G ]HpihZ[K” K.}, ~ChS YK 0, -

g+p 1€+ P, =L =L m=ld

—hiz_l:[K”—K” +ChzhiKm| T~ ﬂ.}'iex[ hz j
= ’ g &+ P,

I m=li + P,

|:hZ[Kkk Kuk]¢ ChZZKIk gk+ﬂ|+5¢ho} i=1.n, (20)

k=1 I=k+1

L =L(X. %), 0., =@, (%), 14 = u(%), B, = P(X), x =ih, k=1.i,i=1.n.

6-Teopema. bepuiren 2) maptel atkapeuirasna, & =0(h*)0<a <1/2 yuyn
(20) cucremaceiHbiH ubrapsutbliel h—0, (19) TeHmemecmHWH @, - Tak
YBITAPBUIBIIIBIHA KBIHHAIIAT J)KaHa )KaHa TOMOHKY 0apabapChI3/IbIK OPYH ajlaT

o

.~ @, <Mhe+M b+ MbEe
0<M,=const, j=13,

AJIBIHTaH KBIMBIHTBIKTAp YUYYHYY TYpAery BoJbTeppaHbIH CBI3BIKTYY 3MeEC
WHTETPAIABIK TEHIEMENIEpU YYYyH JKaWbUITBUITaH. TeopHsHBbl TaCThIKTaraH
MHCAIIIAp KEJITUPUIITEH KaHa KOMIIBIOTEP/IE CAH/IBIK 3CENTOOJIOP KYPIy3YJIroH.

Kopyrynnay
JluccepTauusuiblKk  WINTE YYYHYY JKaHAa OJKUHYM TAPTUNTETH JKEKEue
TyyHIyllyy auddepeHuanaplk TeHAeMelep YYyH JIOKalaAyy 3MecC Macesenep
JIOKAJIAYyy DBMeC MIapThIHAArbI p(x)=A(x)+ B(x) kxemubeeudy (yHKIMSCHIHBIH

TECKEpUCH >Kalmabaral y4ypyHJia perysipAallThIpyy bIKMAachl MEHEH U3WJIICH]IU.
Perynsipmaiutelppuirad  4bITapbUIBIIITEIH  JIOKAIAYY OMEC MACENEIEpAUH Tak
YbIrapbUIBIIIBIHA KBIMHAYYCY JKOHYHIO Teopema nanuinneHau. Jlokamayy smec
YeTTHK Maceliefie Oenruinyy (pyHKIusapra KOKJITaH MWAapTTAPAbIH TYYpPalbIrblH
Oexemaeren wmucangap keatupunau. Jlokanayy oSmec macenenep  Y4yH

HETU3/EIITEeH perynspaallThIPYyY BIKMaChI keMrOeouy Y3TYJATYKCY3
koddumenTTyy yuyHuy TypAery BombTeppa UHTErpaiIbIK TEHIEMECHH
V3UJI06re KOJIJIOHYJIAY. Perymapnamreipyy TEHAEMECHU TY3YJIYIL,

PETYISPAAMITHIPBUITaH YBITAPBUIBIIITEIH TEHACMEHUH TaK YbITapbUIIIIBIHA OUP
KaJbINTa >KBIMHAIYYCY JXOHYHI® TeopeMma JaluiJCHIN >KaHa Y3IYJITYKCY3
byHKIUSIIap MEHKUHIUTHHAEC TEHIEMEHUH YbITaPbUIBIIIBIHBIH KAJITHI3bITBIH
KaMChI3JlaraH 1IapTTap aHbIKTaJbI.

Perynapnamrteipyy BIKMachlHa JKaHa OH THK OypuTap KBaapaTypasblK
dbopMmynacelHa HETU3NIENTEH JKeKedue TYYHIylyy rumepboia THOMHIETH
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muddepeHIMaNABIK TEeHAEMEeNep YYYyH JIOKaIIyy 3MeC YEeTTHK MacelelepAuH,
yuyHuy Typaery BosbTeppa uHTErpainiblk TEHIEMEIEPUH CaHIBIK YbIrapyy
BIKMAaChl HETU3/CII/IH.

Topuo HOpmacel  OOIOHYAa  KETHPWJITEH  KaTajJbIKTapiel  0aanoo
0apabapchi3AbITbl  AJBIHBIN, BIKMAHBIH KBIMHATYCY JKOHYHA® Teopemaliap
naniiaeHan. CaHablk bIKMa YYYH TEOPHUSUIBIK IKBIMBIHTBIKTAPAbl OeKeMereH
MUCaJIap *KaHa CaHbIK 3CENTOOJIOPIYH MaaHUJIEPU KEITUPUIIIH.

J{uccepTauMsHbIH HETU3TM Ma3MYHY TOMOHKY MaKaJIAJIAP/Aa KAPbISUIAHTAH

1. PycramoBa JI. K. HenmokaiebHas KpaeBasg 3ajada JUlsl  ypaBHEHUU
runiepoommueckoro tumna [Teker] / T. T. Kapakees, /1. K. Pycramosa // Becthuk
KTTIY um. U. Apabaega. - bumkek, 2004. - Bem. 2. - C.17-22.

2. PycramoBa JI. K. Perymsapuzaiuss u MeTon KBaaparyp JUid JUHEWHBIX
MHTETpabHBIX yYpaBHeHu# Bonbreppa Tperhero poaa [Tekcr] / T. T. Kapakees,
J. K. Pycramosa // Uccnen. o unterpo -muddepeHtl. ypaBHeHUsIM. - buiiikek,
2009. - Beim. 40. - C. 127-132.

3. PycramoBa JI. K. HenokanbHas mno BpeMeHM KpaeBas 3ajaya Jyis
rurniepoosmueckux auddepenimansubix ypaBHenui [Teker] / 1. K. PycramoBa
// Bectnuk KHY um. K. banacareina. - bumkek, 2010. - Bem. 4. - C. 158-162.

4. PycramoBa JI. K. Pemenne mMeToqoM KBaaparyp JUHEWHBIX WMHTETPalbHBIX
ypaBHeHuii Bonbreppa Tperbero poma [Tekcr| / T. T. Kapakees, . K.
PycramoBa // Hayka u HOBbIe TexHOOTHH. - buiiikek, 2010. - Ne, 5. - C. 8-14.

5. PycramoBa JI. K. Perynspuzauusi HenuHeWHOro ypaBHeHMs Bonbrepa
tpetbero poaa. [Tekcr] / T. T. Kapakees, 1. K. Pyctamona // Becthuk KHY um.
JK. banacareina. - bumkek, 2011. - Bem. 1. - C. 76-79.

6. PycramoBa JI. K. Perynspuzaiust HenoKajqbHOM MO BpeMEHHU KpaeBOW 3ajauu
JUIE HEJMHEWHBIX ypaBHEHHMH B dacTHbIX mpousBogHbix [Tekctr] / T. T.
Kapakees, JI. K. Pycramosa / Bectnuk KHY um. K. banacareina. - bumikek,
2012. - Bemm. 5. - C. 34-44.

7. Pycramosa /I. K. HenokanbHas 3a7a4a o mpoCTpaHCTBEHHOM MTEPEeMEHHOM
st runepoommnueckux ypaBHenuii [Texct] /1. K. PycramoBa // BectHuk
OmlY. - Omr, 2013. - Cren. Boim. 1. - C. 234-239.

8. PycramoBa JI. K. [IIpuOnuxeHHble METOABl pEIICHUS] JTUHEHWHBIX
UHTErpajbHbIX ypaBHeHuil Bomabreppa Ttperbero poma [Tekcr] / T. T.
Kapakees, [[. K. Pycramosa, XK. T. Byry6aesa // Materialy X mezinarodni
védecko - prakticka Konference / Dil 33 Matematika Fyzika Chemie a
chemicka technologie, 2013/2014. - Praha, 2013/2014. - C. 6-10.

9. Pycramosa /JI. K. ETMHCTBEHHOCTh M YCTOMYMBOCTH PELICHUSI HETOKAJIBHOM
KpaeBOW 3aJaud JUId JIMHEWHBIX YPABHEHHWM B YAaCTHBIX IPOU3BOJHBIX
Broporo mopsinka [Tekct] / T. T. Kapakees, /. K. PyctamoBa // BectHuk
EHY uwm. JI. H. l'ymunesa. - Acrana, 2014. No 4(101). - C.64-72.

10.PycramoBa [I. K. Perymspuzanus JTUHEHHOrO WHTETPAIBHOTO YPaBHEHUS
BonbeTreppa Tperbero posa ¢ BbIpoxaaroiieics: (yHKIUeH BHE WHTErpajia B
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nByx Toukax [Tekcr]/ J. K. Pyctamona // Bectauk KHY um. K. banacarsina. -
bumikek, 2014. - Cnen. Boi. - C. 52-57.

11.PycramoBa JI. K. Perynspuzaius JMHEHHBIX HWHTETPAIBHBIX YypaBHEHUI
Boasteppa Tperbero poma tuma creika [Tekcr] / T. T. Kapakees, J[I. K.
Pycramona // Becthuk KHY um. K. banacaresina - bumikek, 2014. -Bepi. 5. - C.
45-50.

12.PycramoBa JI. K. Perymsapuzaiuss HeIOKaJIbHOM KpaeBOM 3amaud st
ypaBHeHust bemxammna-bona-Maxonu [Tekcr] / T. T. Kapakees, . K.
PycramoBa // [TpuBommkckuii Hay4YHbI BecTHHK - VkeBck, 2016. -Nel (53). - C.
10-15.

13.PycramoBa /JI. K. Perymspuzaiusi HeTMHEHHBIX HHTETPATbHBIX YpaBHEHUMN
BonbeTeppa tpetsero poaa B HeperymsapHom ciydae [Teker] / T. T. Kapakees,
J. K. Pycramona // Hayka, Texanka u oopazoBanue. - Mocksa, 2016. - Nel (19).
- C. 10-14.

14.PyctamoBa JI. K. Meron kBagpaTypHbiX QOpMyNl Ui HEJTMHEHHBIX
MHTETpAIbHBIX YpaBHeHu# BonbTreppa Tperhero poaa [Tekcr] / T. T. Kapakees,
J. K. Pycramona // IIpoGieMbl coBpeMeHHOM Hayku U oOpa3oBaHusl. - MocCKBa,
2016. - Ne3(45). - C. 7-15.

15.Pycramona /I, K. [IpubmkeHHOE perieHre HeJOKaIbHOM KpaeBoM 3a1auu JIJ1st
runepoomueckux ypaBHenuid [Tekcr] / JI. K. PycramoBa // Hayka, HOBbIE
TEXHOJIOTWUHU 1 nHHOBaIK Keipre3crana. - bumkek, 2017. - Ne 10. - C. 3-10.

16.Rustamova D. K. Numerical Solution of Volterra Linear Integral Equation of
the Third Kind [Tekcr] / T. T. Karakeev, D. K. Rustamova, J. T. Bugubaeva //
Advances in intelligent Systems and Computing / Intelligent Systems for
Computer Modelling / Proceedings of the 1st European-Middle Asisan
Conference on Computer Modelling 2015 / Springer, Vol. 423, 2016. -
Warsaw, Poland 2016. - P. 111-119.

PycramoBa [lunapa KomeeBnanwin 01.01.02 — muddepennmanasik TeHACMENED,
JUHAMHUKAJIBIK CHCTEMaJlap JKaHa ONTHUMAJIIyy Oallkapyy aaucTurd OoroHdYa
dbu3MKa-MaTeMaTHKa WIMMISPUHUH KaHIUJAThl OKYMYIITYYIYK J1apa)kKachblH
W3JICHUTT alyy Y4YyH kaspuiran <«OKekedue TyyHnymyy auddepeHIuanibk
TEHIEMEJICp Y4YYH JIOKAIAYYy O3MEC YeTTHK Maceleliepan dYbIrapyy» arTyy
JUCCEPTAIMSIIBIK HIMMHUH

PE3IOMECH
Ypynmmyy ce3zoop:. runepbona THOWHIETH TEHIEMENEp, JOKAIAYy 3MeEC
YETTHUK Macenenep, KeMubeouy byHKIMA, WHTETPaIbIK TEHJIEME,

muddepeHunanapik TeHaeme, BoapTeppaHblH HWHTErpajiblk TEHIEMecH, Oup
KaJIbINTa OKBIMHATYYUYIYK, TYPYKTYYJIYyK, peryjispuzanusi, annpoKcHUMaus,
KBaJpaTypalibiK (hopMysa, KHIU mapaMmerp.

H3unoeonyn odvexkmucu: xexede TyyHAyNdyy IudepeHIuangplk TEHIEME
YU4YH JIOKaJayy B5MeC YEeTTHK Macelyesep, Y4yH4y TypyHIery BosbreppaHbiH
WUHTErPAIABIK TEHIEMECH.

14



H3unoeenyn makcamol: xxexkede TyyHaynyy auddepeHIuaniabpk TeHIeMenep
YUYH JIOKaJlAyy OSMeC Macelenep, YYYHUy TapTunreru BonbTeppaHbiH
MHTETPaIbIK TEHAEMEIEPUH PETryJIApIallThIPYy, OIIOHION 3JI€ alapJblH CaHJbIK
YBIFAPbUIBIIIBIH Y3TYITYKCY3 QYHKIUSATIAD MEUKUHIUTUHIE U3UIIIO0.

H3unoeonyn  vikmacel:  peryApJAIUTBIPYY  BIKMA,  HMHTETPAIIBIK
TeHJeMesep bIKMachl, PumMaH (QyHKIMSACHI BIKMAChI, YEKTYY CymMMaiap BIKMAcChI,
TOPYO BIKMA.

H3u1000HyH UTUMUTL HCAHDBLIBICHL:

— DKUHYM TApTUNOTETH CBHI3BIKTYY KaHa CBI3BIKTYY SMEC KeKede TYYHIAYIyy
mudpepeHIuanapIK TEHAEMEIEp YUYYH JOKIIYY 53MeC YEeTTHK Macelelepan
PEryJspalThIPYy BIKMAChl UIITEIUIT YbIKTHI;

- benmxamuHa-boH-MaxoHu TEHIEMECH Y4YYH JOKAIJIBIK 3MEC YETTHUK
MaceJeNepArH KalTbl3 YbITapbUIBIIIBIHBIH KETUIITYY IAPTHI TYpry3yJiras;

— Y3TYJITYKCY3 KeMuOeouy (QYyHKIMSIYY *aHa Y3TYJITYKCY3 SAPOIYYy YIYHUY
Typaery BonbTeppaHblH HMHTETpaiAblK TEHAEMENIEpP YUYYH PperyiaspAallThipyy
BIKMAChl HETU3/ENTEH;

— DKMHYM TAPTUNTETH >KEKeYe TYYHIYJIYY CbI3BIKTYY auddepeHnnanibk
TEHJIEMEJIEp Y4YYH JIOKAJIJIyy 53MEC YETTHUK Macelelepan, Y4YYHUy Typlaery
BonbTreppaHblH HMHTETpajblKk TEHIEMEIEPUH CAHABIK YbITapyy bIKMaJapbl
HETU3/EIITEH.

PE3IOME
JIUCCEPTAIIMOHHON paboThl Ha TeMy «PellleHne HENOKAJIbHBIX KpaeBbIX 3aaad sl
muddepeHIMaTbHBIX YPaBHEHUN B YaCTHBIX IMPOU3BOIHBIX», MPEACTABICHHOW Ha
COMCKAHME YYCHOM CTeneHu KaHauaara (U3MKO-MaTeMAaTHYECKUMX HayK IO
cnermanbHocTH 01.01.02 — quddepentimanbable ypaBHEHUS, TMHAMUYECKUE CUCTEMBbI
Y ONITUMAJIbHOE yripaBieHue PycramoBon JlnHape! KoeeBHbI

Knwuesvie cnoea: ypaBHEeHHE THUNEPOOIMYCCKOIO THIA, HEJIOKaJIbHAS
KpaeBas 3ajJada, HeyObIBaromas  (QyHKIHMS, HMHTETPAIbHOEC  ypaBHEHHE,
maddepeHninanibHOe  ypaBHEHWE,  HMHTETpallbHOE  ypaBHeHHe  BombsTeppa,
paBHOMEpHAs CXOJIMMOCThb, YCTOWYMBOCTB, PETYJSpU3aIUs, aIlpoKCHUMAaIls,
KBaJpaTypHasi popMyIia, MaJiblii mapaMeTp.

Oovexkm UCCne006anu. HEJIOKaJIbHbIC  KpaeBble  3ajaud A
mudpepeHInanbHBIX  ypaBHCHUH B YaCTHBIX IPOU3BOJHBIX, HWHTETPAIbHBIC
ypaBHeHHUs Bosbreppa TpeTsero poaa.

Ilenv pabomer: viccieoBaHUE BOIMPOCOB PETYISPU3AIMU M UYHUCICHHOTO
pemeHuss  audQEpeHIMANTBHBIX  YpaBHEHWH B  YaCTHBIX IPOM3BOAHBIX C
HEJIOKAJIbHBIMA KPaeBBIMHU YCIIOBHSMH, WHTETPAIBbHBIX ypaBHeHHH BomabTeppa
TPETHETO PoJia.

Memoowt uccneooeanun: OCHOBHBIMH METOHAMHU  SIBISIOTCS METOJI
peryispu3alii, METOJ WHTETPAIbHBIX ypaBHeHUU, Meron GyHkmuu Pumana,
METOJ] KOHEYHBIX CYMM, METOJI CETOK.
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Ilonyuennuie pesynomameol u ux HOBU3HA:

— pa3paboTaH U OOOCHOBaH METOJ PETYJSAPU3ALUN HEJIOKAJIbHBIX KPaeBbIX
3aJa4 JUIs JMHEWHBIX U HEJMHEHHBIX N epeHIuanbHbIX YPaBHEHUN B YaCTHBIX
IPOU3BOJAHBIX BTOPOrO IMOpPAJKA B Claydae HEOOPAaTHUMOCTH OOBEJUHEHHOIO
orepaTopa Ipu HEU3BECTHBIX (PYHKIMSIX B HEJIOKAJIbHBIX YCIOBUSIX;

— YCTaHOBJICHBI ~ JOCTATOYHBIE  YCJIOBUS  €IUHCTBEHHOCTH  PEILICHHUS
HEJIOKaJIbHBIX KPaeBbIX 3a/1a4 A1 ypaBHeHus benkamMrbaa-bona-Maxonu;

— O00O0CHOBaH METOJl PEryJsipU3aluy HWHTErPAbHBIX ypaBHeHHU Boisbreppa
TPETBErO POJIa C ONEPATOPOM YMHOXKEHHUS HA HENPEPHIBHYIO HEYOBIBAIOLIYIO
(YHKLIHIO U HEMPEPBIBHBIM JIPOM;

— pa3paboTaH M OOOCHOBaH METOJ YMCJIEHHOTO pELIEHHS HeJOKaJlIbHOU
KpaeBoil 3aiaun A AuddepeHInanbHbIX YpaBHEHUN B YaCTHBIX MPOU3BOTHBIX
BTOPOTO MOPSIAKA, MHTETPAIbHBIX YPaBHEHUM BoabTeppa TpeThero poaa.

SUMMARY
of dissertation work on the subject "The solution of nonlocal regional tasks for the
differential equations in private derivatives" submitted for the scientific degree of
candidate of physical and mathematical sciences on specialty 01.01.02 -
differential equations, dynamical systems and optimal control by Rustamova
Dinara Kosheevna

Keywords: hyperbolic type equation, nonlocal boundary value problems,
differential equation, integral equation of Volterra, uniform convergence,
regularization, approximation, small parameter.

Object of research: nonlocal regional problem for the differential equations
in private derivatives, Volterra integral equation of the third kind.

Aim of research: research of questions of regularization and the numerical
solution of the differential equations in private derivatives with nonlocal regional
conditions, Volterra integral equation of the third kind.

Methods of research: The main methods are the method of regularization,
the integral equations, a method of function of Riemann, quadrature formulas and
the principle of the squeezing displays.

Scientific novelty:

- the method of regularization of nonlocal regional tasks for the differential
equations in private derivatives of the second order in cases of irreversibility of the
joint operator at unknown functions in not local conditions is developed and
reasonable;

- sufficient conditions of uniqueness of the solution of not local regional tasks
for Benjamin-Bona-Mahoney's equation are established;

- the method of regularization of the integral equations of Volterra of the third
kind with the operator of multiplication by the continuous not decreasing function
and a continuous kernel is reasonable;
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- the method of the numerical solution of nonlocal regional task for the
differential equations in private derivatives of the second order, the integrated
equations of Volterra of the third kind is developed and reasonable.
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