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N3NJIA6OHYH KAJIIBI MYHO3160MOCY

TemMaHbIH AKTYAJIYYJIYIY.

AnabusTTap/iblH aHanu3u KepceTkeHneil Bonbreppa-CTUITHECTHH HWHTErpPO-
mubdepennmangpik  teHaemecu (BCUAT) xana  Boasreppa-CruiitbecTun
unTerpanasik TeHaemecu (BCUT) Texnuka ’xaHa WIMMIUH KOI TapMaKTapbIH
yipeHyyle, ai MpoUEecCTEepAM MPOTHO3J00/I0 >KaHa CYpoOTTee]l® BIHTaWIyy
MaTeMaTUKAJIBIK MOJIeNIb 00yml caHayiat. Mucainsl, ajgap KJIaCCUKaJbIK KaHa KBaHT
CUCTEMAChl YUYYH KHUHETHUKAJIBbIK TEHJIEMEHUH JUHAMHUKAJIBIK TEOPHUSCHIHIATHI
MPOIIECCTEPUH, Tapajlyy TEOPHUSICBIHBIH TECKEPU MAacCEJIECUH, ONTUMAIIBIK
OamKapyyHyH HpOIIECCTEPUH, UMITYJIbCTYK TAaCUPJIWH HETM3MHJE Maiiia 00JroH
TYPYKTYYJYK NPOLECCTEPUH YUPOHYYAOTY MATEMATUKAIBIK MOACIACIITUPYY YUYH
KOJIJIOHYJIAT.

KyHneH-KyHre TypyKTYyJyK jkKaHa CTaOWIJICIITUPYY MPOIECCTEPUH YUPOHYY
xappiM oktory BCUT xanma BCUIT Tun camartyy Teopusachl OoroHYa
M3WII06I6pYH OHYIYYCYHO allblll Keje »karaT. Kemuynayk sMrekTtepne, TakTall
antkanna, A.JI. Memmkuctun (1972, 2-upir.), E.A. bapbamuugun (1967), B.b.
Konmanosckuitnua, B.P. Hocoayn (1981), A.B.llenecttun (1990), H.B.
AzbenesnuH, B.II. MakcumoBayH, JI.®D. Paxmarymmunansin (1991,2002), H.B.
AzbenesnuH, II.M. CumonoBayn (2001) wmonorpadusuiapeinma, C.S. Honig’s
nuH(1980) 0630payk makanaceinaa, JI.A. CaxuoBuutud (1987) npenpuntuniae Oy
TEHJIEMEJIEP/IUH alpbIM  KJIACCTapbhIHBIH >KAJIbl jKaHAa CalaTThlKk TEOPHUSCHI
OHYKTYPYJTOH, HU3WIAO6JOpYyH >KaHbl YCYJJapbl MIITEIHUI YbITYYy MEHEH »KaHbI
OarbITTapbl KOPCOTYIreH.JKU >KaHa aHJaH Kel e3repMellyy K33 Oup JKekeue
BCUTTun ubirapeuisimrapsl yuyH E.A. bapOammnaun (1967) moHorpadusiceiHaarsl
BoabsTeppa-CTUIThECTUH ONEpaTopAyK TEeHAEMECH OOIOHYa H3WIAeeNepy Tyypa
SKEHAUTH aHBIK.

Teckepu Macenenep meHeH Oainmanbpimikad A.H. TuxonoBayn (1963), M.M.
JlaBpentreBauH, B.I'. Pomanosnyn, C.I1. [Humarckuitnua (1980) usungeenepyHae
oup xana xem esrepmenyy BCUT xana BoabTeppaHblH HWHTETpaIbIK
TEHJIEMEJICPUH HM3WI66/16 YbIrapbUIBIIUITAPBIHBIH PETYJSIPU3ALMAIAHBIIIbL  KaHa
KAJITBI3ABITEl AKTYAIAYy SKEHIUTHH KOPCOTOT.

benrunen kercek, A. AcanoB (2001) tapabwsiHan ecyydy QyHKIiusi OoroHYa
TYYHAYHYH aHbIKTaMachbl KUPTU3WITEeH aHa MbIHJAW aHbIKTamMa OWUp KaHa Kell
o3repmentyy BCHUTTUH dYbIrapbUIbIITAPBIHBIH  ACUMITOTHKAJIBIK KACUETTEPUH
M3WI1100/16 OUp KaH4Ya KEHWIICTHIC TYpraHabirel kepcoTyiareH (2003).

K.O. Tonyb6aeBaun (2016) kaHAUAATTHIK AUCCEPTAIUACHIH/IA CKAISPABIK KaHa
BEKTOPAYK OupuHYM >xaHa 3kuH4YM Taptuntern BCUATTHH 4YblrapbuibIITaApbIHBIH
YEKTEJIMIIN KaHa KBAJAPATThIK CYMMaJIaHyyCy, OIIOHJOMN 3Jie KapbhiM OKTOTY ©CYY4Y
bynkuus O6oroH4ya HKkuHYM Typaery BCUTTHUH YbITapbUIBIIIBIHBIH  KBaJIPATTHIK
CyMMaJaHyyCy U3WJIJCHTEH.

byn cymymranran nuccepranusisik uimre OoupunuuaeH JK.O. TomybaeBauH
(2016) wmBHImEECYHOH allbpMajaHBIN, >XapblM OKTOTY OWPWUHYHU KaHA HKUHYU
TapTUINITETH aHbl KiaccTapAbiH ckamapablk BCUJTTHH xaHa 3KUHYM Typaery
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BCUTTHUH dYbITapbUIBIIITAPBIHBIH YEKTEITCHIUTH JaHa Oalllka acUMITOTHKAJIBIK
KaCUETTePUH U3UJIIIO6 >KYPry3YJAreH. ODKUHUYMACH 4YEKTENOEreH aiMakTarbl SKH
e3repmenyy 3KuH4Ud Typaery BCUTTUH YblrapbUIbIIITAPBIHBIH YEKTEJITCHIUTH KaHa
KBaJIpaTThIK CyYMMaJlaHyyCy, OKu e3repmenyy Oupunuun typaery BCHUTTun
YBITAPbUIBIIIBIHBIH ~ KaNTBI3ABITBl  KaHA PEryJsIpU3alMsAChl  OOIOHYA  HM3UJII00
KapaJiraH.

Jlemek, Oy AuccepTalMsUIBIK SMIEKTUH U3UIIJI06 TEMAChl aKTyallyy.

JuccepTanysJiblK TEMAaHbIH MJIMM-U3HII060 MINTEPU MeHEH 0aiilJIaHbIIIbI.

Muccepranmsinblk nimr KP - YMAHBIH MareMaThka WHCTUTYTYHYH WJIMM-
W3WIIee HINTepuHUH «Kep TUTHpeeseplly ONEpPATHBAYY MPOTHO3/I00 Y4YYH
reo(u3UKaNbIK MaajgbIMaTTap/bl AHATU3O6J6 TECKEePH >KaHa ONTHUMH3AIUSIIBIK
SKOHOMUKAJIBIK MaceselepAnuH, JIHUHAMHUKAIBIK CUCTEMANApJblH TEOPHUSICHIHIATHI
ACUMIITOTHKAJIBIK KaHa aHAJTUTUKAJIBIK BIKMaJIAP/IbIH, KOMITBIOTEPIUK
MOJICJIICIITAPYYHYH ~ KOJNJOHYIyIy JkaHa eHyrymry»(2012-2014), maMkaTToo
Homepu Ne 0005756, «DKOHOMHUKAJIBIK jkKaHAa Treo(U3UKAIBIK IPOIECCTEePINH,
TECKEPU  MAaceJelepJUH  YbITapbUIBIIIBIHBIH, JHHAMUKAJIBIK  CHCTEMaJaplblH
TYPYKTYYJyK  TEOPHSCHIHAArbl  ACUMITOTUKAJIBIK,  TOMOJOTHSUIBIK  YKaHa
AQHAJIMTUKAJBIK BIKMaJapAblH, KOMIBIOTEPAUK MOAEIICIITUPYYHYH KOJIIOHYIYIIY
xaHa eHyrymy» (2015-2017), mamkarroo Homepu Ne 0007125 aranbimrarsi
JOJIOOOPJIOPYHYH — aJKarblHJa aTKapbULIbl >kaHa Oyn  nonboopiop OoroHYa
OTYETTOPTO KUPTU3WIIJIN.

N3111660HYH MAKCATBHI JKAHA MUJLIETH

KP VYHAsbIH MaremaTka WHCTUTYTYHJA HINTEJNIN YbIKKaH Calarryy
yCyJnIapapl ©HYKTYPYY JKaHa KOJAOHYY apkpulyy CbI3bIkTyy BCUTTHH xapbiM
OKTOTY  YbITapbUIBIIIBIHBIH  Japaxanyy  aOCONIOTTYK  HMHTErpajiaHyycy,
YBIrapbUIBIILITAPABIH 0aao0Cy KaHa aCUMITOTHKAJIBIK KaCUETTEPH, KapbIM OKTOTY
CBI3BIKTYY dMecC OupuHUYHM KaHa dKuHUM TapTunTeru BCU/TTuH 4blrapbUIbIIIBIHBIH
OMPUHYN TYYHIYCY; SKH ©3TOpPMOJYY SKHUHYM TYPHOTY CBHI3BIKTYY *aHa CBI3BIKTYY
sMec BCUTTUH YbIrapbUIBIIITAPBIHBIH KapblM OKTOTY KBaJIpaTThIK CyMMAaJIaHyyCy
KaHa YEKTEIUIIHN, JKA ©3repMenyy OupuHum TypAery cwibeiktyy BCHUTTHH
YbITAPBUIBIIIBIHBIH ~ PETYJSIPU3AUACH]  KaHa JKaAINTBI3AbITBl  YYYH JKETHIITYY
mapTTapbIH Ayy.

HN311/1660HYH YCYJIIApHL.

KP YUAHbBIH MaremaTuka MHCTUTYTYHJA HWIUTENMWI YbIKKAH TEHIAEMEIEPIAU
©3repTYN TY3YY BIKMAchl, CaJIMaKThIK *aHa Kecyydy (QYHKUUSJIAPAbIH BIKMACHI,
CTUNTHECTUH MHTErpajibl MEHEH OOJIOH HMHTErpaiiblk 0apabdapChI3/IbIK BIKMACHI,
TEpC IMEC KBAJPATTHIK (popMajiap bIKMAChl KOJJOHYJIAT KaHa OHYKTYPYJIOT.

NauMuii MINTHH KAHBUIBIT L.

OxuHud Typaery chi3bikTyy BCUTTHH 4YbIrapbUIBIIIBIHBIH KapbIM OKTOTY
a0COMIOTTYK J>KaHa KBAJPATTHIK WHTETPAJJAHBIINIBIHEIH, OOl MY4Yecy aTajiraH
Kacuerrepre 973 0000l KanraH ydypiapla >KETUINTYY IIapTTapbl aJbIHJIbI.
Coe3piktyy smec Oupunum Taptuntern BCUJTTur kaamaraH 4bslrapbUIbIIIbI YIYH
&KapbIM OKTOTY 0aalloOCyH, YEKTEITeHIUTHH, HOJIT® YMTYIYIITyH, a0CONIOTTYK >KaHa
KBaJPATTHIK MHTETPATIAHBIIIBIH KAMCHI3 KblJIa TYPTaH KETUIITYY MapTTap TaObUILIbI.
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Co13bikTyy 3Mec 3kuHuM Taptuntern BCU/ITTHH KaanaraH 4brapbUIbIIIBIHBIH JKaHA

aHbIH OWUPUHYM TYYHJIYCYHYH JKapblM OKTOTY UEKTEJIT€HIUTMHUH >KETUIITYY

mapTTapbl TaObUIABL. AHAAH CHIPTKApPhl TEHJIEMEHWH KaajlaraH YbIrapbUIbIIIBIHBIH

OMpPUHYY TYYHIYCYHYH 0aanoocy, abCOMIOTTYK *aHa KBaJAPATThIK HHTErPaAaHbIIIbI,

HOJITe YMTYJYIY Ja u3uigaeHeT. UHTerpangoo xypry3yiayydy ecyydy GyHKIHUSHBIH

TYYHIIYCY K33 OUp YEKUTTEpJIe Y3YAYYdy OOJTOoH ydypy Kapaylbl. DKU €3repMeyy

SKUHYM TYpAery CbI3bIKTYy sMec BCHUTTHH YbIrapbUIBIIIBIHBIH YEKCU3 CEKTOPIIO

abCOMIOTTYK >KaHa KBAJPAaTThIK CYMMAaJIaHYYyCy, YEKCHU3 THJIKEJE YEKTEJMIIN >KaHa

0aanoOCyHyH XETHINTYY IIAPTTapbl ajblHAbL. DK ©3repMeyy OUpHHYU TYPAOryY
chI3bIKTYY BCUTTHH YbIrapbUIbIIIBIHBIH TUK OypUTYyKTa KBAJIPATThIK CyMMAaJIaHyyqy

KaHa Y3TYATYKCY3 (QYHKIUSIIApAbIH MEHKMHAWTUHACTH >KalrbI3IbIrbl skaHa M.M.

JlaBpeHThEB OOIOHYA PEryJISAPU3ALMUIAHBIIIBI KapaJIbl.

TeopusiJbIK )KaHA MPAKTUKAJIBIK 022J1VYJIVIYV.

JluccepTanMsulblK MII TEOPETUKAJIBIK MYHO3r® 33. AHBIH KbIMBIHTBIKTAPbIH
BCUTTun xana BCUJITTuH xanmnsl jkaHa canarTyy TECOPHUSCHIH/AA >KaHa OIIOHJIOU
aJie ONTUMAyy OallkapyyJaarbl UMIYJIbCTYK TaacUpIyy MEXaHUKaHbIH alpbiM
MPOIIECCTEPUH, KBAHTTBIK JKAaHA KJIACCHUKAJBIK CHCTEMAjap Y4YYH aJIbIHTaH
KMHETUKAJBIK TEHJIEMEJIEpAUH TUHAMUKAIIBIK TEOPUSUIAPBIH, Tapalyy T€OPHUSICHIHBIH
TECKEPHU MaceJeIepruH aHAIU3/166 jKaHa MIPOrHO3/100/10 KOJAOHYyyra 00JIOT.

Koprooro cynymrajarasn Heru3ru so000Jiop.

—KUHYM Typaery cbi3blIkTyy BCHUTTHH 4YbIrappUIBIIIBIHBIH - KapblM  OKTOTY
aOCOJIOTTYK JKaHa KBaJPATThIK MHTETPAJJAHBINIBIHBIH, OOl Myd4ecy arajraf
Kacuerrepre 33 001001 KaJiraH y4dypJapia, >KeTHILTYY MapTTapbiH anyy. Omonion
pJie JKAbl TeopeMa JAIWIJACHET »aHa aHJaH KenTereH Kod(pPuuueHTTyy
OeNrueryu HaThlibKanap ajblHaT,

—ChI3bIKTYY AMec OupunuM Taptunterd BCUTTuH kaanaraH yblrapbUlbIlIbl YUYH
KapbIM OKTOT'Y 0aaJloOCyH, YEKTEIT€HIUTHH, HOJIT® YMTYIIYIIYH, aOCOTIOTTYK JKaHa
KBaJpaTThIK WHTErPAJIIaHBIIIBIH KaMChI3 KbUIa TYpPraH >KETUINTYY IIapTTapblH
Tabyy. UHTErpanmoo Xypry3yiayydy ecyydy OGYHKIUSHBIH TYYHIYCYy K33 Oup
YEeKUTTEpe Y3YIyydy OOJITOH yuypy KapajarT,

—CBI3BIKTYY 3Mec 3kuHuM Taptunterd BCU/ITTuH Kaanaran 4blrapbUIbIIIBIHBIH KaHa
aHBIH OWPUHYM TYYHIYCYHYH KapblM OKTOTY YEKTEITCHIUTHHUH >KETHUILITYY
mapTTapblH anyy. MbIHAAH ChIpTKapbl TEHAEMEHHH KaajaraH 4blrapbUIbIIIbIHBIH
OMpUHYM  TYYHIYCYHYH Oaanoocy, aOCOJIIOTTYK ~ JKaHa  KBaJIpaTThIK
WHTErpAJAAHbIIIbBI, HOJIre YMTYIyIly Ja M3WIACHET JKaHa HWHTEerpaiioo
KYPry3yJayydy ecyydyy (QYHKIUSHBIH TYYHIYCy K33 OUp HYEKUTTEpAe Y3YJIYydy
0OJITOH yUuypy KOIIIO Kapasar;

—3KH ©3repMeJlyy SKHHUYM TYpAery ChI3bIkTyy samec BCUTTHH YbIrapbUIbIILIBIHBIH
YEKCU3 CEKTOPAO a0CONIOTTYK aHa KBAAPATThIK CYMMAJIAHYYCYHYH XETUIITYY
mapTTapbiH alyy;

—3KHU ©3repMeslyy SKHHYM TYPAOry ChI3bIKTYy jkaHa ChI3blkTyy 3Mmec BCHUTTun
YBITAPbUIBIIIBIHBIH YEKCU3 THJIKE/IEC YEKTEIUIIUHUH jkKaHa 0aalloOCYHYH KETHILTYY
IapTTapbIH Ta0yy.




—3KH e3repmenyy OupuHuu Typaery chi3bikTyy BCUTTHH 4bIrapbUIBIIIBIHBIH THK
OypuTyKTa KBaJpaTThIK CyMMajaHyydy >KaHa Y3TYATYKCY3 (QyHKIUsIIapIbIH
MEUKUHIUTUHIETH JKaJTBI3AbITBI ’KaHa M.M. JlaBpeHTBHEB 0OoroH4a
peryaspu3alysUIaHbIIIbl YUYH KETUIITYY [ApPTTap/bl anyy;

Nt cbiHakTo0: /luccepTanusiga albiHraH O0apAblK UITUMUN KBIABIHTHIKTAP:
—Kpiprei3-Typk Manac yHUBEPCUTETMHMH MaTeMaThka OeJyMYHYH HWIUMUHN
cemunapaapbiaaa (Acanos A., 2014-2017 x., bumikex 1m);

—X.banacarsin ateianarsl KYYnyn auddepenunanapik TenaemMenep kadeapachbiHbIH

ceMHHapbIHIa (CeMUHAp/BIH JKeTeKYncH ¢.-M.M.1., podeccop baiizakoB A.b., 15-

Maii 2015 k., bumikexk 1. );

—KPnun Y AnbH akanemuru xana PUA#bIH kopp.-Mydecy M.U. Umananuesnnn

85 JKBUIIBIThIHA apHAJITAaH «MaTeMaTHKaaarsl aCHMITTOTHKAIBIK, TOITOJIOTHSIIBIK

KaHa KOMITBIOTEPIUK yCyaaap» artyy VOII apaiblKk WIMMHAA KOH(PEPEHIUACHIH A

(13-cents0pp 2016 x,buikek m1.);

—batMV CI'DUuun 20 xpuiablk ro0wielinne apHainrad «KbIprbI3cTaHIbIH TYIITYK-

OaThIl YOJIKOMYHII® WIUMUN HM3WUIAO6 HINTEpPH: OarbITTaphl >KaHa Keureunepy»

aTTyy WINMUR-TeopusuIbIK KoHpepeHnusceiaaa (12-10s6pp 2016 x.,Cyaykry mr.);

—Typk Triaem MamiekeTrepand MaremaTukaibik koomyHyH VI Konrpeccunnae (2-5

OKT. 2017-x., AcTaHa 111.) OasHIaIAbI XKaHa TaJIKyyIaH/Ibl.

JuccepTanmsbiK TeMa 00I0HYA JKAPBIKKA YbIKKAH 0achlIMAajap.

JluccepTanvsuUTbIK WINTHH HETH3TH Ma3MyHY aBTopedepaTThlH aKbIPBIHJIA
KepceTylreH 9 wmakamana [1-9] xapelk KepreH.ABTOPIOIITOP MEHEH ’Ka3bUIraH
Makaiagapja: KOIWJITraH Macele WINMUHK keTekun A.AcaHoBro[l], am sMu anbiHTaH
KBIUBIHTBIKTApABl TaKyy aBropiom C. Hckanmaposro [3,7-9], Teopemamapmbl
TANHAII06, KBIUBIHTHIKTAPIbl YbITAPYY KaHa WLITIOCTPATUBIAYY MHUCAIIAPABI TY3YY-
W3JICHYYYYTO TaaHIbIK.

JuccepTanmsjiblK HIITHH KOJOMY JKAHA TY3YJIylly.

Juccepranusuiblk ~ WII  KUpUIIYYIeH, 13 Oemymayy Y4 TJiaBajas,
KOPYTYHIyJlaH, 66 aTajbllliTarkl KOJJOHYJITAH ala0usTTapAblH TU3MECHUHEH Typart.
Nrtun xanmel kegemMyH 95 6acMa 6apak Ty3eT.

Huccepranusiga riaBajgapablH ap Oup OedyMy YUYTYK HOMEPIIO® apKbUIyy
oenrunenredn. Mucansl, Teopema 2.2.1 nmereH 2 - riaBaHbIH 2 - OesyMyHYH 1 -
TeopemachiH, an smu (3.4.2) - 6yn 3 - rnaBaHbiH 4 - OeyMyHYH 2 - (opmynackiH
ownnupet. YiryHaai Homepien Oenruinee apropedeparra 1a cakTaiaras.

Bys uiure kongoHynras t, (t,z), X, Y, Z TeH K3 KapaHpl 0apAbIK GpyHKIHUsIIAP

t>t,, tx>r>t, ‘X‘,M,‘ZROO OOJITOHIO  Y3TYATYKCY3 Oojymiar. Jz[to,oo);

x(t) e Lo (J,R)= T‘X(t)pdg(tk o Xt)e Lo (J,R)= T\x(t)pdg(t) = © (p>0), MBIHAA

to )

g(t) - J obmacteiHAa ecyyuy ¢yukims; x(t)=0(1)tel<3IM =const>0 JereH ai
X(t)|<M . Byxn yuypna x(t) GpyHKuuMsCHI J KapblM MHTEPBAJIBIHIA YEKTENTEHUTHH
ounmupeT; x(t) QYHKIUACH t —oco/1a HOJATO YMTYNAT aHa limx(t)=0,t—c TypHae
OenrmieHer;  u(t,x)  QyHKuousceHBIH - u(t,X)el? (G,) (p>0)  THewenyyayry



I I lu(t,x)"d p(t)dy(x)<o  (p>0) DKEHJUTUH TYLIYHOAYPOT, MBIH/IA
00

(t,x) e G, ={(t,x):0<t <o, 0 < X <0} - YEKCHU3 CEKTOP, p=1 = G, YEKCH3 CECKTOPIOTY

u(t,x) (QYHKIMACBIHBIH aOCOJIOTTYK CYMMAaJIaHyyCy, al d3MHU p=2 =G, YEKCHU3

CEKTOpIOTY u(t, x) (YHKIUSACBHIHBIH ~ KBaJpaTThIK  CyMMAaJlaHYyCy, u(t, x)

(YHKIHUSICHIHBIH YeK TSN (t, x) eG=Jx [a, b] THUELICIIYYIYTY Y9YH (Sl;p |u(t, x)| <
t,Xx)eG

00JI00pyH TYHIYHAYPOT, MbIHJA a,beR.

NuTHH KbICKa4Ya Ma3MYHY:

OMrekTuH y4 OemymaeH Typran 1| - TiaBachlHIA »apbIM OKTOTYy OHp
©3repMelyy BonsTeppa-CrriitbecTuH WUHTETPAJIBIK KaHa UHTETPO-
audepeHInanablKk  TeHAEMEJICPUHUH  YbITapbUIBIIITAPBIHBIH  ACUMITOTHKAIBIK
KacueTTepu OOIOHYA »aHa OIIOHAOW 73J€ B3KU e3repmenyy BoabsTeppa xaHa
BonpTeppa-CTHITBECTUH MHTETrpablK TEHAEMEIEPUHUH YbIapbUIBIIITAPbIHBIH
peryJsipu3alusIaHbIIIbl )KaHa KaJITbI3AbIrbl 00t0oHYa; Bonbreppa-CTUATHECTHH KOII
MHTETPAJIbIH ©3TepTYY JKOHYHAOry JieMMmachl OOoHYa, ecyydy (yHKuus OoroHYa
0apabapcChI3ABITBIH  UHTETPAioo >KaHa >KapblM okTory Bonbreppa-CtuntbecTuH
MHTETpasIbIK OapadapChI3IbIrbl Tyypalyy 0030p OepuiieT xaHa KOpyTyH/AyJIaHar.

TepT 6eayMay KaMThIraH 2 - TJ1aBachl KapblM OKTOTY Japa)kanyy aOCOJIOTTYK
MHTETpasgo0, 6aanoo jXaHa YEKTENTeHJIUK, CKaIspAbIK S3kuHYM Typaery BCUTTun
xaHa  OupuHuM, HKkuHuM Taptunterd BCUJATTuH  4YblrapbulbIITaAPBIHBIH
ACUMIITOTHKAJIBIK KACUETTEPUH U3UJI106T6 apHAJITaH.

By riaBanbia Oapapik sxepunae C. Mckanmaposmy (1980, 2002)ynaii:
0< gp(t) - KaHAalabIp OUp CaIMAaKTBIK (QYHKLUS,

Kt r)=2K k7). (K) f0=250). (f)

v, (t) (i=1.. n) - KaHAalapIp Oup Kecyy4dy QyHKUuUsIap,

R,(t,7)= (Kt 2) i Owi(0)",  EO)=0(t) i) ®)" (=1.n);

¢(t) (i=1..n) - xaunaiiaelp 6up GyHKIMAIAD.

(R) maprsr atkapsimar srepae: )R (t,t,)=0, Ry (t.t,)<0, ¢(t) dynkumsaapsr
Karaca JKaHa TOMOHKYJIOP aTKapbLIca (E(t)) <R (t,t,)c(t),
(B ®)F <RL(t.to) co®) (=1.n); 1) R (6,0)20, Riguot7)<0  (i=L.n).

(#) maprter atkapeitat orepae:  g'(t)o(t)> A(t) arxapeurammaii  B(t)>0

(GyHKLIMSICHI XKaraca.

(A) mapth! atkapbuiar arepae:; Alt)=2¢(t)a(t)— d )[g (t)o(t)] = 0 Gonco.

dg(t
Byxn 2.1 GenymyHne Lj (J,R) (p=12) meiikunnurunzae xaryyay BCUTTun
YBITAPBUTBIIIBIHBIH )KETHILITYY [IAPTTaphl TYPry3yJIraH:

KO)+ [KO)XE)dgl)= 1), tot, (2.11)

ty



TergeMennH Gom mydecy T (t)e Lo (J,R) (p=1,2) ruemenyy yuypaa, MbiH/a
g(t) - ecyyuy Gynkims.
2.1.1. TEOPEMA. Meitmu 1) g(t) - ecyyuy oymkuus; ¢(t)>0; (K),(f), (R)
mapTTapsl aTkapsUIch; 2) oft )(f, (t))° €L} (J,R,) Goncyn meiimm.
Anpna (2.1.1)BCUTaun x(t)e C(J,R) ublrapbuibimbl YayH (2.1.4) pipacToo opyH anar:

j(p(S)(X(S))ng(S)SC** c.. = c.+ [plt) (1, (1) dglt) <o (2.1.4)

2.1.1. HATBIIMXKA. 3r;pj:[e 1) 2.1.1 TteopeMaHblH OapAbIK MAPTTAPHI
atkapsuica; 2) (pt))” el (J,R,/{0) (tmemenyy typmee(t)>¢,>0), anma (2.1.1)
BCUTauH ubrapsutsimbl X(t)e L (J,R) (tmemenyy typae x(t)e L2 (J,R)) skarar.

2.1.5. HATBIMXA. Drepre 1) ToMOHKY IapTTap aTKpbLIca

K(t, o zp f(t):iZ;: f(t), n=m, R (t)=POQ )" (i=L....m),
T(t)=0Q ()((»4 (=mei. 0 E0)=FOQEO) (=1....m)

¢(t) (i=1,...,m) - kaumaiaBI OUP QyHKIMAIAD;

2)R(t)=0 ,’ ( )<0, ¢(t) QyHKIMATApH Kallaca ’KaHAa TOMOHKYIOp aTKapblica
(E (1) < ( t)et), (Eyy®f <Ryyt) eyt (=1....m);

3) Ti(t,)=0, Tyy(t)=0 (i=m+1,..,n),

Anpna (2.1.1) BCUTmun x(t) qLIrapLIJILImH Lz(t)(J ,R) MEWKUHIUTHUH]E )KaTarT.

t 7t+t —t+t?

2.1.1. MUCAJL X(t)+ j[ f+2 (r)d(ﬁ):—}”, t>0

2
et

BCUT yuys 2.1.1. HaThliKaHBIH GapasK mapTTapsl atkapeimatr a(t)=e', bit)
1
oosronno, weiHma t,=0, C(t)Em-)leMeK, oyn BCHUTTUH 4bITapbUIBIIILI

x(t)e Llﬁ (R, ,R):xarar, Gow Myuecy & Llﬁ (R, ,R) tnewmenyy 60160co marsL.
2.1.4. MUCAIJL

Hw#ﬂr+ﬂﬁﬁwxﬂw]&nf_4w;@tzo

BCUT vyuyn: 2.1.1 teopemanbiH »xaHa 2.1.5 HaThlibKaHBIH OapAbIK MIAPTTAPHI
arkapeuiat, MbmHZa =0, g(t)=vt, n=2 m=1 Rft)= (\/f+ 3)(\/f+ 2)7l ,

e )= -5 [+ )i 2, oult) =25 (Ve 22)t+ 2], T, (0)= f:; . Jlemex, Gy

BCUTTHH YbIrapbLIBIIIIBI x(t)e Lzﬁ (R.,R) sxarar.

2.2. OemymyHme 0aajoo YYyH OKETHINTYy Imaptrrap, J  JKapbiM
MHTEPBAJIBIHJATBl YEKTEITeHIUK, t —> o0 narsl Heire ymTynyy, ToMeHKy BCU/Ttun
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KaajgaraH  YbIrapbUIBILBIHEIH  Lj (J ; R) (p = 1,2) MEUKUHAUTUHAE  YKATBIIIbI

X'(t)+a(t)x(t)+jK(t,z')x(r)dg(r)z f(t)+F t,x(t),jH(t,r, x(z)dq(z) |, t>t,, (2.2.1)

t to
MBbIH/A g(t), q(t) - ecyyuy (dyHKIMsIap, F(t, X, y), H(t,‘[', x) byHKIUSIaphl TOMOHKY
MEHKUHIUKTYY ©3TOpMeOJYY ChI3BIKTYY IMEC apTTapblH KaHAaaTTaH IbIpaT:
IF(t.x, y)<1t)X+LE)y, [Htzx)<h(t )X (F,H)
Tepc smec «JTumum kosddummentuy Menen I(t),1(t), h(t, 7).

Tomomo: Alt)= 2¢(t)a(t)—%(t)[g’(t)go(t)], G(t,7)=1,(t)h(t, 7).

2.2.1. TEOPEMA. Meiinu 1)g(t),q(t) - ecyyuy ¢pynkuusmap 6oncys; ¢(t)>0;
(F,H), (K),(f) ¢ f,(t)=0,(R), (B), (A) mwaprrapsl aTKapbLICHIH;

2) [0 10(50) -+ (50 : [(t X)) ? dale) |dglt)<oo.

neitnu. AHfa kaanaraHjaii Gamrankel X(t,) mapThl MeHeH kaanaran X(t)eC'(J,R)
YBITapBUIBIII YYYH TOMOHKY BIPACTOO TYypa:

1

x(t)=(p(t)) 2 0), (2.2.6)
A)(x(t))? e’ (J,R,). (2.2.7)

2.2.1. HATBIMXXA. Drepae 2.2.1 TeopeMaHbIH GapblK MApTTaphl aTKaphbiica
xaHa S(t)> 4, >0 6onco, anga (2.2.1) BCUJITTHH Kaanarad 4lTapbUiblIbl J Ja
YEeKTEeNITreH 0O0JIOT.

2.2.2. HATBINXA. Drepne 2.2.1. TeopeMaHbIH Gap/bIK MApTTaphl aTKaphiica
kaHa limp(t)=c 0oico, anaa (2.2.1) BCUATTHH kaanaraH 4pITapbUIBIIIBI t — oo 1a

x(t)— 0 ymrymnar.

2.2.3. HATBIMXKA. Drepae 2.2.1. TeopeMaHbIH Gap bk MAPTTaphl aTKAphLICca
Kara At)>0, (A()" eLly(J,R,/{0) (tnewenyy typreAlt)=A, >0 ) Gonco, anza (2.2.1)
BCU/TtuH kaanaran gsirapbiibimsl X(t)e L (J,R) (tuemenyy typuex(t)e L:(J,R))

THemenyy 60orT.
2.2.1. MUCAIL

t [ Ytcost+¥rcosr+t+r o .
K1)+ 6+ VEX(D)+ He NN i'@ff ;”)ﬁ +<t+1)<r+1>2ﬁ}x(r>dﬁ -

sV tgint e 'x?  tx(z)sinx(z)
__ - d¥z, t>0 BCHUAT
(t+VtlVt +12) [x+2 +'([ (t+7+3)° ‘ Al yayn

p(t)=(t+1)Vt maanucunme 2.2.1. Teopema sxama 2.2.1-2.2.3. HaThIiKalapablH

Gap/bIK MIAPTTapbl aTKapeuiaT, MbHma t,=0, g(t)=+/k, g'(t)gp(t):%(t-{—l)z A(t),

diﬁ[g'(t)@(t)kﬁ, Al)=2e'++t, n=2,  y,(t)=e""""sinyk, Rl(t,r)zm,



Sy =g = Ro)=1 E)=cl)=0, al)=i.

_ 1
B (t+7+3)° '

Omrenturn, Ou3 >xoropyaa Oepwiren 2.2.1. macene gwirappuia typrad (2.2.1)
BCUAT typyunery kiaccein tantbik. Omonaoit ane XK.O. Tomybaeaun (2016, c.
50-54) kaHAUOATTBIK auccepTanuachinaarsl g'(t)eC(J,R,) mapTeiH KaHgaligsp 6up
o(t)>0 canmMakThIk (yHKIUSHBIH KapAaMbIHIa albII CAIyyra KETUIIKECHIUTUOH3 U

0alikooro 0OJIOT.
2.3. beymy J sKapblM HHTEPBAJBIHAArbl YEKTEIUIIM JKaHA aHbIH OMPUHYH

TapTUITETH TyyHIycCy, OGaanoocy, Lg (J,R)(p=12) MeiiKNHAMIHHAE >KATHILIbL,
t —oco marel HeJIr® YMTYJyYyCy 3KMHYM Taptuntern TemMeHKy typaery BCUITtun

YBITAPbUIBIIIBIHBIH OMPUHYM TApPTUITETH TYYHAYCY YUYH JKETHUIITYY IIapTTap/ibl

TY3YYTre apHalraH
t

X'(t)+a(th(t) +b(t)x(t)+ [ K(t. 7 )x(z)dg(r)= £ (t)+

to

+F (t x(t jH t,z,x(z),X'(z))da(z) |, t=t,, (2.3.2)

mbiaa g(t), q(t) - ecyyuy ¢yskuusnap, F, (t, X, Y, z), H,(t, 7, X, y) (GyHKUHMSIIApHI
X, Y,z GOIOHYA TOMOHKY ChI3BIKTYY SMEC NIaPTTapbiH KaHAATTAH IBIPAT:
IR (%, y, )< L X+ LA y[+ Lt)z, [H, 7% y)<h(t2)X+h(t )y (R, H,)
Tepc amec «JIummm kodddunmentn» meres |, (t),h,(t,7) (k=0,12;v=02).
Temenne: A(t) - 2.2. 6exymyHe okmiomnt; G, (t,z)=l,(t)h,(t,7) (k=0,1).
2.3.1. TEOPEMA. Meiinum 1) g(t),q(t) - ecyyay dynkuusnap; ¢(t)>0; (F,,H,),
(K),(f) ¢ f,(t)=0, (R), (B), (A) mapTrapbl aTKapbUICHIH,

2) g'(t)bt)plt)b, >0, i()[g'a)b(t)co(t)]so:
3) T¢<sxﬂ<s>>-i{lo< AN +f 500+ XA i}dq@} dg(s)<e

nenn. AHJa Kaajlara 6aIHTaHKI>I maanucu MeneH x®(t)) (k=0,1) kaamarasgai

ypIrapbUIbibl X(t)e C3(J,R) yuyH TOMOHKY BIPAcTOO Tyypa:
x(t)=0(1), (2.3.8)

1

X(t)=(5(t)) >00@), (23.9)

Al)(X' (1)) el (I, R) (2.3.10)
2.3.1. HATBIMXA. Drepne 2.3.1.TeopeManbIH Gap/blK IIapTTaphl aTKaphiica

aHa f(t)> g, >0 6onco, anna (2.3.1) BCUJITtun kaanarad x(t) 4sirapblibIib! xKaHa

aHbIH OupuHYM TyyHaycy X/(t) J aliMarslHaa 4ekTenareH GOJOT.
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2.3.2. HATBIMKA. Drepae 2.3.1. TeopeMaHbIH Gap bk MAPTTaphl aTKAPhLICA
KaHa limp(t)=co Gonco, anna (2.3.1) BCU/ITtnu xaanaran X(t) 9BITapBUIBIIIBIHBIH
OMPUHYH TYyHIYCY t —> o014 HOJIT® yMTyJar, 6.a. X'(t) - 0,t — o,

2.3.3. HATBIXKXA. Drepae 2.3.1. TeopeMaHbIH Gap/bIK MAapTTaphl aTKaphlica
kaHa A(t)>0, (Alt)™ el (J,R,/{0}) (rmemenyy typme A(t)>A,>0) Gouco, anma
(2.3.1) BCHUATtun xaamaran X(t) 4YbITapBUIBINIBIHBEIH OMPUHYH  TYYHIYCY
x(t)e L, (J,R) (tuewenyy typre x'(t)e L2(J,R)) xarar.

2.3.1. MUCAIL. x”(t)+(t4+1+(t+3)?{/t—2)x'(t)+ 33)2
+

x(t)+

—
~—+

Ll e sind/Zsinde? s )
+ + e 32 (1 4 3V WX (e)d ¥z =
HW(He)Z(%_S z+5) (r+3) x(e)

= e sint’ et fefxsinx—
e (t +3) (i/f + 2)

t —t-7 3 —2t|y ! > !
+I[e X*(r) _e*X(c) cosx(r) }d\/_, t>0 BCUAT yuyn

!

x| .
x| +1)(t+6)"

X+l (X)) 7]t +2)
o(t)=3t? (t+3f maarucunzne 2.3.1. TeopemaHbiH kaHa 2.3.1-2.3.3. HaTblikKaIapIBIH

Oap/bIK IIapTTapel aTkapeuiaT, MeiHaa t, =0, g(t)=3t, g'(t)e(t)= %(t +3) = A(t),

Lt[g’(t)(o(t)]EZ(t+3)§/t—2 CAD)=20+1),  n=2, y)=e"sind, )= (t+3 e,

dg(t)
1

&(t,r)zm' E (t)= 1 1

fr+2 q(t)=%+5,
E(t)=c,(t)=1, I,(t)=e™, L(t) (t+16)10, L,(t)=1, h(t,7)=e™"", h(t,7)=

MpbiHa omeHTun Omsnae »xoropynarsl 2.3.1 Macese ubirapbuia Typrad (2.3.1)
BCUAT typynaery knaccel Tadbbuiabl. Omonnon sne JK.O. Tonybaesaun (2016, c.
60-66) kanmuaTTHIK auccepranusachinaarsl g'(t)eC(J,R,) mapTein Kanmaiasp Gup
o(t)>0 canmMakThIK QYHKIMSHBIH *KapAaMbIHIa bl Calyyra KEeTUIIKEHAUTHOU3 U
0aiikooro 60JIOT.

AnTel OeayMIIeH TypraH 3-TjaBajia YeKTeJI0ereH obiacTarbl KU e3repMesyy
skuH4YM Typaery BCUTTHH 4yblrappulbllITaphIHBIH YEKTEIWIIN jKaHA KBAIPaTThIK
CyMMaJIaHyyCy, YEKTeJIreH 00JiacTarsl 3ku e3repmenyy oupunuu typaery BCUTTun
YBITAPbUIBIIIBIHBIH  JKAITBI3ABITEl  KaHA PEryJspU3alUsIchl Tyypalyy H3UI1600
KYPry3yJioT.

byn 3.1. OeaymyHIae »KH ©3repMellyy ASKUHUM TYPAOIY CBI3BIKTYY HMeEC
BCUTTuH KaamaraH 4YbIrapbUIBILIBIHBIH L, (G) (p=12) MeiikunUrUHIE

R,(t,7)=1,

e—Zt

t+7+1

KATBIIIBIHBIH KETUIITYY IIapTTapbl TAOBLITAH:

m(t, x)u (t,x)+j'a(t, x,s)u(s, x)d(p(s)+](-b(t, x, yu(t,y)dw(y)= f(t,x)+F(t,xu), (3.1.1)
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MBIHIA (t,X) G ={(t,X):0<t <o, 0<x<oc}, mM(t,x), a(t,x,s),b(t,x,y), f(t,x) - 6enrmyy
dbyHkumsuiap, narsl m(t,x)>0, u(t,x)- Oenrucusz QyHkus. ot),w(x) - Oenrmiyy
ecyyuy Y3TYJITYKCY3 ¢ynkuusiap. ¢(0) =0, w(0) =0; F(t,x,u)— OenrmiyyG,
00JIaCTBIH/IaTBI TOMOHKY CBHI3BIKTYY SMeEC IIapThiH KaHAaTTaHABIPTaH Y3TYJITYKCY3
byHKIHS
[F(tx,u)l<g(tx)u (F)
Tepce oMec g(t,X) MEHEH.

3.1.1.TEOPEMA. Meiimn 1) A) a(t,xs), a,txs)H 8ppetXS)—
GyHKIHSUTAPHI G, o0JacThIHA Y3TYATYKCY3 byHKIHSIAp, MBIH/IA
G, ={(t,x,5):0<s<t<o,0<X<o}, (t,x)cG OOIrOHIO a(t,x,0)>0 KaHA a oo, %,0)<0
OoicyH, (t,x,s) € G, OOIrOHIO &) (t,X,s) >0 KaHa a/ q (t,X,5) <0 OOJICYH.
B)b(t, x, y) , by, (t, X, y) KaHab ., (., y) -QyHKIUANAP G, ={(t, X, y) :0 <t <00,0 < y < X < o0}
oONacThIHA Y3TYATYKCY3 (QyHKUMsUIAp, (t,x)eG OoiaroHgo b(t,x,0)>0 >kaHa
b, (t,x,0)<0 OoncyH, (t,x,y)eG, Oonronmo b (t,x,y)>0 xaHa by, . (t X y)<0
0O0JICYH.

2) (F); 3) m(t,x)>0, fx) L2 ,(G); 4)A(t,x)=m(t,x)-2g(t,x)=A,>0 (rmeurenyy

e
m(t,x) *
TYpre A(t,x)>0,(A(t,X))" €L, ,(G)) maprrapsl aTkapsuickiH aeiinmu. Axma (3.1.1)
TCHJICMECHHHUH Kaalaraujail usirapiisiiuel L2 (G) meiikunaurunae (tuemenyy

Typme L, (G) MelkuHAUIUH/E) KaTaT.

t

3.1.LMUCAIL e*u(t,x)+ [ u(s, x)de(s)+ [e“ ™ u(t, y)dw(y) t—x—sme u'
! gk Ho

MHTETPAIIBIK TEHAEMECH Y4YH MbIHIA (t,X)eG =[0;00)x[0;0), oft)=+/t,p(x)=/x,
3.1.1. TeopeMaHBIH OapbIK IIAPTTAaphl aTKapbLIaT, MbiHAA M(t,x)=e"*, a(t,x,s)=e""",

2
bt X y)=e 7 glt0= e, A, =2 (A =26 el (), L)t _xper el (o)

m(t, x)
Owourzoii ante A) a(t,x,0)=e" >0, a/(t,x0)=-2te " <0,
At X, 8)=2s €7 20, @l (t X,5)=—4tse™ ™ <0;
B) bit, x,0)=e"* >0, b () (t, ,0) == 4x~/x e <0,

bl/’/()’)(t’ X, y) =4y\/§ et27x2+y2 >0, bu,;(x)y/(y)(t’ X, y) =—16xy\/x_y etz*xzerz <0.
Hareribkana 6y TeHIEMCHHH Kaagarad geirapsutblsl u(t,x)e L?  (G) (p=L12),

0.a. OepwireH TEHICMCHHH KaajaraHgail YbITapbUIBIIIEI G =[0; o0)x[0;00) YeKcH3

CEKTOP0 a0COIIOTTYK JKaHa KBaJpaTThIK CyMMajaHyy4dy O0JOT.
3.2. 6enymy cb3bikTyy BCHUT THH 4YbIrapbUIBIIIBIHBIH  YEKTEIUILIUHUH
)KeTI/IHITYY HIAPTTapbIH ayyra 6aFBITTaJIFaH'

u(t, x) IK t,x,s)u(s, x)de(s) ”K t,x,s, y)u(s,y)dw(y)de(s)+ f(t,x), (3.2.1)

to

12



Mpeiana (t, X)EG = [to,oo)x [a,b], Ko(t,X,S), K1<t,X,S, y) , f(t,x) - Oenrmnyy
dynxmsaap; u(t,x) - 6enrucus pynkmus, G, = {t,x,s):t, <s<t<ow,a<x<b},
G, ={t,x,sy)t,<s<t<ow,a<y<b,a<x<b}, oft)y(x) - Gemrmryy ecyyuy
Y3TYIATYKCY3 GYHKOUSIIAD THEHIENYY TYpIe [’[0 ,00) kana |a,b] o6macrapna,
o(t)eClt,, ), f(t,x) gekrenren yuypna, (t,x)eG.

3.2.1. TEOPEMA. TeMeHKY mapTTapabl aTKapbUICHIH JICHIN:
a) K, (t,x,s) - G, obmactsiuma ysrymrykeys dynkims, |[Kq(t,x,s)||¢/(s)|<k(s) Gapapix
(t,x,s)e G, , an amu l(s)eLyft,,») xana 1,(s)-[t,,») ae Tepc smec pyHKIHS .
6) K(txsy) - G me ysrynrykeys dynkums, |[K(txs,y)]|¢'(s)|<l(s) Gapmpix
(t,x,5,y)eG, yuyn, an smu l,(s)eLft,,0) Tumemenyy xanal,(s)-[t,,) me Tepc smec
hyHKIUA
B) f(t,x) - G na ysryarykcys gyHKIus, (tsxl;EG| f(t,x)|=f, <oo.

Anna (3.2.1) BCUTTHH )alrbl3 Y3ryJITYKCY3 YEKTEITEeH YbITapbUIBIIIbI XKallaiT
’KaHa TOMOHKY 0aaJIOOHYH TYYypasbIrbl aHBIK

Ul 0[<Cl,, C- expﬁ 1L6)+ Lo o) (o)) } 322)

3.3.0enymyH0 TOMOHKY ChI3BIKTYY dMec BCUT yuyn 3.2. 6enymyHYH
KBIABIHTHITBIHBIH aHAJIOTY TYBYJIFGH'

v(t, x) _[H (t,x,s,v(s,x)) d(s) ”H (t,x,s,y,v(s,y)) dw(y)de(s)+ f(t,x), (3.3.1)

MbIHA (t x)eG =|t,,0)x|a, b] Ho(t,x,s,v), H,(t,xs,y,v), f(t,x) - Gemrmryy
dyrxumsiiap; V(t, X) - 6enrucns pynxuus, G, = {t.xs):t, <s<t<oo,a<x<b},
G, ={t,xsYy)t,<s<t<ow,a<y<b,a<x<b}, oft)y(x) - Gerrmryy ecyyuy
Y3TYIATYKCY3 GYHKUUSIIAp THEHIENYYy TYpIe ['[0 ,00) KaHa [a,b] obnacrapna,
o(t)eClt,, ), f(t,x) yexrenren yuypna, (t,x)eG.

byn 3.4. GenyMmyHzAe chI3bIkTyy OupuHuM Typaery temenky BCUT kapasnran:

ja(t, x,s)u(s, X)d¢(5)+fb(t, x, y)u(t, y)dy(y)+ “ K(t,x,s, y)u(s, y)dy(y)de(s)= f(t,x), (3.4.1)

MbIHIA (1,X)eG={(t,x):0<t<T,0<x<I}, af(t,x,s),b(t, x,y),K(t Xxs,y) - Oenrwiyy
dbynkumsutap, u(t,X) - 6enrucus QyHKIUA. ¢(t),p(X) - OSITHIYY 6CYyY4y Y3TYITYKCY3
dbyukmusnap. ¢(0) =0, w(0)=0, xaHa OyJ TEHIEMECHUH L, (G) MEUKHHIUTHHJICTH

KaJTBI3ABITBIHBIH JKETUIITYY IIapTTaphl aJIbIHTaH.
3.4.1. TEOPEMA. Meiinn ToOMOHKY IIapTTap aTKapbUIChIH acimm: 1) a(t, x,s)

KaHa &)y, (1, X, ) — QyHKIMANTAapEl G, 00NacThIHAA Y3TYATYKCY3 OOJICYH, MBIHZAA
G, ={(t,x,s):0<s<t<T,0<x<I}, (t,x)eG Oomrormo a(t,x,0)>0, (t,x,s)eG
0O0rOHO0 &), (t,X,8) <0 GoycyH.
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2) b(t,xy) *aHa b, o (tXy) - byHKIEAnapsl G, ={(t,x,y):0<t<T,0<y<x<I}
o0MacThIHAA Y3IYATYKCY3 OOJICYH, (t,x)eG OoiroHAo b(t,x,00>0, (t,x y)eG,
oonronmo by, ., (X, y) <0 OonCyH.
3)K(t,x,s,y) kaHa KGO o o o (t.X,5sy) - QyHKIMSATAPHI
G, ={(t,x,5,y):0<s<t<T,0<y<x<I} obnacTbiHIa Y3TrYATYKCY3 OOJICYH, KaajlaraHjuaiu
(t,x,5,Y)eG,yayH = TeMeHKY 0apabapChI3NbIKTApABIH  aTKAPBUIBIIILEI  Tyypa
a(s, y,0)b(s, y,0) — (¥ (x) —w (¥))(¢(t) - ¢(s))K*(s,y,0,0) > 0,
87106 (8 Y3 DIB) (03, (81 Y, 2) = (S (Y) (K, 0 (8, Y, 7, 2)) 2 0,
K(s,y,0,0) = (@(t) — (s))K ) (5, ¥,0,0) = (W (X) —w (¥))K, ) (s, ¥,0,0) +
+ (0 - (@) - 9K g (5:¥,0,0) 2 @ > 0 (@ - Gearmayy const) .

4) KaajaraHjan t,x,y,2) G, ={(t,x,y,2):0<t<T,0<z<y<x<I} YUYH
1 (4 Y, 000 ) (1 Y, )+ (N () ~w (N)(K (1, ¥,0,2))° <0 aTKaphLbliIie Tyypa Goor.
5) KaajaraHjgau (t,x,5,7)eG, ={(t,X,5,7):0<7<s<t<T,0<x<I} Y4YH

Ay (S %, 70y, (8, %, 0) + () (@(t) — 9(S)) (K ) (5, X,7,0))* <0 aTKapbUIBIIILI Tyypa 00JIOT.
6) kaamaranmaii (t,%,S,Y,7,2) €G, ={(t,x,5,Y,7,2):0<7<s<t<T,0<z<y<x<I} yuyn:
Koo (8, ¥,7,0) = (@(t) = 9(8))K )9 (S, ¥ 7,0) = (W (X) =y (V))K oy, (1 Y, 7, 0) +
+((t) — () w (X) =¥ (YK S5y (1) (81 Y2 7,0) 2 0,

Ky (5, Y,0,2) = (9(t) = 0(8)) Ky ()0 (5, ¥, 0, 2) = (W (X) = (YK (23 (S: ¥, 0, 2) +
+(o(t) — () () - V/(y))K,Z’(z)¢(s)W(y) (s,y,0,2) 20,

Ko (8 Y:7.2) = ((t) - (S))K”' o9 87, 2) =W () —w (VK ) (81 Y27, 2) +
(co(t) P($) W (X) = (MK oy, o) (8 ¥, 7,2) 2 0 6o110T,
Anpa (3.4.1) TeHnEeMECUHMH YbIapbUILIIIEL L2 (G) MEHKUHAUTUHJE JKANTbI3.

byn 3.5.0eaxymy M.M. JlaBpeHTbeB OOIOHYA PETYJSPU3ALMIOO ONEpPaTOPyH
Ty3yyre xaHa C(G)MeUKHMHIUTHHICTH OSKH ©3repMeNlyy OHpWUHYM TYpIery
ceI3bIKTYY BCUTTHH YbIrapbUIBIIBIHBIH JKAJITBI3AbITBIHBIH JKETHILITYY IIAPTTapbIH
anyyra apHaJraH:

.[K (t, x,s)u(s, x)de(s) IIN (t,x,s,y)u(s,y)dw(y)de(s)= f(t,x), (t,x)eG, (3.5.1)

to to Xo

MbiHZa u(t,x) - mmenyyuy ¢ymxmms, K(t x,s),N(t,x,s,y) - Genrmuyy saponop,

f(t,x) - Oemrmmyy ¢yHkums; Xe([x, X] 6Gomrommo  f(t,x)=0  Gomor;
G={t,x):it, <t<T,x, <x< X}, olt)hw(x) - Oerrmnyy ocyydy Y3TYJITYKCY3
byHKUHMSIIAp.

2-3-rnaBanapblHbIH OapJbIK TeOpeMallaphl jKaHa K33 OMp HaTbIdXKanapbl YUyH
KOIOJITAH IIAPTTapJblH TAOUTBIAIBITBIH KOPCOTKOH WJUIIOCTPATUBAMK MHCAIIAP
TY3YJT6H.

JluccepTauMsulblK HMINOTHH COHYHJA JKacailaH W3WIAO6eJOpAYH >KaHbUIBITBI
KOHYHJI® KOPYTYHAYJAp YbIFapbUIbII, AJBIHIAH >KBIMBIHTBIKTAPbIH TEOPETUKAIIBIK
’KaHa MPAKTUKAIBIK KOJIJIOHYJIYII MYMKYHUYJIYKTOPY Tyypailyy alThuIaT.
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PE3IOME
BaiirecexkoB A0audaut Ma:xxurtoBu4

“BoabTeppa-CTHITbeCTHH HHTETPAJABIK KaAHA MHTErpo-Aud depeHunanabIKk

TeHJIEeMeJIEPUHNH YbITAPbLIBIIITAPbIHBIH KACHETTEPUH U3HJIA00HY

oHYKTYpPYY neren temaaa 01.01.02-qudgdepeHuuanabik TeHaeMeIep,

AUHAMHUKAJBIK CHCTEMAJIAP KAHA ONTUMAJIBIK 0AalIKAPYyy AereH aJiuCTHK
0010HYA PU3UKA-MATEMATHKAJIBIK HIMM/IEPAUH KAHAUAATHI OKYMYIITYYJIyK
AAPaKACHIH AJIYYy YYYH AMCCEPTALMS CYHYIITAJITAH

YpyHrTyy ce3aep: ecyyuy ¢(yHKuus OOwHYA TYyHOy, JKUHYH TYPAOTY
Bonbreppa-Ctuntbectun uHTerpasiabik TeHaemecu (BCUT), OupuHumM TapTunreru
BonwsTeppa-Cruntbectun  uHTerpo-muddepenmmanabik  tegaemecu  (BCUT),
skuHun  Taptuntern BCUT, sxm  e3repmenyy Oupunum Ttypaery BCUT,
abCOMIOTTYK >KaHa KBaJpaTTbIK HWHTETpayJaHyy, 0aajaoo, UYEKTEITCHIUK, HOJITe
yMTyJyy,  aOCOJIOTTYK  >KaHa  KBQJPATThIK  CyMMaJlaHyy,  JKaJTbI3JIbIK,
PETYISPU3ALULIIOO.

N3uaneenyn oobekTHcu: skuHuM Typaery BCUT, OupuHuM xaHa SKUHYU
taptunteru BCUJT, sxu e3repmesyy Oupunun sxana skuHuu typaery BCUT.

M3nianeenyn makcarbl: cbi3blkTyy BCUT THH xapbIM OKTOTY napaxanyy
a0COIOTTYK MHTETPAJIJAHBIIIbI; KapbIM OKTOTY OMPUHYM KaHA YKUHYU TapTUIITETH
ce3BIKTYY 3Mec BCUTTHUH YbIrapbUIBIITAPBIHBIH KaHA allapiblH OUPUHYU
TYYHJIyJIApbIHBIH 0aaio0JIopy >KaHa AaCHUMITOTUKAJIBIK KACHETTEPU YUYH; >KapbiM
OKTOT'Y 9KH ©3TrepMeJTyY SKHHYH TYPAOTY CBI3BIKTYY aHa ChI3bIKTYY d3mec BCUTTun
YbITapbUIBIILITAPBIHBIH ~ a0COJMIOTTYK KaHa KBAAPATThIK CYMMAJIaHYyCy >KaHa
YEKTEIUIIN; OSKU e3repmenyy OupuHuum Typaery cbi3biktyy BCHUTTHH
YbITaPbUIBIIIBIHBIH KaNTBI3ABITBl KaHA PETYJSIPU3ALUASIIAHBIIIbBl YUYH JKETHUIITYY
mapTTapasl anyy.

M3unpeenyn ycyaaapsl. M3unnee npoueccunae KP YMAHbIH MatemaTuka
MHCTUTYTYHJa UIITEIIUII YbIKKAH TEHAEMEIECPAN ©3repTYH TY3YY, CAJIMAKTBHIK KaHA
kecyyuy yukmusuiap, CTUITbEC HHTETPAIbl MEHEH MHTETPaJIbIK 0apabapChI3IbIKTap
’KaHa TEPC dIMeC KBaAPATTHIK hopMaiap yCysaaphbl KOJIOHYIAY dKaHa OHYKTYPYJITY.

M3ui1166HYH MIIMMMI KaHBLIBITBL. DKUHYU Typaery cbi3blikTyy BCUTTHH
YbITAPbUIBIIIBIHBIH KapbIM OKTOTY a0COJIOTTYK XKaHa KBaJIpaTThIK
WHTETPANAAHBIIIbI, CHI3BIKTYY dMec OupuHun Taptunterd BCUATTHUH 4birapbUibIib!
YUYH YEKTEINTeHJWTWH, HOeJIre YMTYIYIIyH, aOCOJIIOTTYK J>KaHa KBaJpaTThIK
MHTETPAIaHbIIIBl YUYH KETUINTYY Haptrap TaObUIAbl. ChI3BIKTYY 3MEC JKHWHYU
taptuntern BCHU/TTuH kaanaraH 4blrapbUIBIIIBIHBIH JKaHa aHbIH OWPUHYH
TYYHIYCYHYH apbIM OKTOTY YEKTEJITeHJIUIH, aOCOMIOTTYK aHa KBaJpPaTThIK
WHTETPAIJIAHBIIIBI, HOJIre® YMTYJIYIIYHYH JKETUINTYY IIAPTTApbl aJbIHIBL. KU
©3repMeTyy KUHYM TYpAery Chbi3bIKTYy d3Mec BCUTTUH 4UblrapbUIbIIIBIHBIH YEKCHU3
CEeKTOpPIO aOCONIOTTYK JKaHa KBaJpPaTTBIK CYMMaJIlaHYyCy, UYEKCH3 THIIKEIe
YEKTETUIIH jKaHa 0aaJOOCYHYH JKETHINTYY MAPTTapbl TaOBUIABL. DKU ©3repMeyy
oupunun Typrery ChBBIKTYY BCUTTHH YbITapbUIBIIIBIHBIH THK OypuTyKTa
KBaJPATTHIK CyMMaJaHyydy JKaHa Y3TYJTYKCY3 (QYHKIUSTIAPIbIH MEUKIUHIUTUH]ICTH
KANTBI3ALITH )kana M.M. JIaBpeHTheB O0I0OHYA PETYIISpPU3aAMIIAHBIIIB KapaslIbl.
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PE3IOME
Ha quccepraunio baiirecekoBa Aoaubanra Maxkurosnua «PazBurue
HUCCJICJOBAHUH CBONMCTB PellieHUl MHTEIPAJbHBIX U HHTErPO-
au¢ppepeHuINATBHBIX YpaBHeHUl BoabTeppa-CTuiTheca) npeacTaBjieHa HA
COMCKAHME YYCHOH CTeneHr KAaHANAATa PU3NKO-MAaTeMATHYeCKUX HAYK 110
cnenuagabHocT 01.01.02-1udPpepeHnuanbHbie YypaBHEHHS, JTHHAMUYECKHUE
CHCTEeMbI U ONITHMAJIbHOE YIIPABJICHHE

KitoueBble cj10Ba: Mpou3BOIHAS 1O BO3pacTarouied pyHKINN, UHTETPaIbHOE
ypaBHenue  Bomabsreppa-Ctunteeca  (MYBC)  Broporo  poja,  MHTErpo-
anddepennuanbHoe ypaHeHue Bonbreppa-Crunteeca (MYBC) nepBoro nopsinka,
NJYBC Btoporo mnopsiaka, nsymepHoe MYBC Btoporo pona, nsymepHoe MYBC
MEepPBOro poja, adCOJMIOTHAS M KBaJApaTHUHAs HUHTETPUPYEMOCTh, CYMMHUPYEMOCTb,
OILIEHKA, OTPAHUYEHHOCTh, CTPEMJIEHUE K HYJIIO, € IMHCTBEHHOCTb, PETYJISIPU3aLINSL.

Oo6bexT uccaegoBanusi: UYBC Broporo pona, MJIYBC nepBoro u BTOporo
nopsiaka, nsymepnoe MYBC BToporo poxna, nsymepHoe MYBC niepBoro popa.

Heas padotsl: [lomyunth 10CTaTOUYHBIE YCIOBUSA JIJISl CTENIEHHON aOCOMIOTHOMN
UHTETPUPYEMOCTH Ha moJiyocu pemeHus JjuHeiiHoro WYBC, ouneHku wu
ACUMIITOTMYECKUX CBOWCTB PEIIEHHMHM W UX TMEpPBbIX MPOU3BOAHBIX CIA00
HenuHeHbix UIYBC nepBoro m BTOpOro mopsigkoB COOTBETCTBEHHO Ha IMOJIYOCH;
KBaJpaTUYHON CYMMHUPYEMOCTH U OTPAHUYEHHOCTH HA MOJIYOCH PEIICHUN JTUHEWHBIX
n cnabo HenuHedHBIX AByMepHbiIx WMYBC Broporo pona; peryiaspuzalud H
€IMHCTBEHHOCTH peIIeHUs TUHENHbIX ABymMepHbIX Y BC nepBoro poaa.

Mertoauka wucciaenoBanusi. [IpuMeEHSIOTCS W Pa3BUBAIOTCS  METOJIbI
npeoOpa3oBaHusl ypaBHEHHM, METOJ] BECOBBIX M CPE3bIBAIOIIUX (PYHKIIMM, METOJ
MHTETPAIBHBIX HEPABEHCTB C HUHTErpasioM CTuiTheca, METOJ HEOTPHULATEIIbHBIX
KBaJpaTuyHbIX (hopm, paspadoranusie B UM HAH KP.

Hayuynasi HoBH3HA: YCTaHOBJICHBl JOCTATOYHBIC YCJIOBHS aOCOJIOTHON U
KBaJ[paTUYHON MHTErPUPYEMOCTU HA MOTyocH pemreHus JnHeitHoro NYBC BToporo
poaa 6e3 MpeInoNoKEeHHS, YTO STUMH CBOMCTBAMU 00JaJacT €ro CBOOOHBIN YJICH;
JUISI OTPAaHUYEHHOCTH, CTPEMJICHHS K HYJIO, aOCONIOTHOM | KBaJApaTUYHOU
MHTETPUPYEMOCTH Ha Toiiyocu perieHus ciabo nHenuneitnoro MIYBC mepsoro
MOpsiIKa; OTPAaHMYEHHOCTH Ha TOJYyOCH JIO0OTr0 pelieHuss W ero IMepBoi
npou3BoAHON cnabo HenmuHerHoro MJIYBC Broporo mopsinka, aOCOMIOTHON
KBAJIPATUYHON MHTETPUPYEMOCTH HA TIOIYOCH, CTPEMJIEHHS K HYJIIO TEPBOU
MPOU3BOJAHON JFOOOTO PEIIEHUs] 3TOr0 YpaBHEHHMsI; aOCONIOTHOM M KBaJApaTUYHOU
CYMMHUPYEMOCTH Ha OECKOHEYHOM CEKTOpE pelIeHUs] cJlabo HEeJIMHEWHOIo
nsymepHoro MYBC BToporo pozna; [uisi OTpaHUYEHHOCTH PELIEHUS JIMHEWHOTO U
cnabo HenuHeiHoro nBymepHeix MYBC BTOporo posa B OECKOHEUHOW IOJIOCE;
€IMHCTBEHHOCTU peuieHus jauHerHoro asymepHoro MYBC mnepBoro poaa B
MPOCTPAHCTBE KBAIPATUIHO CYMMUPYEMBIX (DYHKITMI B 3aJaHHOM TPSIMOYTOJILHUKE,
perynspusupyemoctuy  mo M.M. JlaBpeHTbEBY W €OMHCTBEHHOCTH PELICHUSA
nuHeiiHoro aBymepHoro MYBC mepBoro poaa B MPOCTPAHCTBE HEMPEPHIBHBIX
GyHKIMIA B 3aJaHHOM MPSMOYTOTHHUKE.
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SUMMARY
on the dissertation ""Development of research on the properties of solutions of
integral and integro-differential VVolterra-Stieltjes equations' by Baigesekov
Abdibait Majitovich for the degree of candidate of physical and mathematical
sciences, specialty 01.01.02-differential equations, dynamical systems and
optimal control

Keywords:derivative with respect to increasing function, Volterra-Stieltjes
integral equation(VSIE) of second kind, first-order integro-differential Volterra-
Stieltjes equation (IDVSE), second-order IDVSE, two-dimensional second-order
VSIE, two-dimensional VSIE of the first kind, absolute and quadratic integrability,
estimation, boundedness, tending to zero, absolute and quadratic summability,
uniqueness, regularization.

Object of research:the second-order VSIE, the first-order IDVSE, the second-
order IDVSE, the two-dimensional second-order VSIE, the two-dimensional VSIE of
the first kind.

Aim of research:To obtain sufficient conditions for the power-law absolute
integrability of solution of the linear VSIE on the semiaxis; the estimates and
asymptotic properties of the solutions and their first derivatives of weakly nonlinear
first-order and second-order IDVSE on the semiaxis, respectively; quadratic
summability and boundedness on the semiaxis of the solutions of linear and weakly
nonlinear two-dimensional VVSIE of the second kind; regularization and unigueness of
the solution of linear two-dimensional VSIE of the first kind.

Methods of research:The methods : of transformation of equations, of
weighting and cutting functions, of integral inequalities with the Stieltjes integral,
the method of nonnegative quadratic forms developed at the IM of NAS of the
Kyrgyz Republic are applied and are being developed.

Scientific novelty:Sufficient conditions for absolute and quadratic integrability
on the semiaxis of the solution of a linear VSIE of the second kind are established
without the assumption that these properties are possessed by its free term; for
boundedness, tending to zero, absolute and quadratic integrability on the semiaxis of
any solution of a weakly nonlinear first-order IDVSE; boundedness on the semiaxis
of any solution and its first derivative of a weakly nonlinear second-order IDVSE,
also estimates, tending to zero, absolute and quadratic integrability on the semiaxis of
the first derivative of any solution of this equation; absolute and quadratic
summability on the infinite sector of the solution of a weakly nonlinear two-
dimensional VSIE of the second kind; for boundedness of the solution of a linear and
weakly nonlinear two-dimensional VSIE of the second kind in an infinite strip;
uniqueness of the solution of a linear two-dimensional VSIE of the first kind in the
space of quadratically summable functions in a given rectangle; regularizability after
M.M. Lavrentiev and the uniqueness of the solution of a linear two-dimensional
VSIE of the first kind in the space of continuous functions are found.
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BAUTECEKOB ABJJUBAUT MAXKUTOBUY

BOJIBTEPPA-CTUWITBECTHUH UHTEI'PAJIIBIK ) KAHA UHTEI'PO-
JANOOEPEHIUAJIBIK TEHAEMEJIEPUHUH
YbII'APBIUIBIIITAPBIHBIH KACUETTEPUH U3UJIJIOOHY
OHYKTYPYY

bu3MKa-MaTeMaTHKa WIMMICPUHUH KaHIUaThl MITUMUN
JTApAKAChIH U3ACHUI allyyJarbl TUCCEpTAlUSHbIH

ABTOPE®EPATHBI

Tupax 100 sx3. Uenemu 60 x 84/16. Kenemy 1,25 6acma tabax

“Ainar” OacMakaHacbhIHIa 0ACHUIIBI.
bumxkexk m1., TamkeH k., 60
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