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HNIIKE KAJIIIBI MYHO3/10MO

JluccepTanMsiHbIH  TEMACBIHBIH AKTYAJAYYJYry. AKBIPKBI KbUIIAPbI
OMpUHYU TYpPIAOTY HHTErPalAblK TEHJAEMENEp TEOPHUACHl KOPPEKTTYY dMec
TeopusIap aMarbl KaTapbl ©HYTYII KeJe KaTtar. MaTeMaTHKaIblK MaceselnepIuH
apacblHIa YeyuMiepu OalllTankbl MaalbIMAaTTapAblH OWp a3 e3repyyJiepyHe
TYpyKCY3 MaceselepArH Kiaccel 0ap. Anap OamTankbl MaajabIMaTTapJblH OUp a3
AJI€ ©3repYIIY YbITAPbUIBIIITAPBIHEIH ONYTTYY SPKUH ©3TePYIIYHO ajbIl KEJIUIIH
MEHEH MYHO3/0eJI0T. BUpUHYM TYypJery ChI3bIKTYY HWHTETPAJIbIK TEHIEMENEp
MBIHIa KOPPEKTTYY 3MeEC KOIJITaH Maceneliep KIACCHIHBIH Oup Typy Oomym
JCENTENET.

Kemuynyk Teckepu macenenep KOPPEKTTYY 3MEC KOIOJITaH Maceleiepre
KUPET MHUCAIBI, TAXKPbIHOagaH albIHTaH >KaKbIHAAIITHIPHUITAaH MaallbIMaTTapIbl
UIITETYYAe OallTankbl MaajlbIMaTTapIbIH OMp a3 e3repylly YCHUMICPUHUH OUp
TOI ©3rePYILIYH® alblll KEIUIIM MYMKYH. KOppekTTyy »5Mmec KOHJIraH
MacelieNiepau YbITrapyyHYH a3bIpKbl TEOPUSCHl POCCUSIBIK MaTemaTukrep — A.H.
TuxonoBayHn, M.M. JlaBpentseBauH, B.K.MBaHOBIyH SMrektepuHe, kaHa
anapJiblH WJIMMHUI MEKTENITEPUHE HETU3ICITUII, KEIUN YbIKKAH KbIMBIHYBUIBIKTAPIbI
JKorwyra mapT Ty3eT. KOppekTTyy »sMec Maceleyiep TEOPHUSACHIHBIH JKaHa
TUPKEMEJIEPUHUH OHYTYIIYHO okymymrtyyiaap M.M.JlaBpentseB, A.H.TuxoHOB,
B.A. Apcenun, B.K. lBanos, B.B. Bacun, M.1. Umananues, B.Il.Tanana, B.I'.
Pomanos, A.I'. Arona, FO.E. Anukonos, C.I1 Humarckuii, B.A. Mopo3zos, A.JL
byxreiim, A.M. Jlenucos, H.C. I'a66acos, C.1. Kabanuxun, A.C. AnapiuH, A.
AcanoB, A. Caagabaes, T.I{.OmypoB, T.T. KapakeeB, b.C. Ao6mabekon, 3.A.
Kanenoga, I'. CanapoBa %k.0. OJIyTTYyy CalbIMJIapbIH KOIIYIIIKAH.

JuccepTauMsiHbIH  TEMACBIHBIH WJINMHUI-U3WIA00 MPOrpaMMaJiapbl
’JKaHa J0Ja000psaop MeHeH Oailanblmbl. J[uccepranusiblk um  KeIprei3
PecniyOnukaceiHBIH ~ YIYTTYK WIMMJAED aKaJeMUSChIHBIH TeopusiblK >kaHa
KOJIIOHMO MareMartnka MHCTUTYTyHyH MHWWHun: «Kep Tutupeemepay bikuam
MPOTHO3/I00 YYYH TE€O(DU3UKAIBIK KOPCOTKYUTOPIY TAIT00J0 KOMIBIOTEPIUK
MOJENACIITHPYY, AUHAMUKAJIBIK CHUCTEMaiap, TECKEpU KaHA ONTUMAJAAIITBIPYY
HSKOHOMHKAJIBIK MaceJeJIepU TEOPUSICHIHBIH ACUMIITOTUKANIBIK KaHa aHATUTUKAJIBIK
yCyJNIapblH OHYKTYPYY kaHa tupkemenepn» (2012-2014-x0k., MaMIICKETTHK
karroo HoMepu Ne0005756), «JluHaMHUKaIbIK CHUCTEMaNApPAbIH TYPYKTYYIYTY,
TECKEpU MaceleiepIuH YeUUMACPH, IKOHOMHUKAIBIK >KaHa Teo(U3UKAIIBIK
MPOIIECCTEP TEOPHUSACHIHIA KOMIBIOTEPAUK MOJACIICIITUPYYHY, ACUMIITOTUKAJIBIK,
TOMOJIOTHSJIBIK JKaHa aHAJMTUKAJIBIK YCYJIIapAbl OHYKTYPYY KaHa TUPKEMETIECPH»
(2015-2017-xk., mam. kaTT00 HOMepu Ne0007125) monbOOPIIOPYHYH aliKarbiHaa
aTKapbUIABI Y)KaHa YIIyJl 10J1000pJiop OOKOHYA OTUYETTOPTIO KUPTU3UIIIH.

N3unageenyn Makcatbl OHPUHYU TYPAOTY CBI3BIKTYY HWHTETPAIBIK
TEHJIEMEJIep/IM KaHa ajap/blH CUCTeMalapblH *apblM OKTO JKaHa OKTO YbITapyy
YUYH PEryjspu3alusiooqy ONepaTopiiopay Typry3yy, MbIHIA TEHAEMEIEpIUH
YKaHa CUCTEMAJIAPJbIH YE€UMMJIEPUHHH KaITbI3AbITEI TEOPEMACHIH NAUIIA06 KaHa



KOPPEKTTYYJAYK KONTYKTOPYHYH ap TYpAYY TONTOMIOPYHAA TYPYKTYYJIyTYH
0aanoo 6oJIyn caHaar.

Koronran makcaTka )eTyy Y4yH TOMOHKY MaceJieJiep aHbIKTAJIJIbL:

- OupuHuM Typery OpearoyibM ChI3bIKTYY HHTETPAIbIK TEHIEMENEpH YUYH
YEUUMIECPUHUH KaITbI3AbITBIHBIH IIAPTTAPBIH aNYyY;

- OupuHuM TYpaery ®pearoyibM ChI3bIKTYY UHTETPANABIK TEHAEMEICPUHUH
YKaHa ajapAblH CUCTEMAJapbIHbIH PETYJIAPU3ALUIOO ONEPATOPYH TYPry3yy *KaHa
YKapbIM OKTO, YEKCH3 OKTO YCUHMMJICPUHHUH TYPYKTYYJIYT'yH 0aaoo;

- YuyHuy Typaery @®pearosibM CbI3bIKTYY HHTETPAIIAbIK TECHIEMEICPUHUH
JKaHa ajapAblH CUCTEMAalapbIHbIH PETYAPU3ALUSIIOO0 ONEPATOPYH TYPry3yy *KaHa
YKapbIM OKTO, YEKCHU3 OKTO YCUHMMJICPUHHUH TYPYKTYYJIYT'yH 0aaoo;

- OupuHYM XaHa Y4yyH4Yy Typaery DpenroyibM ChbI3BIKTYYy HHTETPAIABIK
TEHJIEMEJICPUHUH CHUCTEMAaChIHBIH OUpP KJAcChl YUYH ap TYPAYY KOPPEKTYYJIYK
KONTYTYHI® YECYUMICPUHUH O KAITBI3ABITBI TEOPEMACBIH  JAIMIJIOO JKaHa
TYPYKTYYJIyT'YH 0aanoo.

N3unaneenyn bikMagnapbl. V3uigeeHyH >KypyumryHIe (YHKIIMOHAIIBIK
aHaJIM3 yCyly, TEPC dMeC KBaJpaTThiK (opmanap bikmackl, M.M.JlaBpeHThEBIMH
pEerynspr3alusIIO0 BIKMAChL, HHTErPAJABIK ©3r6pTYYJIOp bIKMaJIapbl KOJAOHYIIAY.

NiTuH MIMMHA KAHBLIBITBL:

- OupuHuM TYpaery ®pearoyibM ChI3bIKTYY WHTETPANABIK TEHIACMEICPUHUH
Oup KJacChl YYYH JKapbIM OKTO YEYUMJEPUHBIH >KaJITBI3IBITEI TEOPEMACHI
JAITAIICH]IN;

- oupuHuM TYpaery dpenrosibm ChI3BIKTYY UHTETPAIIABIK TEHASMEICPUHUH
Oup KJIacChl Y4YYH JKapbiM OKTO deunmzaepuH M.M.JIaBpeHTheB OoOrOHUA
PEryJIIpU3aIUsIIOO ONEePaATOPy TYPry3yJiay kKaHa TYPYKTYYIyry OaajaaH/Ibl;

- oupuHuM TYpaery dpenrosibM ChI3BIKTYY UHTETPAIIABIK TEHASMEICPUHUH
OUp KJIaCcChl YUYH OKTO YEUUMJIEPUHUH KAJITHI3bITBI TEOPEMACHI AT ICHIH;

- YuyHuYy Typaery ®@pearonbM ChI3BIKTYY UHTETPAJAbIK TEHACMEICPUHUH
Oup  KJaccel  y4yH  OKTO  yeuuMmaepuH  M.M.JlaBpeHTheB  OOIOHYA
PETYISPHU3AIUSATIO0 OTIEPATOPY TYPry3yJiay sKaHa TYPYKTYYJIyTy OaanaH/bl;

- OupunuM TYpaery ®penrosibM ChI3BIKTYY WHTETPAIIABIK TEHIACMEICPUHUH
CUCTEMAChIHBIH OMp KJACChl YUYYH >KapbiM OKTO YECUMMICPUHHUH >KaITbI3IBITHI
T€OpEeMachl JaTUIIACH I,

- OupunuM Typaery ®pearoyibM ChI3BIKTYY HHTETPAABIK TCHACMEICPUHUH
CUCTEMACBhIHBIH OUp KJacchl YUYH OKTO yeunmjepuH M.M. JlaBpeHTbeB OoroHYa
PeryJIsIpU3alusIOO0 ONepaTopy TYpPry3ysay *KaHa TYPYKTYYJyTy OaajaHbl,

- yuyHuy Typaery @pearoibM ChI3BIKTYY MHTETPAIAbIK TEHAEMEIEp
CUCTEMACBIHBIH  apbIM OKTO YE€YUMMICPUHUH S KaITBI3AbITBI  TEOPEMACHI
JATAJIICH]IH.

N3un166HYH  TEOPUSAJBIK MAAHWIYYJIYTY KAHA  NPAKTHKAJIBIK
Oaanyyayry. W teopusiabik MyHe3re 33. M3Wi1e6HYH HATHIMKACHIH/IA aJIbIHTAH
TEOPUSUIBIK  JKBIMBIHTBIKTAD ~ WJIMMJIMH  JKaHa TEXHUKAHbIH ap KaHgau
TapMakTapblHAA KOJIOHYIYIIY MYMKYH.



N3naneenyn IKOHOMUKAJBIK MaaHWIYYJIYTy. M3unneenyx
HaThIKagapbl MAaKPOIKOHOMUKAJIBIK MOJEIIAEPAN, ap KaHAAall SKOHOMHUKAJIBIK
KyOynyIITapAblH TUHAMUKACHIH, y3aK YOAKbIT HHTEPBAJIapbIHIarbl SBOJIOUSICHIH
V3WII06/6 KOJIJIOHYIYIY MYMKYH.

JluccepTanMsHbIH KOProoro aJbIHbIN YbITYY41Y HEru3ry :o000J10py:

- OupuHuM TYpaery OpearoyibM ChI3bIKTYY MHTETPAIBIK TEHIEMEICPUHUH
YKapbIM OKTO YEUHMICPHUHUH KaITbI3IbITBIHBIH JKETUILTYY IIAPTTAPHI;

- OupuHuHM TYpaery OpearoyibM ChI3BIKTYY WHTETPAIILIK TEHIEMEICPUHIH
OWp KiIacchl YYYH KapeiM OKTO ueunmaepun M.M. JlaBpentheB OoroHYa
PEryJIIprU3alMsIIoOO ONEPaTOPy KaHA TYPYKTYYJIYTy;

- OupuHuM TYpaery OpearosibM ChI3BIKTYY WHTETPAIILIK TEHIEMEICPUHIH
OKTO YCUUMJICPUHUH >KaJTbI3/IbITBIHBIH KETUILTYY,

- oupuHuM TYpaery OpearonbM ChI3bIKTYY UHTETPATIBIK TECHACMEICPUHUH
Oup KJaccel Y4YH OKTO yeunmjaepuHuH  M.M.JlaBpentheB  OoroHua
PEryIISIpU3alUsIIO0 ONEPATOPY KaHA TYPYKTYYIYTY;

- OupuHuM TYpaery OpearoyibM ChI3BIKTYY WHTETPAIBIK TEHIEMEICPUHUH
CUCTEMACBIHBIH apblM OKTO YEYMMJICPUHHUH JKAJITBI3JABITBIHBIH KETUIITYY
mapTTapsl;

- OupuHuM TYpaery OpearosibM ChI3BIKTYY WHTETPAIBIK TEHIEMEICPUHUH
CUCTEMACBhIHBIH OHMp KJIACChl YYYH JKapbiM OKTO udeuuMmaepud M.M.JlaBpeHTheB
OOIOHYA PETYISAPU3ALUAIO0 ONEPATOPY KaHa TYPYKTYYIyry;

- oupuHuM TYpHery OpearonbM ChI3bIKTYY UHTETPATIBIK TEeHACMEIECPUHUH
CUCTEMACBhIHbIH OMp KJIACChl YUYH YEKCU3 OKTO yeunumiaepuH M.M.JlaBpeHTheB
OOIOHYA PETYISAPU3ALUATIO0 ONEPATOPY TYPry3yJiay KaHa TYPYKTYYIIYTY.

N3neHyy4yHYH KeKe cajbIMbl. BUpUHUM TYPIOTY ChI3BIKTYY UHTETPAIABIK
TEHJEMENEPIN, aNapAblH CUCTEMAJIAPBIH YbIrapyy Y4YYH PpETyJSIPU3aLUAI00Uy
ONEPATOPIOPAY TYpPry3yyAa, ajJapAblH YCUMMACPUHUH >KaAIThI3AbITBl TEOPEMACHIH
JTATIII06/10 KaHa TYPYKTYYIYT'YH 0aanooo Typar.

M3ui1166HYH KbIMBIHTBIKTAPBIH  anpodanusaioo. JluccepraiusiHbiH
Marepuaniapbl OoroHYa OWp Heue D3I apalblKk JKaHa PecIyOJUKaJIbIK
KOH(pepeHIMsIapa OasHIaMaap *acajbl:

-  «beckoHeUHOMEpHBII  aHamW3,  CTOXacTWKa,  MaTEMaTHYECKOE
MOJICIMPOBAaHUE: HOBBIE 3a7aud U METOAbD» [IpobiieMbl MaTeMaTH4ecKOro u
€CTECTBEHHOHAYYHOTO 00pa30BaHUs 311 apayibik KoHpepeHmmsicol (Mocksa: PY/IH,
2014-xpuiapia 15-18-1exaOphi);

- «Teopus M 4YMCIEHHBIE METOJIbI PEIICHUS OOPATHBIX U HEKOPPEKTHHIX
3ajau» 9J apaiblk wiauMmui  koH(pepenuuschl (HoBocuOupcek, 2015-x. 19-24-
OKTSIOpBI);

- bepybaeB oxyymapeinmarsl OasHmamanapiasiH - Tesuctepu  (Kbiprei3
Pecniyonukacel, buikek maapsl, 2018-xbi1abiH 1-MapThi);

- Mathematical Analysis, Differential Equations & Applications
Oasugamanbin Tesuctepy  — MADEA-8 (Honmon arta, 2018- sxeuiapiH 17-23
UIOHY).



JluccepTauMsuiblk M3WIAOOHYH HaTblibkaiapel M.M. AJbIIIEB aThIHAATHI
Om  TEXHOJIOTUSIBIK ~ YHUBEPCUTETMHUH  «OJKOHOMHMKANArbl  KOJJAOHMO
uHpopMaTHKa»  KapeApachIHBIH KEHEUTWUJITeH OTypyMyHAa  TalKyyJIaHIbl
(mpotokonr Ne3, 30-okts16pb, 2018-kb11)

Hyonukanusiap.  [{ucceprauMsuiblk  HMINTHH —~ HETU3TH  Ma3MyHY
n3nenyyuyHyH PUHIIke kupren perieH3upieHyydy OacblaManapia, *KbeliiHaKTap/ia
KaHa 4YeT OJIKOJYK ME3TWIIUK OachliManap/ia >Kapblkka YbIKKaH 8 WIMMHMA
MaKaJlachbIH/a JKapbisutanran. MiMmakT-gakropy 6ap *KypHangap/a - 2 Makaia.

JluccepTanMsHbIH TY3YJYHYy KaHa KeJaeMmy. Jlucceprauus KUpULIYYAOH,
naparpadtapra OesyHTeH Y4 OenyMIeH, KOpyTyHaymaH skana 103 arajbimrarsi
KOJJIOHyJIraH OylakTapAblH TU3MECHMHEH TypaT. MmTuH Ma3MyHy MaiiuHajaa
Tepuired 92 GETTeH TypraH TeKCTTE YarbUIABIPBIITaH.

NIITUH HEI'M3I'N MASMYHY

bupunyu 6Genymoe nuccepTalMsIHbIH TeMachl OOIOHYA HINTEPAUH 0030py
YKaHa KOITyM4ya MaTepuallap YarbUIIbIPbUIIbI. AHIa KOPPEKTTYY dMEC Macesenep
KaHa KOPPEKTTYY AMEC Maceyesiepre KeATHUPWIYYdy Maceleiep TEOpHUsACHIHIATbI
WINMHUHN U3UII0616PAYH HETU3TH KbIUBIHTBIKTAPBIHBIH 0030y Kacasbl.

2-0o1ymO0o  (DYHKIMOHANJIBIK aHaliu3, KBaJpaTThIK QopManap >KaHa
O0apabapChI3ABIKTap BIKMAJApblH TaWJATaHBIT OWUPUHYN TYPAOTY CBI3BIKTYY
WHTETPAIABIK TCHICMEIEPANH JKaphlM OKTO JKaHA YEKCH3 OKTO YCUMMJICPHUHUH
YKAJTBI3IBITH TEOPEMAChl TATWIACHIN. BUpHHYN TYpAOry ChI3BIKTYY HHTETPAJIbIK
TeHaeMenepaud  L,[a,0) kaHa L,(-oc;00) MEHKMHOMIWMHIE YEYHMIEPH YUYH
TYpYKTYyJIyKTyH Oaanapbl anbiHTaH >kaHa M.M. JlaBpeHTbeB OOrOHYA
PETYISPHU3AUSTIOOUY ONepaTopIoOp TYPry3yJraH.

4 nmaparpadTan Typran 2-6eayM OMpUHYH kKaHa YayHUY Typaery @penroism
CBI3BIKTYY HWHTETPAJIBIK TEHJIEMEJICPUHUH >KapbIM OKTO J>KaHa YEKCHU3 OKTO
YEUUMJICPUHUH SKAJTBI3BITEL, PETYISIPU3ANUSAIO0 KaHa TYPYKTYYJIyTyH 0aayioo
OOIOHYA M3WIIIO6JIOPTe apHAIIIHI.

2.1-§Ta TOMOHKY TYPAOTY ChI3BIKTYY HHTETPAJIBIK TEHAEME Kapasabl

Ku=[K(tsls)s = 1(t) tela) 0
Mgriaa ]?OO‘K(t, S)‘Zdet < 00,
_[Alts) ass<t<o,
K(J[’S)_{B(t,s), a<t<s<oo

TeMeHKy mapTTap aTKapbUIChIH JICHIN:
a) 6ap)1511< (t, S) eG= {(t, S), ass<t< OO};
H(t.s), Hi(t,s), HZ(ts)e L(G) yuyn



H(t, S) = A(t, S)+ B(S,t) TYYHIyJIapbl

0) Gapaeik te [a, OO) YIYH !LFT)O H(t,a)z 0, H!(t,a)<0,
Oapapik S € [a, ) yayn lim H!(t,s)>0,
6apmpik (t,S) €G yayn H/(t,s)<0.

B) TOMOHKY IAapTTApbIH KOK JEreH/1e OMpee aTKapbUICHIH:

1) mespiuk Gapawik t € [a, o) yayn H/(t,a)<0,

2) m3pauK Oapaplk S € [a, OO)Y‘—IYH !m H!(t,s)>0,

3) mP3pIMK (t, S) e Gyayn H/(t,s)<0.

1-Teopema. a), 0) >xkaHa B) aTKapbUICHIH Acinu. AHma (1) TeHAeMEHHH
L, [a, oo) M C[a, OO) — MEUKUHAUTUHAC YCUUMICPH KAJITHI3.

2.2-6emymume Oump ate Mesrwiae (1) TeHaeMecH MEHEH SKHHYH TYPAery
TOMOHKY TCHJIEME KapaJlJIbl:

ault.e)+ Kt sh(s,2)s= (1), tefac)s>0

MBIHJIA & — KUYMHE TapaMeTp.
(1) mHTErpaNIBIK TEHIEMECH YUYH TOMOHKY KOPPEKTTYYJIYK KOITYTYHJIO
TYPYKTYYJIYKTYH Oaachl ajJbIHTaH

M, ={u(t)e Lz[a,oo):iﬂﬂu(v) "< c}

MbiHIa C>0, O<a <o, AsAygee — M (t, S) SIPOCYHYH MYHO31YY CaHAaphl,

MOAYJIAPBIHBIH YOHOIOY TapTUOMHAE >KaNTalIThIPbUITaH, ‘&‘S‘ﬂz‘ﬁ... JKaHa

o, (t), ®, (t) ... — THELIENTYY OPTOHOPMAJIAaHTaH ©34YK (pyHKuMsIap,

NWLQ:{HGS) a<s<t<oo,

H(s,t) a<t<s<oo, ©)
H(t’s):%[A(t’S)JFB(SJ)], (t,s)eG={(t,s):a<s<t<o},

W= [ue, Mt

TemeHKY Teopemaiap TaauiICH .
2-Teopema. M (t,s)— Toayk sapo skaHa 0< A, <A, <... GoicyH Aeiiu.

Anpna (1) Teanemenun L, [a, OO) MEHKHHIUTUHIC YSUUMICPH JKaJITbI3.
3-Teopema. M(t,S) MaTpuIaIbIK AAPOCYHAH TYYHAY OoiaroH M omeparopy

oH OosicyH. AHza K(M a) xerrtyryage K omepatopyna teckepu K ™ omepatopy

ZL I'€npaep kOpCOTKYUY MEHEH TEKIIH Y3TYITYKCY3.
+a



(1) unTerpanapik TeHaemecuH M, KOppeKTTYYAYK KONTYTYHIO 4YbITapyy
yayH M.M. JlaBpeHTheB OOIOHYA  PETYSIPU3ANUSIIOONY  ONEPATOPIIOPY
Typrysyarad. Tareipaak aiitkanga (2) tennemenus Uf¢) uweummpepu L, [a, OO)
HopMmacel Ooronua (1) tenmemenun ¢—0 yuyn u(t) deunmaepuHa Tyypa Kejer,
meiaga u(t)e M, .

2.3-nmaparpadgTa OupuHun Typaery @OpearonabM ChI3bIKTYY HHTETPaIbIK
TEHJIEMEJIEPU KapaJiJibl

TK(t,s)u(s)ds = f(t),t e R =(~o0,), (4)

wema | |[K(t ) dtds <oo

A(t,s),—0<s<t <o
K(t,s) =

B(t,s),—o<t<s <o,
TemeHKy mapTTap aTKapbUICHIH JEM aaa0bi3:
a) H(t,s),H,(t,s),H_(t,s),H_(t,s) e C(G),

a(t)=lim H(t,s),teR,
a(t) e C(R), !Zr;;t) =a,eR,a,>0,a (t) = lim H.(t,s)<0,teR,
H.(t,s) <0,(t,5) € G,a (t) e L (R),
Gapmwix S € R, A(s) e C(R) ML (R); yaym A(s)= lim[H,(t.5)] 20
6) SUPq.c [H(t,5)] < L <oo,sup, J‘_tw

SUP,js.|He (6,5)| < 7(5) € Li(R);

B) TOMOHKY IIApTTapAbIH KOK JereHie OUpoeocy aTKapbLICHIH:
1) meopank Gapasik t € R; yuyn o (t) <0

2) mapauk 6apasik S € R; yuayH g(s) >0

H(t,s)|ds <M <oo, Hi (t,5) € L, (G),

3) 1o3pIHMK GapabIK (t, S) €G. yuyn H, (t,5)<0
4-reopema. a), O) kaHa B) IIAPTTApbl aTKApbUICHIH aciiau. Annma (4)
UHTETPaJIbIK TCHACMEHUH YeunMaep L (R) MEHKUHIMTUH/IE KaTbI3.

2.4-naparpapTa Oup ae mesrwine (4) TEHIEME MCEHEH SKHHYHM JKaHa
YUYHUY TYpIOry TOMOHKY WHTETPAJIbIK TCHICME Kapalibl:



Ku=a@u(t)+ [ K (ts)u(s)ds = f (t), te(-ono0), -

(e+a®)u(t &)+ T K(t,s)u(s,e)ds =T (t),te(-oo,0), >0, (5

—00

MBIHAA & — KUYUHE IIapameTp, I J‘K(t, S)‘Zdtds <

K(t,s)z{

Alt,s), —wo<s<t<oo,
B(t,s) —o<t<s<oo
A(t,S), B(t,S),a(t)M S/ (f) — Oepwired ynkmusap, U(t) — usmenyyday
Gynkuusa OGoncyH. bapneik sxepae a(t) QyHKuuAchl OapAblk te(-o,00) Y4yH
(—o0,00) xaHa a(t) >0 Y3ryATYKCY3 YeKTenyy QyHKIus.

Q, = {u(t)e L,(—o0,00): ilﬁ“u(v)

(5) nHTETpaNIBIK TCHICMEHUH YSYHM/ICPUHBIH TYPYKTYYIIyTy OaamaHbl.

2
< C} KOPPEKTTYYJIYK KOINTYTYH/O

meiHga €>0, O<a<owo,  A,4,,...—M(1,S) aapocyHyH MOAYIIAPHIHBIH YOHOIOY
TapTUOMH/AE > KAWralIThIpbUITAaH MYHO3/1e6e4y CaHAaphl, ‘/MSMZ‘S... xKaHa

o, (t), ®, (t) ... - THEIeJlyY OPTOHOPMAJIaHTaH ©30YK (pyHKIMsUIap,

M(t,s):{H(t’S), —0<S<t<oo,

H(s,t) —oo<t<s<oo
H(t,s):%[A(t,s)+B(s,t)], (t,5)eG = {(t,s):—o<s<t<ow),

y¥= T u(t)e, (t)dt.

(5) mHTerpanasik Ternemecud Q, KOPPEKTTYYIYK KONTYTYHI® 4YbITapyy YUYH
M.M. JlaBpeHTheB OOIOHYA pPEryJsIpPU3ALMIOONY ONEpaTOpPIOpy TYPry3yJay.
Tarbipaak aiitkanga (5) temnemenmn  Ut¢) gweummpepu L,(—o0,0) nHOpMace!
ooronuya (6) temmemenun ¢—0 yuaypy yuyn U(t) deummpepuHa OKIIOHI OOJIOT,
mbmHpa U(t) € Q, .

3-66aymO06 OUPUHYM TYPAOTY CHI3BIKTYY MHTETPAIBIK TCHAEMENEpP YEKCHU3
aiimMakTapja Kapaaabl. DYHKIHOHAIIBIK aHAIW3, KBaAPATTHIK (opMaiap jkaHa
O0apabapChI3ABIKTap BIKMAJapblH TaWJAIAHBIT OUPUHYN TYPAOTY CBHI3BIKTYY

HHTCTPATIABIK TCHACMCIICD CHUCTCMAJIAPBIHBIH JKAPBIM OKTO JKaHa 4YCKCHU3 OKTO
YCUMMACPHUHNH JKAJIIBI3ABIIBI TCOPCMACHI HAJIMJIIICH/IH. EI/IpI/IH‘-II/I TYpHaery

CBI3BIKTYY HHTETPANJBIK TEHIEMeNnep cucremamapel yuyH L, ([a, oo), R"),
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L, ((—o0;+00); R") Melikunagurunae TypyKTYyJAyKTYH Oaanapbl aiblHIbl JKaHa
PETYISIPU3ANUSIOOTY OIEPaTOPJIOp TYpPry3yiaay. MBIHAaH THIMIKAPBI, YIYHUY
CBI3BIKTYY  HMHTETPAJABIK  TCHIEMENEpP  CHCTEMACBhIHBIH  JKaphlM  OKTO
YEUNMICPUHUH KaJIThI3IbITHI TEOPEMACHI TATHIICHTH.

3.1-maparpadta Oup s1e Me3ruwige TOMOHKY OupunH4H Typrery ®pearonsm
CBI3BIKTYY MHTETPAIABIK TCHJIEMEIIEPUHIUH CHCTEMAIIAPHI )KapPbIM OKTO KapaJiibl

TK(t, s)u(s)ds = f (t),t [a, ) (7)

ault,z)+ [K(Lsh(s,e)ds = £(t) tefam)e>0 ©

MBbIHJA € — KHYUHE I1apameTp,
A(t,s),a<s<t<o;

K(t,s):{

B(t,s),at<s<wm.
all(t’s) 3.12('[,8) aln(t,S)

As)a 9| ) 2lts) (o

anlts) an(ts) -
bll(t'S) blz(t,)
B(15) b, (t,5) < | 109 Puallis) o Banlts)

b () b,(6s) .. b, ()
f () =(f(t)=(f,@),..F, )"
N, = {U(t)e LZ([a, o), R”): ilﬂu(v)

kenTyryHae (7) WHTErpajjblK TCHIESMEHUH YCYMMJICPHHBIH TYPYKTYYIYyTy
OaasaHIbl

S
S

2
< C} KOPPEKTTYYIYK

o0

U= [(u(r), gV @)dt, (v=12..).

a
mpiga €>0, 0<a<o, A, - M(t,s) MaTpULAIBIK SAPOCYHYH MOLYJIAPBIHBIH
azal0y TapTUOWMHIE >KAWrallTBIPBUIraH JKEKE MaaHWJIEPH, JKaHa BEKTOP-
byukuusaap, oY (t) = (oM (t)..0" (1)) — 1, KeKe MaaHWUJIEPHHE Tyypa KEITeH JKeKe
OpPTOHOPMaJIaHTaH BEKTOP-(QyHKIHsIIAP.

M (t.5) H(t,s) a<s<t<oo,
1S =

H*(s,t), a<t<s<oo.
H(t,s)=(H,;(t.s).H (s,t) = (H (s,)).
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H(t,s):%(A(t,s) +B'(st) (ts)eG={a<s<t<oo}
TeMeHKy TeopeMa JauiIIeH IH:
5-reopema. M(1,S) MarTpuIaIbIK SAPOCYHYH TyyHAycy Oonron M
orepaTopy oH OOJCyH. AHJa K(Na) kerryrynme K oneparopyna teckepn K ™

oreparopy, ZL ['énbaep KOpPCOTKYUYY MEHEH TEKIIU Y3TYJITYKCYy3 0oJoT, 0.a.
+a

TOMOHKY 0aanoo Tyypa:

1 a
Jule)l,, <=t @[z 0<a < ©)

bupunun typnery (7) ChI3BIKTYYy HMHTETPAIABIK TEHACMENICP CHCTEMACHIH
N, koppekTTyyiayk kemrtyryHme ueirapyy ydyH M.M. JlaBpenrtneB GoroHuYa
PETYJSIPU3ALUIIOONY ONEPATOPIOpPY Typry3yiay. Tarblpaak alTkKaHAa SKUHYHU
typrery (8) CBI3BIKTYy HHTErpamiblk TeHAeMmenep cucreMachinbia  U(t€)
yeunmaepuHue L, ([a, 00); R") mnopmacer Gotorua (7) CHI3BIKTYY HHTEIPaIbIK
TeHaeMenep cucreMachiHbid €0 yaypy yuyH U(t) yedrmuaepuHa OKIIOII OOJIOT,
meraga u(t) € N, .

b.a. TOMOHKY 0aaI00 aHBIK
1 a(2a+l) a

ut, &) —u@), <c2A**? &) 0<a<w (10)

3.2-maparpadta TOMeHKY OupuHuM Typaery Dpearonbm ChI3BIKTYY
WHTETPAIBIK TCHIEMEJIEPUHUH CUCTEMATAPbl YEKCH3 OKTO KapaJi/ibl:

TK(t,s)u(s)ds = f(t),t € (~o0,0), (11)

ault,e)+ [Ktsh(s,c)ds = Tt) teR,&>0 2

A(t,s),— o< s <t <oo;
MbIHJA & — KMYHUHE ITapaMeTp, K(t,S) - B(t S) <t<s<
’ ’—(D - 0.

a,(t,s) a,(t,s) .. a,lt,s)

Alt,s)=a, (t5) = a,,(t,s) ayl(t,s) .. aZn(t,s)’

a,(s) a,(ts) .. a,lts)
b,(t,s) b,(ts) .. b,(ts)

B(tis):bij(t’S)Z b,,(t:5) Byp(t,s) o by (t5)

b (t.s) b,(ts) .. b.(ts)
£(1) = (f,©) = (£,(0),.. , ()",
() = (U (1) = (Uy ()1, 1)
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Mpemga  A(t,S) xxana B(t,s) — Oepwiren marpunanbik ¢pyakmusiiap, f(t) —
Oenrunyy BekTop-GyHKIms, U(t) — Oenrucu3 BekTop-QyHKIMs. bapapik xkepe
IK(t,s)|eL,(RxR), |f(t)|eL,(R) mem amadbIs.
benrunen ana0wpi3:
H(t,s)=%(A(t,s)+ B'(s,t)), (t,s)eG= {—00 <s<t< 00}

M(t,s) = M;;((t,S) >kanHbl MaTpUIATBIK (PYHKIUACHIH TOMOHKYIOH KUHHPEOHs3

M(t s)— H(t,s), —0<S<t <o,
" H(s, 1), —co<t<s<o,

H(t,s)=(H;(ts) H(st)=(H;(s1).
Mpegan M (t, S) =M (S, t) (t,s) e G DKeHaUry TYLIIYHYKTYY JKaHa
L[4
Mts)=Y 4| - (4. ()4, (s)m<w, (13)
A0
MbiHzIa A, — M(t,S) MaTpumaigbiK SIPOCYHYH MOIYJIAPBIHBIH a3ai0y TapTHOWH]IC
JKaWraiikad e31yK MaaHWJICpH, ’KaHa BEKTOP-(QyHKIHIAP.
PV (1) = (@ (). () — A, ©3MyK MaaHWIEpUHE Tyypa KEIreH O31YK
OpTOHOpPMAaJaHTaH BEKTOp-(PyHKIHUsLIIAP.
Mempan apsr M(t,S) MaTpuia xarapelHbIH GapabIK A, ©31yK MaaHUIEpH OH

JIeM AcenTeons.
M(t,S) MaTpuIANIBIK SAPOCYHYH TYYHIyCYy 00iroH M omepaTopyHyH TOIYK
Y3TYJATYKCY3IYTYHOH JKaHa TyTaITBITBIHAH yiaM, {¢“ (1)} e3ayk BekTop—

. n
(YHKIUSTapBIHBIH L, (R;R") narer OPTOHOPMAJIaHTaH  yJaaJallThI'Bl TOIYK
00JIOT.

P, :{u(t)e L,(R;R"): iz;a\um

UHTETPAIBIK TCHAEMEHUH YSUMMICPUHUH TYPYKTYYJIyTy OaalaHIbl,
MbiHaa C>0, 0<a <o,

2
< C} KOPPEKTTYYIAYK KONTYI'YHIO

o]

U= [(u@). ¢V O)dt, (v=12..)

—0

6-teopema. M(t,S)  MaTpuUANBIK SAPOCYHYH TyyHIycy Oosron M
oneparopy oH 6oscyH, MbiHaa M (t,S) (12) dbopmynanapbl OOIOHYA AHBIKTAJICHIH
nenma. Auga K(Pa) KOITYTYH/O (K(Pa )— P, npin 06pass) K™ onepaTopyHa
teckepr K onepatopyH yarsuisipyyaa ZL ['énpep KOPCOTKYUY MEHEH TEKIIN

+a

Y3TYATYKCY3 0OJIOT.
0.a.

1 _a
HU (t)H <c#e H f (t)H " 0<a <o 0aanoocy Tyypa (14)
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bupurun typnery (10) ChIBBIKTYY MHTErpalIbIK TEHIEMEJIEP CHCTEMACHIH
P, xoppekrryynyk kenTyryHme ubirapyy ydyH M.M. JlaBpeHTheB 6GoroHua
PEryIspU3alMsIoouy ONEpaTopiopy Typry3yiny. Tarelpaak alTKaHAa SKUHYH
typmery (11) CBIBBIKTYY MHTErpaiablk TemgeMenep cucremachibi  U(t €)
veunmaepu L, ((—o0,0); R") mopmacer Gororua (11) CBI3BIKTYY HHTErpambIK
TeHJeMemep cucreMachiHbiH ¢ -0 yuypy yuyH U(t) deumMaepu okmom OOJOT,
mbiaga U(t) € P, .

3.3 -naparpadTa TOMOHKY TYpAOI'Y CUCTEMA KapaJJibl:

Pawa)+TK@sw@ws:fa) tela, o) (15)

A(t,s),a<s<t<on;

MBIHZA K(t,s) = {B(t,s), ast<s<oo,

Meinaa P(t), A(t,s) :xana B(t,S) — Oepuiren matpunansik Gyskiuusiiap, f(t) —
Oenrminyy BekTop-dyHkius, U(t) — Genrucu3 BeKTop-(yHKIIHS.
[K(t.9)] € L, ((a,0)x[a,0)). [f(®)]<L,[a o).

TemeHKy mapTTap aTKapbUICHIH JICHIIN:

a)  H(,s)  tyymnynaps Ht'(t,a), Hs'(t’s)’ Hst"(t,s) HKaHa
(Hta) =H(ta) (H:(ts) =H:(ts) (HL{ts) = Hy (tS) momma H ~ H
MaTpPHIACHIHA AMKANBIIIKAH MAaTPULIA KaHA HHt (t, S)H’HHS (t, S)H’HH“ (t, S)H eL,(G);

HP('[)HEC[a,OO)- OapIbIK Y3TYJITYKCY3 >KaHa [a,OO); YeKTeNnyy (QyHKUIUsIIapIbH
MEUKHHINUTH.
ul

u
6 lim (Htauu)>0vu=| 7 eR"

t>w

0.a. H(w,a)>0;

u

n

<Ht'(t,a)U,U> <0,VueR" re. Ht'(t,a)SO; Vit e [a, oo);
lim <H;(t,s)u,u> >0,VueR" 6a limH, (t,s)>0; Vsea 0);
t—oo t—ow0

19pauk oapapik t e [a, OO)YLIYH
<H;t(t1 S)U1U> <0,VueR" re. H, (ts)<0, V(t,5)eG,

<% [P(t) + P*(t)}J, u> > a(t)Hqu,‘v’u eR",a(t) e Cla, ), a(t) =0
B) TOMOHKY IIAPTTAP/IBIH KOK JIETeHIe OMPO6 aTKaPbUICHIH:
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1) JD3PJIUK 6apm,11< te [a,OO) Y4YH <Htl(t,a)u,u> < O, YU e Rn,U #0
6.a. H, (t.a)<0:
2) noopnk Gapaeik S € [a,00) yayn !Lrg <H;(t, s)u, u> >0,Yue R u=0

0.a. Hsl(t,s)>0;
3) m9pauK 6apIbIK (t, S) eG= {(t, s):a<s<s<t< oo} yayH
(Hy(t,8)u,u) <0, vueR",u=0 6.a. H, (t;s)<0.

4) nospauk Gapasik yuyn a(t) >0,
Temenky Teopema HanuiIaCHIH.
7-Teopema. a), 0), >kaHa B) ImapTrapbl  atkapeUIckiH. Anpma (15)

CHCTEMaHBIH YEYHMJIEPH L, ([a, 00) ,R" ) Nnc ([a, 00) ;R" ) —  MEHWKWHIUTHHIIC

JKaJIIr'bI3.

TBISAHAKTAP KAHA CYHYUITAP:

Kypry3yiaren W3WIIeeN6pyH HATHIKACKIHAA JMCCEPTALMSIBIK HIITE
TOMOHKY MacelieJiep YCUWIAU >KaHa TECOPUSIIBIK KaHa MPAKTUKAJBIK ThISTHAKTAP
YbITaPbUIbL:

-OnpuHUn TYpaery ®@pearoiabM ChI3BIKTYY MHTETPaIBIK TEHIAEMENep YUYH
JKApPhIM ~ OKTOTY YEUMMJICPUHUH  JKaJTBI3ABITBIHBIH  KETHINTYY IIAPTTApPhI
aHBIKTaJIIbI;

-yayHuy Typaery @pearonbM ChI3BIKTYY HHTETPAIIBIK TEHAECMEIEPIUH
OKTOTY YEUMM/ICPUHUH KAJTBI3ABITBIHBIH KETUINTYY MIAPTTaPhl AHBIKTAJIIBL;

-Oupunun TYpaery dpenrosbM ChI3BIKTYY WHTETPAJJIBIK TEHAeMenep Oup
KJIACChl YUYH YEKCH3 OKTO YCUHMMJIEPUHUH TYPYKTYYIyry OaanaHjsl kaHa M.M.
JlaBpeHThEB OOIOHYA PETYIISPU3ALUIIOOUY ONIPETOPIIOPY TYpPry3yiay;

-yuyHuy Ttypaery OpenronbM ChI3BIKTYY MHTETPAIAbIK TEHIEMEIEP
CUCTEMAChl YYYH XKapbIM OKTO YECUYUMMJICPUHUH >KaITBI3IAbITBIHBIH KETUIITYY
IAPTTAPbl AHBIKTAJIIBI;

-OupuHun TYypaery OpearosibM CHI3BIKTYY WHTETPANIBIK TEHACMENEP
CUCTEMACBHIHBIH OMpP KJIACCHl YUIYH apbIM OKTO, YCYHUMJCPUHUH TYPYKTYYIyTY
Oaananael skana M.M. JlaBpeHThEB OOIOHYA PETYIAPU3AIMIOOTY OIEPATOPIIOP
TYpry3yjnay.

Jluccepranusuiblk ~ MINTe OWPUHYU  TYPHOTY CBHI3BIKTYY HWHTErPAIIBIK
TEHJEMEJIEP/IMH JKaHa OWPUHYU TYPHAOTY CHI3BIKTYY WHTETPAIIBIK TEHIEMEJEp
CUCTEMaJIapblHBIH  YE€KCU3  alMakTapJa  YCUYMMACPUHUH  KAJITBI3JIbITHI,
TYPYKTYYJAYTY »KaHa peryspU3alusiioo Maceienepu H3WIAeHaIu. Tepc smec
KBaJpaTThIK (hopMasiap bIKMAaCchl MEHEH OUPUHYHU TYPJOTY ChI3BIKTYY UHTETPAIIbIK
TEHJAEMEJIEPU  KAPbIM OKTO, YEKCH3 OKTO KaHa YYYHUY TYPAOTY CBHI3BIKTYY
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UHTErPAJABIK TEHJEMENEpP CHCTEMAJIAPbIHBIH JKapbIM OKTO YE€YMMJEPUHUH
YKaJTBI3AbITBl TEOPEMACH] TATUIIACHIN.

OYHKIMOHANJIBIK ~ aHAKW3  jKaHa  0apalapChI3BIKTAp  BIKMaJlapbIH
naijananblll OMPUHYM TYPJOTY CBI3BIKTYY HWHTErPANABbIK TEHAEMENepAr >KaHa
OMpPUHYU TYPAOIY CBI3BIKTYYy WHTErPAJIBIK TEHJEMEJEpP CUCTEMAaJIapbhlH KapbIM
OKTO 4YbITapyy YYYH peEryJiipu3alusuiooqy ONEpaTopiiop TYypry3yjidy KaHa
TYPYKTYYJIYKTYH Oaayiapbl aJlbIH/IbI.

bupunun Typaery ChI3BIKTYy MHTErPajIbIK TeHAEMEIepIUH KaHa OUpHUHYU
TYPAOIY CbI3BIKTYY HMHTETPAJJbIK TEHAEMENIEP CHCTEMAIAPbIHBIH YEKCHU3
aiimaktapzaa YeUHMICPUHUH YKaNTbI3JIbITbI, TYPYKTYYJIyTy KaHa
PEryIspU3alMsTIO0 MaceelepruH HW3WIIeOHYH HaThliKanapbl WIMMAWH >KaHa
TEXHUKaHbIH ap TYpAYY aliMakTapblHJa KOJJIOHYJIYIIY MyMKYH.
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OposmamaroBa JKbinmaprya IlepmamaroBHanbiH «Yekcu3 aMMaxkrapaa
Oupunum Typaery @OpearojbM CbI3BIKTYY HHTErpPajAblK TeHIeMeJepuH
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ONTUMAJIAYY oamkapyy ATUCTHTH 00IOHYA (pusuka-mareMaTuka
WIMMAEPUHUH KAHIAUAATHI OKYMYIITYYJYK AapaskacblH U3JAEHHMIT aJyy Y4YH
AasipAAJITaH JuccepTANUSIbIK MIMUHUH
PE3IOMECH

Herusrm ce3ngep: OupuHuM >kaHa y4yyH4uy Ttypaery  DpearonbM HHTErpaIabIK
TEeHJEMEJIEPH, TYPYKTYYIYT'YH 0aajoo0, peryispu3ausiioo.

HU3niageenyH o0bekTHCH Katapbl OpearoabM HHTErPANIABIK TEHAEMEIEPUHUH ap TYPAYY
KJIaCCTaphbl KapaJibl.

HNmrun  MakcaTblH OWpUHYM jkKaHAa Y4YYHUY Typaery DOpearoibM CHI3BIKTYY
MHTETPAJAbIK TEHIEMECUH YEKCU3 ailMaKTap/Aa Yblrapyy YUYH peryisipu3alusaHbl TYpry3yy KaHa
YEUUMJIEPUHUH JKaJITbI3AbITBIH 1AJIUII/160, )KaHa aJlapbl YbITAPYYHYH HATBIMKAIYy bIKMaJapblH
TEOPHUSIIBIK )KAKTAaH HETM3/106 MEHEH UILTEN YbITYY TY31Y.

HN3unneenyH bikManapsel. M3migeeHyH KypymyHae GyHKIIMOHAIABIK aHAIIU3, TECKEPU
aMec KBaJIpaTThIK Gopmainap, M.M. JIaBpeHTbEeBANH PEryspU3alusIo0 bIKMAChl, HHTETPAJIIbIK
©3repTYYJIOp bIKMANaphl K.0. KOJIJOHYITY.

N3ui11660HYH MIIMMUI dKAHBLIBIKTAPBI:

- OupuHYM Typaery @pearoibM ChI3BIKTYY WHTETPAJIBIK TEHIEMEIEPUHIH OUp KIacChl
YUYH >KapbIM OKTO YEUUMACPUHUH KAJITBI3bIIbI TEOPEMACH] JATUIACHIN;

- OupuHuu TYpAery ®OpearonbM ChI3BIKTYY MHTETPANAbIK TEHAEMEICPUHUH OUpP KIIaCChI
Y4YH KapbIM OKTO deunmjepuHuH M.M. JlaBpeHTbeB OOIOHYA PETYISIPU3ALHUATIO0 ONEPaTOpy
TYpry3yiay kaHa TypyKTYyyJIyry OaanaH/bl;

- OupuHuM TYpAery ®@pearoibM ChI3BIKTYY HHTETPAIIBIK TEHASMEISPUHUH OUpP KIacchl
YUYYH OKTO YEUHMMJIEPUHUH KAJITbI3[bITbl TEOPEMACHI NATUIIICH I,

- YuyHUYy Typaery ®@pearoyibM ChI3BIKTYY HHTETPAIABIK TCHACMEICPUHUH OUp KIacChl
Y4yH OkTO ueunmaepuHuH M.M. JlaBpeHTheB OOIOHYA PETYISIPU3ALULIO0 OMEePaToOpy
TYpry3yJiy >kaHa TYPyKTYYJIyry Oaalianibl;

- OupunHun Typaery @DpenaroibM  ChI3BIKTYY HWHTETPANJBIK  TEHIEMEICPUHUH
CHUCTEMAChIHBIH OMp KJACChl YYYH JKaphblM OKTO YEYUMICPUHHH IKAITHI3JBITEI TEOPEeMachl
JATWIICHIU;

-  Oupunun Typaery DpearosbM CbIBBIKTYY HHTETPAJIBIK  TEHJEMEIESPUHUH
CUCTEMAChIHBIH OWp KJacchl Y4YYH OKTO ueuumaepuHuH M.M. JlaBpeHtbeB OoroHua
PEryJSpU3ALMSIIOO0 ONEpaTOpy TYPry3yJay KaHa TYPYKTYYIyTry OaanaH/Ibl;

- yuyHuy Typaery ®pearoiabM ChI3BIKTYY HHTETPANIBIK TEHIEMENEP CUCTEMAChIHBIH
KapbhIM OKTO YEUHUMIEPUHUH >KAJITBI3IBITHI TEOPEMACHI JATUIIICHIH.

NmTHH TeopeTHsIIbIK KaHA MPAKTHKAJIBIK MAAHWIYYJIYTY. VI TEOpUsIbIK MYHO3Te
3. WM3ungeeHyH HaATBIMKACBIHIAA AJIBIHTAH TEOPUSUIBIK JKBIMBIHTBIKTAp WIMMIUH >KaHa
TEXHUKaHBIH ap KaHJai alMaKTapbIHAa KOJJIOHYJIYILY MyMKYH.

Koanonyy wueiipesiepy. UHTerpanablik TEeHAEMENEPANH YEYUMIIEPU 30P KOJJIOHMO
MaaHUTe 93, aicak, (UIUKAIBIK JKCIEPUMEHTTEp/IEe, OJKOHOMHUKAIBIK CHCTeManapibl
MOJACIICIITUPYYAO, Teodus3nKana, acTtpousukama, CypoTToOpAy HINTETYYAO, TEePMETYYdy
CIIEKTPOCKOIHSAAA, JJIEKTPOHAYK MHMKPOCKONMAJA, aKyCTHKaJa KOJJOHYJIYyIly MYMKYH.
W3unneeHyH HaThIKaIAPBIH JKOTOPKY OKYYy >KamapeiHaa Iud@epeHIraIbIKk TeHIeMeep
KYPCYH OKYTYyyZa KOoIllymMua MaTepual KaTapsl naiaananyyra 00JoT.
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PE3IOME

aucceprauMoHHoi padorsl Opo3mamaroBoit  Keimapryna IlepmaMaToBHBI
Ha TeMmy: «Peryaspusanuss ¥ e€IMHCTBEHHOCTb PeLICHUH JIMHENHbIX
HHTErpaJbHbIX ypaBHeHMH PpearobMa nepBoro poaa B HeOrPaHMYECHHBIX
00J1acTsIX», MPeICTABJEHHON Ha COMCKAHWE Y4YE€HOH CTeNeHH KaHIAuAaTa
(puzuKko-maTteMaTuyeckux Hayk mo  cmemmaabnoctm  01.01.02 -
nuppepeHnATbHbIE YPABHEHUSN, JUHAMUYECKHE CHUCTEMbI M ONTHMAJIbHOE

ylpasBJieHHe

KuroueBnle cioBa: MHTErpalibHOE ypaBHeHue Ppearosnbma nepBoro poja U TPETHETO
pOJia, EAMHCTBEHHOCTD PEIICHMS, PEryJIIpU3aliys, OLIEHKA yCTOMYUBOCTH.

O0beKTOM HCCIeA0BAHMA SIBISIOTCS Pa3IMUHBbIE KJIACChl MHTETPAJIbHBIX YPABHEHMM
®pearonapma.

Heapr paldorbl 3aKitoyacTCsi B IOCTPOCHUM PEryJsIpU3allid M J1I0Ka3aTeIbCTBE
€MHCTBEHHOCTU PpELICHUN JIMHEMHBIX MHTETPAIbHBIX YypaBHEHUU @Ppearojbma NEPBOrO U
TPETHEr0 POJOB B HEOTPAHMUYCHHBIX O00JACTAX W pa3paboTKe SPQPEKTUBHBIX METONOB HUX
pEeIIeHUs C TEOPETUYECKUM 00OCHOBAHUEM.

Meroauka mucciaeaoBaHusi. B Xo[e NPOBENEHHOTO MCCIIENOBAHMS MCIOJIb30BaHbI
METObl (DYHKIIMOHAILHOTO aHajn3a, METOJ HEOTPUIATEeNbHBIX KBAaAPATUYHBIX (POpPM, METOJ
perymsipuzauuu M.M. JlaBpeHTbeBa, METO/Ibl HHTErPAIbHBIX Pe0Opa30BaHUIA.

Hayynasi HOBM3HA:

- YCTaHOBJICHBI JIOCTAaTOYHBIC YCJIOBUS EAVMHCTBEHHOCTH pEIUEHUs I JIMHEHMHBIX
MHTErpaJIbHbIX YpaBHEeHUN Ppearonbma NepBoro pojaa Ha Mojayocu;

- TOCTPOEHBI peryisapusupyromue onepatopsl mo M.M. JIaBpeHTbEBY M MOJYYEHBI
OLICHKM YCTOMYMBOCTM PELICHUH [JIs OJHOTO Kjacca JIMHEWHBIX HHTETPAIbHBIX YpPaBHEHUMU
®penarosbma nepBoro poaa Ha IoJayoCH;

- YCTaHOBJIEHBl JOCTAaTOYHBIE YCIIOBUS E€IWHCTBEHHOCTH PELIECHUSA IS JIMHEHHBIX
MHTErPAJIBHBIX YpaBHEHUN Ppearonbma TPEThEro poaa Ha OCH;

- TIOCTPOEHBI peryispusupyromue onepatopsl no M.M. JlaBpeHTbEBY U MOJy4YEHBI
OLEHKM YCTOMYMBOCTH PELICHHUN I OJHOTO KJIacca JMHEWHBIX WHTErPAJIbHBIX YPABHEHHI
®penarosbma MepBoOro poaa Ha OCH;

- YCTaHOBJIEHBI JOCTAaTOYHBIC YCJIOBUS EAVMHCTBEHHOCTH pEIIEHUs I JIMHEHHBIX
CHCTEM MHTErpalbHbIX YpaBHEHUN Dpearosibma repBoro poJa Ha MojayocH;

- TMOCTPOEHBI peryispusupyronme onepatopbl mo M.M. JIaBpeHTbEBY M MOJYyYEHBI
OLICHKM YCTOWYMBOCTM PELIEHUM JUIsi OJHOIO KJjacca CHUCTEM JIMHEWHBIX WHTETPajIbHbIX
ypaBHeHu Opearosibma NepBoro poja Ha MoiayoCH;

- TIOCTPOEHBI peryispusupyronme onepatopsl nmo M.M. JIaBpeHTbEBY M IOJyYEHBI
OLICHKM YCTOMYMBOCTM pELIEHUH U1 OJHOIO Kjacca CHCTEM JIMHEHHBIX HWHTErpajbHbIX
ypaBHeHu Opearosibma nNepBoro poaa Ha OCu.

Teoperuueckasi M NpaKTHYeCKasi 3HAYMMOCTb. PaboTa HOCHUT TEOpPETHYECKUI
xapaktep. [lomydyeHHble 10 pe3ylbTaTaM UCCIIEOBAHUS TEOPETUYECKUE PE3YIbTaThl MOTYT OBITh
MIPUMEHEHBI B PA3JIMYHBIX 00JaCTIX HAYKH U TEXHUKH.

O0sacTs mnpumeHenusl. PeleHwe WHTETpalbHBIX YpaBHEHH HMeeT OOJbIIoe
MPUKIIaIHOE 3HaYeHHE, B YACTHOCTH, MOTYT ObITh IPUMEHEHBI IIPU MaTeMaTuyeckoil o0paboTke
(MHTEpHpeTanuu) pe3yabTaTOB U3MEPEHHH B (U3MUECKUX DSKCIEPHUMEHTaX, MOACTUPOBAHUU
PKOHOMHUYECKUX CHCTEM, reodusuke, actpodusuke, 00padoTke M300pakeHHH, KoeOaTeIbHOM
CHEKTPOCKOINH, TIEKTPOHHON MUKPOCKOTINH, aKyCTHUKE. Pe3ynbTaTel ccae10BaHUS MOTYT OBITh
WCIIOJIb30BaHbl B KAueCTBE JIOMOJHUTEIBHOIO MaTepualia NpU  MPOYTEHUH  Kypca
muddepeHIMaTbHBIX YpaBHEHUH B BBICHINX YUEOHBIX 3aBEACHUSIX.
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SUMMARY

of the thesis of Orozmamatova Zhipargul Shermamatovna on the theme
“Regularization and uniqueness of solutions of Fredholm linear integral
equations of the first kind in unbounded domains”, submitted for the degree
of Candidate of Physical and Mathematical Sciences in specialty 01.01.02-
differential equations, dynamic systems and optimal control

Keywords: Fredholm integral equation of the first kind, uniqueness of the
solution, regularizing stability estimate.

The object of the research is various classes of Fredholm integralequations.

The goal of the work is to construct a regularization and proof of the uniqueness
of the solutions of the linear Fredholm integral equations of the first and third kinds in
unbounded domains and to develop effective methods for their solution with theoretical
justification.

Research methodology. In the course of the study, functional analysis, the
method of nonnegative quadratic forms, the method of regularization of M.M.
Lavrentev, the method of integral transformations were used.

Scientific novelty:

-established sufficient conditions for the uniqueness of the solution for the
Fredholm linear integral equations of the first kind on the semi-axis;

-configured operators according to M.M. Lavrentev and obtained estimates of the
stability of solutions for a class of Fredholm linear integral equations of the first kind on
a semi-axis;

-established sufficient conditions for the uniqueness of the solution for the
Fredholm linear integral equations of the third kind on the axis;

- regularizing operators were constructed according to M.M. Lavtent'ev and
estimates were obtained for the stability of solutions for one class of Fredholm linear
integral equations of the first kind on the axis;

-established sufficient conditions for the uniqueness of the solution for linear
systems of Fredholm integral equations of the first kind on a semi-axis;

- regularized operators according to M. M.Lavtentyev were constructed and
estimates were obtained for the stability of solutions for a class of systems of Fredholm
linear integral equations of the first kind on a semi-axis;

- regularized operators according to M. M.Laventyev were constructed and
estimates of the stability of solutions were obtained for a class of systems of Fredholm
linear integral equations of the first kind on the axis.

Theoretical and practical significance. The work is theoretical. The theoretical
results obtained from the research results can be applied in various fields of science and
technology.

Application area. The solution of integral equations is of great practical
importance, in particular, can be applied in mathematical processing (interpretation) of
measurement results in physical experiments, modeling of economic systems,
geophysics, astrophysics, image processing, Vvibrational spectroscopy, electron
microscopy, acoustics. The results of the study can be used as additional material when
reading the course of differential equations in higher educational descriptions.
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