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The catalog of disciplines educational program 7M05402 Mathematics (in English) for the students of the 2022 year admission

Ne ITonnin [ToHHIH ‘d'l'i:lyb-l / Kpenut /] Kpickaina anHoTanus/ Hpébcsgmnnrrep/
LMK /
Linkn Haszpanue ANCUMIUIHHBI / Kpeanr / Kparkas annoraums / lpepexkBusnTol/
JUCUHTIL
! MHBI Name of the course Credit Annotation Prerequisites
| /Cycle of
the
) [ course | B
L 1 cemectp / 1 cemectp / Semester 1
B Tannay Goiibinma komnonerrrep / KoMnoHenrtsi no Buibopy / Optional Components
1 8 «Tpuronomerpusimbik ~ Dypbe  KaTapnapbl  KoHE Dypre
TYPJICHUPYJIEPI»  MOHI TAPMOHHKAIBIK — AQHATM3IIH  MaHbI3IbI
| SMicTepiH OKbITyFra OarbiTTanFaH nmoH. OKBITY HBICAHbI peTiH/e
! Tpuronomerpusiibik Pypbe OPTOTOHAJIB/IbI KaTapjap, TPUTOHOMETPHsUIbIK Dypbe Karapiaapbl,
BITTK | <aTapiapsl xome DOypbe KacueTTepi, ﬂnpuxne'  KOCBIH/IBIChI, Meiiep  KOCBIHABICHI, | MaTeMaTHKAIBIK
BJIKB TYpJIeH/IpY Iepi KUHAKTBUIBIKTBIH  JKETKUTIKTI  IIApTTaphl _60J151p Ta6bUlilﬂ,bl: tannay 11 }
BD EC I'puronomerpuueckue pspl ConbiMen koca ®@ypbe Katapiapbl KelleHJi Typi iKoHe ecen Maremarnueckuii
Dypoe 1 npeobpazopanus TPUIOHOMETPHSUIBIK DPypbe KaTapbl OKbIThbUIanbl. OKy ypuicine | anamus 11
Dyproe OlmiManymbIap TPUrOHOMETPUSIIBIZK  Dyphbe KarapnapbelH xaH- | Mathematical
Trigonometric Fourier series and KaKThl MEHICIll, €CeNnTepai LIy JKOHE 3epTTey aF/IbLIaphbiH Analysis 1
Fourier transform Urepyi THic.
Jucuurnimna «Tpuronomerpuueckue pAbI Dypne 1%}
npeodpasoBanus Dypeey ABISETCS MPEAMETOM, HAIPABJICHHLIM Ha
{ 00y4YeHHE BaXHBIM METOJOM T'apMOHMYECKOro aHamm3a. O6hexT
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OOYueHHs - OpPTOTOHANBHBIE PS/BI, TPHTOHOMETPHUECKHE pAIbI
Dypse, cBoiicTBa, cymma Jlupuxie, cymma Meiiepa, mocTaTouHBIE
ycinoBus cxonumocT. KpoMe Toro, u3yuarorcs KOMIUIEKCHBIE THITBI
panos @ypee u KpaTHbIE TpUroHoMeTpuyeckue psaasl Oypre. B
npouecce o0y4eHus ydalmecs JOJDKHBEI OCBOHMTb
TPUTOHOMETPHYECKHE sifibl Pypbe U OBJIA/IETh HABBIKAMH PELICHHS
npobJIeM H HCclleI0BaHHUS.

Discipline "Trigonometric Fourier series and Fourier transforms" is
a subject aimed at teaching important methods of harmonic analysis.
The object of learning is orthogonal series, trigonometric Fourier
series, properties, Dirichlet derivative, Fayer summit, sufficient
conditions of convergence. In addition, Fourier series complex types
and multiple trigonometric Fourier series are studied. In the process
of learning, master students should master the trigonometric Fourier
series and acquire skills in research and problem solving.

BIT1 TK
B/l KB
BD EC

Xapw THNTi canMakThl TeHciznikTep
Becoseie HepaBeHcTBa THIA Xapian
Weighted inequalities of hardy type

«XapaM THOTI canMakTel TEHCI3AIKTEP» MOHI CBI3BIKTHI OIepaTopaap TEOPHACHIHbIH
KajFacel OOBIN TabbUTANBI KOHE MHTErPALIBIK KIHE AMCKpeTTik Xapau TunTec
CA/IMAKTEL! TEHCI3AIKTEPAi OKBITYFa, OJApABIH OPBIHAANYBIHBIH KAKETTI %OHE KeTKLTIKTI
IapTTapLIH OPHATYFa, XapaAu THITEC WHTEIPALALIK *JHe AMCKPETTIK orepaTopapasIH
HOpManapbiH Garanayabl OKbITYFa OaFbITTANFAH [19H. Oky ypaicinae 6inimarymeinap
HHTErPAJLILIK HIHE AMCKPETTi Xapan THITEC CalMaKTh TEHCI3TIKTepIin OPBIHIATYbIHBIH
K@KETTi XKIHe KETKIMKTI WapTTaphin opHary aicTepin, 3epTTey JaFabLIAphIH MEHrepyi
THIC.

Jlucunnnnna «Becosrie HepasencTsa THna Xapau» ABIAETCA NPONOKCHUEM TEOPHH
JHHCHHLIX OMNEPATOPOB W HANpPABlIEHA Ha M3yyeHue MHTErPANbHbIX H AHCKPETHBIX
BECOBBIX HEPABEHCTB THNa Xap/M, yCTAHOBJIEHHE MX HEOOXOAMMEIX M JOCTATOYHBIX
YCNOBHH, OUCHKH HOPM HHTEIPANLHBIX M JAHCKPETHBIX oneparopop tHna Xapau. B
npouecce 0OYYCHHS MArMCTPAHTBI JOMKHbI YCBOMTH OCHOBHBIE METObI YCTAHOBJIEHHA
HEOOXOIUMBIX H 10CTATOMHBIX YCIOBUH HHTETPATBHBIX M JHCKPETHBIX HEPaBEeHCTB Xapau
1 TIPHOOPECTH HABBIKM HCCIIEA0BAHMS,

The discipline " Weighted Hardy type inequalities” is a continuation of the theory of linear
operators and discipline is aimed at studying integral and discrete weight Hardy type
inequalities, establishing their necessary and sufficient conditions, estimating the norms of
integral and discrete Hardy type operators. In the learning process, undergraduates should
learn the basic methods for establishing the necessary and sufficient conditions for integral
and discrete Hardy inequalities and acquire research skills.

Maremarukansik Tanzay I
Maremaruueckuii ananus 1
Mathematical Analysis I

Tannay Goiibinma komnonerTTep / KomnoHenTs no BuIGopy / Optional Components

3 BIT TK
B/1 KB
BD EC

Hutepnonsuus Teopusicel
Teopus uaTEpnONAIMHK
Interpolation theory

7

«MHTEPNONALMA  TCOPHACH MHTEPHONSALHSILIK amictepai 3epTreyre GarbITTANFaH:
Pucca-Topuna, Mapuunkepmya, Kanbaepona reopemanaper, Hyn KEHICTiKTEp, apaiblk
MHTEPTIONALHOHALIK KeHICTiKTep, K— a1icTin aHbIKTaMack! %aHe OHBIH Kacuetrepi, J —
OMLICTIH AHBIKTAMACK! JKAHE OHBIH KacuerTepi. OKy HOTHECiHIE MArHCTPaHTTap Herisri

Marematukansik Tannay 11
Maremaruyeckuit ananus I1
Mathematical Analysis I
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(yHKUHOHAIIBIK KeHicTikTEp MHTCPNONALMKANIAY AAF/IbLIAPbIH HrEPe.

Hucumnnuna «Teopus nHTepronsumu» HanpasieHa ma M3Y4YEHHE HHTEPNOMALMOHHBIX
METOJI0B: Teopembl Pucca-Topuna, Mapumhkesuya, Kanenepouna, maper npoctpancrs,
TNPOMEKYTOUHLIC, MHTEPIOJIALMOHHEIE NPOCTPAHCTRA, onpefie/ienne K— Meromsl U ero
CBOiicTBA, onpenenenue | — MeToAbl M ero cpoiictea. B pesynbTare o0yueHus
MArucTpaHTbl MOJYYAIOT HABEIKH MHTEPTIONHPOBAHMS OCHOBHBIX  ()YHKIHOHATBHBIX
MpOCTPAHCTB.

The discipline “ Interpolation theory ™ is aimed at studying the method of interpolation:
Theorems of Riesz - Torin, Marcinkiewicz, Calderon, Pairs of spaces, intermediate,
interpolation spaces, definition of K- methods and its properties, definition of J - methods
and its properties. As a result of training, undergraduates receive skills to interpolation of
the main functional spaces.

4 7 ITon aykpIMBIHAA yaKbITTE DAY 1] ecenrey, GipiHwi peTTi CBIBBIKTHIK TEHACYNEP, eKiHI
PETTi CHI3LIKTEI TEHIEYIEp, 03iH-031 perTeiiTin TEHACYJICP ey aaicTepi xykeni Typae
Oepineni. MaructpaHTTap ChI3BIKTBIK KYHenep MeH JKOFapel CaTbLIArhl TEHJIEYIep,
AHHAMHKANBIK TEHCI3AIKTEP, ChISHIKTLIK CHMILICKTHKAIBIK JAMHAMHKAIBIK KyHenepre
APHAIFaH eCenTepi WeNyre xaHe alblHFaH HITHXENEPAI nanenaeyre kabinerTi 60/abL. Kapanaltsiu
BIT TK YaKeIT ayKbIMbl GOHBIHIIA JHHAMHUKATBIK B amcumnimme cucremaruuecku [PEACTABNCHBl METOJbI pacyeTa INKal BpEMEHH, Aueperimansik
/1 KB TEHJIEyIep TMHEHHBIC YPABHEHHA MEPBOTO MOPAIKA, JHHEHHbIC YPaBHEHHS BTOPOro nopsaka M g;ﬁg jc];suume
BD EC JluHamMuueckue ypaBHeHHs Ha LKatax CaMOCONPANCHHBIC YPABHEHHS. MarucCTpaHTEI NOJYYAIOT HABHIKM pelleHus 3anay
BpEMEHH A0KA3ATE/ILCTBA PE3YILTATOB MO JIMHEHHBIM CHCTEMaM M YPABHEHMAM BBHICLIETO nopsaxa, Augpheperumans e
Dynamic Equations on Time Scales AMHAMMUCCKHM HEPABEHCTBAM, JIMHCHHBIM CHMILIEKTHYECKHM JIMHAMMYECKMM CHCTeMaM. | - PR i
The discipline systematically presents methods for calculating time scales, first order linear Ordm_ary differential
equations, second order linear equations, and self-adjoint equations. Undergraduates equations
receive skills in solving problems and proof of results on linear systems and equations of
higher order, dynamic inequalities, linear symplectic dynamical systems.
2 cemectp /2 cemectp / Semester 2
KOO komnounenTi / BY30BcKkuit kKoMnonenT / University component
5 5 IToH aykbiMbIHAa aifHbIMaILL KOI(HLHEHTTI IupdepeHuMAIIBIK  TeHaeyNep, ILEKTIK
ecenTepil KoiblUTysl skaHe Gipeamwemi Itypm-JlnyBuin eceGinin MeHwikTi Mani men
MEHUIKTI (DYHKUMACHI OHE OHEIH Kacuertepi Gepinesi. Maructpantrap KHBIHTBIK
(yHKUMANAp KeHicTirinaeri HHTErpaNIBIK TEHICYIEP, HHTErPaNIbIK TEHACYNEPi 3epTTEy
KesiHje wektik ecenrepi xane Gpearoasm AbTEPHATHBACKIH YipeHe . Kaparnaiisim
KII Kapanaiteiv nuddepenumanpik TeHaeynep B pamkax aucumnumub wsnaratores nuddepenumanshbie YPAaBHCHHA C mepeMeHHBIMH | nuddepenumanibik
KOOK YUIiH WeTTiK ecenrep KOMp(HUHMEHTAMH, TOCTAHOBKA KPAEBBIX 3324 M CODCTBCHHbIE 3HAYCHHUA H COOCTBEHHBIC | TeHiEYyIIep
I BK Kpaesble 3anaum n1s 0GbIKHOBEHHBIX (DyHKIMK 0HOMEpPHOH 3a1aun Iltypma-Jluysunns, ux ceoiicrea, Marucrpanthbl usyuaior | OGBIKHOBEHHbIE
PD UK | mudepenumansunix YPaBHEHHIA

Boundary value problems for ordinary
differential equations

MHTETPANILHEIC  YDABHCHHA B MPOCTPAHCTBAX CYMMHpYEMbIX  (hyHKLM, IIpHBENIeHHE
KPACBLIX 3121 K M3YCHHIO HHTEIPAbHLIX YPABHEHHH W AJbTepHaTHBb Dpearosma.
Within the framework of the discipline differential equations with variable coefficients,
statement of boundary value problems, and cigenvalues and eigenfunctions of the one-
dimensional Sturm-Liouville problem, their properties are presented. Undergraduates are
studying integral equations in spaces of summable functions, Reduction of boundary value
problems to the study of integral equations and Alternatives to Fredholm.

auddepenumansupie
YPaBHEHHs

Ordinary differential
equations

Tanaay GofibiHwa komnonetrTTep / Komnonentsr no BbiGopy / Optional Components
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KITTK
I/ KB
PD EC

DYHKUHOHANIBIK KEHiCTiKTEpaer]
TeHCi3aikTep

Hepasencrsa B yHkumonansueix
NPOCTPAHCTBAX

Inequalities in functional spaces

Bepinren monne maructpanrrapra Jleera, Jlopenua keHictikTepinin aHbIKTaMachl xane
HETI3ri  KacHeTTepi, eHrizy Teopemanapbl  okbIThUIanbl.  CoHbiMeH karap ['enbiep,
Munkosckuii, IOur-O'Heiina TEHCI3/LIKTEpI IHE ONAP/ABIH KANTBLIAYBl OKBITBLIALLL, Ip
TYPJ (YHKUMOHANBABIK KeHicTikTepae Heriari TEHCI3iKTep KapacTeipiansl. Ochl Kype
GapbicbiHaa MarucTpantTTap ap Typui TEHCI3AIKTEpAl TyciHin Kommany narabichina e
Gonazel.

Io sromy npeamery marucrpantam NperoaaloT onpenenenue npocrpaHers JleGera,
Jlopenua u  ocHoBHEIe cBOlicTRa, TeopeMel  Biioskenus. Kpome Toro, wmayuaiorcs
HepaBeHcTBa ['enbaepa, Munkosckoro, Oura-O’Heiina u ux 0606uenns. [pusenens
OCHOBHbIC HCPABEHCTBA B PasHbIX (GYHKUMOHAIBHLIX NpocTpaHcTBax. B xo1e 3Toro Kypca
MAarHCTPaHTEI NPHOOPETAIOT HABBIKH IOHUMAHHA M IPUMEHEHUS Pa3HYHBIX HEPABEHCTB.
Undergraduates are taught the Lebesgue, Lorenza spatial definition and basic properties,
introductory theorems. In addition, Holder, Minkowski, Young-O'Neil, inequalities are
studied. Given basic inequalities in different functional spaces. During this course the
undergraduates acquire the skills of understanding and applying different inequalities.

Marematukanbik Tannay 11
Maremaruyeckuii ananus I1
Mathematical Analysis II

KII TK
ITIKB
PDEC

MaxkcHManbibl peryspibik KaHe
CMEKTPAIUIBIK TEOPHS

Makcumanbhas peryasprocts u
CMIEKTPANLHAS TEOPHS

The maximal regularityand Spectral theory

Ilon cnekrpanibik Teopus, CHHrynspibl Auddepenumabik oneparopnap xome KYbIKTAY
TeopusaceiH Gipiktipeni. On MakcuMaas! PErynsipibl ONEpaTopaapablH 03iHLIK KaHe
CHHTYISPIBL - MOHAepin  Oaramay onicrepine apmanram. [lamai OKY HaTHXeciHIe
MarucTpantTTap auddepeHunanibik TeHaeyIepain KeH Krachl YWIH wemiMai Kysikray
JANIIriH aiiHbIMAaTbI KodppuLmenTTep apKpiab Garanay aJicTepiMeH TaHblcab
Hucumnimua oGbeanHseT cnekTpanbHyio TCOPHIO, CHHIYJIApHBIE AuddepeHiHanbibie
OTIEPATOPLI H TeOpHio NpHGMKeHUH. OHa NOCBSIIEHA METOaM OLEHKH COBCTBEHHBIX |
CHHIYIAPHBIX YHCEN MAKCHMANBHO PEryIAPHBIX onepaTopoB. B pesymsrare M3YyUeHHS
AMCLMILIHHBL MarHCTPAHTE! 3HAKOMATCA € MPHEMAMH OLICHKH TOYHOCTH IPHOMHKCHHOTO
PCLICHHA 1IHPOKOro kiacca AuddepeHUHaTbHBIX ypaBHEHHI, WCXOAR M3 MOBeACHMEl
nepeMeHHbIX Ko duumeHToB.

Discipline combines spectral theory, singular differential operators and approximation
theory. It is devoted to methods for estimating eigen and singular numbers of maximally
regular operators. As a result of studying the discipline, undergraduates become familiar
with the techniques for assessing the accuracy of an approximate solution of a wide class
of differential equations, based on the behavior of variable coefficients.

Maremarukansik Tanay I1
Maremaruueckuii ananus 1
Mathematical Analysis I1

Tannay GoiibiHwa komnonetTTep / KoMnonenTor no BbiGopy / Optional Components

KITTK
[TOKB
PD EC

Moppu THnTec xannbinanran KeHicTikTep
HOHE 0J1ap/bIH KacHeTTepi

OBo6uenHbie npocTpaHcTsa THIA Moppu
H HX CBOiicTBa

Generalized Morrey-type spaces and their
properties

5

YCBIHBUIBIT  OTBIDFAH MoHae MOppH  KeHicriri, Topabl  keuictik sxoue onapawin
KACHETTEPIMEH TaHbICThbIpanbl. CoHBIMEH Katap, Moppu KeHicTiriHiH aHe Topibi
KCHICTIKTEPAIH  MHTEPHONALMUOBIK KacHeTTepi, skannbUianrad MoppH  KemicTikTin
AHBIKTAMabl JkoHE Kacertepi Oepimeni. Oky ypaicikae Ginimanymsuiap  Moppu
KEHICTIKTEpi %aHe TOpIbI KEHICTIKTED 3epTTey *aHe KomaHy JlaFbLIAPEIH MEHTEPYi THIC.
B npeanaraemon kypce npencrasnensi npocTpaHcTBo Moppu, ceteBrie npocTpaHcTBa M
ux. coiictBa. Taioke MaHbl MHTEpMONAUMOHHBIE CBOlicTBA npocrpadcTee Moppu u
CETEBBIX MMPOCTPAHCTB, ONpENeNeHHe M CBOMCTBA 0GOBIIEHHBIX npoctpaHcTe Moppu. B
pesynLTate 00YYCHHS MArMCTPAHTHl MONYYAIOT HABBIKHK paboThl ¢  mpocTpaHCTBAMM
Moppu u cetesiM npoctpancrsam.

Introduces the Net Space, space of the Morrey and its Properties in the proposed subject.
Also, the interpolation properties of Net spaces and Morrey spaces, the definition and
propertics of the generalized Morrey Spaces are given. In the learning process,
undergraduates should be trained in studying and using Net spaces and Morrey spaces.

Maremarukaneix Tangay II
Maremaruyeckuii ananus I1
Mathematical Analysis I
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KII TK
MO KB
PDEC

C*-AnreGpa
C* - Anrefpa
C* - Algebras

C * -amreGpaHbl WHBOMOUMAMEH OepinreH Kommiekc banax anredpachl  perinie
cunarrayra Gomazel, C * -anreGprapbiHbiH  CyObhekTici (yHKIMOHAIIBI TalaayAblH
HallFachl  PeTiHAE KapacTBIPBUIYbl MYMKIH, OHMIa KOMMYTATHBTI emec anrebpa
Kapacteipbinansl.  Kyperwin  werisri  Gemiri  I'enndpann-Haiimapk TeopeMacel, (o
Helimanuein kKoc KoMMyTatop Teopemachl skaHe KannaHckuil ThIFbI3ABIK TeopemMachl
KaTap/bLiap/ibl KAMTHIbL.

C * -amrebpa sBifeTcs 3aMKHYTOH [0 HOPME CaMOCOMPSKEHHOH nojaireGpoi
OTPaHHYCHHBIX  ONEpAaTOpOB B IrWILOGEPTOBOM  NPOCTPAHCTBE,  AJILTEPHATHBHO
AKCHOMATHHECKH MOXHO onucarh C * -anrebpbl kak KOMIUIEKCHbIE 6aHAXOBBI anreGphl ¢
uuBomounei. Ipeamer C * -anre6p MokHO paccMaTpuBaTh Kak BETBE (GyHKUHOHABHOTO
aHaJIn3a, rae pacCMaTpUBAIOTCH KOHKPETHBIE HEKOMMYTATHBHBIE anrebpel. OcHOBHAsA
HaCTh Kypea Oy IeT 0XBaTLIBaTh HEKOTOPBIE (YHIAMEHTANIBHBIE PE3yIbTATEI TEOPHH, B TOM
Hncne reopemy Ienbanna-Hakimapka o npeacrabienun C * -anre6p, TeopeMmy o AB0HHOM
kommyTaHTe Qon Hefimana 1 Teopemy ninotHocru Kannanckoro.

C*-algebra is a norm closed self-adjoint sub-algebra of the bounded operators on a Hilbert
space. One can alternatively describe C*-algebras axiomatically as complex Banach
algebras with an involution. The subject of C*-algebras may be viewed as a branch of
functional analysis where particular non-commutative algebras are considered. The main
part of the course will cover some of the fundamental results in the theory, including the
Gelfand-Naimark representation theorem for C*-algebras, von Neumann's double
commutant theorem and Kaplansky's density theorem.

Marematukansik tanaay 11
Maremarnyeckuii ananus 11
Mathematical Analysis 11

3 cemectp / 3 cemectp / Semester 3

KOO komnonenti / BY3osckuii komnonent / University component

KII

XKOOK
11 BK
PD UK

AKBIPJIBI ©/1IEMTT KEHICTIKTE ChHI3LIKTHI
Tajjay

Jluneiinplii ananms B koHeuHOMEPHOM
MpOCTpancTRe

Linear analysis in finite-dimensional space

5

«AKBIPIIBI OMIIEM]I KEHICTIKTE CBI3HIKTBI TANTAY» MOHI AKLIPILI OUIEMI KeHiCTIKTer
CBISLIKTBI €MEC OMepaTopap/biH KACHETTEPIH OHE aKbpAbl OJIUIEMII KeHiCTIKTiH
KaCHCTTEPIH, aKbIPJIBl OMLeM/li KeHICTIKTIKTeri oneparopnapisi anddepenunaniay xane
MHTETpajzay, CBI3BIKTBI  €MEC  OMeparopiapibl  KaTtapiapra Gemymi, kapamaiibiM
ONCPATOPAPAbIH KOCBLIHABICH YIIIH KYBIKTAY IAPTTapbiH Taby/bl, eueMai KeHicTikTe
CBI3BIKTBI ONIEPATOPIAPMEH ChI3BIKTBI €MEC ONMEPATOP/IbI JKYBIKTAYbl, CBI3BIKTEI EMEC JKIHE
CRI3BIKTBI ONEPATOp/Iap oHE OJIAPABIH KACHETTepiH, EBKAMATIK KEHICTIK oHe OHBIN
KaCHETTEPiH, ONeEpaTOpNapALiH MEHIIIKTI MOHAEP KaHe OJlapIBIH KACHTTEPIH 3epTTeyre
GarpiTTanran nam.

Mucunnnmuna «Jlunelinbiii aHANM3 B KOHEYHOMEPHOM MPOCTPAHCTBE» HarnpaejeHa Ha
M3YYCHUE CBOMCTB KOHEYHOMEPHLIX MPOCTPAHCTB M CBOHCTB HeJHHEHHBIX OnepaTopoB B
KOHEHOMEPHBIX MPOCTPAHCTBAX, JH((PepeHIMPOBAHHE H HHTEIPHPOBAHKE ONEPATOPOB B
KOHEYHOMEPHBIX MPOCTPAHCTBAX, PA3NOKEHHE HEMHEHHBIX ONEPaTOpoB B AL
NPHOMMKCHHA HEMHEHHOrO OTEPaTopa B KOHEYHOMEPHOM MPOCTPAHCTBE C JHHEHHBIMH
OnepaTopamH, JHHEHHBIX W HEJIMHCHHBIX ONEPaTopoB M MX CBOHCTB, EBKIMIOBBIX
MPOCTPAHCTB H HX CBOHCTBA, COOCTBEHHBIX 3HAYEHHH OIIEPATOPOB H HX CBOHCTB.
Discipline "Linear analysis in finite-dimensional space" is aimed at studying the properties
of finite-dimensional spaces and properties of non-linear operators in finite-dimensional
spaces, differentiation and integration of operators in a finite-dimensional space, expansion
of non-linear operators in a series, approximation of a nonlinear operator in a finite-
dimensional space with linear operators, linear and nonlinear operators and their
properties, Euclidean spaces and their properties, the eigenvalues of operators and their
properties.

Maremarnkansik Tanaay Il
Maremaruueckuii ananus I1
Mathematical Analysis Il
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Taunnay Goiibinma komnonerTrep / KoMnonenTsl no BbIG0pY / OptionalComponents

KITTK
[T KB
PDEC

6 Oky xypest exi Gomimai kypaiiapl. Bipinmi Genimae HOPMallaHFaH KEHIiCTIKTE KyBIKTay
TCOPHSACHIHBIN HEri3ri YFLIMIAphl MEH aHBIKTaMAanaphbl soHe Herisri ecernrepi Oepineni.
CoHpiMen Gipre eH Kakchl HKYBIKTAWTBIH 371EMEHTTIH Gap GOMyBl KOHE KAFBI3BIFBI
HAHIIBL JKaNnbl Teopemanap AanesieHeni. Tuanbept keuicririnze, y3iniceis drynkumsnap
keHicririnne, JleGer keHicTirinae eH »aKChl KYBIKTAHTBIH JEMEHTTIH CHIATTAMAIBIK
KAaCHETTTEpPi Kaiibl  TYKBIPBIMAAp KapacThipbliaabl. Ekidmi Gemimaie MEPHOATHI
(yukumsnaper  JleGer  kemicririnae TPHTOHOMETPHS/IBIK ~ KOTIMYILEMEH  XKYBIKTay
Teopusckina apHairat. Ockl GonimMae GyHKUMSHBIH Y3inicCi3aik MOy T aHBIKTATBIN, OHBIH
KACHMETTepi  Kaimbl TywbipeiMaap gonengeHeni. JleGer  kemicririnne KYBIKTAY
TEOPHSCBIHBIH TYPa KIHE Kepi Teopemanapbl aneaeHei.

YueGublii kypc coctouT M3 aByx paszenos. B nepsom paziene paccMaTpHBaKOTCS
OCHOBHbIC MMOHATHA W ONPEIC/ICHHA U OCHOBHBIE 3a/1a4W TEOPHH NpHOIMKkeHHHE. Bumecre ¢
TEM JI0KA3bIBAIOTCH OOLIME TEOPEMbI O CYLIECTBOBAHMM M EIMHCTBEHHOCTH 7JIeMeHTa
HAMIYYIIero npuGmHKeHHs. PaccMaTpHBAIOTCA BONPOCHL O XapaKTEpPH3alMHM 3leMeHTa
DyHKUMATAPABI KYBIKTAY TEOPHACKT HAUIYHWEro  NpuOMWKeHHs B rHALGEPTOBOM  NPOCTPAaHCTBE, B  NPOCTPAHCTBE
Teopus npubmwkennii hynximii HenpeprIBHLIX GYHKIMIA K B ipocTpancTee JleGera.

The theory of approximation of functions Bropoit pasnen noceswen usydeHwio npuGmmKeHus nepuoauveckux (GyHkuuii B
npocrpaHctee  Jlebera TpUroHOMETpMYECKMMHM  noiMHOMaMM. B orom paszene
ONPEIENACTCA MOAYIb HENPEPBIBHOCTH (YHKUMM M JIOKA3BIBAIOTCS YTBEPAIEHHS O €ro
ceoicrpax. JlokaswlBaroTcs mpsAMble M OGpaTHLIE TEOPEMBI TEOPHH NPUOMMKEHHH B
npoctpancrtee Jlebera.

The training course consists of two sections. The first section discusses the basic concepts
and definitions and the main tasks of approximation theory. At the same time, general
theorems on the existence and uniqueness of the best approximation element are proved.
The problems of characterization of the element of best approximation in the Hilbert space,
in the space of continuous functions and in Lebesgue space are considered. The second
section is devoted to the study of the approximation of periodic functions in a Lebesgue
space by trigonometric polynomials. In this section, we define the modulus of continuity of
a function and prove statements about its properties. Direct and inverse theorems of
approximation theory in Lebesgue space are proved.

Maremarukaisik tannay II
Maremaruueckuii ananus I1
Mathematical Analysis II

KITTK
11 KB
PD EC

6 Oky KypchlHIa q-aifbIphIMIBIK ecenTey 3neMeHTTepl, q-BipiHwi perTi akbIpLIMIBIK
TCHICYJIEP, ChI3BIKTHL -aHBIPLIMABIK TEHIEYNEP XYHECi, OFaphl PeTTi ChI3BIKTHIK q-
aHBIPLIMABIK TEHACYJICP HETi3ri TycinikTepiMeH aHbIKramanapst Gepineai. ConpiMen Gipre
q-Jlartactel Typnenaipy, q-aMiBIpBIMAIBIK OpPTOrOHAIBABI NOJMHOMIAp, (-akbIPBIMBIK
CBISBIKTRIK Gackapy kyfienepi, q-aifbIpbIMIBIK BAPHAUMATEIK ecerTey TeopeMaJiaphl
JanesieHeni.

B yueGHOM Kkypce paccMaTpHBAIOTCS OCHOBHBIE TIOHSTHS M OMIPEENEHHS HICMEHThI q-
PAa3HOCTHOTO  MCYHCICHHA, (-PAa3HOCTHBIE YPABHEHHMS [EPBOrO MOPSNKA, CHCTEMbI
JIMHEHHBIX -DA3HOCTHBIX YPABHEHHH, JHHCHHBIC (-DA3HOCTHBIC YPABHEHWS BLICIIETO
nopsjka. Byvecte ¢ Tem tokaskiBatotes oimHe TeopeMsl o q-npeoGpasosanue Janaca, q-
Pa3HOCTHLIC OPTOrOHANILHLIC MOIHHOMBI, (-Pa3HOCTHLIE JIMHEHHBIE CHCTEMbI YNIPABICHHS,
(-Pa3HOCTHOE BAPHALIHOHHOE HCYMCIICHHE.

In the training course discusses the basic concepts and definitions elements of q-difference
calculus, g-Difference equations of first order, Systems of linear g-difference equations,

q-albIPBIMIBIK TEHIEYIEp
q-pa3sHOCTHBIC YPABHEHHUS
g-difference equations

Kapanaiisim
nuddeperunanapik
TeHIeyep
OGBIKHOBEHHBIE
mddepenunansreie
YpaBHEHHs

Ordinary differential
equations
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Linear g-difference equations of higher order. At the same time, general theorems g-
Laplace transform, g-Difference orthogonal polynomials, g-Difference linear control
systems, g-Difference variational calculus are proved.

Tanaay GoiibiHwa Ko

mnoHerTTep / Komnonents no Bri6opy / OptionalComponents

KITTK
11 KB
PDEC

Jlopenurin sxanner kenicririnaeri Xapau-
JIurrnByn reHcizairi

Hepasencrso Xapau-Jlurtisyna
0606wennom npocrpaxcrse JlopeHia
Hardy-Littlewood inequality in the
generalized Lorentz space

6

«JlopeHuTin sxannsl keHicriringeri Xapau-JIMTTABYA TEHCI3Air» MoHi auckperti JleGera
kenictiri, Jlopenu kenicriri, lonaep, Munkosckuii, KOHr-Oneiin TEHCI3/liKTepi, oMapabiH
KaNMbLIlaybl Macesienepin seprreyre Garbirranrad. Xapau-Jlutrasyna, Creiina, Boaca
Teopemanapel.  HoTwkecinne, wmarucrpantrap  Herisri JMCKPETTi  KeHicTikrepai
MHTEPIIONALMANAY JAF/LIIAPBIH HrePei.

Hucunnnuna «Hepasencrso Xapau-Jluttasyna B 0600UEHHOM NPOCTPAHCTBE Jlopenua»
HanpaBjieHa Ha HM3yuyeHWe BONPOcOB HepaseHcTBa [onbaepa, Mumkosckoro, IQwra-
Oneiina, ux o0oGuieHus B AMCKpeTHOM npoctpancTee JleGera, npocrpancrsa Jlopenua, a
TakKe u3ydeHuio  Teopembl Xapiu-Jlurrasyna, Creifna, Boaca. B pesynsrare
00YHAIONINCS M01Y4aIOT HABLIKH HHTEPIOSLIHS OCHOBHBIX JHCKPETHBIX HPOCTPAHCTB.
The discipline " Hardy-Littlewood inequality in the generalized Lorentz space" is aimed at
studying the issues of discrete Lebesgue, Lorentz spaces, Inequalities of holder,
Minkowski, young-O'neill, their generalizations. Theorems Of Hardy-Littlewood, Stein,
Boas. As a result, undergraduates acquire skills to work with interpolation of basic discrete
spaces.

Maremarukansik Tanaay Il
Maremaruyecknii ananms 1
Mathematical Analysis 1

KIT TK
[T KB
PD EC

OnepartopnapasiH GeltikTeHy TeopHuschl
Teopus pa3nenumocTH onepatopos
Operators separability theory

Bepinren monme MarucTpaHTTapra CMHryIspABl caaMak (dynkumsicsr 6ap  Cobonen
keictiri, JleGer kenicririne eny maprrapst Gepineni. ConbiMen Katap auddepeHuHanIbK
TCHJCYNIEP YIUIH CHHTYNAPIb €CenTi a3ipiey, oKiaynay npHHLKI, CHHTYJAPJIBI €CeNnTiH
KQMBUIAHFAH  WEIIMIHIH GoMybl #aHe GIpTYTAcTBIFBl OKbITHUTAIBL OKY HaTHeciHze
MarucTpaHTTap IemiMai KodpuMTHBTI Garanay, annpoKCHMAaUMAIBIK CAHIAPABIH Miles-
KYJIKeL pesosibeenTacel, Llayaep [punimmi, KBasHAHHAIK CHHIYIAPIBIK TEHAEYiH pyKcar
eTiyiH Janenney aaictepin urepeai

Ilo sTomy npeamery maructpanTam npernonaiot npocrpacrsa Cobonena ¢ CHHI'YJISPHOI
BECOBOH hyHKiMeii, yci0Bus Biokenns B mpoctpanctso JleGera, a Takke npenoamor
paspaboTka CHHTYAApHOH 3anauu ans  auddepeHUHanEHbIX ypaBHeHHH, [lpunuun
nokanusaiiy, CyuecTBOBAHNE U eIMHCTBEHHOCTE 0GOBIIEHHOTO pelleHHs CHHIY/IPHOI
3anaud. B xoxe 3TOr0 Kypca MardcTpaHTBl NpPHOGPETAIOT HABBIKM MOHHMAHMA M
TIPUMEHEHHSA KODPUMTHBHBIC OLECHKH PEIICHHS, MOBEICHHE AllNPOKCHMALMOHHBIX YHCE
pesonbBenthl,  Ilpuuumun  Illaynepa,  Metoabl  nokasaTenbcTBa  paspemIHMOCTH
KBa3WJIMHEHHOTO CHHTYISPHOTO YPABHEHHS

Undergraduates are taught Sobolev spaces with singular weight function, embedding
conditions in Lebesgue space. Given basic formulation of a singular problem for
differential equations. The principle of localization. Existence and uniqueness of the
generalized solution of the singular problem, During this course the undergraduates acquire
the skills of understanding and applying coercive estimates of the solution, the behavior of
the approximation numbers of the resolvent, The Schauder Principle, methods for proving
the solvability of a quasilinear singular equation

Maremarukansik Tanay I1
Maremartn4eckuii ananus I1
Mathematical Analysis II

Tanpay GoiibiHma komnonerTTep / KOMNoHeHTHI no BLIGOpY / OptionalComponents

15 KII TK
[N KB
PD EC

Benwek uHTerpanisix oneparopiap yiix
CAJIMaKThIK TEHCI3OiKTEp
Becosbie HepaBeHCTBa 1St IpOOHBIX

5

Bepinren nonme marucrpantrapra emmeyimr (yHKUMSIBIK KEHICTIKTEp 3KOHE 0MapjiblH
KacuerTepi, OGamamanel  Hopmanap,  auddepeHunaniay OIEpaTOPBIHBIH  HEMece
MHTCIPAIIBIK _OTIEPATOP/IbIH _ O/IIICHICH HOPMAChIHBIH _TEPMHHIEPiHAE  (YHKUHAHBIH

Maremarukanbik tanaay 11
Maremarnyeckuii ananus 11
Mathematical Analysis II
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WHTErpasibHbIX ONEpaTopoB
Weighted inequalities for fractional integral
operators

CaIMAKTBIK HOpMach! GolibIHIIA aIMTHBTI KoHe kebeiirinren Garanap xoHe (QyHKUHAHBIH
CAJIMAKThIK HOpManapel OKuITEUTAALL. OKy HoTHecinae Marucrpantrap CoGonesTin
OJIICHIeH  KeHICTirine cany, oneparopiapibl MHTEPHOJsUMsANAYA MYJIBTHIIMKATHBTI
OJIIIEHTeH TEHCI3AIKTI KOJUIaHy JIaribichiHa e GoNajibl.

[lo sTOMY MpeaMeTY MarucTpaHTaM NMPEnoialnT BECOBbIC ()yHKLIMOHAILHEIE IPOCTPAHCTRA
M MX CBOMCTBA, KBHBAJICHTHBIC HOPMbI, ANJMTHBHLIE W YMHOKHTEILHBIE OLEHKM MO
BecoBOH  HopMme  (YHKUMH B TEPMHHaXx  B3BElUEHHOW  HOPMbI  oOmeparopa
nudhepeHUHPOBAHHA HIH HHTETPAIBHOTO OTEpaTopa U BecoBoil HopMbl GyHkuuu. B xone
3TOr0 Kypca MarucTpaHThl MPHOOPETAIOT HABBLIKK paboThl BIOKEHHE B3BELIEHHOIO
npocrpaicrea  CoGonesa B B3BemieHHoe mnpoctpaHcTBo  Jlebera, [lpumenenue
MYJIbTHIUIMKATHBHOTO B3BEIIEHHOTO HEPABEHCTBA B MHTEPIOJIALMH OlIepaTopoB.
Undergraduates are taught weight functional spaces and their properties, Equivalent norms,
additive and multiplication estimates by the weight norm of a function in terms of the
weighted norm of the differentiation operator or integral operator and the weight norm of
the function. During this course the undergraduates acquire the skills of embedding of the
weighted Sobolev space in the weighted Lebesgue space, application of the multiplicative
weighted inequality in the interpolation of operators.

KIT TK
1 KB
PD EC

Bon Heiiman anredpacsl
Anrebpa Bon Heiimana
Von Neiman algebra

Bepinren nonae marucrpantrapra b (H) GofibiHIa *eprifikTi A1oHEC TOMONOrHANAPIbIH
Gipueme Typi, Bon Hefimannbin anreOpaHbIHBIH HETI3r KACHETTEpi, OMNEepaTopablH
KyMeIChIHA  Oaiimaneictel  bopens  dyHkumscel  okpiThutagel.  OKy — HoTHMecinae
marucrpanTrap Hemann teopemacel xone Kaplansky THIFBI3IABIFBI TEOpEMAchl, Kapanaibim
CBI3BIKTBI  )YHKLHMOHANABIH JKOHE KANBINTBl TOMOMOPQMIMHIH KACHETTEPI KYMBIC
’KacayarAbICkIHA He GoNaibl.

[lo oSTomMy npenMery MaruCTpaHTaMm MpEMOJAIOT HECKOJILKO JIOKATEHO BBIMYKIBIX
Tononoruii Ha B (H), ocHosHble cBoiicTpa anreSpel Bon Helimana, ncuncnenue, yHkums
Bopens B 3aBucHMOCTH OT oneparopa. B xole 3TOro Kypca MarucTpaHthl npHoGperaior
HaBBIKK pabOTHl J10Ka3aTeNbCTBO TeopeMbl 0 Onkommytante ¢on Helimana u Teopema
KannaHckoro o IUIOTHOCTH, CBOWCTBA HOPMAILHOTO JIMHEHHOTO (YHKUMOHANA M
HOPMa/bHbIH roMOMOpPH3M.

Undergraduates are taught several locally convex topologies on B (H), basic properties of
the von Neumann algebra, calculus, Borel function, depending on the operator. During this
course the undergraduates acquire the skills of the bicommutant von Neumann theorem
and the Kaplansky density theorem, properties of a normal linear functional and a normal
homomorphism.

Maremarukansik Tannay Il
Maremaruueckuii ananus 11
Mathematical Analysis I
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