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Ne [Tonnin ITonHin aTaysl / Kpenut / KpIckamma aHHOTa1Hs/ [IpepexBuznurrep/
LMK /
L{mkn Haspanue nucumnnunet / | Kpenur / Kpatkas anHoraums / [TpepexBH3HTEI/
JUMC LLUTL
HHBI Name of the course Credit Annotation Prerequisites
/Cycle of
the
course
1 cemecTp / 1 cemectp / Semester 1
Tanpgay Goiisina komnoHerTTep / KoMnonenTs! no Buidopy / Optional Components
1 BIVTK | DyHKUHOHANABIK TAll1ay 8 «DYHKUMOHAIIBIK TAN/AY OAICTEPi» NoHi (yHKIMOHANJBIK AHAIM3AIH MaHbI3[bl OAICTEpPiH | MaTeMaTHKANbIK Taniay
BJ/KB | axicrepi OKbITYFa OarbITTa/IFaH MoH. OKBITY HBICAHBI PETIHJE aKbIPCHI3 ONIIEMAI METPHKANIBIK KeHicTikTiH, | 11
BD/EC | Metosl CBI3BLIKTHI HOpMallaHFaH KeHIiCTikTiH, ['MnpbepT KeHicTiKTiH JkoHe conapia aHBIKTANFaH | MaTeMaTHueckwit
(QYHKIHOHATILHOrO (byHKUHOHANap MEH ONepaTopiapiAblH Kallbl TEOPUSICLI, OJIIIEM TEOPHSCHI, MATEMATHKAHBIH op | aHanus I1
aHaJIH3a TYpJi cananapblHbIH  apackiHia OajinaHbichlH opHaty Gonsin TaGeumamel. OKy ypaicinge | Mathematical Analysis 11

Methods of functional
analysis

OiniManymsiap GyHKIHORANIBIK aHAIH3/IH J1iCTEPiH MEHrepin, ecenTepi Welly KIHe 3epTrey
JaraplUIapblH MEHIEPYi THIC.

Jucuuminna «MeToipl (QyHKIHOHAIBHOIO AHAIW3A» HANPABIEHA HAa M3YYEHHE OCHOBHBIX
MeTON0B (DYHKLUHOHaIbHOrO aHanusa. llpeaMeToM u3ydeHHs SBISIOTCS OOWIAs  TeopHs
6eCKOHEUHOMEPHBIX METPHYECKHX IIPOCTPAHCTB, JIMHEHHBIX HOPMHPOBAHHBIX [POCTPAHCTS,
€BKITHIOBBIX W MHIILOEPTOBBIX NPOCTPAHCTB, (JYHKIIMOHANOB H ONIEPATOPOE HA HHX; TEOPHs MEphI U
HHTETPHPOBAaHKMA B OOLIMX NPOCTPAHCTBAX C MEPOH, yCTaHOBIEHHE 0000IIAIOLIMX CBA3EH Mex1y
PasTHYHBIMKM pazlielaMi MaTemaTHMKH. B npouecce oOydeHus obyuaromiuecs JOMKHBI YCBOHTH
OCHOBHEIE METO/IbI (PYHKIMOHAIBHOrO aHANH3a M NPUOOPECTH HABBIKH MCCIIEA0BAHHS M PEIICHHMS
3aj1ad.

Discipline "Methods of functional analysis" is aimed at studying the basic methods of functional
analysis. The subject of studing are the general theory of infinite-dimensional metric spaces, linear
normed spaces, Euclidean, Hilbert spaces, functionals and operators on them; the theory of measure
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and integration in general spaces with measure, the establishment of generalizing
connections between different branches of mathematics. In the process of learning,
students should master the basic methods of functional analysis and acquire skills in
research and problem solving.

2 BIUTK
BJUKB
BD/EC

Tpuronomerpusinsik @ypbe KaTapiaapsl
xaHe Oypbe TypreHaipynepi
Tpuronomerpudeckue psasl Pypse u
npeoOpazoBanus Dypne

Trigonometric Fourier series and Fourier
transform

«Tpuronomerpusielk  Oypre Karapmapsl sxoHe @Dypbe TypleHAipylepi» IIoHi
TapMOHHUKAJIBIK aHaJ’II/I?)}:[iH MaHBI3 bl QﬂiCTepiH OKBITYFTa OarpITTaaFaH IIoH. OKBITy
HBICAaHBI PETiHAE OPTOrOHANBABI KaTapiap, TPUTOHOMETpHsUIBIK Dyphe KaTapiapel,
KacuerTepi, Jlupuxine KocbiHIBICH, @eliep KOCHIHIBICHI, JKMHAKTBIJIBIKTBIH
JKeTKUTIKTI mraprrapel  Oonpin TaObutambl. CoHbiMeH Koca Dypre KaTapiapsl
KEIICHAI TYpl *OHE ecelli TPUrOHOMETpHsUIBIK Dypbe KaTapbl OKBITBUIAABL. OKy
ypaicinae OimiManynibuiap TPUTOHOMETPHSUIBIZK Dypbe KaTapiapblH JKaH-KAaKThI
MEHTeill, ecenTepii MIelry )KoHe 3epTTey JaFIbUIapbIH UIrepyi THIC.

Jucnmmimaa «Tpuronomerpuyeckue psasl Oypre n mpeobpazoBanus Dypbe»
SABJIACTCA IpeaMEToOM, HampaBJICHHbBIM Ha 06yquHe Ba’XHbIM METOOOM
rapMoHmueckoro aHaimmsa. OOBeKT 00y4eHHsT - OpPTOTOHAJBHBIE  PSBI,
TpUroHoMeTpuueckue psapl Dypbe, cBoiicTBa, cymma Jupuxie, cymma deiiepa,
JOCTAaTOYHBIC YCJIOBUA CXOAUMOCTH. KpOMe TOr'0, U3y4arOTCd KOMIUJICKCHBIC THUIIBI
psanoB dypre u KpaTHBIE TpUTOHOMeTpHYeckue paasl Oypre. B mpomecce oOyuenus
ydaiggecs JOJDKHBI OCBOUTb TpHUrOHOMeTpuueckue psaasl Pypbe M OBIAAEThH
HaBBIKaMU PCUICHUA HpO6J’IeM " UCCIICIOBAaHMA.

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.

Matemarukanbslk Tangay 11
Marematndueckuii ananmu3 11
Mathematical Analysis Il

3 BIITK
BJ/KB
BD/EC

OpTOroHaNIBIK KaTapJiap.IbiH
UHTErpajifaHybl )KOHEC KOCBIHIbLUIAHYbI
HuTerpupyeMocTb 4 CyMMUPYEMOCTh
OpPTOrOHAJILHBIX PSII0B

Integrability and summability of orthogonal
series

«OpTOrOHANABIK KaTapiapAblH HWHTETPAIAAaHybl JKOHE  KOCHIHIBUIAHYBI» TISHI
TPUTOHOMETPHSUIBIK ~ JKYHe OKkoHe VYoumn Jkyieci OoOWBbIHIA — KaTapiapblH
HHTETpAIIaHy MacelleNiepiH 3epTTeyre OarbITTalFaH, KapacThIPbUIFaH KaTapiaapIbly
K02 GUIMEHTTepiHIH TypiHe OailIaHBICTBI SPTYPJi (YHKIMOHAIIBIK KiaccTapia
OCBl KaTapiap J>KHHAKTBUIBIFBl JKATYBIHBIH SKETKUTIKTUTIIT Typallel Mocenenepi
TanKpUIaiael. MOHOTOHABI KO3 HUINEHTTEPMEH OepiIreH Karapijapra KeIll Hazap
aymapsinansl. COHBIMEH KaTap, KapacTHIPBUIBIT OTBIPFAH KaTapiapAblH opTypii
omictepi OOMBIHINA KUBIHTHIKTBUIBIK MOceJeniepi KapacTelpeuiafsl. HoTwmkecinze,
MAarucTpaHTTap TPUTOHOMETPHSUIBIK JKYHEMeH KoHe Y Ol xKyieciMeH JKYMBIC icTey
JIAFIbUTAPBIH UTEPEIi.

JII/ICL[I/IHJ'II/IHa ((I/IHTel"pI/IpyeMOCTb U CYMMHPYEMOCTb OPTOIOHAJIBHBIX PAAOB»
HanpaBJICHA Ha H3Yy4YEHHUE BOIPOCOB HHTETPUPYEMOCTH CYMMBI DPAIOB IO
TPUTOHOMETPUYECKOH CHCTEME M MO CHCTeMe YOJllla, pacCMaTPHBAIOTCSI BOMPOCH
MPUHA/UISKHOCTH CYMMBI YKa3aHHBIX PSI0B PA3IMIHBIM (DyHKIIMOHAIBHEIM KJIaccaM
B 3aBHCOMOCTH OT ITOBEICHHS KO (PUIMEHTOB paccMaTpuBaeMbIX psanoB. OCHOBHOE
BHUMAaHHE YJIeNseTcs psjaM ¢ MOHOTOHHBIMH Kod(dummentamu. Kpome Toro
M3YyJaloTCsl BOIIPOCHI CYMMHPYEMOCTH TI0 pa3HBIM METOJIaM PacCMOTPHBEMBIX PS/IOB.
B pesymprate oOydarommcs IMOJYy4arOT HaBbIKM pabOTBl  C  DAAOM IO
TPUTOHOMETPHYECKOH cucTeMe U 1o cucteMe Youmia.

Maremartukaislk Tanaay 11
Maremarudeckuii anamus 11
Mathematical Analysis 11

® EHY 708-02-19 Karajor qucuuruivH mo oopa3oBarebHOM nporpammMe. M3nanue nepoe




The discipline "Integrability and summability of orthogonal series" is aimed at
studying the issues of integrability of the sum of series in the trigonometric system
and in the Walsh system, discusses questions of the sufficiency of the sum of these
series to different functional classes depending on the behavior of the coefficients of
the considered series. The main attention is paid next to the monotonous coefficients.
In addition, the problems of summability are studied for different methods of the
series under consideration. As a result, undergraduates acquire skills to work with a
number of the trigonometric system and the Walsh system.

4 BIVTK
BJ/KB
BD/EC

Tonrap Teopusicel
Teopuu rpynn
The theory of groups

«TomTap TEOpUACH» MOHI TONTAPIBIH KACHETTEPl YKOHE HMJIBIIOTEHTTI TONTAapAbl
KapacTblpaabl. Artanm aiitap OoJycak: imKi TomTap, KAaJbINTHl 1IIKI TOMNTap,
roMoMopbHu3MIEp KOHE TONTAPAbIH H30MOpGU3MIEPi, LUKIAI TOMTAap, AKBIPIBI
TonTap, TONTApJAbIH KaJAbIK CbhIHaMallaphbl, d)aKToann( TOII, )'IarpaH)K TEOPEMACHI,
OpTaJ'IHK JKOHE€ TOII KOMMYTATOPBbI, aBTOMOp(bI/BM TONTaphbI, PernamenTrik TOITap
JKOHE TEOMETPYSUIBIK (QUrypanapIblH CHMMETPHS TONTaphl Oepiieni.

I[I/ICL[I/IHJ'II/IH& «TeOpI/II/I rpynin HarpaBji€cHa Ha H3Yy4YCHUEC CBOIiCTBa rpynn "
HUJIBIIOTCHTHBIC T'PYIIIbI. B wacrtHOCTH: NOATPYNIIbI, HOPMAJIbHBIC TOATIPYIIIILI,
TOMOMOPGU3MBI U U30MOP(HU3MBI TPYIII, HIUKINYECKUAE TPYIIIBI, KOHSUYHBIC TPYIIIIEI,
Tpyninbl K1accoB BeIYeToB, dakrop-rpymnmna, TeopeMa Jlarpanxa, HEHTp U KOMMYTaHT
TPYMNIBL, TPYNOBl aBTOMOP(GU3MOB, TPYINBl IMOACTAaHOBOK. TPYIIBI CHMMETPHUi
TEOMETPHYECKUX UTYP.

The discipline " The theory of groups " is aimed at studying the properties of groups
and nilpotent groups. In particular: subgroups, normal subgroups, Homomorphisms
and isomorphisms of groups, Cyclic groups, Finite groups, groups of residue classes,
Factor group, Lagrange's theorem, Center and group commutator, Automorphism
groups, Permutation groups, Groups of symmetries of geometric figures.

Maremarukanslk Tangay Il
Maremarnueckuii ananus 11
Mathematical Analysis |1

BIVTK
BJ/KB
BD/EC

CaHabIK aHATU3IiH HETI3T1 ecenTey
arperarrapbl

OCHOBHBIE BBIUHCIATEILHBIE arperartsl
YHUCJICHHOTO aHaJIu3a

The basic computational aggregates of the
numerical analysis

Kommeiotepmik (ecenrteyinn) AMameTp, KOMIBIOTEPIIK (€CEnTeyill) IuaMeTpaiH
HaKTBUIAYJaphl:  KiIacTapAarbl  (QYHKIISIApAbl  KallblHA  KenaTipy — ecebdi,
(YHKIMOHAAAP IBIH TEH30PJIBIK KOOCHTIHAICI 9/Tici, QYHKIUSIHBI KaIIbIHA KEATIPY,
CaHIBIK HHTErpangay, JAepOec TYBIHABUIBI  TEHACYJICPIiH nienrMaepin
JUCKpETH3alMsIIay OlepaTopIiapsl.

KoMnbloTepHBIi (BEIMHUCIUTENIBHBIN) MTONEPEYHHK, KOHKPETU3AUsST KOMITBIOTEPHOTO
(BBIYHCIIUTENBHBIN) MONEPEYHNKA: 3a/lada BOCCTAHOBICHUS (DYHKIWI M3 KIacCOB,
METO/I TEH30PHBIX NPOM3BEICHUH (HYHKIHMOHAJIOB, OMEpPaTOpbl BOCCTAHOBIICHUS
(hyHKIUH, YUCIIEHHOE HWHTETPHPOBaHKE, TUCKPETH3AIlMs pPEUICHUI ypaBHEHHH B
YaCTHBIX ITPOU3BOIHBIX.

Computer  (computational) diameter, computer (computational) diameter
concretization: the problem of recovering functions from classes, the method of
tensor products of functionals, function recovery operators, numerical integration,
discretization of solutions of partial differential equations.

Matemarukanslk Tangay 11
Maremarnueckuii ananus 11
Mathematical Analysis 11

BIVTK
BJ/KB
BD/EC

KoMnakTsuter oneparopiap
KomnakTHbIe onepaTopsl
The compact operators

I'mmsbept kewicriri. CrekTpanpiasl Teopemamap. TyHiHzmec omepaTtop, TOJNBIK
y3imicci3  omeparop JKOHE ONApABIH  OPTYpii Kacuerrepi. DpenrorsMHBIH
anpTepHaTUBacHl. OmepaTopAblH cnekTpi. CHMMETpHAIAB ONIEPaTOPEL.

I'msbepToBa mpocTpancTBa. CrekTpanbHble TeopeMbl. CONpspKEHHBIH omeparop,
BIIOJIHE HEMPEPBIBHBIA OMepaTop W MX pas3iMuHble CBOWCTBA. AJbTepHATHBA
®penronsma. Cnextp oneparopa. CHMMETpUUECKUE ONIEPaTOPHI.

Hilbert space. Spectral theorems. Conjugate operator, completely continuous

Maremarukaisik tangay |l
Marematndeckuii anamm3 11
Mathematical Analysis I1
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operator, and their various properties. An alternative to Fredholm. Spectrum of the
operator. Symmetric operators.

BIVTK
BJUKB
BD/EC

JMCKpeTT] KeHICTIKTEp KOHE OHIAFbI
HETi3T1 TeHCI3IKTep

JluckpeTHble IPOCTPAHCTBA U OCHOBHBIE
HEPABEHCTBA B HUX

Discrete space and the basic inequalities in
them

Huckperti Jlebera >xone Jlopenn kenicrikrepi. I'enpaepa, Munkosckoro, FOHr-O '
Heiina TeHci3mikTepi %oHE ONapAbIH )anmbuiaybl. Xapau-Jlurtisyna, Creitna, boac
Teopemanapsl. Herisri AUCKpeTTi KeHICTIKTepIi HHTEpIIoIHanusIay.

Juckpernsle  mpoctpaHctBa  JleGera, Jlopenma. HepasenctBa I'enbaepa,
Munkosckoro, lOnra-O’Heiinma, ux o6o6menus. Teopemsr Xapmu-JIutrisyna,
Creitna, boaca. lHTepnonupoBaHue OCHOBHBIX JUCKPETHBIX MPOCTPAHCTB.

Discrete Lebesgue, Lorentz spaces, Inequalities of holder, Minkowski, young-
O'neill, their generalizations. Theorems Of Hardy-Littlewood, Stein, Boas.
Interpolation of basic discrete spaces.

Maremarukanslk Tangay Il
Matemaruueckuii aHanu3 11
Mathematical Analysis Il

BIUTK
BJ/KB
BD/EC

BeKTOpIIBIK KEHICTIKTEp TONOIOTHSICHI
Tomnonorun Ha BEKTOPHBIX IPOCTPAHCTBAX
Topological vector spaces

)KI/ILIHL[&FBI TOIIOJIOT'Hs. BeKTOpJ’IHK KeHiCTiKTep}JeFi TOIIOJIOTHUA XOHC )KapTBIJ'Iaﬁ
HopMa . JKanmentama poexriniri. Tyiingec kenictik. Hopmananran KeHICTIK.
Tomonorun Ha MHOXKCCTBaXx. HOJ‘Iy-HOpMLI n  TOIIOJOIrHHU B BECKTOPHBIX
IIpOCTpaHCTBAX. OﬁOGIJ.[eHHLIe IIOCJICAOBATCIIBHOCTH. COHpH)KeHHBIe IIPpOCTpaHCTBA.
HopmupoBanHble npocTpaHCTBa.

Topologies on sets. Semi-norms and topologies in vector spaces. Generalized
sequences. Conjugate spaces. Normed space.

Matemarukansik Tangay 11
Marematnueckuii ananu3 11
Mathematical Analysis 11

Tanpaay 6oiibinma kommnonerrTep / Komnonentst mo Bei6opy / Optional Components

BIVTK
BJ/KB
BD/EC

MeTpHKaJbIK KeHICTIKTEp KOHEe
onepaTopJap TeOpUsCh

Mertpuyeckue MpOCTPaHCTBA U TEOPUS
OIepaTopoB

Metric spaces and theory of operators

7

MeTpHKablK KEHICTIKTEpAETi KOMIIAKTBUIBIK, KBICYIIBI OcifHeney Karuaaiaphbl,
JKUBIHHBIH TYWBIKTATYBI, allbIK, TYHBIK KHUbIH, HYKTEICH HYKTEre JCHIHTI HYKTeIep
apacblHAarbl KalIbIKTBIK TYypalibl YFbIM, (byHKI_II/ISIHBIH JKUHAKTaJIybl, METPUKAJIBIK
KEHICTIKTIH HEri3ri KacueTTepi MeH aHBIKTamajapbl. IImIKi, CHIPTKBI, MIEKapalbK,
mIekTi Hykrenepai aHblkray. CHHTYISApIsl AuddepeHIHANIBK OTepaTopiIapablH
CHEKTPi JKOHE OHBIH KacHeTTepi. OPTYpJi canMakrapMeH Jleber KeHICTIKTepi jkoHe
ONIApABIH KacHWeTTepi. OpTypii canMakrapmMeH COOONEBTHIH KEHICTIKTEpi >KOHE
oJIapbIH KacuerTepi, 0CBI KeHiCTiKTep/e TeHCI3AiKTepai OpHary.
Juddepenimanabk onepaTopiaapIsie MyJIbTHCAIMAKThI TEHCI3IIKTepi.
Orlpez[enem/m A OCHOBHEIE CBOWCTBa METPUYECKUX TIPOCTPAHCTB, CXOAUMOCTbH
(byHKLII/II/I, TMOHATUE PACCTOAHUE MEXKIAY TOYKaAaMU U OT TOYKHM 10 MHOXKECTBA,
OTKPBITHIC, 3aMKHYTBIC MHOXECTBA, 3aMbIKaHHE MHOXECTB, TIPUHIAIT
C)KAMAOIINXCST OTOOpaKEHMH, KOMITAKTHOCTh B METPHYECKHX IPOCTPaHCTBaX.
OmnpeneneHrie BHYTPEHHHX, BHEIIHWX, TPAaHUYHBIX, MPEAETBbHBIX Todek. CHekTp
CHHTYJIIPHBIX TU(QepeHINaIbHbIX OIepaTopoB u ero cpoiictBa. IIpocrpancTBa
JleGera c¢ pasHbIMM Becamu M uX cBoictBa. IIpoctpanctBa CoboseBa ¢ pa3HBIMHU
BECaMH H HX CBOﬁCTBa, yCTaHOBJ’[eHI/le HEPaBCHCTB B OJOTUX MPOCTPaHCTBaX.
MybTHBECOBBIE HepaBeHCTBa AU(PepeHINaTbHBIX ONePaTOPOB.

Definitions and basic properties of metric spaces, convergence of a function, the
notion of the distance between points and from a point to a set, open, closed sets,
closure of sets, the principle of contracting mappings, compactness in metric spaces.
Definition of internal, external, boundary, limit points. Spectrum of singular
differential operators and its properties. The Lebesgue spaces with different weights
and their properties. Sobolev spaces with different weights and their properties, the
establishment of inequalities in these spaces. Multivalued inequalities of differential
operators.

Maremartukaislk Tanaay 11
Maremarudeckuii anamus 11
Mathematical Analysis 11

BII/TK

TpUroHOMETPUSIIBIK XKyiie OoHbIHIIIA

TpuroHomeTpukanslk Karapnap, OPypre KkodbuIeHTTepi, KOOUTKILITEP KIACCHI,

MaremaTtukansik Tangay 11
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BJ/KB
BD/EC

KOOEHTKIIITEp KJIacTaphl

Knaccer MHOXUTETCH IO
TPUTOHOMETPUYECKON CHCTEME

Classes of multipliers in the trigonometric
system

TPUTOHOMETPHKAJIBIK JKYie, TPUTOHOMETPHUKAIBIK JKyiie OOHbIHIIA KeOWUTKIiITep
kiaccel. KeOuTkimTep KiIacchlHBIH KacueTTepi. KeOutkimrep kiacchHbIH JlopeHI
’koHe becoB KeHicTikTepiMeH OaiilaHbIChL.

TpuroHomeTpuueckue psapl, kodhouuueHtsr Dypbe, KiIacchl MHOXKHTEEH,
TPUTOHOMETPHUYECKHE CHCTEMBI,  KJIACCHI MHOXHTEJEH IO TPHTOHOMETPHUYECKON
cucreme. CaoiictBa Kiacc MHoxuTeneil. CBA3b Kiacca MHOXHUTENEH ¢
npoctpancTBoM Jlopenna u becosa.

Trigonometric series, Fourier coefficients, the classes of multipliers, trigonometric
system, the classes of multipliers for trigonometric system. The properties of the
class of multipliers. The relationship of the class of multipliers with the space of
Lorentz and Besov.

Marematuueckuii ananu3 11
Mathematical Analysis |1

BIUTK
BJ/KB
BD/EC

[MoTeHnManaap KeHICTIKTEPi KIHE OJIap IbIH
KOJIIaHyJIaphl.

IIpocTpaHcTBa  MOTEHIMATIOB W WX
MIPHIIOKEHHS

Spaces of potentials and their applications.

Kypc xeneci MaremaTHKanbIK TapayiapIaH Typabl:

Omnepatopsl B (YHKIMOHAIBHBIK KeHICTikTepzeri omeparopiap. ['mis0Oept
Typienaipyi xoHe Pucc, Beccenp motenimanmapel. [loTeHnuanmap KeHICTiKTepi
JKOHE oJIapIbIH Kacuertepi. [loTeHnmangap KeHiCcTiKTepiHiH 0acka (YHKIMOHAIIBIK
KEHICTIKTepMEH OalTaHbIChI, KOJITAHBLTYHL.

Kypc OXBaThIBaeT CIENymoIe pasnensl MaremMatuku: Omepatopsl B
(yHKIMOHANBHBIX — MpocTpaHcTBax. [IpeoOpazoBanme ['mipbepra W MOTEHLIHAIBI
Pucca u beccens. [IpoctpancTBa MOTEHINANOB U UX CBOHCTBA. CBS3b MPOCTPAHCTBA
MOTCHIUAIOB C JAPYIMMH (QYHKIMOHATHHBIMH TIpOCTpaHcTBaMu. [IpumoskeHus
MIPOCTPAHCTBA MOTEHINAIIOB.

The course covers the following sections of mathematics:

Operators in function spaces. The Hilbert transform and the Riesz and Bessel
potentials. Spaces of potentials and their properties. Connection of the potential
space with other functional spaces. The application space of potentials.

Matemarukansik Tangay 11
Marematnueckuii ananu3 11
Mathematical Analysis 11

BIVTK
BJ/KB
BD/EC

AKBIpITBI AGENBIIK ToTITap
Koneunsie AGeneBsI TpymImbI
Finite Abelian groups

DNeMEeHTTepAiH peTi KOHE TPYMIAaHbH OJKCIOHEHTAchl. [mki rpynmamap. [mki
JKUBIHMEH TYBIHIANATHIH iKi Tpynma. ['pymnmanapislH skoHE 1MIKi TpyHITaizapIblH
kebelTingici. I'pynnanely kikrenyi. Xaii rpymmanap. CwioB imki rpynmaiapbl.
AKBIpIbl AOenpAiK TpYNNANapbIHBIH KaHOHIBIK KIKTenyi. AKbIpibl  AGenbIik
TPYINaHbIH THII. AKBIpIbl AOENbIiK TpynnagapIblH KIacH(UKAaCHICHl. AKBIPIBI
AGenbIik rpymnnanapasiH Xxapakrepiaepi. AKbIpIbI epicTepaiH xapakrtepiepi. ['aycc
KOCBIH/IBLITAPEI

[opsanku anemMeHToB U 3KcnoHeHTa rpynnsl. [loarpynnel. [lorpynna, nopoxxaennas
HOAMHOXKECTBOM. [Ipom3BeneHMss Tpynm H TMOATPYNI. PasjolkeHWe TIPyIIIbL
[pocteie rpymmel. CunoBckue moArpynmsl. KaHHOHHYECKoe pa3ioskeHHe KOHEUHOU
abeneBoil rpynmbl. THm KOHEYHO# abeneBoil rpymmbl. [lepedncieHrie KOHEYHBIX
a0eneBbIX rpymil. XapakTepbl KOHEUHBIX a0eleBBbIX TpyMIl. XapaKkTepbl KOHEYHBIX
noneit. Cymmsl ["aycca..

Order of the elements and the exponent of the group. Subgroups. A subgroup
generated by a subset. Composition of groups and subgroups. Decomposition of the
group. Simple groups. The Sylov subgroups. Canonical decomposition of a finite
abelian group. Type of finite abelian group. Enumeration of finite abelian groups.
Characters of finite abelian groups. Characters of finite fields. The Gauss sums.

Matemarukanslk Tangay 11
Maremarnueckuii ananus 11
Mathematical Analysis 11

BIVTK
BJ/KB
BD/EC

Hdon wmoamiMer OOWMBIHIIA KOMIIBIOTEPIIIK
(ecemreyirr) quamerp

KommproTepHsblii (BBIYMCIUTENIBHBIH)

Kypcta MarucTpanTTapra KoMmbloTepiik (ecemTeyimr) —amameTp — eceOiHiH
KOWBUIBIMBI, OHBIH KJIacTapfaH aJIbIHFaH (GYHKLIHUSIAPIbl KaIbIHA KEITIPY, CaHIBIK
MHTerpajay, JepOec TYBIHIBUIBL TEHJEYJiep IIeHIMASpiH IHCKpeTH3alusiay

MaremaTukansik Tanaay Il
Marematnueckuii anamus 11
Mathematical Analysis |1
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MOTIEPEYHUK 10 TOYHOM HuH(popManuu
Computational (numerical) diameter by
exact information

CHSKTBI ~ OpPTYPJi  HAKThUIAyJlapbIMEH  TAaHBICTBIPAAbl,  KajllblHA  KEJITipy
orepaTopIIapbIHbIH KYPUIBICH, ()YHKIIMOHAIIBIH TEH30PJIbI OHIMAEPI oici Oepiieni.
Kpr MpEAHAa3sHAYCH IJI1 O3HAKOMJICHUS MaruCTpaHToOB € 3ala4aMU KOMIIBIOTEPHOTO
(BBI‘{I/ICJ'II/ITCJ'IBHOFO) MOoNEepEeYHUKa C €ro PpasiInYHbIMU KOHKPETU3ALUAMU:
BOCCTAHOBJICHUS (1)yHKHI/II71 U3 KJIACCOB, YMCJICHHOC MHTCIPUPOBAHUEC, TUCKPETU3 AU
peI_HeHI/Iﬁ ypaBHeHI/Iﬁ B YaCTHBIX IIPOU3BOJHBIX, IIOCTPOCHHUA OICPATOPOB
BOCCTAaHOBJICHHSA, METOA TCH30PHBIX HpOPI3Be,Z[eHPII71 (1)yHKIII/IOHaJ'IOB.

The course is designed to familiarize undergraduates with the tasks of a computer
(numerical) diameter with its various concretizations: recovery of functions from
classes, numerical integration, discretization of solutions of partial differential
equations, construction of recovery operators, method of tensor products of
functionals.

BIVTK
BJ/KB
BD/EC

ChI3BIKTHI UG HepeHITHATIBIK
oreparopap

Jluneiinpie nuddepeHunansHbE
orepaTopsl

The linear differential operators

OYHKIMOHAIIBIK ~ AHAIM3IIH  CTAHAAPTTHl  KYPCBIHAA IICHEITCH  CBHI3BIKTHI
oreparopJiap OKBbITbIIaJbI. ¥ CHIHBUIBIIT OTbIpfaH TII9H MICHEJIMEICH CbhI3BIKThI
omeparopyiapra, OHBIH imiHAe  AuddepeHIHaNIBIK OlepaTopiapra apHajFaH.
Crynenrrep ['wisbepr xoHe JleOer KeHICTIKTepiHAEe OepiireH aidHBIMAIBI
koo urmenTTi KapanaiibiM auddepeHIHaNIbK TeHACYNEpAl TYHBIK CHI3BIKTHI
oTiepaTopJiap bl Maiiianana OTHIPHII MICNTy dAiCTepiH YHpeHei.

B cranmaptHOM Kypce QpyHKIMOHATBHOTO aHANM3a U3Y4al0TCs 3JEMEHTHI IMHEHHBIX
OrpaHUYEHHBIX OIIEpaTOPOB. [Ipennaraemas IUCLHUILIMHA MOCBSIIEHA
HEOTPAaHUYCHHBIM JIMHEHHEBIM oreparopam, BKJIFOUast ,Z[I/I(l)(bepeHHI/IaHLHLIe
omeparopsl. OOydJaronuecss OCBAaMBAIOT METOABI HCIOJIb30BAHHUS 3aMKHYTBIX
JIMHEHHBIX OIICPaTOpOB B BOIIPOCAX PECIICHUA OOBIKHOBEHHBIX Z[I/I(b(l)epeHL[I/IaJ'[BHBIX
yYpaBHEHHI ¢ TNepeMeHHBIMH Kod(duimentaMu B mpocTpaHcTBax ['miblepra H
JleGera.

In the standard course of functional analysis, elements of linear bounded operators
are studied. The proposed discipline is devoted to unbounded linear operators,
including differential operators. Undergraduates master the methods of using closed
linear operators in solving ordinary differential equations with variable coefficients
in Hilbert and Lebesgue spaces.

Maremartukainslk Tanaay 11
Maremarudeckuii anamus 11
Mathematical Analysis 11

BII/TK
BJ/KB
BD/EC

DYHKITMOHATIBIK KEHICTIKTEpCTi
TEHCI3IKTEep

HepaBeHcTBa B (DYHKIMOHAIBHBIX
MPOCTPaHCTBAX

Inequalities in functional spaces

bepinren monme Maructpanttapra JleOera, JlopeHIla KEHICTIKTEpiHIH aHBIKTAMACHI
JKOHE HETI3ri KacHeTTepi, €Hri3y Teopemaiapbl OKbIThUIansl. COHBIMEH KaTap
l'enbnep, MunkoBckuii, IOHr-O'Helina TeHCI3AIKTEpl KOHE ONapIblH SKalIbLIIaybl
OKBITBUIQABI. Op TYpii (GYHKIMOHANBABIK KEHICTIKTEpAE HEri3ri TEeHCI3IIKTep
KapacTeipiagsl. Ocbl Kypc OapbhICBIHOA MAarucTpaHTTap dp TYPJi TEHCI3IIKTepIi
TYCIHIN KOJIJaHY JafAbIChIHA He OOabl.

ITo sTOMy mpenMeTy MarkucTpaHTaM MPernoaloT OIpeielieHne npoctpaHcTs Jlebera,
JlopeHla 1 OCHOBHBIE CBOMCTBa, T€OpeMbl BIOXeHHs. Kpome Toro, msydarorcs
HepaBeHCTBa [enmbaepa, Munkosckoro, IOnra-O’Heitma u  ux  06006ImeHwHs.
[IpuBe/ieHbl OCHOBHBIC HEPABEHCTBA B Pa3HBIX (YHKIMOHAJIBHBIX MPOCTPAHCTBaX. B
XOJIe 9TOr0 Kypca MaruCTPaHThl MPUOOPETAIOT HABBIKM IIOHHMAHHS U TPUMEHEHHS
Pa3INYHBIX 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

Maremartukainslk Tanaay 11
Maremarudeckuii ananus 11
Mathematical Analysis I1
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applying different inequalities.

BIVTK
BJ/KB
BD/EC

Kanneutanrad QyHKUMSAIAP TEOPUACHIHBIH
3NeMEeHTTepl

DeMeHTHI TeopHUu 0000IIEHHBIX (HYHKINI
Elements of the theory of generalized
functions

JKanmputanFad QyHKUIUSUIAp TEOPHSICHI Ka3ipri 3aMaHFbI iprefli MaTeMaTUKaHBIH €H
MaHBI3[bl OaFbITTapBIHBIH Oipi OOMNBIN TaObUIANBI, O MAaTEMATHKANBIK (DU3HKa
MacelleNIepiH 3epTTey MeH INeNIyleri HeTrisri TeopHs peTiHAe KapacThIPBIIambL.
Kypcra sxanmpuianran GyHKIUSIap TEOPUSCHIHBIH HETI3Ti epexernepi skoHe nepdec
T epeHINaNIBIK TCHACYJIEp YIIIH KOJIaHy KapacThIPbUIFaH.

Teopust 000OIICHHBIX (YHKIMIA SIBISETCS ONHOM W3 BaKHEHmMX oOnacteit
COBpPEMEHHOH (yHAaMEHTaNbHONH MaTeMaTHKH, BOCTpeOOBaHa B Ka4eCTBE OCHOBHOU
TEOPHUH B HCCIICOBAaHNH U PELICHHH 3a1a4 MaTeMatndeckoit pusuku. Kype Bitouaer
B cebs ocHOBHble moyoxeHus TOD W mpuIOKeHHs K ypaBHEHHSM B YacTHBIX
TMPOU3BOAHBIX.

The theory of generalized functions is one of the most important areas of modern
fundamental mathematics, it is claimed as the main theory in research and solving
problems of mathematical physics. The course includes the main provisions of the
elements of the theory of generalized functions and applications to partial differential
equations.

Maremarukanslk Tangay 11
Maremaruueckuii ananus 11
Mathematical Analysis Il

2 cemectp /2 cemectp / Semester 2

KOO xomnonenti / BY3oBcknii komnonent / University component

9 BIVTK
BJ/KB
BD/EC

Kapamnaitbim muddepeHuansik TeHaeysaep
YILIH MIETTIK ecenTep

KpaeBble 3amaum Uil OOBIKHOBEHHBIX
i depeHanbHbIX ypaBHEHUH

Boundary value problems for ordinary
differential equations

5

ITon aykpIMBIHIA aHBIMaNEl Kod(duuuenTTi muddepeHIManIpK  TeHACYIep,
IIEKTIK ecenTepi KoMbuIys! skoHe Oipemmemai LITypm-JInyBumun eceOiHiH MEHILIKTI
MOHI MEH MCHIIIKTI (DYHKIMACHI )OHE OHBIH KacweTTepi Oepijeni. Maructpanrrap
JKUBIHTBIK (YHKIMSIAp KEHICTITIHIACTI WHTETPANBIK TEHACYJCp, HHTCTPAJIBIK
TeHJeYJepi 3epTTey Ke3iH/e MIEKTIK ecenTepai skoHe PpeAronsM albTepHaTHBACHIH
yiipeneni.

B pamkax JQUCHWIUIMHBI W37araloTcs AuddQepeHnnanbHble  ypaBHEHHS C
nepeMeHHbIME  K03((HUIMEHTaMH, TIOCTaHOBKAa KpAaeBBIX 3a7a4 M COOCTBEHHEIC
3HAUeHUs] M COOCTBEHHbIE (YHKIMHU onHOMepHOH 3amaum llItypma-JInmyBuins, mx
cBOlicTBa. MarucTpanTsl M3y4aloT HHTETPaJbHbIE YPaBHEHHs B IIPOCTPAHCTBAX
CYMMHUpYEMbIX (YHKIHUi, IPUBEJCHUE KPaeBBIX 33734 K M3YUCHUIO MHTErPAJIbHBIX
ypaBHeHUll U AnbrepHaTUBbl OpearoabpMa.

Within the framework of the discipline differential equations with variable
coefficients, statement of boundary value problems, and eigenvalues 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.

Kapanaiibim

1 depeHan bk
TEHZEYIep
OOBIKHOBEHHBIE
nuddepeHInaIbHbIe
ypaBHEHHUS

Ordinary differential
equations

Tanpaay Goiibinma kommnonerrrep / Komnonents! mo Bei6opy / Optional Components

KIUTK
IIJUKB
PD/ EC

AKBIPITBI ©JIIEMTI KEHICTIKTE CHI3BIKTHI
eMeC aHaIu3

Henunelinpiit anamu3 B KOHEYHOMEPHOM
MPOCTPAHCTBE

Nonlinear analysis in finite-dimensional
space.

5

CBIBBIKTBHIK OMEpaTop JKOHE OHBIH KacHeTTepi. EBKIHMATIK KEHICTIK >KOHE OHBIH
KacUTTepi. YHUTApIBIK KEHICTIK J>KOHE OHBIH KAaCUTTepi.  AKBIPJIBI eIImeMIi
KEHICTIKTETi CBI3BIKTHIK OIIEpPaTOpJiap, MAaTPUIAJIBIK OINepaTopiap XOHE OJapIIblH
KacHeTTepl, CBHI3BIKTHIK OIEepaToOpiapAblH CHEKTpi KOHE ONAapAbIH KAacHUeTTepi,
orepaTopyiap/iblH MEHIIIKTI MOHIepi JKoHE ONapAblH KacHTTepiH 3eprrey. bip
ONIIeM/I JKOHE KOI OJIIeMAlI KEHICTIKTerl (QYHKIMSUIApAbl JKOHE OJap.blH
KaCHETTEpiH 3epTTey.

JluHeiiHble omepaTopbl U MX CBOMcTBa. EBKINIOBO MpOCTpaHCTBA W MX CBOMCTBa.
YHUTapHBIE MPOCTPAHCTBA M WX CBOIcTBA. MaTpWYHBIE ONEPaTOpHI, JHHEHHEIC

Matemarukanbslk Tangay 11
Marematndeckuii anamm3 11
Mathematical Analysis |1
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omnepaTopsl B KOHEUHOMEPHBIX MPOCTPAHCTBAX M UX CBOMCTBA, CHEKTP JIMHEWHBIX
OIepaTopoB M WX cBoicTBa, COOCTBEHHbIE 3HAUEHHE OINEPATOPOB, M3YUCHHS HX
CBOUCTB. M3yueHne QyHKIMH B OXHOMEPHBIX 1 MHOTOMEPHBIX MPOCTPAHCTBAX U UX
CBOMCTB.

Linear operators and their properties. Euclidean spaces and their properties. Unitary
spaces and their properties. Matrix operators, linear operators in finite-dimensional
spaces and their properties, the spectrum of linear operators and their properties, the
eigenvalues of operators, and the study of their properties. The study of a function in
one-dimensional and multidimensional spaces and their properties.

KIUTK
IJUKB
PD/ EC

HuTepnionsauus Teopusicbl
Teopust uHTEpHIOIALUU
Interpolation theory

«MHTEpnoNsIUs TEOPUsIChI» WHTEPHONAMANBIK AICTEpAl 3epTTeyre OaFbITTaFaH:
Pucca-Topuna, MapuunkeBuya, Kambpaepona teopemanapsl, XKym KeHicTiKTep,
apanblk WHTCPIONSAIMOHIBIK KeHIicTikTep, K— oficTiH aHBIKTaMachl JKOHE OHBIH
KacheTTepi, J — OMICTiH aHBIKTaMachl jkKOHE OHBIH KacuerTepi. OKy HOTHXKECIHEC
MarucTpaHTTap  Heri3ri  (QYHKIMOHAIABIK  KEHICTIKTepAl  HMHTeprosinuaiay
JIaFIbUIApBIH UTrepei.

Jucnumnmmaa «Teopust HHTEPIOJISIIAN HarpaBJieHa Ha U3ydeHHe
WHTEPIOJSIIMOHHBIX ~ METOAOB.  TeopeMbl  Pucca-Topuna,  MapuuHkeBuua,
Kanpmepona, mapsl  IPOCTPaHCTB, INPOMEXKYTOUHBIE,  HHTEPIOSANUOHHbIC
MIPOCTPAHCTBA, ompeneneHue K— Merospl 1 ero CBOWCTBA, ONpeieneHue J — MeTo bl
U ero cBoicTBa. B pesympTare OOy4YEHHS] MAarucTpPaHTBl IIOMYYarOT HABBIKK
HHTEPIIOJIMPOBAHNUS OCHOBHBIX (DYHKIIMOHAIBHBIX IPOCTPAHCTB.

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.

Maremarukanslk Tangay 11
Maremarndeckuii ananus 11
Mathematical Analysis |1

KIUTK
TJUKB
PD/EC

DyHKIMOHABABIK KEHICTIKTerl
CHHTYJISIPJIBI HHTETpajiaap
CHHTYISIpHBIE HHTETPaIbl B

(YHKIIMOHATBHBIX MPOCTPAHCTBAX
Singular integrals in function spaces

«DYHKIMOHANABIK KEHICTIKTEPAEri CHHTYISAPIBI MHTErpaigap» IOHI KITaCCHKAIBIK
orepaTopyiap/iblH KacHeTTepiH 3epTreyre OaFbITTalFaH: MakKCHUMaiabl Xapau -
JlutTaByn QyHKUMsIIapel, Oenmek MakcuManisl QyHKIuscH, [nmisbepT e3repici
xaHe Pucc nmorennuansl. benrinenren onepatopnapasiz Jleber kerictikrepinaeri Lp
HIEKTeYJTiri Macenenepi KapacTelppuiagsl. OKy HOTHIKECIHIE MarkcTpaHTTap
(OYHKIMOHANABIK ~ KEHICTIKTEri CHHYISIPIBI HMHTETPANIapMEH JKYMBIC icTey
JIaFIbLITapbIH allajibl.

JucuumuinHa «CHHTYJISIpHBIE HHTErpajibl B (YHKIMOHAJIBHBIX HPOCTPAHCTBAX»
HanpaBlIeHA HA M3y4YEHHS CBOMCTB KJIACCHYECKHX OIEPATOPOB: MAaKCHMAIIbHBIC
¢byakuun  Xapau-JInTiaeByaa, IpoOHO-MakcHMMaibHas (QYHKIHSA, HOpeobpasoBaHUe
I'mnpbepra u morteHnman Pucca. PaccMmaTpuBaroTcsi BOIPOCH OTPaHMYEHHOCTH
YKa3aHHBIX OMepaTopoB B mpoctpaHcTBax Jlebera Lp. B pesynbrare oOyueHus
MaruCTpaHThbl TIIOJY4alOT HaBBbIKU paGOTbI C CHUHI'YJIIPHBIMU HHTErpajlaMu B
(YHKIMOHABHBIX IPOCTPAHCTBAX.

The discipline “Singular Integrals in Functional Spaces” is aimed at studying the
properties of classical operators: the maximal Hardy — Littlewood functions, the
fractional maximal function, the Hilbert transform, and the Riesz potential. The
problems of boundedness of the indicated operators in Lebesgue spaces Lp are
considered. As a result of training, undergraduates receive skills to work with
singular integrals in functional spaces.

Matemarukansik Tangay 11
Matemarnueckuii aHanu3 11
Mathematical Analysis 11
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KIUTK
IJUKB
PD/ EC

Kenicrikrep MeH cakuHamap
IpoctpancTBa 1 KojbILIA
Spaces and rings

Cakunanap, neHenep. Hesmin Oenrimrepi. CakuHamapIblH TOMOMOP(H3MI.
Wneannap. [epbOectepain epiciH kKypy. Kem ememai cakuna. CakuHamgarsl
KOHIPYSHTTIK KaTbiHac. bemy wmywmkinairi. Kapanaiieim uneanmmap. EBkmunaTix
CaKMHANap JKOHE Heri3ri wupeanapl cakuHanap. CakuHalmapAarbl MOIYJbICP.
CBIBBIKTHIK KEHICTIK, ONapAblH memimMautiri. Koc BEKTOpNBIK KeHicTik. Anrebpa.
AccoumnaruBTi, Oamamainsl anreOpaHbIH aHBIKTaMalapbl. ANreOpaHbIH KeOHTIHIICI.
AnreOpaHblH  KHUBUIBICKAaH  KOOWTIHiCI.  ANreOpaHblH  HICHTH(QHKAIUICHL.
KayeiMpactelpeiiMaiitein - cesnep.  Terim  anreOpa.  Biprekti  colikecTik.
Wnentudukanus nneangapsl. AnreOpaHbIH KenOerHeci.

Kounea, Tena. Jemutenu uHymna. ['omomopdusmer konen. Unpeansl. [loctpoenue nomne
qacTHeIX. Komplo MHOrowieHoB. OTHOLIEHHE KOHTPYSHTHOCTH B KOJBIE.
Jemnmocts. IIpocTsie maeansl. EBKIMIOBBI KONbIA@ M KOJbLA TJIABHBIX HJEAJIOB.
Monynu Hax konblaMu. JIuHelHbIe IPOCTPaHCTBA, UX Pa3MEpHOCTS. JIBolicTBeHHOE
BEKTOpHOE HPOCTPAHCTBO. Anre0Opsl. OnpeneneHus aCCOLMaTHBHBIX,
anpTepHaTUBHBIX anreOp. Ilpomssenenwe anreOp. CKpelleHHOE MPOW3BEICHUE
anredp. ToxnecrBa amrebp. HeaccormaTtuBHble cioBa. CB0OOIHBIC aireOpbL
OnHOpoaHbIe TOXIecTBA. Vgeans! ToxnecTs. MHOrooOpasus anreop.

Rings, bodies. Dividers of zero. Homomorphisms of rings. Ideals. Construction of
the field is private. The ring of polynomials. The congruence relation in a ring.
Divisibility. Simple Ideals. Euclidean rings and principal ideal rings. Modules over
rings. Linear spaces, their dimension. A dual vector space. Algebras. Definitions of
associative, alternative algebras. The product of algebras. Crossed product of
algebras. Identities of algebras. Non-associative words. Free algebras. Homogeneous
identities. Ideals of identities. Varieties of algebras.

Maremartukanslk Tangay 11
Maremaruueckuii aHanus 11
Mathematical Analysis |1

KIUTK
IIJUKB
PD/ EC

XKysikray  ecenrepiHzeri
caHziap TCOPUsIChI
Anre6panquKaﬂ TEOpHUA 4YHUCECI B 3ajadax
BOCCTAaHOBJICHUSA

Algebraic number theory in reconstruction
problems

anreOpabiK

AnreOpaiblk CcaHAap TEOPHACHIHAH KaXeTTi MoamimerTep. KopoOoB Topmapsl.
AOCONIOTTI JKMHAKTAJIATBIH TPUTOHOMETPHSUTBIK Dypbe KaTapblHA IKIKTEJETIH
(hyHKOUSIApIB! CaHABIK WHTETpANIayBIHbBIH JKaIbl ofici. KeliHri 3eprreymnep.
Heob6xoaumMeie cBefeHus U3 anrebpanueckoit Teopun uncen. Cetku Kopobosa kak
cBepxcxkarre nHdopmaruu. OOIMH METO YHCICHHOTO HHTErPUPOBaHUs QYHKIHIH,
NpeaACTaBUMBIX B BHUJEC a0COIIOTHO CXOAAIUXCA TPUTOHOMETPUYECKUX PAOOB
®Oypse. [lanbHel1ue ucciae10BaHusl.

Necessary information from algebraic number theory. Grids Korobov as a
supercompression of information. A general method of numerical integration of
functions that can be represented as absolutely convergent trigonometric Fourier
series. Further research.

Matemarukansik Tangay 11
Matemarnueckuii ananus 11
Mathematical Analysis Il

KIUTK
TJYKB
PD/EC

Cunrynsapisl audepeHnInanIbK
TEHALYIep

CunrynspHbie anddepeHnnaabHbIe
ypaBHEHUS

The singular differential equations

[Ton aykpIMbIHAA Oip ejmiemai ImIekci3 obibicta OepinreH nuddepeHnnanIbK
TeHJCYJEPIiH LICMITyiH 3epTTeyAiH KEeHICTIKTIK-OMepaTopIIbIK omicTepi sKyieni
Typze Gepineni. MarucTpaHTTap KBaHTTBIK MEXaHHKa MEH OeJIIeKTepAiH OpOYHIBIK
KO3FajbIChl  JWHAMHUKAChIHIa  KOJJIAHBUIATHIH [ICHEIMETeH  alHbIMAJIbI
ko urrenTTi AU PepeHInaNIbIK TeHISYIEpaiH MemiMaepiniH 6ap 60aysl MeH
JKAJFBI3IBIFBIH JQJIEI/ICY aMallIapbiH YHpeHei.

B pamMkax JUCHMIUIMHBI CHCTEMATHYECKH H3JIaraloTcs IMPOCTPAHCTBEHHO-
oriepaTopHbIe METO/IBI HCCIICTIOBAaHUS Ppa3peruMoCcTi OJTHOMEPHBIX
muddepeHMaNbHBIX  ypaBHEHHH — 3aJaHHBIX B HEKOMIAKTHOW  00nacTw.
MaructpaHThl HOJNy4YaT HAaBBIKM YCTAHOBICHUsI CYNIECTBOBAaHMsI M SIMHCTBEHHOCTH

MaremaTukansik Tanaay Il
Marematuueckuii ananu3 I1
Mathematical Analysis 11

® EHY 708-02-19 Karajor qucuuruivH mo oopa3oBarebHOM nporpammMe. M3nanue nepoe




pemieHuss nudQepeHInaIbHbIX YpaBHEHUH € HEOTPAaHMYCHHBIMH IEpEeMEHHBIMU
kodddurrenTaMu, TNpUMEHseMble B KBAaHTOBOM MEXaHMKE U JAWHAMHUKE
6p0yHOBCKOFO JBUKCHMS YaCTHII.

Within the framework of the discipline, spatially operator methods for studying the
solvability of one-dimensional differential equations given in a non-compact domain
are systematically presented. Undergraduates will acquire the skills of establishing
the existence and uniqueness of solving differential equations with unbounded
variable coefficients used in quantum mechanics and the dynamics of Brownian
particle motion.

KIUTK
IJUKB
PD/ EC

Kannputanran MoppH KeHICTIKTepi )KoHE
OHBIH KOJIZJaHyJIapbl

O0606menHbIe TpocTpaHcTBa Moppu 1 UX
MPUIIOKEHUA

Generalized Morrey spaces and their
application

Moppu  keHictiri. Moppu KeHiCTiriHiH KacuerTepi, MoppH KeHICTiriHiH
HHTEPIOJIIIHUANBIK TeOpeEMaIaphl.

HpOCTpaHCTBO MOpI/I, CBOMCTBa IpOCTpaHCTBa MOpI/I, HUHTPEHOJIAMUOHHBIC TCOPEMbL
pocTpaHcTBa Mopu.

The space of the Morrey, properties of Morrey spaces, interpolation theorems
spaces of the Morrey.

Maremarukanslk Tangay 11
Maremaruueckuii ananus 11
Mathematical Analysis |1

KIUTK
IIJUKB
PD/ EC

OnmieM TeopusIChl
Teopus mepsl
The theory of measure

Omnmiey TeopusChl 3aMaHAyH Iprefi KoHE KOJAaHOaNbl MaTeMaTHKAHBIH KOITEreH
cajlajlapbIHIa MaHBI3 bl pen aTKapazbl: (hyHKINOHAIIBIK Tangay,
I QepeHInanIblK TeHACYICPAiH camanbl TeOPUICH], MATEMaTUKAIBIK CTaTHCTHKA.
Kpr OCBI TCOPUSHBIH Heri3ri MQCGJ‘IeJ‘IepiHiH TOJIBIK CHUIIaTTaMaCbIH KaMTH/IbI.
TeOpI/IH MEPBI UMECT NMEPBOCTCIICHBIE 3HAYCHUE BO MHOTUX OTAECIaX COBpeMeHHOﬁ
(byHI[aMeHTaJ'ILHOﬁ u HpPIKJ'Ia}lHOﬁ MaTCMaTUKU: (byHKIII/IOHaJ'[I)HOM aHaJIn3e,
KaueCTBEHHOH  Teopuu  auddepeHINanbHbIX  ypaBHEHWH, MaTeMaTHYeCKOH
cratTucTuk. Kypc coepKuT mojsHoe U3JI0KEHHEe OCHOBHBIX BOIIPOCOB 3TOW TEOPHH.
Measure theory is of paramount importance in many areas of modern fundamental
and applied mathematics: functional analysis, qualitative theories of differential
equations, mathematical statistics. The course contains a full description of the main
issues of this theory.

Matemarukanslk Tangay 11
Maremaruueckuii ananus 11
Mathematical Analysis 11

Tanpaay 6oiibinma kommnonerrTep / Komnonentst mo Bei6opy / Optional Components

KII/TK
IIJUKB
PD/EC

Xap/u THIITi CaIMaKTHI
TEHCI3IIKTEP

BecoBrie HepaBeHCTBA
THMa Xapau

Weighted inequalities
of hardy type

5

«Xapau THNTI CaIMaKThl TEHCI3MIKTEP) MOHI CBHI3BIKTHI ONEpaTopiiap TEOPUSICHIHBIH
JKaIFachl OOJBIN TaOBUIAABI JKOHE HHTETPAIIBIK JKOHE MUCKPETTIK XapAW THUITEC
CaJIMaKTBl TEHCI3MIKTEpAl OKBITYFa, OJapIblH OpPBIHIATYBIHBIH KaXKETTI JKOHE
JKETKUTIKTI MIAapTTapelH OpHATYFa, XapOu THITEC WHTETPAIIBIK JKOHE TUCKPETTIK
OTIepaTOpJIApIbIH HOpPMalapblH Oarajaynel OKBITyFa OarbITTainFaH moH. OKy
YpaiciHae OimiManylibiap HHTETPAIIBIK KOHE TUCKPETTI Xapau THIITEC CaTMaKThI
TEHCI3MIKTeP/iH OPBIHAATYBIHBIH KaXXETTi JKOHE JKeTKIUTIKTI IIapTTapblH OpHATY
SIiCTEpiH, 3epTTey AaFAbUIapbIH MEHIepyi THIC.

JucuunnuHa «BecoBble HepaBeHCTBa THHa Xapau» SBISETCA IPOJOJKEHUEM
TEOPHH IJMHEHHBIX OIEPATOPOB W HANpaBlicHda Ha H3YYCHHE WHTETPAIBHBIX H
JIUCKPETHBIX BECOBBIX HEPABEHCTB TUIA XapJH, YCTAaHOBJICHUE WX HEOOXOIMMBIX U
JIOCTATOYHBIX YCIIOBUH, OIEHKA HOPM HHTETPAIbHBIX W IHCKPETHBIX ONEPaToOpoB
tuna Xapau. B mporecce oOydeHHs MarucCTpaHThl JOJDKHBI YCBOUTH OCHOBHEIC
MECTO/bI yCTaHOBJ’leHI/Iﬂ HeO6XOJlI/IMbIX U JOCTAaTOYHBIX yCJ'lOBPIP’I UHTETPAJIBHBIX U
JUCKPETHBIX HEPABEHCTB Xapau U MPUOOPECTH HaBBIKK UCCIICIOBAHMSI.

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

Maremartukaislk Tanaay 11
Maremarudeckuii ananus 11
Mathematical Analysis I1
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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.

KIUTK
IIJUKB
PD/EC

Perynspnbik xyiie OoiipiHina @ypre
KaTapiapbl

Psanp1 @ypbe 0 perynsapHbIM cUCTEMaM
Fourier series in the regular system

OptoroHanbasl  Karapiap. Dypbe TPHUTOHOMETPHSUIBIK KaTapiapbl, KacHeTTepi,
JKHHAKTBUTBIKTBIH XKETKUTIKTI mapTTapsl. Perymspis! xyiteci. Mercannap. Perymspist
JKylenep OOMbIHIITA MYyIbTHILIHKATOPIIApP, KOOSUTKIIITEP KIACCHI.

OproronansHble  psAapl.  TpuroHomerpuueckue psael  Dypbe, CBOUCTBa,
JIOCTaTOYHBIE  YCIIOBHSI ~ CXOAMMOCTH.  Perymsapuble  cucremsl.  Ilpumepsl.
MyabTUIIIMKATOPBI, MHOXKHUTEH MO PETYJISPHBIM CUCTEMAM.

Orthogonal series. Trigonometric Fourier series, properties, sufficient convergence
conditions. Regular system. Examples. Multipliers, multipliers for regular systems.

Matemarukansik Tangay 11
Marematndueckuii ananm3 11
Mathematical Analysis I1

KIITK
IIJUKB
PD/EC

Exinik ananms
JIBonuHBIN aHATH3
Binary analysis

VYommr xyiteci. Yo GpyHKIMACHHBIH aHBIKTaMachkl MeH Kacuertepi. @ypbe-Y o
Kodeunentrepi, kacuerrepi. @ypre-Y o KaTapblHBIH IepOec KOCHIHABUIAPH YIIIH
dopmynanap. JKuHaKkTamy JKoHE OJKYBIKTay Mocenenepi. Haar QyHKIHMACBIHBIH
aHBIKTaMachl MeH KacuerTtepi. @ypre-Yomm kodeunentrepi, kacuerrepi. Dypne-
Xaap KaTapbIHBIH AepOec KOCBIHIBUIAPHI YIIiH Gopmynanap. . Dypre-Xaap Karapbl
JKHHAKTAITy JKOHE JKYBIKTay Macenenep. Xaap 9[iciMeH CypeT oHIey.

Cucrema Yomma. OnpeneneHue u cBoiictBa (yHkimn Yomma. KosduumueHTsr
®Dypbe-Yomma, cBoiictBa. DopMyisl JUld 4aCTHYHBIX CyMM psifa Dypbe-Youma.
Bompocsl cxoqumoctn u npubimxenus. OnpeneneHue n cBoiictBa GyHKIMH Xaapa.
Koadunmmentsr dypre-Yomma, cBotictBa. @opMymbl AJsl YaCTUYHBIX CYMM psijia
Oyppe-Xaapa. Bompocsl cxommmoctn u mpubmmkeHus. pagoB Dyppe-Xaapa.
O06paboTka H300pakeHHIt METOIOM Xaapa.

Walsh system. The definition and properties of the Walsh function. Fourier-Walsh
coeficients, properties. Formulas for partial sums of the Fourier-Walsh series.
Questions of convergence and approximation. The definition and properties of the
Haar function. Fourier-Walsh coeficients, properties. Formulas for partial sums of
the Fourier-Haar series. Questions of convergence and approximation. Fourier-Haar
series. Image processing by the Haar method.

Maremartukaislk Tanaay 11
Maremarudeckuii ananus 11
Mathematical Analysis 11

KIUTK
IIJUKB
PD/EC

JIu anreGpanapbl )oHE ONapIbIH
aBTOMOpHU3MAEPI

Anrebpbl JIn u BX aBTOMOP(PHU3MBL
Lie algebras and their automorphisms

[Morn JIu anrebpanapsl MeH aBTOMOpPGU3MIEP TOOBIHBIH HETI3T1 TYCIHIKTEPiH >KOHE
OJIapABIH KOJIAHBICHIH KapacThIpaabl. ATam aitap Ooscak: JIum anreOpanapbIHBIH
aHBIKTaMacChl OHE MbIcayaapbl, JIu anreOpanapbelHbIH iMIKiaareOpsl, KYPHUIBIMIBIK
TYpPAaKTHI, HIaFbIH OJIIIIEMICPIIH JIn anreOpanapbIHbIH KIKTeIyi,
muddepennmanysiay, JIn anreOpanapblHBIH HACANIAaphl, KYMCAK OPTAJIBIK Kartap,
JIu anreGpanapsl menriMaitire, cbi30aabl Haeanap XoHe ONapAblH KacuerTepi, JIu
anrebpachiHbiH HUmboTeHT naeanaapsl, HUIBNOTEHT Hea mapblHbIH KacHETTEI,
Hennik enmieMai BEKTOPIBIK KEHICTIKTIH CHI3BIKTBHIK e3repyiepin Hmibmorent JIu
anrebpa.

JlMcuuIuiiHa paccMaTpiBaeT OCHOBHbIC MOHATUS aireOp JIu u aBromopdusmos, a
TaKkKe MX NPUMEHEHHS. B dYacTHOCTH: ompejeieHHe W mpumMepbl anredp Jlu,
nojanreOpsl anredp JIu, CTPYKTypHbIe KOHCTaHTbI, kiaccubuxamus airebp Jlu
MajbIX pasMepHocTel, aubdepeHnupoBanus, wuacanbl anredop JIu, HWKHBINR
IICHTPAIBHBIN psif, paspernmbie anreops! JIu, pa3peninMble Haealbl U UX CBOMCTRA,

Matemarukanslk Tangay 11
Maremarnueckuii ananus 11
Mathematical Analysis I1
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HunenoreHTHBIC nacajbl aJ'IF66pI>I .HI/I, CBOMCTBA HMJIBIIOTECHTHBIX nacajiosB,
HunenotentHass anre6pa Jlu JuHEWHBIX 1peoOpa3oBaHUN KOHEYHOMEPHOTO
BEKTOPHOTI'O IIPOCTPAHCTBA.

Discipline considers the basic concepts of Lie algebras and automorphisms and also
their application. In particular: Definition and examples of Lie algebras, Subalgebras
of Lie algebras, Structural constants, Classification of Lie algebras of small
dimensions, Differentiation, ldeals of Lie algebras, A gentle central row, Solvable
Lie algebras, Solvable ideals and their properties, Nilpotent ideals of a Lie algebra,
Properties of nilpotent ideals, Nilpotent Lie algebra of linear transformations of a
finite-dimensional vector space.

KIUTK
IIJUKB
PD/EC

KommeroTtepiik (ecenteyinn) auamMerp
MOHMOTIHIH/IC CaHIIBIK HHTETPAIIAY
ecenrepi.

3a1a4y YMCIEHHOTO HHTETPHPOBAHUS B
KOHTEKCTE KOMITBIOTEPHOTO
(BBIYMCITUTEIBHOTO) MOTIEPEYHNKA
Problems of numerical integration in the
context of a computer (computing) diameter

AnreOpajiblK CaHAAap TEOPHACHIHAH KaXeTTi MomimerTep. KopoOoB Topmapsl.
AOCONIOTTI KWHAKTaJlaTBIH TPUTOHOMETpHSUIBIK Dypbe KaTapblHa IKIKTENETiH
(hyHKIMsUIapABI CaH/IBIK HHTETpajllaybIHbIH JKajIbl oici. Keltinri seprreyep.
HeobOxoaumMeie cBeaeHus U3 anrebpandeckoii Teopun uncen. Cerku Kopobosa kak
cBepxcxarre nHdopmaruu. OOIMi METOR YHCICHHOTO HHTETPUPOBaHKs (QYHKIHH,
NpeaACTaBUMBIX B BHUIC abCoIIFOTHO CXOAIUXCA TPUTOHOMETPUYECKUX PSII0B
®ypse. [lanpHeiume uceiae10BaHusl.

Necessary information from algebraic number theory. Grids Korobov as a
supercompression of information. A general method of numerical integration of
functions that can be represented as absolutely convergent trigonometric Fourier
series. Further research.

Maremartukanslk Tangay 11
Matemaruueckuii ananu3 11
Mathematical Analysis 11

KIITK
IIJUKB
PD/EC

CBI3BIKTHI OIIEPAaTOPIIAPAbIH KeHEHTiTyi
JKOHE CBIFBIIYBl Pacmmpenue u cyxeHue
JIMHEMHBIX OTIEepaToOpoB

Expansion and contraction of linear
operators

Maremarnueckoid (GU3MKKM TeHIeylepi TEOPHCHIHBIH Oenrini omicTepi OepiireH
TEHJCYre KOWBUIFAH, JKHUEKTIK, OacTamKbl »oHE OAaCTAalKBI-)KUCKTIK ecenTep/i
nrerryre OarbITTanFaH. ¥ CBIHBUIBINT OTHIPFAH IMOH OlmiMamymisuiapasl Oip oOJbIcTa
Oepinren muddepeHMaNIBIK TEHAEY YIIH KOPPEKTUIl KOWBUIFaH ecenTepaiH
OapyeirblH - Oip  (OpMyJIaMeH CHINATTay[dblH Kas3ipri 3aMaHFBl  ONEPaTOPIIBIK
dmicTepiMeH TaHBICTHIPA/IBL.

V3BecTHBIC IPHEMBI B TEOPUH YpaBHEHHI MaTeMaTHYecKol (HU3MKU HalpaBJICHBI Ha
peleHre KOHKPETHO KpaeBOW, HaYalbHOM, 100 Ha4yalbHO — KpaeBoil 3amauu Juis
3aJaHHOr0 ypaBHEHHs. [Ipeanaraemasi IUCHHMIUIMHA 3HAKOMUT OOYydYaroIIMXcs C
COBPEMEHHBIMH OMNEPAaTOPHBIMH METOJIAaMH OITMCAHMSI BCEX KOPPEKTHBIX KPaeBBIX
3a7a4 Uil KOHKPETHOTO TU(PepeHIINaIbHOTO YpaBHEHHA B 33IaHHOMN 00IacTH.
Known methods in the theory of equations of mathematical physics are aimed at
solving a specific boundary, initial, or initial-boundary value problem for a given
equation. The proposed discipline introduces undergraduates with modern operator
methods for describing all correct boundary value problems for a specific differential
equation in a given area.

Maremartukaislx Tanaay 11
Maremarudeckuii anamus 11
Mathematical Analysis I1

KIUTK
TJYKB
PD/EC

TopJIBl KEHICTIKTEp JKOHE OHBIH
KOJIIaHyJIaphl

CeTeBble MPOCTPAHCTBA U UX MTPUIIOIKEHHUSI
Net spaces and their application

Y CBIHBUTBIIT OTHIPFaH MOHAE TOPJBI KEHICTIK »KOHE OJIapIbIH KaCHETTepiMEH
TaHbICThIpaasl. COHBIMEH KaTap, TOPJBl KEHICTIKTEPIiH HWHTEPIOJSIHOJIBIK
KacueTTepi, >KalmbUIaHFaH TopJibl KEHICTIKTIH aHBIKTaMabl JKOHE KacHeTTepi
Oepineni. OKy ypaiciHme OimiManTymisuIap TOPIBI KEHICTIKTEpHi 3epTIey MKoHe
KOJIaHY JIaFIbLIAPbIH MEHIepyi THiC.

B mpemiaraemMon Kypce IIPECTABICHBI CETEBBIE IPOCTPAHCTBA M HMX CBOWCTBA.
Taxoke TaHBl HHTEPIOSIIMOHHBIC CBONCTBA CETEBBIX MPOCTPAHCTB, ONMPEACICHHE U
CBOWCTBa OOOOIIEHHBIX CETEBBIX IPOCTPAHCTB. B  pesynbrate o00ydeHus
MAaruCTPaHTHI MOJIyYalOT HaBBIKK pabOThI C CETEBBIMH IPOCTPAHCTBAMH.

MaremaTukansik Tanaay Il
Marematuueckuii ananu3 I1
Mathematical Analysis II
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Introduces the Net Space and its Properties in the proposed subject. Also, the
interpolation properties of Net spaces, the definition and properties of the generalized
Net Spaces are given. In the learning process, undergraduates should be trained in
studying and using Net spaces.

KIUTK
IIJUKB
PD/EC

ByTiH Teric GyHKUMSIIApABIH CATMAKTHI
KEHICTiKTepi

Becosble npocTpaHcTBa QyHKIUH ET0H
TTIaJKOCTH

Weighted space of functions whole
smoothness

Co06oI1eB KeHICTIT1 JKoHe OJIapIbIH KacHeTTepi.

EHrisy omeparopnapbHBIH ~ €HTI3y  KaTbIHACTaphl JKOHE  alpOKCHMAaTHBTI
CHITaTTaMajapbl JKoHe OJIapAbIH UG QGEepeHINAIIBIK OIepaTopiap TEOPUSICHIHBIH
koamanbickl. CanmakThel JleOer kenictiri. CanMakrel beceB, CoboneB, Hukomabckmit
TUNTI KEHICTITIKTEP.

IIpoctpanctBa CoGoneBa u ux cBoiicTBa. COOTHOWICHUS BIOXEHUS U
anNpOKCUMAaTUBHbBIE XapaKTEPUCTUKU ONEPATOPOB BIOKEHUH M MX NPUIIOKEHUS B
Teopun Iu(hepeHInaTBHEIX onepaTopoB. Becossle npocTpancTa JleGera. Becossie
npoctpancTBa Trmna becera, Cobonera, Hukombsckoro.

Sobolev spaces and their properties. The ratio of investments and approximative
characteristics of the operators of attachments and their applications in the theory of
differential operators. The weight Lebesgue spaces. The weight space of type
Baseva, Sobolev, Nikol'skii.

Matemarukanbslk Tangay 11
Marematndueckuii ananmu3 11
Mathematical Analysis Il
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BIVTK
BJ/KB
BD/EC

AKBIPJIBI ©JIIIEMTI KeHICTIKTE CHI3BIKTHI
Tanjgay

JIuHe#HbI aHanu3 B KOHEYHOMEPHOM
MIPOCTPAHCTBE

Linear analysis in finite-dimensional space

5

«AKBIpJTBI  OJIIIEMI  KCHICTIKTE CBI3BIKTBI Tayay» IIOHI aKbIPJIbl  OIIIEMI
KEHICTIKTET] CHI3BIKTHI €MEeC OIepaTOPNIAPAbIH KACHETTEPiH JKOHE aKbIPIIbI eJIIeM/I
KEHICTIKTIH  KacHeTTepiH, aKbIpJIBl OJIIEeMAl KEHICTIKTIKTeri oIepaTopiapbl
muddepenmanaay koHe HHTETpanay, ChI3BIKTEI €MeC OlepaTopiapsl KaTapiapra
Oeirymi, KapamaifbIM OIepaTOpiIap[blH KOCBIHABICH YIIIH JKYBIKTay IIapTTapbIH
TaOynpl, ONmeMIl KEHICTIKTE CBI3BIKTBI  ONEPaTOpIapMEeH CBI3BIKTHI  eMec
OTIepaTOPABl JKYBIKTAyIbl, CBHI3BIKTEI €MEeC JKOHE CBI3BIKTHI OIIepaTopiap >KOHE
ONMapAbIH  KacHeTTepiH, EBKIMATIK  KEHICTIK JKOHE OHBIH  KaCHETTEpiH,
OTepaTopyiapJblH MEHIIIKTI MOHICpi IKOHE OJapAblH KACHUTTEPiH 3epTTeyre
OaFbITTAJIFaH TOH.

Jucuunnuna «JIMHeliHbl aHaIM3 B KOHEYHOMEPHOM MPOCTPAHCTBE» HArpaBjeHa
Ha M3y4YeHHE CBOMCTB KOHEYHOMEPHBIX IPOCTPAHCTB M CBOMCTB HEIMHEWHBIX
OIepaTopoB B KOHEYHOMEPHBIX  IIPOCTPAaHCTBaxX, AuddepeHmnpoBanne u
MHTETPUPOBAHNE OIEPAaTOPOB B KOHEYHOMEPHBIX IIPOCTPAHCTBAX, PA3TOKEHUE
HEIIMHEWHBIX OIEpaTopoB B psj, NpUOMMKEHHS HENIMHEHHOro omeparopa B
KOHEYHOMEPHOM IIPOCTPAHCTBE C JIMHEHHBIMM  OIlepaTopaMu, JIMHEHHBIX W
HEJIMHEMHBIX ONEepaTopoB U UX CBOMCTB, EBKINMIOBBIX NPOCTPAHCTB U UX CBOWCTBA,
COOCTBEHHBIX 3HAUCHUH ONEPATOPOB U MX CBOMCTB.

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.

Maremartukaislk Tanaay 11
Maremarudeckuii anamus 11
Mathematical Analysis 11

Tanpaay Goiibinma komnonertrrep / Kommonenrts! no Buidopy / OptionalComponents
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| WHTerpangblk )koHe MaTPHIAIIBIK |

6

I«I/IHTerpan/:[LIK JKOHE MATPHLAIBIK  ONEepaTopiaplblH  IISHETIMIUIr»  MoHi

I MaTtemarukanbslk Tasngay 11
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TIJUKB
PD/ EC

OTepaTopIapIbIH IICHETIMALTIT
OrpaHu4eHHOCTb UHTETPATIbHBIX U
MaTPpUYHBIX OIIEPATOPOB
Boundedness of integral and matrix
operators

(hyHKIMOHANIABIK KEHICTIKTEpAe MHTErPaNAbIK JKOHE MAaTPHLANBIK ONEpaTopiIapablH
LICHEMIMIUTIK JKOHE KOMIIAKTBUIBIK KacHETTEepiH OKbITyFa OarbiTTanFaH. OKy
ypaicinae OimiManymsuiap op Typil (GYHKIHOHAIABIK KEHICTIKTEpJe HMHTETPAJIBIK
JKOHE MaTpHLANBIK ONEepaTopiapAblH KAacHEeTTepiH OpHATY, OJaplblH HOpMalapblH
Oaranay oJicTepiH, 3epTTey AarJbUIapbIH MEHTepyi THiC.

,HI/ICIII/IHJ'II/IHa «OFpaHI/I‘{eHHOCTB HUHTCTpAJIbHBIX W MAaTPUYHBIX OIIEPATOPOB»
HaIpaBJICHa Ha HU3Yy4YCHUEC CBOMCTB OrpaHUYCHHOCTH U KOMIIAKTHOCTH HEKOTOPBIX
Kj1aCcCoOB HUHTETpaAJIbHBIX u MaTPUIHBIX OIIepaTopoB B (byHKLII/IOHaJ'ILHBIX
MpOCTpaHCTBaxX. B mporecce 00ydeHHsT MaruCTpaHThl AOJDKHBI YCBOUTH OCHOBHBIC
METOAbl YCTAHOBJICHUA CBOICTB UHTETPAJIBHBIX W MATPUYHBIX ONEPATOPOB B
Pa3NIUYHBIX (YHKIIMOHAIBHBIX IPOCTPAHCTBAX, A TAKKE METOBI OIIEHKH UX HOPM H
mproOPECTH HABBIKH UCCIICOBAHUS.

Discipline "Boundedness of integral and matrix operators" is aimed at studying the
properties of boundedness and compactness of some classes of integral and matrix
operators in functional spaces. In the process of learning, undergraduates should
learn the basic methods for establishing the properties of integral and matrix
operators in various functional spaces, as well as methods for assessing their norms
and acquire research skills.

Marematuueckuii ananu3 11
Mathematical Analysis |1

KIUTK
IIJUKB
PD/EC

Eceni ®ypbe KaTapaapeIHBIH
KOCBIH/IBLIIAYBI

CyMMHpPYeMOCTh KpaTHBIX psAnoB Dypre
Summability of multiple Fourier series

Oproronansasl Katapiap. Eceni TpuroHomerpusisik @ypre Katapiaapsl, KacuerTepi,
JKUHAKTBUTBIKTBIH KETKUTIKTL IIapTTaphbL. MynbTUIITHKaTOpIap, eceni
TPUTOHOMETPHKAJBIK JKyieraep OolbiHIIA KeOCUTKimTep. Dypbe TYpICHIIpPYI.
Kacwuertepi.

OptoroHanbHble psinbl. KpaTHble TpuroHomerpudeckue psabl Pypee, cBOMCTBa,
JIOCTATOYHBIE YCJIOBHSI CXOJAMMOCTH. MyJBTHIUTMKATOPBI, MHOKUTEIN 110 KPaTHBIM
TpUTOHOMETpHYecKuM cucteMaM. [IpeoOpa3oBanme dypre. CBolicTBa.

Orthogonal series. Multiple trigonometric Fourier series, properties, sufficient
convergence conditions. Multipliers, multipliers for multiple trigonometric systems.
Fourier transformation. Properties.

Matemarukanslk Tangay 11
Maremaruueckuii ananu3 11
Mathematical Analysis 11

KII/TK
TJYKB
PD/EC

DyHKUMATAPBI )KYBIKTay TEOPHUSCHI
Teopust nmpubIMKEeHUH QyHKIUIT
The theory of approximation of functions

Oky Kypchl eki Oemimmi Kypaiimel. bBipinmmn OesmiMae HOpMallaHFaH KEHICTIKTE
KYBIKTQy TEOPWSCHIHBIH HETi3ri YFBIMIAphl MEH aHbIKTaMajapbl JKOHE Herisri
ecentepi Gepineni. CoHbIMEH Oipre eH JKaKChl XKYBIKTAHTBIH JIEMEHTTIH 0ap OOTysI
JKOHE  OJKAJFBI3NBIFBI  OKAiIbl  JKaIMBl TeopeManap JonmenjeHeni. [uipOepT
KeHICTiriHge, y3imicci3 QyHKumsigap KeHicTirinae, JleGer KeHICTITiHAE €H YKaKChI
JKYBIKTAHTBIH DJIEMEHTTIH CHIATTaMajblK KACHETTTepi JKaiibl  TYXKBIpbIMIAp
KapacTeipbUiansl. Exinmi Oemimme mepuonatsl GpyHKumsutapbl Jleber keHicTirinae
TPUTOHOMETPHSIIBIK KOIIMYIIEMEH XKYyBIKTay TeopusichiHa apHanraH. Ockl Genimuie
(YHKUMSHBIH ~ Y3UTICCI3AIK  MOAYJI  QHBIKTANBIN, OHBIH KACHETTEpi JKalibl
TYXKBIpBIMIAp AanenaeHeni. Jleber KeHiCTIiriHae KYBIKTay TEOPHUSCHIHBIH Typa jKoHe
Kepi TeopeMaapsl JJIEACHE .

VueGHbIII KypC COCTOMT M3 JBYX pa3leioB. B mepBoM pasgene paccMaTpHUBarOTCS
OCHOBHbIC TMOHATHS W OINPEJCICHUs M OCHOBHBIC 3aJa4d TEOPHH MPUOIMIKCHHIL.
BMmecre ¢ TeM 10Ka3bIBaOTCS OOLIME TEOPEMBI O CYLIECTBOBAHHU U SAWHCTBEHHOCTH
9JEMEHTa  HAWIydIlero  mpuOimkeHus.  PaccMaTpuBaoOTCs — BONPOCHL O
XapaKTepH3alluk  dJIEMEHTa  HAWIy4lIero NpHOMMKEHUsS B  THILOEPTOBOM
IPOCTPAHCTBE, B IPOCTPAHCTBE HENpPEPBIBHBIX (QYHKIMI U B mpocTpaHcTBe Jlebera.
BTopoii pa3gen mocBsiIeH M3YYSHHIO MPHOJIKESHHs MepHOAnYecKuX (QyHKIMH B

Maremartukanslk Tanaay 11
Maremarudeckuii anamus 11
Mathematical Analysis 11
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npoctpancTBe Jlebera TPUrOHOMETPHUYECKMMHU MOJIMHOMaMH. B 3ToM pasnene
ompenensieTcss MOIyJb HETIPEPHIBHOCTH (DYHKLUHM M JOKA3bIBAIOTCS YTBEP)KICHUS O
ero cBoiictBax. Jloka3pIBaoTCsA TpsAMBIE M OOpaTHBIE TEOPEMbl TEOPHH
npubIKeHu# B mpocTpaHcTBe 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.

KIUTK
IIJUKB
PD/ EC

lNamya Teopuscsl
Teopus 'anya
Galois theory

Keneiirynepnin xe6ip MaHb3IBI THITEPi. MuHIMaNIb! kenmytue. JKaif anreGpasik
KEHEHWTYyNepAiH KYPBUIBIMBL. AKBIpIBl KEHEUTynepniH anredpansirbl. Kypama
anreOpanblK KEeHeWTylepAiH KypbuibIMbl. Kypama axpelpiel keHeiTyinep. Kypama
anreOpablK KeHEHTYIiH Kail O0IaTHIHBI JKaIbsl TeopemMa. AJreOpablK caHmapIbIH
epici. OpictepaiH komMno3uTi. Kaneintel keHelTynep. Opictepaiy aBToMophu3aAepi.
lamya rpynmacel.  [amya rpymmacembiH  peri. [amya ceiikecriri. Ty#innmec
JNIEeMEHTTep JKainbl Teopema. Kanbmtel epictin ['amya rpymmacel. Exi epictin
kommo3utTepiniy [amya Teopumsicel. JKaih pamukamael  keHeitrynmep. [ukommi
keHelirynep. Panukanaer xeneiitynep. [llemrinerin anya rpynmacsl 6ap KaJIbIITHI
epictep. PanmukanmgapMeH mienrineTid TeHAeyIep.

Hexoropsle BakHBIE THIBI pacmmpeHnii. MuHHManbHBIH MHOTOWIeH. CTpoeHHe
MPOCTHIX aNreOpanvdecKkuX pacHIupeHui. AIreOpandyHOCTh KOHEYHBIX PaCIIUpEHH.
CTpoeHHE COCTaBHBIX anreOpamdeckux pacmupeHuil. CocTaBHBIE KOHEYHBIE
pacmupenus. TeopeMa O TOM, YTO COCTaBHOE anreOpanveckoe paclIupeHHe
sBIseTCsl NpocThIM. [lone anredpanueckux uncen. Kommnosur noneit. HopmanbHbie
pacmupenus. ABromopdusmbl monedd. I'pynma amya. Tlopsimox rpymmsr [anmya.
CooctBerctBue lanmya. Teopema o comnpspbkeHHBIX JiieMeHTax. ['pynma [amya
HOpManbHOro mnoanois. I'pynma Tamya xommosuta aAByx moied. Ilpocteie
paauKansHbIe pacmmpenns. Llukandeckue pacmupenus. PagukansHele pacmmpeHns.
Hopmanbhbeie mons ¢ paspemumoi rpynmoi ['amya. YpaBHeHUs paspelinMble B
paauKanax.

Some important types of extensions. The minimal polynomial. The structure of
simple algebraic extensions. Algebraicity of finite extensions. The structure of
composite algebraic extensions. Composite finite extensions. The theorem on that the
composite algebraic extension is simple. The algebraic numbers field. Composition
of the fields. Normal extensions. Fields automorphisms. Galois Group. The order of
the Galois group. Galois correspondence. The theorem on conjugate elements. The
Galois group of a normal subfield. The Galois group of a composition of two fields.
Simple radical extensions. Cyclic extensions. Radical extensions. Normal fields with
a solvable Galois group. Solvable equations in radicals.

Maremartukaislk Tanaay 11
Maremarudeckuii ananus 11
Mathematical Analysis 11

KII/TK

Jan emec MaiMerTep OOiibIHIIA THIMII

KypcTbl OKpIn yiipeHy OapbIChIHa MarkCTPaHTTap JI9J eMec MalliMeTTep OoWbIHIIA

MaremMaTtukansik Tanaay Il
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KBaHTTBIK MeXaHUKa TeHJAEYepi YIIiH
MaKCHUMaJIIbI PEryJISIPIIBIK 9JIic

Merton MakcuMaIbHOM PEryinsapHOCTH IS
ypaBHEHHUH KBaHTOBOW MEXaHUKHU
Maximum Regularity Approach to
Equations of Quantum Mechanics

HOTI)KECIH/IE MAarucTpantTap IUPQepeHINaIIbK TeHACYICPAiH KeH KIachl YIIiH
MMM/l JKYBIKTAy JQNJITiH alHBIMambl KOd(GQHIMEHTTep apKbUIbl Oaranay
oficTepiMEH TaHbICa bl [ MIIbOEPT KEHICTITiHIETI KAIbINThl KBAHTTHIK MEXaHUKAJIBIK
oneparopyap. ['misbept-llIMuar oneparopnapel. Kapieman teopemachl. TombIK
y3aikci3 omepatopaapasie Cp kiactapbl. lllekci3 e3[ik KOCBUIATBIH OIepaTopiap
YIIiH CIIeKTpIik Teopema. KBaHTTHIK MexaHmkanga LllpenwHrep omepaTtopiapbIHBIH
TYOipIIiK BeKTOpIIap *KylieciHe apHAIFaH TOJBIKTHIK TeOpeMaapbl.

Jucuunnmaa 00BeIHSCT CIIEKTPaIbHYIO TEOPHIO, CHUHTYJISIpHBIE
mudQepeHInaIbHbIe  ONEepaTopel W Teopuio TNpuOmmkeHuil. OHa TOCBSIIEHa
METOJaM OLICHKH COOCTBEHHBIX U CHUHT'YJIAPHBIX YHUCEI MAaKCUMAJIbHO PETYJISAPHBIX
OIepaTopoB. B PEIYIbTATE HU3YYCHHUA IUCHUIUIMHBI MaruCTpaHTbl 3HAKOMATCA C
npueéMaMu OLCHKU TOYHOCTH l'IpI/I6J'IPI)KeHHOFO peUICHUd MIMPOKOIo Kiacca
muddepeHMaNbHEIX  ypaBHEHWH, MCXOAS M3  IOBEJCHUH  IEePEeMEHHBIX
koo durrenToB. HopmanbHbEIE omepaTopsl KBAHTOBOH MEXaHHKH B THIBOEPTOBOM
npoctpancTBe. Omeparops! ['msbepra-Ilmuara. Teopema Kapnemana. Kiaceer Cp
BIIOJIHE HEMPEPBIBHEIX OrepaTopoB. CIieKTpaibHas TeopeMa s HeoTPaHWYIEHHBIX
CaMOCOIPAKECHHBIX OII€PATOPOB. TeOpeMbI NOJHOTBL [Jid CUCTEMBI KOPHEBBIX
BEKTOpOB oneparopos LlpeanHrepa B KBAHTOBOM MEXaHHUKE.

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. Normal Quantum Mechanic operators in a Hilbert space.
Hilbert-Schmidt operators. Carleman's theorem. Classes Cp of completely
continuous operators. Spectral theorem for unbounded self-adjoint operators.
Completeness theorems for the system of root vectors of Schrédinger operators in

II1/KB KaJIIbIHA KENTIpy eCenTepiHe IIeKTiK KOMIIBIOTEpITiK  (ecemreyimn) auameTp eceOiHiH KOMBUIBIMBIH Hrepeii, opTypii | Maremarudeckuii anamus II
PD/ EC Karenikrepi ((pyHKUUSHBI KAIbIHA KETIPY HAKTHUIBIKTAp YLIIH Keibip HOTHKelaepMeH, Oapiblk MyMKiH OoiaThiH chI3bIKTHIK | Mathematical Analysis 11
JKaFaanb) (DyHKUMOHANABIH aKMapaTThIK KyaThIH, OPTYpJl akmapaT OOMbIHIIA KajIbHA
[IpenenpHas MOTPeUIHOCTH HETOYHOM KeNTipy/e MWEKTiK KaTemiKTep i Tady oficTepiMeH TaHBICAIbL.
nH(OpMaIMN NpH ONTUMAITEHOM B mpomecce m3ydeHns: HaHHOTO Kypca MardCTPaHTHI YCBOSIT IIOCTAHOBKY 3aJadud
BOCTAaHOBJICHHH (CIIydail BOCCTaHOBJICHHS KOMIBIOTEPHBIH (BBIYMCIUTENIHHOT0) IOMEPEYHHK II0 HETOYHBIM HH(OpMAIHsIM,
byHKITH) 03HAKOMSTCSI C HEKOTOBIMH PE3yJIbTaTaMH IIPU Pa3INYHBIX €ro KOHKPETH3alVsX,
Limiting error of unexact information of METOJ]aMH HaXOXKIEHHs WH(OOPMATHBHBIX MOIITHOCTEH BCEX BO3MOXHBIX JIMHEHHBIX
optimal recovery (case of recovery the (YHKIMOHAJIOB, MPE/IENbHOW MOTPENIHOCTH HPH BOCCTAHOBICHHU MO PA3THYHBIM
functions) BHJIaM HETOYHOM MH(OpMAIIHH.
In the course of studying this course, undergraduates will assimilate the computer
(numericsal) diameter problem with inexact information, familiarize themselves with
some of the results for its various concretizations, methods for finding the
informative powers of all possible linear functionals, the marginal error in recovering
various types of inaccurate information.
KII/TK IloH cmekTpannelk Teopus, CHHTYIApAbl AndepeHnruanbK omeparopiap >koHe | Marematukaisik tanaay 11
TI/KB JKYBIKTAy TEOpHACHIH OipikTipemi. On MakcHMalabl PEryJspibl omepaTopiapAbiH | Marematndeckuii aHamms 11
PD/EC O31H/IIK >KOHE CHHIYISIpJIBI MOHIEpiH Oaranmay omicrepine apHamra. [lonai oky | Mathematical Analysis 11
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Quantum Mechanic.

KIUTK
IJUKB
PD/ EC

JlopeHn keHictirinaeri ®ypre
TYPICHAIPYIEPiHiH MyIbTUILIUKATOPIIAPHI
MynpTunnukatopsl Oypbe B
npocTtpancTBax Jlopenua

Fourier multipliers in Lorentz spaces

JleGera, JlopeHua keHicTikTepi. @ypbe TPUTOHOMETPHUSAIIBIK KaTapiaapbl, KaCHETTEPi,
JKUHAKTBUTBIKTBIH KETKUTIKTL LIapTTapBblL. Perymspist KyHeci.
MyneTHInIKaTopiaapsl. MapruHkeBnda, XepManiepa, JIn30pkiHa TeopeMaapsl.
IIpoctpanctBa JleGera, Jlopenmna. Tpuronomerpudueckue psasl Oypre, cBOUCTBa,
JIOCTaTOYHBIC YCIOBUS CXOAUMOCTH. PerynspHele cucTeMbl. MyJIbTUIUIMKATOPEIL.
Teopems! Maprusakesuda, XepMmanaepa, JInsopkusa.

Lebesgue Spaces, Lorentz. Trigonometric Fourier series, properties, sufficient
convergence conditions. Regular system. Multipliers. The Theorem Of
Marcinkiewicz, Germander, Lizorkina.

Maremarukanslk Tangay 11
Maremaruueckuii ananus 11
Mathematical Analysis Il

KIUTK
IIJUKB
PD/EC

Canmakrsl Co00J1eB KeHICTIKTEpiH
HHTEPHOJIIIHSIIAY

VHTepnosamnys BECOBBIX IPOCTPAHCTB
Cobonesa

Interpolation of weighted Sobolev spaces

Perynapas! xxyiteci. MynpTuiuinkatopiap. MapuuHkeBnda, Xepmanzaepa, JInzopkux
Teopemanapsl. JKyn KeHIiCTIKTep, MHTEpIOIALMOHHBIe KeHicTik, K, J - omictepi.
Peutepanuu Typaisl Teopema.

Perynsapusle cuctembl. Mynbrumninkaropsl. Teopembl MapryakeBuda, XepMasaepa,
JInsopxuHa. [lapel npocTpaHCTB, MHTEPIONALUOHHbBIE IpocTpaHCcTBa, K, J - MeTobI.
Teopema o peurepanuu.

Regular system. Multipliers. The Theorem Of Marcinkiewicz, Germander, Lizorkina.
Pairs of spaces, interpolation spaces, K, J - methods. The reiteration theorem.

Maremarukanslk Tangay Il
Matemaruueckuii aHanu3 11
Mathematical Analysis 11

Tanpaay 0oiibIHIIIA KOMIT

ounerrrep / Komnonentsl mo Beioopy / OptionalComponents

23 | KIUTK
IIJUKB
PD/EC

ANTUTUBTI )KOHE MYJIbTHILTMKATHBTI
CaJIMaKTBIK TEHCI3/TiK

AI[I[I/ITI/IBHLIB 1 MYJbTHIIJIMKaTUBHBIC
BECOBbBIC HCPABCHCTBA

Additive and multiplicative weighted
inequalities

6

«AJTATHBTI  JKOHE  MYJBTHIUIMKATHBTI  CAJIMAaKTBIK  TCHCI3ZIKTEp»  IoHI
muddepeHManabK  HeMece WHTeTrpalAblK — OIepaTopiaplIblH HOPMAchl JKOHE
OIepaToOp/bIH CaJIMaKThl HOPMAchl apKbUIBI CAIMAKTHl (DYHKIMSHBIH HOPMACHIHBIH
AITUTUBTI J)KOHE MYJIBTHIUIMKATUBTI Oaranaynapbid, Co0ONeB calMaKkThl KeHiCTIiTiH
JleGer canMakTBl KEHICTITiHE €HTI3y[i, MyJIbTUIUIMKATHBTI CaJMaKThl TEHCI3HIKTi
HMHTEPIIOJSIHSIIBIK ONepaTopra KOJIAHYAbl OKbITYFa OarbITtarmFaH. OKy ypaiciHzae
OimiManmymibiap aJIuTHUBTI XOHE MYJIBTHIUIMKATHBTI CalMaKThl TEHCI3MIKTEpIiH
OPBIHIATYBIHBIH KaXXeTTi jKOHE JKETKUIKTI IIapTapblH OpHATY OJICTepiH MeHrepyi
THIC.

JucunminnHa «AJIUTHBHBIE W MYJbTHUIUIMKATHBHBIE BECOBBIE HEPaBEHCTBA»
HalpaBJieHa Ha M3YYeHUE aJIUTUBHBIX M MYJIbTUIUIMKATHBIHBIX OIIEHOK BECOBOIf
HOpPMOH (QYHKIMH dYepe3 BECOBYID HOpMY omeparopa AuddepeHIHpOBaHUS WIH
MHTErPAIBHOrO OIepaTopa M BECOBOH HOPMBI (DYHKIMM, BIIOXKEHHS BECOBOTO
npoctpancTBa CoboneBa B BecoBoe MpocTpaHcTBO Jlebera, mpUMEHEHHS
MYJbTHIUTHKATHBHOTO BECOBOTO HEPABEHCTBA B HHTEPIIOALMH OIEpaTtopoB. B
npouecce 00y4eHHMsT MAaruCTPaHTBl JIOJDKHBI YCBOUTH  OCHOBHBIE  METOJIbI
YCTaHOBJICHUSA HeO6XO)11/IMbIX )51 JAOCTAaTOYHBIX yCJI0BUH AATUTUBHBIX u
MYJIBTUIUIMKATUBHBIX BECOBBIX HEPABCHCTB.

Discipline "Additive and multiplicative weighted inequalities” is aimed at studying
the 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, the embedding of the weighted Sobolev space in the weighted
Lebesgue space, application of the multiplicative weighted inequality in the
interpolation of operators. In the process of learning, undergraduates should learn the
basic methods for establishing the necessary and sufficient conditions for additive
and multiplicative weight inequalities.

Maremartukaislk Tanaay 11
Maremarudeckuii anamus 11
Mathematical Analysis 11

24 | KI/TK

Tpuronomerpusuiblk Pypbe KaTapbIHbIH

MyJabTHILIMKATOpIIap TEOPHsChl QYHKIIMOHAIIBI TAJ Ay IbIH KAPKBIHIbI JAMBII Kejle

MaremMaTtukansik Tanaay Il
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TIJUKB
PD/ EC

MYJbTUIIIINKATOPJIAPBIHBIH, ONTUMAJIAbI
MOHUTOPHHT €CEeNTePiHAeri KOJIIaHbLUTYbI
MynpTUIIIMKATOPBl TPUTOHOMETPUUECKUX
panoB ®ypse B 3agadax ONTUMAJIbHOTO
MOHHUTOpHHIa

Multipliers of trigonometric Fourier series
in optimal monitoring problems

JkaTKaH OemiMi Oombim  TaObutamel. Kypcra kanmsl  ecenTiH — KOWBLIYBIHA,
MYJBTUINIMKATOPJIAPABIH TAPUXBIHA )KOHE COHFBI aJIbIHFaH HOTUIXKEJIEPre TOKTaJIaAbl.
CoHbIMEH Karap, TPUTOHOMETPHSJIBIK JKYHEAeri MyNbTUILUTMKATOPIAp KIACBIHBIH
KAaCHETiH KOHE TPUTOHOMETPHSUIBIK XKyHeaeri keOeHTKIITep KIaChIHBIH KaCUETTEPiH
3epTTEHIi.

TeopI/m MYJIbTUIUIMKATOPOB - 3TO HMHTCHCHUBHO pa3BPIBa}OH_[PII>'IC${ pa3aei
(byHKLII/IOHaJ'[LHOI‘O aHaJIk3a. Kypc NOCBSIIEH IIOCTAaHOBKE 3aJa4, HUCTOpUU
MyJ'II)TI/Il'IJ'[I/IKaTOpI/Iﬁ U MOCICIHUM pe3yJibTaTaM. KpOMe TOTO, OHH H3Yy4YaroT
CBOMCTBA Kj1acca MYJIbTUIUIMKATOPOB B TPUTOHOMETPUYECKON CHUCTEME M CBOWCTBA
KJIaCCa MHOYKUTEINEH B TPUTOHOMETPUYECKON CHCTEME.

The theory of Multipliers is an intensively developing section of functional analysis
The course focuses on the overall report, history of multipliers, and recent results. In
addition, they study the properties of the class of multipliers in the trigonometric
system and the properties of the class of factors in the trigonometric system.

Marematuueckuii ananu3 11
Mathematical Analysis |1

KIITK
IIJUKB
PD/ EC

C*-Anrebpa
C* - Anredpa
C* - Algebras

C * -anreGpanbl MHBOMIOLMAMEH OepinreH komiuiekc banax anreGpacel perinie
cunarrayra Oonanel. C * -anreGpTapbIHBIH CYOBEKTICI (YHKIHMOHAIIBI TalgayIbIH
JKaIlFachl  PETiHAE KapacThIPBUIYBl MYMKiH, OHJa KOMMYTATHBTI emec airedpa
KapacTeippUiansl. KypceteiH Herisri Oemiri ['embdann-Haiimapk teopemacsl, ¢oH
HeliMaHHBIH KOC KOMMYTaTOp TeopeMachl oHe KarmaHnCckuil ThIFbI3JBIK TEOPEMACHI
KaTapJiblIapAbl KaMTHIBI.
C * -anreOpa sBIsieTCs 3aMKHYTOH O HOPME CaMOCOIPSDKCHHOW MOoJanreOpoi
OrpaHUYCHHBIX OIEPATOPOB B I‘I/IJ'ILGCPTOBOM IIPOCTPAHCTBE. AJ'II)TepHaTI/IBHO
aKCHOMAaTHYeCKH MOXXHO ommcate C * -anre6pm KaKk KOMILIEKCHBIE OaHaXOBBI
anredpsl ¢ nHBomonmei. [Ipeqmer C * -anreOp MOXKHO paccMaTpUBaTh Kak BETBb
(hyHKIHMOHAIIFHOTO aHAJH3a, TIe pacCMaTPUBAIOTCS KOHKPETHBIE HEKOMMYTATHBHBIC
anreOpel. OCHOBHAsI 9acTh Kypca OyleT OXBaThIBaTh HEKOTOpHIE (hyHIaMEHTaTbHBIC
pe3yNbTaTHl TEOPUH, B TOM unciie Teopemy ['enpdanna-Halimapka o mpencraBieHun
C * -anrebp, TeopeMy 0 IBOWHOM KOoMMYyTaHTe (hoH HeiiMaHa 1 TeopeMy IIOTHOCTH
Kamuianckoro.

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.

Maremartukanslk Tanaay 11
Maremarudeckuii anamus 11
Mathematical Analysis 11

KIUTK
TJYKB
PD/EC

TonTap TEOPUAChIHA HeI‘i3,I[eHI‘8H
Kpunrorpadus

Kpunrtorpadgus ocHOBaHHAs Ha TCOPUH
rpyni

Group-based cryptography

«Tonrap TeopwsiChlHA HETi3JedAreH KpunTorpadus » MoOHI KPUITOTpadHsIHbI
TONTapa KYpyIblH 3aMaHaydW oJiCTepiHe KaThICTBl MOCeNeNiepll 3epTreyre
OarpiTTanFaH. By canangarsl 3epTTeyniep TON TEOPHSCHI, KYPACIiIIK TEOPHUSICHI KaHE
€CenTey TEOPHSICHI dMIiCTEepiMEH JKy3ere achlpbuiabl. KepceTinreH KOHCTPYKIUSHBIH
HETi31 PETiH/e TONTHIK TCOPHUSHBIH MICIIUIMEHTIH KOHE MICHIIIMEHTIH alrOpUTMIIK
ecenTepiH MaiijanaHyFa Haszap ayaapbuiagbl. KypCTBIH HErisri TaKbIPBIITAaphL:
udpnay mnardpopmanapsl; Lllekci3 TomTap KoHE AaNTOPUTMIIK —€CENTep;
AnroputMaik ecen mbiFapy; AHmenb-Axmen-I'onagensn cxemachkl; CBI3BIKTBIK
BIABIPAY 91ici; TonThIK KpUIITOTpadHsIIbIK CXeMaNapAbl TaIaay.

Jucummnnna «Kpunrorpadusi ocHOBaHHasi Ha TEOPHMH TpYII» HampaBlieHA Ha

MaremaTukansik Tanaay Il
Marematuueckuii ananu3 I1
Mathematical Analysis 11
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H3Y4YCHHUE BOIIPOCOB, CBA3AHHBIX C COBPEMEHHBIMU METOJAMH TIIOCTPOCHUA
Kkpunrorpadun Ha rpynnax. VccnenoBanust B 3Toi 001acTH MPOBOISTCS METOJaMU
TEOPHH TPYIIL, TEOPUH CIOKHOCTH U TEOPHH BhIYHciIeHU. OOpamiaeTcs BHUIMaHUE
Ha HUCIOJIb30BAHNE B KAYECTBE OCHOBBI YKAa3aHHOM KOHCTPYKLIMU HEPa3pelIMMBbIX U
TPYAHOPA3PCUIUMBIX aJITOPUTMUYCCKUX 3aJda4 TCOPUU TPYIIIL. OCHOBHBIE TEMBI
kypca: Ilmardopmer mm¢pposanus; BeckoHeuHBIE TPYNIBI W aNrOPUTMUYECKUE
HpOﬁJ’IeMBI; AJ'IFOpI/ITMI/I'-IeCKaSI IIOCTaHOBKA 3aJadM, CXCcMa Amnmens-Aunmniens-
Tonndenpna; Meron JHWHEHHOW JEKOMIIO3UIMH; AHAIM3 CXEM TPYIIOBOMI
KpHITorpapum.

The discipline "Group-based cryptography" is aimed at studying issues related to
modern methods of building cryptography on groups. Research in this area is carried
out by methods of group theory, complexity theory and computation theory.
Attention is drawn to the use of unsolvable and intractable algorithmic problems of
group theory as the basis of the indicated construction. The main topics of the course
are: Encryption platforms; Infinite groups and algorithmic problems; Algorithmic
problem statement; Anshel-Anshel-Goldfeld scheme; Linear decomposition method;
Analysis of group-based cryptography schemes.

KIUTK
IIJUKB
PD/ EC

BacTankpl nmiapTTaphl MIEKCi3 Teric 60IaThIH
XKBUTY TMPOLECCTEPIH THIMII KYBIKTAY
OnTuMansHOe PHOIMKEHHE TETIOBOTO
nporiecca ¢ 6eCKOHEYHO TIAIKHMH
HaYaJIbHBIMU YCIOBUSIMH

Optimal approximation of a thermal process
with infinitely smooth initial conditions

OYHKIMAHBI KaJlbIHA KENTipy eceOiHiH JKallbl KOMBUIBIMBL, YIIBSHOB KJIacTaphl,
TETICTIr MeKci3 QYHKIHsIIap KIAacTapblHAa dPTYPIi MolliMeTTep OOMBIHIIA CaHIBIK
UHTErpanaay, QyHKUUSHBI KAJIMBIHA KENTipy *oHE AepOec TYBIHIBUIBI TEHAEYIep
H_IeI_HiM}IepiH JUCKpETHU3anusiiay OoiibIHIIA 3€PTTECY TaKbIPBIIITApPhI, CaHABIK
UHTEerpaiay, (YHKIHUSIHBI KaJIbHA KENTipy *oHe nepOec TYBIHIBUIBI TEHACYIIep
nIenrMaepid Juckperusanusuiay 6oibiama E.Hypmonauna Teopemanaps.

OOmias mOCTaHOBKA 3agaudl  BoccTaHoBieHMs. Kimaccel  YibsHOBa.  Tembl
WCCTICOBaHNHA TPU KOHKPETH3AIlMH: YHCICHHOE WHTETPUPOBaHUE (DYHKIHH
OCCKOHEYHOW TJAJKOCTH, BOCCTAaHOBIICHHE (QYHKIMA 10 pa3IHYHBIM BHAAM
YUCNOBOW WH(OpMAIMK, TUCKPETH3alUsl pEIICHWH YpaBHEHHH B YacTHBIX
MpOU3BOAHBIX, Teopembl E. HypmonauHa B 4MCIEHHOM MHTErpUPOBAaHUM, 3aJadax
BOCCTAaHOBJICHUA U B IUCKPETHU3ALIUU peU_IeHI/Iﬁ YpaBHECHUA TEILUIONPOBOAHOCTH.
General statement of the problem of recovery. Classes of Ulyanov. Themes of
research for concretization: numerical integration of functions of infinite smoothness,
restoration of functions by various types of numerical information, discretization of
solutions of partial differential equations, E. Nurmoldin's theorems in numerical
integration, reconstruction problems and discretization of solutions of the heat
equation.
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KII/TK
TJYKB
PD/EC

Banax KeHICTITiH/AETI CHI3BIKTHIK TEHACYIIep
JluHeitHbIe ypaBHEHHS B 0aHAXOBOM
IIPOCTPAHCTBE

The linear equations in the Banach space

banax keHicririnmeri TtyitiHnec Ttenmey. PpearonsM TeHAeyi. AHBIKTaIMaraH
TEHJEYJIED. Kaiita aHBIKTaJIFaH TEHJEYJIED. WHuTerpanasik TEHIEYIIEp.
Juddepenimanipik TeHaeyIep.

ComnpsokeHHOE ypaBHEHHE B 0aHaXOBOM NMpocTpaHcTBe. DpearoabMOBbl ypaBHEHHS.
[lepeonpenenennbie ypaBHeHusa. HeonpeneneHuele ypaBHeHus. MHTerpanbHble
ypaBHeHus. [uddhepeHnnansHbple ypaBHEHUS.

Conjugate equation in a Banach space. Fredholm equations. Redefined equations.
Uncertain equations. Integral equations. Differential equations.
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KIVTK
TJYKB
PD/EC

CaMaKThl KeHiCTIKTepaeri
¢byuxumsinapasiy Oypne
K03 PUIMEHTTEePiHIH KOCHIH/IBUIAHYbI

Eceni karapmap. Kocwiunsutany omictepi.  Ecemi Tpuronomerpusiibik Dypbe
KaTtapJiap, KacHeTTepi, JKMHAKTBLIBIKTBIH JKETKIJIIKTI HIapTTaPBI.
TpuroHoMeTprUYecKUM  JKydenepi  OofblHIIA  MYJIBTHIUIMKATOPJAPBl  JKOHE
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CymmupyeMocTsb ko3¢ durmentoB Oypbe
(YHKIMIA U3 BECOBBIX IIPOCTPAHCTB
Summability of Fourier coefficients
functions from weight spaces

keOeiiTkimrep. @Dypre TypreHmipyi. Kacumerrepi. Canmakrer Jleber KeHicTiri.
Becepa, Co6oneB, Hukonbckuii TUNITI caIMaKThl KEHICTIKTE.

Kpatnsie pagsl. Metoasl cymmupyemoctu. Kpataeie TpuroHomerpudeckue psiabl
®ypbe, CBONCTBA,  JOCTATOUHBIE YCIOBUS CXOAMMOCTH. MyJIbTUIIIIMKATOPHI,
MHOXUTECIIX 110 TPUTOHOMETPUYCCKHMM CHUCTEMaM. Hpe06pa303aHHe (Dpre.
CpoiictBa. BecoBeie mpoctpanctBa Jlebera. BecoBrle mpocTpancTBa Tuma becepa,
Cobonesa, Hukomsckoro.

Multiple rows. Methods of summability. Multiple Trigonometric Fourier series,
properties, sufficient convergence conditions. Multipliers, multipliers for
trigonometric systems. Fourier transformation. Properties. The weight Lebesgue
spaces. The weight space of type Baseva, Sobolev, Nikol'skii.

KIITK
IIJUKB
PD/EC

Co0o01eB KEHICTITIHIH
HUHTEPNOJIALIMAIAY ABIH KaJlllbl TCOPUACHL
OO6mas Teopusi HHTEPIOISAIUN
npoctpanctB CoboseBa

The general theory of interpolation Sobolev
spaces

I/IHTGpHOJ‘IﬁL{I/ISI TEOPUACHL (byHKLII/IOHaJ'I}:[I)I TaJllayAblH KapKbIHJbl HJaMBbIIl KEJIE
JKaTKaH 0eiMi OOJIBIN TaObUIAIbI, OJ MaTeMaTHKAaHBIH Oacka canajapbiHia - aepbec
MU PepeHINANIBIK TECHICYICP TEOPHSCHI, CAHIBIK Taljay, JKYBIKTAY TEOPHUSICHI
JKOHE TaFbl OacKanapja KemnTereH KochMinanapsl 6ap. MareMaTukanbikK (GU3HKaHBIH
TEHJCYJEPiHiH IIeKapanblK ecentepi YumlH auddepeHIHanaplK QyHKIUAIapAbIH
KEHICTIKTEpiHAErT WHTEPIOJIHOHIBIK KEHICTIKTEpiH CUIIaTTaMachl aca MaHBI3/IBL.
Kypcera Co0oneB KeHICTITIHIH HMHTEPHOISLUS TEOPUSICHIHBIH HETI3T epexenepi
KEeNTIpiIreH.

Teopm{ UHTEPNOJIALNA - 3TO UHTCHCHUBHO paSBHBaIOH.[PIfICH pa3aei
(byHKL[I/IOHaJ'[LHOFO aHajin3a, UMcEroniasd MHOI'OYUCJICHHBIC NPUMEHCHHUA B APYIrux
pasaciiax MaTeMaTuKU @ TCOpUHU ypaBHeHI/Iﬁ B HaCTHBIX NPOU3BOJAHBIX, YUCIICHHOM
aHajin3a, TCOPUU alllpOKCUMallUhl U MHOTHUX OPYrux. OCO0EHHO BaXKHBLI ONMCAHMS
WHTEPIIONISIIMOHHBIX MTPOCTPAHCTB B MPOCTpaHCTBaX AU PepeHINPYEeMbIX PyHKIHUH
IUT KpaeBBIX 3a/1a4 ypaBHEHHMH MaTeMaTHYecKod (u3umku. B Kypce H3IOXKEHBI
OCHOBHBIE TIOJIOKEHHSI TEOPUH WHTEPIIONAINHU npocTpancTB Cobonera.

The theory of interpolation is an intensively developing section of functional
analysis that has numerous applications in other branches of mathematics — the
theory of partial differential equations, numerical analysis, approximation theory,
and many others. Especially important are the descriptions of interpolation spaces in
spaces of differentiable functions for boundary value problems of equations of
mathematical physics. The course outlines the main provisions of the theory of
interpolation of Sobolev spaces.
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KIVTK
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5

MaTpunaibIK onepaTopyapAblH CaIMaKThI
Oaranaynapbl

Becosrie OLICHKH MAaTPUYHBIX OII€PAaTOPOB
Weighted estimates of matrix operators

IOwur, Ienbaep sxoHe MuHKOBCKH# TeHci3mikTepi. Kimaccukansik Xapan TeHCI3IIrI.
ExicanMakThl koHE YIICAIMaKThl Xapau TUITEC HHTETPAIBIK TEHCI3aiKTepi. Xapau
THUITEC UHTETPAZIBIK ONlepaTopiiap KJIAcChl YIIiH KOMITAKTBIIBIK JKOHE ISHETI MK
KpUTepuili )oHe oapbIH HopaMalapbIHbIH Oaraaysbl.

HepasencrBa IOnra, I'enpaepa u MunkoBckoro.  Kiaccuueckoe HepaBeHCTBO
Xapnu. JIByXBECOBbIE H TPEXBECOBBIC HCKPETHbIC HEPABEHCTBA THIA Xap.IH.
Kpurepuii orpaHi4eHHOCTH W KOMIAKTHOCTH JUIS KJacca MaTPHYHBIX OIEPaTOpOB
tuna Xapau. OLeHKa HX HOPM.

Inequalities of Young, Holder and Minkowski. The classical Hardy inequality. Two-
weight and three-weight discrete inequalities of Hardy type. Criterion of

boundedness and compactness for a class of matrix operators of Hardy type.
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Evaluation of their norms.

KIUTK
IJUKB
PD/ EC

Xapnu xoHe bennman Texrec
TypJIEHAIpYIIEp

IIpeoOpazoBanus Tuna Xapam u
bennmana

Transformations of type Hardy and
Bellman

Xapou xoHe beranMaH THUOTI T.plEHAIPYNEpP,0CHl TEOPUSHBIH KOJAAHBICH KOHE
smicrepi.

Teopm[ npeo6pa303aH1/I${ THIIA Xapzu/l u BeJ’[J‘IMaHa, METOZbI U NPUIOKECHUS 9TOU
TEOpPHHU.

Hardy and Bellman type transformation theory, methods and applications of this
theory.
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KIUTK
IJUKB
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BeiiBneT Tannay xoHe OHbI CUTHAJIIbI
OHJieyre Kojany BeliBner aHanus u ero
MpUMEHEHH K 00paboTKe CUTHAIOB
Wavelet analysis and its applications to
signal processing

Haar tonkeiHmapsl. Kenm macmTaOTel Tanmay. blaoslpay mnpouemypanapbl XKoHE
CUTHAJBIH KYPBUIBICHL. Y3MIKCi3 JKOHE MJHMCKPETTI TOJKBIHABIK TYPJACHAIPY.
CHUrHangplH yakKbpITTBIK-KHUTIK JOKanu3anuscel. Wavelet TypiaeHaipy ofici apKbUIbI
CUTHAJIIAP/bI CBIFY JkoHE cy3y. Ecenrtey TomorpaduscsiHblH Mocenenepi. ParoHHbIH
TypiieRyi. TONKBIHIBIK TYPICHIIPY apKbUIBI PafoH TYpIieHAipyiHe Kepi. TonkeHap
Meiiep, JloGeun, CritaiiH TOJKBIHIAPHI.

Beiirnetst Xaapa. MuoromacmitaOHbIii  aHanu3. [Ipornenypbl TEKOMIO3HMITMH U
MOCTPOCHUE CUTHAJOB. HempepblBHOE W OHCKPETHOE BEWBIIET-IIPe0Opa3oBaHHE.
YacToTHO-BpeMeHHasl JoKanu3anus curHama. Cxatme u (QHIBTpAlUs CHUTHAJIOB
METO/IOM BeHBieT-mipeoOpazoBanus. I[IpoOneMbl KOMIBIOTEPHOH TOMOTpadum.
IIpeobpazoBanne Pamona. ObGpatHOe mpeobpasoBaHue PamoHa ¢ MCmONB30BaHUEM
BeiiBieT-npeoOpa3zoBanus. Beiisnetsl Meiiepa, Jobemy, crimiailHOBBIE BEHBIETEL.
Haar wavelets. Multi-scale analysis. Decomposition procedures and signal
construction. Continuous and discrete wavelet transform. Time-frequency
localization of the signal. Compression and filtering of signals using the wavelet
transform method. Computational tomography problems. Radon transform. Inverse
of the Radon transform using a wavelet transform. Wavelets Meyer, Daubechies,
spline wavelets.
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KIUTK
IIJUKB
PD/EC

[NonmHOMUAN B aBTOMOPHU3IMIECD
[TonmHOMHUATIBEHBIE aBTOMOP(H3MBI
Polynomial automorphisms

[NommHOMIBIK OcitHeneynepAiH KepijieHy KpHUTepuiiiepi jkoHe Kepi OeliHeneymepi
KOIIMYIIIENep CaKMHACBIHBIH U depeHIpaniayaapsl apKpUlbl €CenTey KOJIaphl
KapacTHIPbUIaAbl. ATan aditap 00JICak: MOJMHOMIBIK OeliHerney, SIKoOu ImapTTaph,
kemnepoddTer GeliHeney, Gopmanbapl Kepi (QYHKIHSA TeopeMachl, KO aifHbIMAIIbI
KOIMYILESNIKTep CaKWHA YIIIH KOOPIHHATAIBIK XXYHe, JlepkceH Teopuscel, Ban nen
Dccena, anreOpanblH muddepennuanusacel, Sapo auddepennmanusicel, Harara
TEeOpeMachl, TOJMHOMHANBABIK CAKUHAJAPIBIH OJKEPTUTIKTI KOHE IKEPTiTIKTI
HIWIBIOTEHTTI Anudepennnanaaysl, Harater aBToMopdu3MiHiH Kepi aBTOMOpHHU3MI.
PaccmarpuBaeTcs KpUTEepUi 00paTHMOCTH MOJHHOMHAIBHOTO OTOOPaXKEHHS U ITyTH
BBIUHCIICHUS OOpaTHBIX oToOpakeHWid depe3 auddepeHIpoBaHus — KOJbIA
MHOTOYJICHOB, B YAaCTHOCTH: IIOJIMHOMHAIbHOE OTOOpaxkeHHe, ycioBue SkoOwu,
KeJulepeBo oToOpakeHne, TeopeMa o (opMaibHOH 00paTHOI (yHKIHH, cHccTeMa
KOOpAWHAT [Jid KOJiblIa MHOI'OYWICHOB OT HECKOJbKUX NEPEMEHHBIX, TCOPEMbI
Jepkcena, Bam  men  Occena, auddepenimpoBanus — anredp,  Sapo
mubdepeHiupoBannn, Teopema HaraTel, JIOKaJbHO KOHEYHbIE M  JIOKAIBHO
HWIBIIOTEHTHbIE  TU((GEPEeHIMPOBaHNs  KOJbIlAa  MHOTOWICHOB,  0OpaTHBIi
aBroMopdu3m aromopdusma HaraTsl.

We consider the criterion for the invertibility of a polynomial map and the ways for
calculating the inverse mappings through the derivations of a polynomial ring. In
particular: polynomial mapping, the Jacobi condition. kelleroff mapping, the formal
inverse function theorem, the coordinate system for a polynomial ring of several
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variables, theorems of Derksen, van den Essen, differentiation of algebras, kernel
differentiation, Nagata's theorem, locally finite and locally nilpotent differentiations
of the ring of polynomials, inverse automorphism of the Nagata automorphism.

KIUTK
IIJUKB
PD/ EC

Hepbec TYBIHBUIBI TeHACYIep
mienrMaepid  AUCKpeTH3auusay —KesiHze
pih)} eMec  MONIMETTepIiH  LIeKTIK

KaTeIiKTepi.

[IpenenbHass  MOrpemIHOCTb  HETOYHOM
HHpOpMAIHH npu JIUCKPETU3aLNU
petieHuit ypaBHEHUI B YaCTHBIX
TIPOU3BOIHBIX

Limiting errors unexact information for the
discretization of PDE solutions

KypcTbl oKy OGapbIChIHZZ MAarMcTpaHTTap KOMIBIOTEPIIK (ecenTeyinr) auamerp
MOHMOTIHIHEC 191 eMeCc MONiMeTTep OOWBIHINA JepOec TYBIHIBUIBI TEHACYJICD
NICNTMICPIH TUCKPETH3aUsIIAY eCeOiHIH JKabl KOHBUTBIMBI MCH OHJIAFbI JKOFAPFBI
JKOHE TeMeHri Oaramaymap, TOJNKBIH, Okeuly eoTki3rimTik Kireitn-T'opmow,
HMHTETPANABIK TEHAEYJep IIeIIMAEPIH AUCKPETH3alMsIay YIIiH OapiblK MYMKIH
OoNaThlH  CHI3BIKTBI  (YHKIHOHATAAPIBIH  MONIMETTIK  KyaTTablHBIH  IIEKTiK
KacHeTTepiMeH TaHBICATIbI.

Bxoze u3ydeHHs JaHHOTO Kypca MariCTpaHThl 03HAKOMATCS ¢ 00LIel MOCTaHOBKOM
3aJa4d JAWNCKPETH3allMM ypPaBHEHWS B YACTHBIX MPOW3BOJHBIX IO HETOYHOH
nH(OpMaIM B KOHTEKCTE KOMIIBIOTEPHOTO (BBIYMCIHUTEIBHOTO) IIONEPeYHHKa,
OLICHKaMM CBEPXY W CHH3Y, IpelelbHbIC MOPSIKH MHPOPMATUBHBIX MOIIHOCTEH
BCEBO3MOJKHBIX  JIMHEHHBIX  (YHKIHMOHANIOB TIPH JUCKPETH3AIUU  PEIICHUH
YpaBHEHUI TEIIONPOBOAHOCTH, BOJIHOBOTO YpaBHEHHWs, ypaBHeHWs KieliHa-
Topnona, MHTErpasbHOTO yPaBHEHUS C BBIPOJKACHHBIM SAPOM.

Upon entering this course, undergraduates will become familiar with the general
formulation of the problem of discretization of partial differential equations for
inexact information in the context of a computer (numerical) diameter, upper and
lower estimates, limit orders of informative powers of all possible linear functionals
at discretization of solutions of heat equations, wave equation, Klein-Gordon
equation, integral equation with degenerate kernel.
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MaremaTukaisik HU3MKa TEHACYICPiHIH
JKaJMBUIAHFaH MIeniMaepi
O000IICHHBIE PENICHUS YpaBHEHUI
MaTeMaTH4eCKO (DU3UKH
The generalized solutions of the equations
of mathematical physics

CuHrynspiasl canMakTbl QyHKIsUuEL CoOoneBKeHicTiri. Jleder KeHIiCTiriHe eHTi3y
maptel.  Juddepennangplk TeHIEYNIep YIIIH CHHTYISPIBI €CEeNTiH KONBUIBIM.
Jlokanmmzarnust mpuHOU. CHHTYISIPIIBI €CENTiH JKajlbUIaHFaH MIemIiMIepiHiH Oap
Ooys! xoHe XanreBABFEL. [llenriMHIH koapuuTHuBTI Oarackl. Illaynep mpuHImIII.
KBA3MCHI3BIKTH CHHTYIISIPIIbI TEHACYAIH MICIIIMALTITIH IoIerey.

IpoctpanctBa C.JI.CoboneBa ¢ CHHTYISIpHOW BECOBOi (YHKIHMEH, YCIOBHUS
BIOKeHUss B mpocTpaHcTBO JleGera. IlocTaHOBKa CHHTYISIpHOM 3amayd IS
muddepeHManbHEIX  ypaBHeHHH. [IpuHnun nokanuzammu. CylnecTBOBaHHE U
€IMHCTBEHHOCTh OOOOIIEHHOTO pEIIeHNs] CHHTYISIpHON 3amaun. KospruTHBHBIE
OLICHKU PEIIEeHHs, NOBEACHNE AMMPOKCHMATHBHBIX YHCET Pe30JbBEHTHL. [IpnHIum
[aynepa. MeTo bl 10Ka3aTeNbCTBA PA3PEUIMMOCTH KBa3UJIMHEWHHOTO CUHTYJISIPHOTO
ypaBHEHUSI.

Sobolev spaces with a singular weight function, conditions for embedding in
Lebesgue space. Statement of the singular problem for differential equations. The
principle of localization. The existence and uniqueness of the generalized solution of
the singular problem. Coercive estimates of the solution, behavior of approximate
numbers of the resolvent. The Schauder principle. Methods for proving the
solvability of a quasilinear singular equation
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KIUTK
IJUKB

Kemn mapameTp:1i HHTEPIOISIMSIIBIK iC
JKQHE OHBIH KOJIJIaHyJIaphl

[lonHiH imiHAE KOm mMmapaMeTpili WHTEPHOSIUSIIBIK OIiCi JKOHE OHBI KOJIAHY
KapacTeIpbiIansl. Maructpaatrap K, J omictepiMeH, kel mapaMeTpili HHTEPIOISIUSL
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