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Ne | TTonnin uMkai [ToHHIH Kpenur Kpickaina anHoTaums/ ITpepeksuznrrep/
/ araybl / /
L{nkn Hassanue ancumnnuuel /Name of | Kpeaur Kparkas annoraums / [pepekBuznTLl/
JHCUMIUTHHBI discipline / Credit
| /The cycle of Annotation Prerequisites
| discipline -

1 cemecTp /1 cemecTp / Semester 1

KOO komnonenTi / BY3o0Beknii komnouenT / University component

1. | BIIXKOOK | Akanemusiibik sxkaz0a 5 byn non akagemuanelk kazba Herizinge aepbec TybiHABUIB | Kapanaiibim
BA BK AKaeMH4€eCKOe MTUCEMO TEHJIEY/IEp TEOPHSACHIHBIH  JJlICTEpPiH  MeHrepy oaHe onapisl | AMdpepeHIHanIbIK Teriey iep
BD UK Academic writing FBUIBIMU-3EPTTEY JKYMBICHIH/A KOJIaHy 00bin Tabbinaasl. by noH | yuiiH wekTik ecenrep.

aymarblHla  aKaJeMUsIbIK  skazba  HeriziHje MaTeMaTUKaJIbIK
dusukanbiH,  OHBIH  KOJJIAHLICTAapbIHBIH  (pyHaameHTanapiK | Kpaesbie 3ajaum as
annaparbl, KoJIlaHOanbl ecenTepiii ey ajicrepi KapacTelpbliaisl. | 0OBIKHOBEHHBIX
OkpiTy ypaicinae OinimM anymbiiap akajaemMusnsik xasba verizinue | anddepeHumanbHbix
MareMaTHKalblK  (HU3MKa  TEOPUSACHIHBIH  3epTTEY  OMICTEPiH | ypaBHEHHH.
MEHIrepe/li JKOHE O0Japjibl FhUILIMU-3EPTTEY LUK JKYMBICTAPBIH/IA
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KOJIIaHY/IbIH AaFAbLIAPBIH HTepei.

HanHas AMcUMNIMHA npejcTapiseT cOBON NpoI0IKEHHE METOAAMH
YPABHEHHH B YAaCTHBIX MPOM3BOIHBIX HA NPUMEPE aKaJeMHUYCCKOTO
MUCbMa, B KOTOPOM H3y4aloTcs (hyHIaMeHTalbHbIH annapat
YPaBHEHHI MaTeMaTHuecKoi (DU3MKH M MX NPHIOKEHHS, METObI
pelIeHus MpUKIaaHbIX 3a1a4. B npouecce oby4yenus obyuaronmecs
OCBaHBAIOT METOJBl  MCCJIC/IOBAHHA  YPABHEHHH B  YacTHBIX
POH3BO/IHBIX U MPUIIOKEHHSA HA TIPUMEPE AKaIEMHYECKOro MUChMa,
MOJY4alOT HABBIKW MPUMEHEHUS UX B Hay4YHO-HCCIIEN0BATENBCKOM
pabore.

This discipline is a continuation of the methods of partial differential
equations on the example of academic writing, which studies the
fundamental apparatus of equations of mathematical physics and
their applications, methods for solving applied problems. In the
learning process, students master the methods of studying partial
differential equations and applications using the example of
academic writing, and gain skills in applying them in research work.

Boundary value problems for
ordinary differential equations.

Tannay GolibIHINA 31EKTHBTI KOMIOHEHTTEP / JJIeKTHBHBbIE KOMIIOHEHTHI 110 BbIOOPY

2. BIITK
BJ1 KB
BD EC

EkiHmi perri CHHryaspisl
addepenupan s
ornepartopJiap

CuHrynsipHble
auddepeHManbHbIe
OnepaTophbl BTOPOro nopsjka

Singular differential operator
of the second order

5

[lon 6iniM anymblnapael KaunbUaWThiH (QYHKIMOHAMIBIK TACLI
Herizinae apanac Tunti auddepeHLHanbIK TeHaeyepin 3epTTey
ajicTepiMeH  TaHBICTBIPaAbl. OKBITYABIH  HATHXeciHAEe Oijim
alyliblIap WeHeJIMEreH ChI3bIKThl ONEPaToOpIapAbl JKOHE OJap/bIH
Oepinren komnakTiel emec 06sbic THMiHAeri esrepicti aepbec
TYbIH[BUIBI  TEHICYJIEpre KOJIAaHBICTAphlH  MEHrepei. Binim
anylwbliap anpuvopibl Garanap MeH caiMakThl (YHKLUMOHAIBIK
KEHICTIKTEp TEXHHKaIAPbIH KOJIIaHy AaF/bLIapbliH anabl.

JucuuninHa 3HaKOMUT OOYHYalOIMXCA METOAAMH HMCCIIE10BaHUs
v depeHIHATBHBIX YPABHEHHH CMEIIAHHOTO THMA HAa OCHOBE
obobwatomero  gyHkuuonaneHoro  mnoaxoaa. B pesynbrare

Kapanaiibim
auddepeHumanabik TeHaeyep
YLIiH LIEKTIK ecenTep.

Kpaesele 3anaum s
OOBIKHOBEHHbBIX
auddepeHuManbHBIX
YPaBHEHMHA.

Boundary value problems for
ordinary differential equations.
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o0yueHna oOyualolimecss OCBAHMBAKOT TEOPHIO HEOTPAHHUYEHHBIX
JIMHEHHBIX ONEPAaTOPOB M €ro TMNPUIIOKEHHS K YPABHEHHSM B
YACTHBIX  NPOM3BOJAHBIX C  M3MEHEHWEM THNA  3aJIaHHOM
HEKOMMaKTHOH 00s1acTH. [Toay4aloT HaBBIKM NMPUMEHEHHs TEXHHUKH
anpUOPHBIX OLEHOK U BECOBBIX (hYHKLIMOHANBHBIX MPOCTPAHCTB.

This discipline introduces students to the methods of studying
differential equations of mixed type based on a generalizing
functional approach. As a result of training, students master the
theory of unbounded linear operators and its application to partial
differential equations with a change in the type of a given non-
compact domain. Students learn how to apply a priori estimates
techniques and weighted functional spaces.

YFbIMJApBIMEH, y3idicci3 (yHkuuanap keicriringeri, ['enbaepnik

3. BIT TK Canmakrsl TizbexTep Juckperri Xapau Tunti onepatopnap, ['mnpbepr onepatopel. | AKbIpAB eneMIi  KeHiCTiKTe
bJ1 KB KEHICTIKTEpiHe Canmakrel TisOexrep kenictiringeri Xapau Ttunti ('masbept) | ChI3BIKTHI Tanjaay.
BD EC KJ1aCCHKAJIBbIK JUCKPETTI oneparopiaapiabiy LUIEHEJIreH T, CanmaxTsl Tiz0exTep
onepaTopiapabiH KeHicTirinaeri Xapau THNTI onepaTopaap/biH KOMIAKTBUIBIFbL. JIuHe#HbIH aHaU3 B
IeHemiMAainiri KoneunomepHom
JuckpeTHble onepatopel THna XapaW, onepatop ['winGepra. | mpocTpaHcTRe.
OrpaHH4YeHHOCTh Orpanudennocts onepatopa tuna Xapau (I'mnsbepr) B BeCOBBIX
KJIaCCHYECKUX  JMCKPETHBIX NpOCTpaHCTBaxX nocienosarenbHocTed. KomnakTHocTh oneparopos | Linear analysis in finite-
ONepaTopoB B BECOBBIX TUNa Xap/iM B BECOBBIX NMPOCTPAHCTRAX MOCIIEI0BATEILHOCTEH. dimensional space
NpOCTpaHCTBax
nocnea0BaTeIbHOCTeH Hardy type discrete operators, the Hilbert operator. The
boundedness of the Hardy (Hilbert) type operator in weighted
Boundedness of classical sequence spaces. Compactness of operators of Hardy type in
discrete operators in weighted weighted sequence spaces.
spaces of sequences
4. BIT TK benwek perti uHTErpanay byn now aymareinga  Oinim  anywsinap  Gemwek  perri | Kapanaiibim
bJ1 KB onepaTopiapbl #aHe WHTErpailaHaTblH ONEpaToOpJapiblH LWbIFY TapuxbiMeH, Oeunek | audpepeHUManabiK TeHaeyaep
BD EC oJ1ap/blH KacueTTepi PETTi  OpTYpai  KJIACCHKAJBIK OMEpaTopiapiblH  AHBIKTAMACHI,

YIUiH IIETTIK ecentep.
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Knaccuueckue oneparopsl
IpoOHOTO HHTETPUPOBAHUS H
UX CBOMCTBa

Classical fractional
integration operators and their
properties

byHKUMANapaaFel, AHAJIMTHUKANBIK  (QYHKLUMSUIADAAFbl, COHBIMEH
Katap, Jleber KeHicTikTepiHaeri opTypii KiaccHKanblK Oesex
peTTi onepaTopnapiblH KACHETTEPIMEH TaHbICA/IbI.

B pamMkax  AaHHOM  JAMCLUMILIMHBI  M3Y4YalOTCs  HCTOpHMS
BO3HMKHOBEHHMsI ~ OMEpaTopoB  ApOOHOrO0  MHTErpHPOBaHM,
nnpeje/ieH|s, TOHATHS PA3TMYHBIX KJIACCHYECKHX OMNepaTopoB
ApoOHOr0 MHTErPUPOBAHMSA, CBOKMCTBA Pa3/IMYHBIX KJIACCHYECKHMX
oneparopoB  ApoOHOr0  HMHTErpUpOBaHMA B NPOCTPAHCTBAX
HenpepbIBHBIX QyHKIWMiA, B ['enbaepeBsIX (yHKIUH, aHATUTHYECKHX
dyHKuMiA, a Takke B npocTpancTBax Jlebera.

In the framework of this discipline, we study the history of the
appearance of fractional integration operators, definitions, the
concepts of various classical fractional integration operators, the
properties of various classical fractional integration operators in
spaces of continuous functions, in Holder functions, analytic
functions, and also in Lebesgue spaces.

Kpaessie 3anauu s
OOBIKHOBEHHBIX
nuddepeHIHanbHbIX
YpPaBHEHHH.

Boundary value problems for
ordinary differential equations

5. BITK
BJI KB
BD EC

Topasl KeHICTIKTEp %oHE
0J1ap/IbIH KOJIJaHbICTaphl

CereBbie NMPOCTPaHCTBA KU HX
NPHIOKECHHA

Net spaces and their
applications

Byn noH aymarbiHaa (YHKIMOHANJBIK KEHICTIKTEP TEOPHACBIHBIH,
MHTEPIOJIALMS TEOPHACHIHBIH IEMEHTTEPI, TOPJIbl KEHICTIKTEP MEH
OHBIH KOJIJAHBICTAPbl TEOPHUSCHIHBIH annapaTapbl KapacThIpbljajibl.
OkpiTy  ypaicinae OiniM  anywsinap  TOpPJABl  KEHICTIKTEp
TECOPHUACHIHBIH, TOPJIbI KEHICTIKTEp WHTEPNOJSILMACE MEH OHBIH
KOJIJIaHBICTAPhl TEOPUSCHIHBIH 3epPTTEY dJIICTEPIH Urepei.

B pamkax  JaHHOM  JIMCUMIUIMHBI  M3y4alOoTcs  annapar
(DYHKLUMOHANBHBIX MPOCTPAHCTB, 3JEMEHTBI TEOPHH HHTEPNOJIALMH,
CeTeBBLIX MPOCTPAHCTB M MX MpUIokeHHs. B npouecce oOyueHus
o0yyalolmecs 0CBaMBalOT METO/bl UCCIIEIOBAHUA TEOPHHU CETEBBIX
NPOCTPAHCTB, MHTEPIIONISALMH  CETEBBIX TPOCTPAHCTB W MX
NPUIOKEHUS.

AKBIPJIBI  ©JIIIEM/Ii  KEHICTIKTE
CHI3BIKTBI TasI1ay.

JluHelinblil aHATK3 B
KoneuHomepHoM
NPOCTPAHCTBE.

Linear analysis in finite-
dimensional space
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Within the framework of this discipline, the apparatus of functional
spaces, the theory of interpolation, network spaces and their
applications are studied. In the process of learning, students master
the methods of studying the theory of network spaces, interpolation
of network spaces and their applications.

Interpolation of functional
spaces

(GYHKIMOHANABIK KEHICTIKTeperi MHTepPrOSsLUS TEOPHICHIHBIH
Kasipri 3aMaHFbl 3epTTey 911iCTEPiH MEHIepe/Ii.

Hucumniuvba — npeacrapiser  co0OH  TEOPUM  HHTEPNOJSILIWAM
(YHKLMOHANBHBIX NPOCTPAHCTB, B KOTOPOM H3Y4alOTCs METO/IbI
TeopuH MHTepnonsuuu, K-meroxa, J-merton, ceoiictBa K-mertona,

cBOHCTBA  J-mMeTOoma,  3KBMBAJIEHTHOCTH  JIBYX  METO/OB,
MHTEPIOJIALMOHHas Teopema Pucca-Topuna, MapuuHkeeBuua,
TEOpeMa O pEHMTEpalMH,  WUHTEPIHOJSALUMOHHBIE  TEOPEMBI

(YHKUMOHANBHBIX ~ MpOCTPaHCTB. B mpouecce  obyueHus
o0y4aroluecss OCBAMBAIOT COBPEMEHHBIE METO/bl HCCIIEJ0BaAHHs
TEOPHH MHTEPNOIALMH PYHKIIMOHANBHBIX MTPOCTPAHCTB.

Discipline is the theory of interpolation of functional spaces in
which the methods of the theory of interpolation are studied, the K-
method, the J-method, the properties of the K-method, the properties
of the J-method, the equivalence of two methods, the interpolation
theorem of Riesz-Torin, Martsinkevich, the reiteration theorem,
interpolation theorems of function spaces. In the process of learning,
students master the modern methods of studying the theory of

6. BIT TK DYHKUHOHAIBIK [Ton QyHKUMOHANABIK KEHICTIKTEPAIH MHTEpPMONSALMA TEOPHACHIH | AKBIPIIBI OJIUEM/i KEHICTIKTe
bJ1 KB KEHICTIKTepiH KapacTelpajbl. byn nonai oKy OapbichiHaa  MHTEPIOJSILMSA | CHI3BIKTBI Tajlay.
BD EC MHTEPIOJIALHUACH TEOPHACBIHBIH aaicTepi, K-auici, J-anici, K-anicinin kacuerrepi, J-
9iCiHIH KacHeTTepi, eKi anicTin sxkBuBaneHTriniri, Pucc-TopunHin, | JIuHeiinelii ananuz B
Hurepnonsums MapuuHKEBHYTIH MHTEPNONALMAIBIK Teopemanapel, peutepauus | KoHeyHOMepHOM
byHKIMOHANTBHBIX Teopemachl, (QYHKUMOHANABIK KEHICTIKTEpAeri MHTeprnosUMsIBbIK | POCTPAHCTBE.
NPOCTPAHCTB Teopemanap 3eprrenedi. OkpiTy ypaiciHae ©OiniM  amymbiiap

Linear analysis in finite-
dimensional space
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interpolation of functional spaces.

7. BI1 TK
BJI KB
BD EC

@DyHKUMSA  KJAacTapbl  JKOHE
Dypbe ko3 duLHEHTTEPI

Knaccel byHKLMHA "
k03¢ duments Pypoe

Classes of functions and
Fourier coefficients

[ToH rapMOHMKaNBIK aHaNM3JiH jKalracklH KaMTHiabl. [ToH Oinim
anywsuiapael yHkuMsaapasiH Pypbe KatapnapbiHa JKIKTenyl MeH
@ypbe HHTErpajibl TYPIHJAE KOPCETINYiHIH KOMEriMeH opTypi
GbyHKLUMsAIApABIH KJ1acTapbIHbIH 3epTTey aaicTepimMeH
TaHbICThIpaabl. OKBITYABIH HoTHXKeciHae Oinim anyuwsinap @ypee
koo duumentrepi MmeH Dypbe TYpleHIpyJiepiHiH KacHeTTepiHiH
KoeMeriMeH (QYHKLUHOHANIBIK KEHICTIKTepAl 3epTTey TEOPHSACHIH
meHrepeai. binim anyweinap @ypbe ko3 puLMeHTTEPI TepMHHIHAE
byHKUMOHANABIK KIacTap/abl CUNATTAY AAFblIapblH UIEepe/i.

JlucumnnuHa npeacTaBiseT cob0i NPOJOIKEHHE rapMOHMYECKOro
aHanuza. JlucuuniavHa  3HaKOMMT  OOyyalolMXcs  METOmaMH
MCCTIEIOBAHHMS  Pa3IMYHBIX  KJIACCOB  (PYHKLUMHM € TMOMOLIBIO
paznoxeHus GyHKUMI B paabl Pypbe M NpeCcTaBIeHUs HHTErpaioM
®ypoe. B pesynbrare 00yueHus obyuarlolmecs OCBaHBAKT TEOPHIO
uceneoBaHus  QYHKUMOHANIBHBIX  TPOCTPAHCTB  MOCPEICTBOM
cBoicTe  koadpduuuentoB Dyppe U npeobpazosanus Dypebe.
Obyuatomuecs NoJay4aror HaBbIKH XapaKTepHu3aluu
(YHKLMOHAIBHBIX KJIACCOB B TEPMHHAX KO dHLHeHTOR Pyphe.

The discipline is a continuation of harmonic analysis. The discipline
introduces students research methods of various classes of functions
with the help of the expansion of functions in Fourier series and
Fourier integral representation. As a result of training, students
master the theory of the study of functional spaces through the
properties of the Fourier coefficients and the Fourier transform.
Students learn how to characterize functional classes in terms of
Fourier coefficients.

AKBIpIIBl  ©JIIIEM/II  KEHICTiKTE
CBI3BIKTHI Tajaay.

JluHeHHbIH aHau3 B
KoneunomepHoM
NPOCTPAHCTBE.

Linear analysis in finite-
dimensional space

8. | BIITK
BJ1 KB
BD EC

Jleber
MHTErpasbl

eJIemMi ¥aHe

byn non aymareiHaa OiniM  anymblnap OKWMbIHAAp JKyHeciMeH,
JKMbIHAAp anreOpachIMEH, CBIPTKbI ©JIILIEM, CBIPTKbl  ©JleM
OoibiHa enmemai Kypy, JleGertin knaccukansik enmemi, Jleber

AKBIpJIbl  ©JILIEM/l  KEeHICTiKTe
CHI3BIKTHI Tauay.
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Mepa u unrerpan Jlebera

The measure and Lebesgue
integral

HHTErpaJbl, JleGer-Ctunteec MHTErpaJibiIMEH TaHbICaAbl.

B pamkax naHHO# AMCUMIUIMHBI HM3Y4YalOTCs CHCTEMBI MHOMKECTB,
anreOpa MHOXECTB, BHEILIHAS Mepa, NOCTPOEHHE Mephbl M0 BHEILHEH
mepe, Kiaccuueckas Mepa Jlebera, unrerpan JlebGera, uHTerpan
JleGera —Ctunreeca.

Within the framework of this discipline, systems of sets, algebra of
sets, external measure, construction of measures with respect to an
external measure, classical Lebesgue measure, Lebesgue integral,
Lebesgue — Stieltjes integral are studied.

JIuHelHbIi aHaNK3 B
KoneyHomepHom
MPOCTPaHCTBE.

Linear analysis in finite-
dimensional space

9. BITTK
bJ1 KB
BD EC

KommyTtaTusTi eMec
cakuMHanap

HexkoMmyTaTUBHbBIE KOJBLIA

Noncommutative rings

[ToH KOMMYTaTHBRTI eMec caKkMHanap TEOPUACHIH KapacThipansl. byn
roH O1NiM anybLIapAbl MOAYJIbAEP, CAKUHAHBIH PaJMKaibl, APTHH
CaKMHanapbl, JapTeulail ai ApPTHH CakWHaNapbl, THIFBI3ABIK
TeopeMachl, apTeinaid jxail cakuHanap, Bumnepban Teopemach
KOHE OHBIH KOJJAHbUIYbl TEOPMSCBIHBIH 3€pTTey 9AiCTepiH
MeHrepei.

JucumniunbHa npejcrapiser cobOM  TEOPUHM HEKOMMYTATHBHbIX
Koneu. JlMcuMniMHa — 3HakKOMMT — Oo0y4alolMXCs  METOAaMH
MCCNEJOBaHUA MOJYJM, pajuKala KoJbl@d, apTHHOBBIX KOJeEL,
NONYNPOCTHIX  APTHHOBBIX

KOJeL, TEOPEMBI

NoJIyNpocThIX Konel, Teopembl Beanepbana u ee npumMeHeHus.

MJIOTHOCTH,

Discipline is the theory of non-commutative rings. Discipline
acquaints students with research methods with modules, radical
rings, artinian rings, semisimple artinian rings, density theorems,
semisimple rings, Wedderban theorems and its applications.

AKBIpJIBL  OJIlIeM/II  KEHICTIKTe
CBI3BIKTHI Tajiay.

JIMHeHBIM aHau3 B
KoneuHomepHoM
NPOCTPAHCTBE.

Linear analysis in finite-
dimensional space
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Tannay GoiibIHIIA 3JIeKTHBTI KOMNOHEHTTEp / DJIeKTHBHbIE KOMIOHEHTHI 110 BLIGOPY

10.

BIT TK
bJI KB
BD EC

XKuexrik ecenrepai wemyain
(bYHKUMOHANBIK dicTepi

DyHKLUHMOHAILHBIE METO/1bI
peleHHs KpaeBbIX 3a/ay

Functional methods of solving
boundary value problems

5

[lon maTemaTHMKaHBIH YII YJIKeH OarbITTapelH OGaiilaHBICTBIPAbI:
byHkuMoHanAbIK aHanu3, AuddepeHuManabiK TEHACYIep KoHe
ecenTtey mMareMaTHkachl. Onjna GyHKUHOHANIBIK KeHiCTIKTep jKoHe
onepaTopjiap TEOPUACBIHBIH AepOec TYBIHAbLLIBI TEHJAEYJIEp MEH
OJlap[blH  LIEWIMIAEPiHIH KYBIKTaylapaarsl Ka3ipri 3aMaHrbl
KOJII@HBIC dflicTepi Ma3MyHaanaapl. biniM anyweiiap wenenmeren
alHbIMaNbUIbl - Kod(uLMeHTTi  AuddepeHUHanabIK  TeHAEYIepIiH
WemiMAePiHiH  WewiMAiniri,  KanFbI3ABIFEl  MEH  canasbl
KYbIKTAYBIHBIH, J12/1€/11€yIEPIHIH d/licTepiH MEHrepeii.

JlucuMniauHa coeiMHAET TPU KPYNHBIX HArNpaBleHHH MaTeMaTHKH:
GyHKunoHanbHBIH  aHanu3, audepeHuHaNbHbIE  ypaBHEHHS W
BLIYMCIMTEIbHAS MaTeMaTHKa. B Hel W3maraloTcs COBpeMEHHbe
METOABl TPUMEHEHHUS JOCTHIKEHHWH Teopuil (yHKUMOHAIBHBIX
MPOCTPAHCTB M ONEPATOPOB B YPABHEHHAX B YACTHBIX MPOHU3BOAHBIX
M NpuOIMKEHUH MX peleHuit. O0yyalolnecs: 0CBanBalOT METO/1bI
JI0Ka3aTe/IbCTBA  Pa3speliMMOCTH, €IMHCTBEHHOCTH M  KavecTea
npubaMKEHHUs  pelleHus  AWddepeHUHanbHBIX  ypaBHEHHI ¢
HEOTrpaHHYEHHBIMM NEPEeMEHHBIMH Koa(PULIMEeHTaMH.

Discipline connects three major areas of mathematics: functional
analysis, differential equations and computational mathematics. It
presents modern methods for applying the achievements of theories
of functional spaces and operators in partial differential equations
and approximations of their solutions. Students learn methods to
prove the solvability, uniqueness and quality of approximation of
the solution of differential equations with unbounded variable
coefficients.

Kapanaiibim
auddepeHumaniblk TeHaeyep
YLIiH LIEKTIK ecentep.

Kpaesrie 3anaum ans
OOBIKHOBEHHBIX
nuddepeHIMaNBHBIX
YpaBHEHHIA.

Boundary value problems for
ordinary differential equations.

11.

BIT TK
bJ1 KB
BD EC

KBaHTTBIK ecenreyaeri
OenekpeTTi WHTErpas MeH
TYBIH[IBl  JKOHE  OJIap/iblH

byn non aymareiina Oinim anyweinap Puman-Jlnyeune Geniek
TYBIH/BICBIHBIH (-aHajoreiMeH, Caputo Gesek q-TYbIHABIChI KIHE
Weyl Gemiiek q-TyblHABIapBI CHSAKTH OOIILIEK ¢-MHTErpasaap MeH

AKBIpJIbl  ©NIIEM/II KEeHicTiKTe
CBI3BIKTHI Tajnjay.
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KOJIAAHBIChI

JlpoOHble  MHTErpansl M
NPOM3BOJHBIE B KBAHTOBOM
UCUYHUCIIEHUHM, a TakKe MX
NpUMEHEHHe

Fractional integrals,
derivatives  in  quantum
calculus and their applications

q-TybIHABIIAp  yFeIMbIMeH, ['pynBanba-JlerHukoB -  Gesex
TYbIH/IbIFA YaJIIblIaybIMEH TaHbICAbl.

B pamkax naHHOH JMCLMIIHHB M3y4aroTcsi ApoOHLIA g-aHanor
ApoOHBIX Npou3BoAHbIX Pumana — JluyBuins, noustHe Q-
MHTErpajioB U -MPOMU3BOAHBIX M0 APOOHBIM MOpsAKAM, TAKMX Kak
npobHas q-npousBoaHas Kanyto u apobHas npoussoanas q-Beiins.
bonee Toro, 06obmenne Ha q-1pobHyI0 npoussoaHyo | proHBanba
— JleTHuKoOBa.

In the framework of this discipline, the fractional g-analog of
fractional Riemann - Liouville derivatives, the concept of g-integrals
and g-derivatives with respect to fractional orders, such as the
fractional g-derivative Caputo and the fractional q-Weil derivative,
are studied. Moreover, a generalization to the g-fractional derivative
of Grunwald - Letnikov.

JluHelublit ananus B
KoneyHomepHoM
MPOCTPAHCTRE.

Linear analysis in finite-
dimensional space

12.| BIITK CanmMakTbl (QyHKLMOHA-/BIK byn non aymarbinpa OiniM anmywsulap canMakTel MHTerpanael | Kapanaiibim
b1 KB KeHiCTIKTepiHae ChI3bIKTHI TEHCI3AiKTepMEH, canmakThl JleGer KeHicTikTepinae ChI3BIKTHI XkaHe | AuddepeHumranablk Tenaeynep
BD EC KOHe KBa3MCBI3bIKTbI KBA3MCBI3bIKThl MHTETPajbl ONEpaTopiapiblH LUEHEIreHIK KIHe

MHTErpanbiK orneparop-
NapAblH LIEHeTIMILTITI

OrpaHHyYeHHOCTb  JIMHEHHBIX
U KBa3WJIMHEHHBIX  MHTE-
rpajlbHBIX  ONEpaTropoB B
BECOBBIX  (DYHKLHOHAJIb-HBIX
NpPOCTPaHCTBAX

Boundedness of linear and
quasilinear integral operators
in weighted function spaces

KOMIMAKTBUIBIK KaCHETTEpIMEH, MHTEerpajjbl onepatopiapabiH Oip
KJIACBIHBIH  LUEHEINeHAIK OHE KOMIMAKTBUIBIK KpUTEepHiiMeH
TaHbICA/1bI.

B pamkax naHHOH JMCLMIUIMHBI M3Y4alOTCSl BECOBBIE HHTErPAJIbHbIE
HEPABEHCTBA, CBOWCTBA OrPAHWYEHHOCTH M KOMMNAKTHOCTH
JIMHEHHBIX W KBa3WJIMHEHHBIX HWHTErpajibHBIX ONEpaTopoB B
BECOBBIX TpocTpaHcTBax Jlebera, KpuTepHii OrpaHMYEHHOCTH M
KOMMaKTHOCTH OJJHOTO KJIacCa MHTETPajibHbIX ONEpPaToOpOB.

In the framework of this discipline, weight integral inequalities, the
properties of boundedness and compactness of linear and quasilinear
integral operators in weighted Lebesgue spaces, the criterion of

YLIiH WEeTTIK ecentep.

KpaeBbie 3anaum as
0OBIKHOBEHHBIX
auddepeHManbHBIX
YpaBHEHHUM.

Boundary value problems for
ordinary differential equations
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boundedness and compactness of one class of integral operators are
studied.

13/  BIITK
b1 KB
BD EC

Moppu  KeHicTikTepi KoHe
ONap/IbiH  UHTEePIOJISLMSIIBIK
KacHueTTepi

[TpoctpanctBa Moppu u ux
HHTEPINOJISALIMOHHBIE CBOHCTBA

Morrey spaces and their
interpolation properties

ATanfaH 1MOH aymarblHaa Moppu  KeHIiCTIKTepi TeOpHACHIHBIH
3epTTey ouicTepi KapacThipbinagel. OKbITy ypaicinge  6inim
anymeiap  QyHKUMSIapAbIH  KOCHIHABUIAHY —KeHicTirin, Moppu
TUNTI KeHICTIKTepi, Moppu TUNTI KEHICTIKTepaiH
MHTEPIOJISLUANBIK TEOPEMAJIapbIH UIrepe/i.

B pamkax n1aHHOH JMCUMIUTMHBI H3Y4YalOTCS METO/bl HCCIIEAOBAHMS
Teopuu npoctpavcTB Moppu. B npouecce o0yuenus obyuarommuecs
OCBaWBalOT MPOCTPAHCTBA CYMMHPYEMBIX (PYHKIMIH W MX CBOWCTBA,
MpOCTpaHCTBA THNA MOpPpPH, WHTEPNONALMOHHBIE TEOPEMBI i
npocTpaHcTBa THNa MoppH.

In the framework of this discipline, methods for studying the theory
of Morrey spaces are studied. In the learning process, PhD students
research the spaces of summable functions and their properties,
Morrey-type spaces, interpolation theorems for a Morrey-type space.

AKBIPJIBl  ©JIIEMI  KEHiCTiKTe
ChI3BIKTHI TAI/IAY.

JIvHeiinblii aHanus B
KoneynomepHom
MPOCTPaHCTBE.

Linear analysis in finite-
dimensional space

14|  BIITK
bJ1 KB
BD EC

Dypbe  KaTapnapbl  JKoHe
Dypee TypreHaipyiepi
Panbi Dypre H

npeobpasoBanus Oypue

Fourier series and Fourier
transforms

AtanraH noH aymarbiiaa  @Dypbe Katapiapel koHe Dypbe
TypJenaipynepi, ®ypbe MHTErpaibl, KaCHETTEpi, KMHAKTHUILIKTbIH
KETKINIKTI Oenrinepi xoHe 0nap/AblH KOAAaHBICTAPH 3epTTEeI].

B pamkax jaHHOH QUCLMIUIMHBI H3y4arOTC METO/BI MCCIIeL0BaHHS
Teopuu psnoB Oypwe u npeobpasoranus Pypee, uurerpana Oypee,
CBOMCTBA, I0CTATOYHBIE NMPH3HAKH CXOAUMOCTH W HX NIPHIIOKEHHS.

In the framework of this discipline, methods for studying the theory
of Fourier series and Fourier transforms are studied. In the learning
process, PhD students research Fourier series and Fourier
transforms, Fourier integral, properties, sufficient criteria for
convergence and their applications.

AKBIp/IBI ©NIeMII KEHICTiKTe
ChI3BIKTbI TAAAY.

Jluuelinbiii ananus B
KoneunomepHom
NPOCTPAHCTBE.

Linear analysis in finite-
dimensional space
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15. BIT TK ®ou Heiiman anrebpacs/ Byn kypcra saponbik oneparopnapibl KaMTHTBIH (oH Heiiman | AKbIpnbI enmeMIi KeHicTikTe
bJ1 KB Anrebpet gon Heiimana anreOpacel, OMepaTopnblK — anreGpanapiblH  JOKajibbl  OHBIC | CHI3BIKTHI TAJAY.
BD EC Von Neumann algebras TOTUIOTHACH, Bopenbiin GyHKIMOHANBIK ecenreyi,
6ukommyTanTTap Typanel ¢on Heliman Tteopemackl, THIFBI3ABYY | JIMHEHHDIN aHANH3 B
Typanel  Kannauckuii  Teopemachl,  HOpManabl  ChI3bIKTHI | KoHeuHOMEpHOM
¢yHxumronan, HopManabl roMoMOpdH3M XkoHe T.0. TEOPHUANAPBLIHBIH | MPOCTPAHCTBE.
HeTi3/epi JKy#eni Typ/e TajKblIaHaIbl.
Linear analysis in finite-
B s1omM Kypce cucrematuyecku obcyiialoTes ocHOBbI TeopuH | dimensional space
anrebp ¢on Helimana, oxBaTbIBalOlIME AJCPHBIE OIEPATOPSI,
NOKaJlbHO  BBINYKJIas  TOMOJOTHA  ONEpaTOpHBIX  anredp,
bynkumonansHoe ucuucnenue Bopens, teopema don Heiimana o
OukomMMmyTaHTax M Teopema KammaHckoro 0 MIIOTHOCTH,
HOPMAaJIbHBIA JIMHEHHBIH (yHKUMOHAN, HOPMabHBIH roMOMOpPhH3M
M T. 1.
This course systematically discuss the basic theory of von Neumann
algebras, covering nuclear Operators, locally convex topology of
operator algebras, Borel functional calculus, von Neumann’s
bicommutant theorem and Kaplansky’s density theorem, normal
linear functional and normal homomorphism etc.
16./ BIITK Komnsrorepnik  (ecenreyiiu) Kennenen eH KyblKTay (annpoKCHMaumsiay) TEOPHACBHIHBIH 9P | AKBIPJIBI OJIUEMII KeHicTiKTe
bJ1 KB JIHAMETP TYPJli OHTAMIAHABIPY ecenTepcenTepiHii KOHbLIBIMBL peTiHae. [N | CHI3LIKTHI Tanjay.
BD EC MojiMer  GoibiHiia  Komnbtorepnik  (ecenteyim) — auamerp.
KoMnetoTepHblii Komnetorepnik ~ (ecenreyin) — auameTp  aHeIKTamachiHaarbl | JIMHEHHBIN aHanu3 B
(BBIYMCIIUTENLHBI) orneparopsiap MeH  (YHKUMOHANJap MaHbI3Abl  Mbicanaapbl. | KoneuHoMepHoM
MONepeyHUK ChI3bIKTBIK QYHKLMOHAIIAP JKAHE CHI3bIKTHIK aJIFOPUTM/EP apKbiIbl | MPOCTPAHCTEE.
KYPacThIpbUIFaH ecentey arperarrapbl. Komnbtotepiik (ecenteyi)
Computer  (Computational) anametp (2on manimer OGolibiHwa) GoifblHia wunocTpaumsibik | Linear  analysis  in  finite-

Diameter

Hotixkenep. Komnbrorepnik (ecenteyim) amamerp GoilbiHiua
WTIOCTPALMANIBIK  HOTHKENEp - 191 eMec MasiMeTTepOoiibiHIna
THIMI KajnbiHa KeNTipyAiH LIEKTIK KaTeikrepi. MaceseepiHin

dimensional space
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KoHTekcinaeri «KomneloTepnik (ecenTeyiin) AuaMeTp» TakblpbiObl
OoiiblHIIA CAHIBIK AHAJM3AIH JKaJMbl MIceeNepi MOHMATIHIHAE
ecenrep.

[TonepeyHUKH Kak (OPMYJIHMPOBKH pPa3HbIX ONTHMH3ALMOHHBIX
3a1a4  TeopuM npubnwkeHui (annpokcumaumii). Onpeaenenue
KoMnblOTEPHOTO  (BBIYMCIHMTENBHOIO) MONEPEYHUKa MO TOYHOM
unpopmaumu. Baxuelimye npumepbl GYHKIMOHATIOB U ONIEPATOPOB
B onpeaeneHuu KomneiotepHoro (BBIYMCIUTENIBHOIO)
nonepeyHuka. BbluMCIUTENBHBIE arperathl, MOCTPOEHHBIE 10
JMHEHHBIM  (QYHKUMOHANaM M JIMHEHHBIM  aJrOpHTMaM.
HnmoctpatuBHble  pe3yabTaTtel 1o Teme  KommeroTepHoro
(BBIYMCIMTENBHOIO) MonepeyHuka (1o TouyHoW WHOpMaLuH).
WUnmoctparuBHble  pesynpTaThl 1Mo Teme  KoMIBIOTEpHOro
(BBIYMCITMTEIBHOTO) TMOMEPEYHHKa - TpejeibHas MOrpeLHOCTD
HEeTOYHOM HHpOPMALMK TNPH  ONTHMAJILHOM  BOCCTAHOBJIEHWH.
3agaud  Ha  Temy  «BbluucauTesnbHOro - (KOMIBIOTEPHOIO)
NoTnepeYHHKa» B KOHTEKCTE OOLIMX NMpoOieM YHCIEHHOrO aHaIu3a.

Widths as formulations of various optimization problems of
approximation theory. Definition of the Computer (numerical)
diameter by exact information. The most important examples of
functionals and operators in the definition of the Computer
(numerical) diameter. Computational aggregatesconstructed by
linear functionals and linear algorithms. Exemplary results on the
topic of Computer (numerical) diameter (by exact information).
Exemplary results on the subject of the computer (computing)
diameter - the limiting error of inexact information in optimal
recovery problem. Problems on the topic of "Computational
(computer) diameter" in the context of general problems of
numerical analysis.
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17] BIITK
BJ1 KB
BD EC

JIu anreGpacsl
Anrebpa JIu

Lie algebra

AtanraH noH aymarbiHza Jln anreOpachl TEOPHACBIHBIH Herisri
aHBIKTAManaphbl, Waeauaap MeH romMoMmopdusmzep, Kiuni enmemii
JIu anrebpacwi, wewinerin Jlu anrebpacel, Jlu anreGpackiHbIH
knaccuukaumsicol, gl (V) anreGpaceiHblH  iWKi  anreOpanapsl,
Ourenb Tepemacsl, JIu Teopemacsl, JIu anrebpachiHbIH KepceTinimi
TEOPHUACBHIHBIH 3JieMeHTTepi, Kapran kputepuidi, TyOip xylenepin
3epTTey KapacThbipblUIabl.

B pamkax pgaHHOM  aucLMNAMHBL  M3ywalorcs:  OcCHOBHbIE
onpeaeneHus teopun anrebpol JIu. Upeanst u romomopdusmsl.
Anrebpel Jlu maneix pasmepHocTei. Paspemmmeie anredpor Jln.
Knaccudukaums anrebp Jlu. TlomanrebGper  anrebper gl (V).
Teopema Owurens. Teopema JIu. DseMeHTbl M3 TEOpUM
npeactaBnenuid anrebp Jlu. Kpurepuit Kaprana. Kophesbie
CHCTEMBI.

In the framework of this discipline, research: Basic definitions of the
theory of Lie algebra. Ideals and homomorphisms. Lie algebras of
small dimensions. Solvable Lie algebras. Classification of Lie
algebras. Subalgebras of the algebra gl (V). Engel's theorem. Lee's
theorem. Elements from the theory of representations of Lie
algebras. Cartan's criterion. root systems.

AKBIpJIBI  ©JIIIEMI KEHICTIKTe
CHI3BIKTHI TaJ1ay.

JInHeHHBIH aHanu3 B
KoneyHomepHom
MPOCTPaHCTBE.

Linear analysis in finite-
dimensional space

& EHY 708-01-21 Karanor aucuuniut rno obpaszoearensHoii nporpamme. M3nanue Bropoe




2 cemecTp /2 cemecTp / Semester 2

KOO komnounenti / BY3oBckuii komnonent / University component

18.] BIT )KOOK
BJ] BK
BD UC

Frineimu 3eprey aaicrepi
MeTo1b1 Hay4YHBIX
Hcce10BaHuH

Science research methods

5

FouibiMu 3eprrey omicTepi HeridiHiae KiacCHKaiblK anreOpanap
TEOPHACHl QMICTEPIH MEHrepy JKOHE OJlap/ibl FBUIBIMU-3EPTTEY
JKyMbICbIHA KoaaaHy. Anrebpa — kanpai jga Gip amangap yieci
aHBIKTANFaH JKMBIHAAPABIH KacHETTepi JKaiabl FhUIbIM. MyHza
FBUIBIMH 3€pTTEY 3iCTepi Heri3inje KilaccuKanblK anredpanapabiH,
rpynMnoMaTap, cakWHajap JKoHe JeHenep, COHBIMEH KaTap Topiaap
CeKiNl  KilaccukanblK  ajareOpanapablH  ipreai  Macenenepi
KapacThipbiNajbl.

Bnaserh MeTozamM Knaccuueckoi anreOpbl Ha NpMMepe METO0B
Hay4yHBIX  MCCIEJOBaHMI M  NpPUMEHEHMs WX B  Hay4yHO-
vccnenopatenbckoi pabore. Anrebpa — 3TO Hayka O CBOHCTBax
MHOJKECTB HAa KOTOpBIX OMNpeJeieHa Ta MJIM HHasg CHCTeMa
onepauMii. 3aeck paccMaTpHBaloTcs (pyHAaMEHTajlbHbIE BOMPOCHI
KJIacCHYeCcKHX anrebp, Takue Kak rpynnoMibl, KoJiblla U Teja, a Tak
e PeLIeTOK Ha IPUMepe METOI0B HAYUHBIX UCCIIEI0BAHHIA.

Own the methods of classical algebra on the example of scientific
research methods and their application in research work. Algebra is
a science about the properties of sets on which one or another
system of operations is defined. Here we consider the fundamental
questions of classical algebras, such as groupoids, rings and bodies,
as well as lattices using the example of scientific research methods.

AKBIpJbl ©JIILEM/II KEHICTIKTE
CBI3BIKTHI Tajnaay.

JluHeHbIH aHanu3 B
KoneyHomepHOM
MPOCTPAHCTBE.
Linear analysis in finite-
dimensional space

19.] KITXOOK
M1 BK
PD UC

OyYHKUMOHANABIK KEHICTIKTEp
TEOPHUACEHI

Teopus  QyHKUHOHANBLHBIX
MPOCTPAHCTB

Byn noH (QyHKUHOHANBIK KEHICTIKTEp TEOPHSCHIHBIH JKAJIFAChl
Goabin TabbiNaael. bys noH aymarbiHa (YHKUIHOHAMABIK aHAIH3IIH
(dyHnameHTanapIK  anmaparel, KoJjlaHOanabl  ecenTepiai  Liemy
amicrepi KapacTelpbiianbl. OKbITY ypaicinae OiniM  anyusiiap
(GYHKUMOHANABIK KEHICTIKTED TEOPMSICBIHBIH 3€pTTey 9AICTEpiH

AKBIpJIbl ©JILIEM/1I  KEHICTIKTE
CBI3BIKTBI TaJIQy.

JluHelHbIi aHalu3 B
KOHEYHOMEPHOM
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Theory of functional spaces

MEHTepe/li KoHe OJiapibl FBUIBIMH-3E€PTTEYIIIIK JKYMbICTApbIH/A
KOJIJIaHy/1blH JAFAbIIapbIH UTepe/i.

JlaHHas JMCIMILUIMHA NpPEACTaBIsSeT COOOH MPOJOIKEHHE TEOPHH
(GyHKUMOHANLHBIX ~ TIPOCTPAHCTB, B KOTOPOM  HM3y4aloTcs
dyHaameHTalbHBIH anmapaT (GyHKUMOHATBHOTO aHalu3a, METO/bI
peleHns NPUKIaAHbIX 3a1a4. B npouecce obyuenns obyuaioimecs
OCBAMBAIOT METOIbl HMCCJEI0BAaHUS TEOPUM  (QYHKIMOHAIbHBIX
NPOCTPAHCTB, TOJYYalOT HABBIKM TNPUMEHEHHs HMX B Hay4HO-
MccieloBaTe Kol pabore.

This discipline is a continuation of the theory of functional spaces in
which the fundamental apparatus of functional analysis, methods of
solving applied problems are studied. In the process of learning,
students master the methods of studying the theory of functional
spaces, and acquire the skills to apply them in research work.

NPOCTPAHCTRBE.

Linear analysis in finite-

dimensional space

Tanaay GoifbIHINA Y1eKTHBTI KOMIIOHEHTTep / D/IEKTHBHbIE KOMIIOHEHTRI 110 BbIOOPY
20.| KIITK Koadduuuenrrepi 5 [Monai oky OGapeichinma 6inim anywsitap Gip-Gipine Toyencis | Kapanaibim
I KB LIeHEeIMEreH e3repeTiH KO3 PULHMEHTTI CHHTYJISPJIbI aMnTukansik | anddepenupanabiK TeHICYAEp
PD EC anbdepeHLHanibK TeHaeynepii OKYIbIH odaicTepiMeH TaHbicaabl. COHbIMEH Katap,

TeHJeYJIep

HuddepenumanbHeie
ypaBHEHMUs! c
HEeOrpaHUYEHHBIMH

ko3 puumeHTaMu

Differential Equations with
Unbounded Coefficients

Xapau-®puapuxc  tunTi  TeHcisaikrepid,  Jlakc-Muibrpam
TeopeManapbliH KOJaHy/blH AaFbiapsiH MeHrepeni. Ilonai oky
CTOXACTHKANBIK AaHaJW3/le, KAPKBUIBIK MaTemMaTHKaja JKoHe
GuoslorMsaaa KosaaHelic TabaThlH KblDKbIMaIbl AuddepeHanibiK
TeHaeyNep/i 3epTreyre MyMKiHaik Oepeni.

B pamkax JQMCUMIUIMHBI OOY4alOLIMECs 3HAKOMSTCS METOJaMH
M3y4EHUsl CUHTYJSIPHBIX DJUIMITHYECKUX YPABHEHHH C HE3aBHUCHMO
Apyr oT apyra mensiommMmucs koddduumentamu. Kpome storo,
MONY4YalOT HaBbIKM [NPUMEHEHHA HepaBeHCTB Tvna Xapjiu-
dpunpuxca, Teopembl Jlakca-Munbrpama. Msyuenue QHCUMNIMHBI

[03BOJISET TMPMCTYNUTh K WCCNIENOBaHUAM avbdepeHuHatbHbIX

YLUiH LUEKTIK ecenTep.

Kpaepsbie 3anaum ais
0OBIKHOBEHHBIX
nrdbepeHUHaNbHBIX
ypaBHEHHH.

Boundary value problems for
ordinary differential equations.
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ypaBHEHMii €O  CMEIIEHMEM,  KOTOpbie  NPUMEHAIOTCH B
CTOXACTHYECKOM aHanu3e, GUHAHCOBOH MAaTEMaTHKE U OHOJIOTHH.

As part of the discipline students learn methods of studying singular
elliptic equations with independently varying coefficients. In
addition, they gain skills in applying inequalities such as Hardy-
Friedrichs, Lax-Milgram theorems. The study of discipline allows to
start the study of differential offset equations which are used in
stochastic analysis, financial mathematics and biology.

21| KIITK MaTpHuanbK Byn non 6imiM anywbiiapabl  MaTpULATBIK - ONEpaTOpiapiabiH AKBIpJIBI ©JIieMli  KEHICTiKTe
]I KB onepaTopiapAbH KacHeTTepi casMaKThl OaranaynapbIMEH, MaTPHLIAJIBIK ONepaTopap/iblH Ke#Oip | CHI3BIKTHI TAsAay.
PD EC HIHE onapabIH KNACCTApbIHBIH  LIEHENTEH/iN, ~ KOMMNAKTBUIBIFBL,  KOChIHAbLIAY
KOJIIaHBICTaphl onepaTopbl, XapIu ONepaTOpbIHBIH HTEPalMACHl KoHe onapibiH | JInnekHbiit ananus B
HOpMAaChIHBIH OaranayiapbiMEH TaHbICThIPaIbI. KoneunomepHoM
CeoiicTBa MaTpPHUYHBIX [POCTPAHCTBE.
OnepaTopoB u MX JIMCLMIIIMHA 3HAKOMUT OOYYarolMXCsi ¢ BECOBBIMH  OLIEHKaMH
NpUIIOKEHHE MATpPHYHBIX ~ OMEPATOPOB, OrPaHHYEHHOCTBIO  KOMITAKTHOCTBIO Linear analysis in finite-
HEKOTOPBIX KJIAacCOB MAaTPHYHBIX OMNEpaTtopoB, ¢ OnepaTopamu dimensional space
Properties of the matrix CYMMHpOBaHHs, HTEPALIUK ONepaTopoB Xap/i 1 OLEHKA X HOPM.
operators and its applications
The discipline introduces students to weighted estimates of matrix
operators, the limited compactness of some classes of matrix
operators, summation operators, iteration of Hardy operators, and an
estimate of their norms.
22| KIITK DyHKIMOHANABIK Bys1 noH GiniM anyubinapabl KeHICTIKTiH napaMeTpaepitin aprypii | Kapanaiibim
1171 KB KeHicTikTepae Oeunek peTTi MOHIEpi koHe WHTerpanaay peri ywin JleGer keHicTikrepinaeri | aubdepeHumanibik TEHICYIEP
PD EC MHTErpajay Topizaec Genmek peTTi WHTerpanjay Topi3jec Oonepatopiap/blH CajiMaKTbl YUIiH LETTIK ecenTep.
oneparopyiapipl  CaJMaKThl Garanaynapsl, canmaktel JleGer  kenictikrepinmeri  PumaH-
Oaranaynapsl Jlvysunns, Beitn, Dpneit-Kobep onepatopiapbiHbiH wenenrenairi | Kpaeprie 3anauu s

BecoBble OLEHKM Ofneparopa
THIA ApobHOro

MeH KOMNAKTHUIBIFBL. KapacTbiphinaThiH  WHTEPBAAbIH  LUIETK
HYKTeNepinaeri LeKTepiiH e3repicTepiHeH Tayesal aHHbIMab]
wekTepi 6ap GoIIeK peTTi HHTerpaaay TIpi3Aec onepaTopiapabit

0OBLIKHOBEHHBIX
nuddepeHIMaTbHBIX
ypaBHEHHH.
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MHTErpUpOBaHHs B
(yHKLMOHATBHBIX
MpOCTPaHCTBAX

Weighted estimates of
fractional integral  type
operators in functional spaces

D yHKLMOHATBIK
KkenicTikTepaeri yHipTKi
onepaTopel

Oneparop CBEpPTKH B
(GyHKUMOHATBHBIX
NPOCTPaHCTBAX

The convolution operator in
function spaces

caaMaKThbl 6araﬂaynapbmeﬁ TaHbICThIpaAbl.

JIMCUMIUTHHA 3HAKOMUT 00y4alomuXes BECOBBLIMH HEPaBEHCTBAMH
[UISl OTIEPATOPOB THIIA APOOHOTO MHTETrPUPOBaHHs B NPOCTPaHCTBAX
JleGera np¥ pa3iv4HBIX 3HAYCHUAX mapaMeTpoB NPOCTPaHCTBA H
TopsIKa HHTErpUpOBaHUs, C OrpaHHYEHHOCTBIO M KOMIAKTHOCTBIO
orneparopos Pumana-JInysuins, Beiins, Dpaeii-Kobepa B BECOBBIX
npoctpancteax Jlebera, € BEeCOBLIMH OLEHKaMH  OTepaTopoB
ApoGHOTO  MHTErpUpOBAHUA € NepeMEHHBIMK  TpejiesamMu B
3aBMCHMOCTM  OT  TOBENCHWA  NpEACIoB Ha  KOHLAX
paccMaTpHBaeMOro HHTEPBAJIA.

The discipline acquaints students with weight inequalities for
operators such as fractional integration in Lebesgue spaces for
various values of the parameters of the space and the order of
integration, with the boundedness and compactness of the Riemann-
Liouville, Weil, Erdey-Kober operators in weighted Lebesgue
spaces, with weighted estimates of fractional integration operators
with variables limits depending on the behavior of the limits at the
ends of the interval in question.

Boundary value problems for
ordinary differential equations

Byn noH yHKUMOHAIABIK KeHiCTIKTep/eri CBepTKa oneparopliapbl
TEOPHUSCHIHBIH 3EPTTEY ajicTepite OarbITTanFaH apHaiibl  Kypc
Gonpin  Tabbunaasl.  OKBITY ypuicinge ~ 6inim - anywibliap
GyHKUMOHANBIK KeHicTikTepaeri  CBEPTKa onepartopJiapsl
TeOPHACHIHBIH 3€PTTCY aaicTepin urepeil.

JIMCLUMILIMHA NPECTABISACT coboit crielManbHbli Kype, B KOTOPOM
H3Y4aeTCsl METO/bl MCCIIeOBAHMS TEOpHUH OMEpaTopoB CBEPTKH B
DyHKUHOHANIHBIX  MPOCTPAHCTBAX. B npouecce 0OyueHHUS
0ByualolIMeCs OCBAWBAKOT COBPEMEHHBIC METO/bl HCClIeI0BAHUS
MeTOABl  MCC/IE/IOBaHMA ~ TEOpUM  ONEpaTopos CBEPTKM B
(hyHKIMOHAJIbHBIX NPOCTPAHCTBAX.

AKBIPIBI ©NIIEMI KEHICTIKTE
ChI3BIKTBI TAJIIAY.

JIvHeiiHbIH aHAIW3 B
KoHeuyHOMEPHOM
NPOCTPaHCTBE.

Linear analysis in finite-
dimensional space
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r
Discipline is a special course in which the methods of studying the
theory of convolution operators in functional spaces are studied. In
the process of learning, students master modern research methods,
methods of studying the theory of convolution operators in
functional spaces.
24| KIITK JleGer IIHE Jlopenn TTon Jle6er sxone Jlopenil keHicrikrepinaeri ®@ypbe KaTapiapbiHbIi AKBIpTbl ©JILIEMJli  KEHICTIKTe
[1KB KeHICTIKTepiHACT dypbe MYJIETHILIMKaTOpJiap TEOPHUACHIHBIH 3epTTey anicTepiHe | CHI3BIKTBI Tanaay.
PD EC KaTapbIHBIH GarpiTTanFan apHaiibl Kypc. OKBITY ypaicinae Ginim anymbiiap o
MYDETHIGIHERTOPAAPE! JleGer sxone JlopeHu keHicrikrepinperi @ypbe KaTaplapbiHbiR JIHGHIELA aHATHS B
: 4 . KoHe4HOMEpHOM
MyJISTHILIMKATOS!  PAZIOB MyJIETHILTMKATOPIAp TEOPUSACEIHBIH 3¢PTTEY dUICTEPIH urepe. HPOCTpAHCTEE.
dypre B NpOCTPAHCTBAX . "
JNeGera u JopeHua JIMCUMILTHHA MpejcTaBiseT coboH cneunanbHbiM Kype, B KOTOPOM | [ o or  analysis in finite-
M3y4aeTcs METOMbl MCCJIC/I0BaHHs TCOPHH MYJILTHIIMKATOPOB | . :
. ; i dypbe B npoctpancTsax Jlebera u JlopeHua. B npouecce dinensiona’ space
Multipliers of Fourier series PR I pocTp P p
in the Lebesgue and Lorentz 06yueHus 00yUarouIecs OCBAUBAIOT METO/IbI MCCNeJOBAHUS TEOPHH
Spaces MyJIbTHIIMKATOpOB psitoB Pypbe B MpOCTpAaHCTBAX JleGera
JlopeHua.
Discipline is a special course in which the methods of studying the
theory of multipliers of Fourier series in Lebesgue and Lorentz
spaces are studied. In the process of learning, students master the
methods of studying the theory of multipliers of Fourier series in
Lebesgue and Lorentz spaces.
25| KIITK Moppu THMTI KeHicTiKTep/eri Byn non oneparopiap  MeH (YHKLMOHANABIK  KEHICTIKTEP AKbIp/Ibl ©IIeM]i KeHICTiKTe
[J1KB ornepaTopiap/blH TeopusckMeH cunatTanajsl. [Ton Ginim anybuiapasl MoppH THITTI | CBISHIKTEI TAJAAY.
PD EC LIEHEAreHIr MEH kenictikrepaeri  Xapau-JIATTABYA  MAKCHMAJ/ibl hYHKLMSACHI,
KOMMAKTBLIBIFbI Gonuiek makcumanapl QyHkuus, Pucc moTeHUHABI, KanbuepoH- | JluHedtblii aHaln3 B
3UrMyHATHIH  CHHTYJSPJBI  MHTErpasbl - CHAKTDI knaccukanblk | KoneyHOMEpHOM
OrpaHUYEeHHOCTD " orepaTopapAblH WIEHETEHIr MEH KOMMAKThUILIFBIHBIH 3epTTey | NPOCTPaHCTBE.
KOMIMAaKTHOCTb ONepaTopoB B azlicTepiMeH  TaHBICTHIPA/bL. Binim anymsiiap Moppu  THITI
npocTpancTpax THna Moppu KeHIiCTIKTep/iH  oneparopiap  TEOPHACHIHAA kosjaHbutybit | Linear analysis in finite-
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The boundedness and
compactness of operators in
spaces of Morrey type

MEHrepe/i.
Hucuunnuna  mpeacraenser  coGoii
OnepaTopoB M (YHKUMOHATBHBIX  NPOCTPAHCTB.  JIMCLMMMHA
3HAKOMUT obyuyatomxcs METOaMK MCCIIEIOBaHUsI
OTPaHMHYEHHOCTH M KOMINAKTHOCTH KJACCHYECKMX ONepaTopoB,
Takux Kak MmakcumanbHas Qynkuus Xapau-Jlurraeynaa, apoGHo-
MakcuMasbHas  GyHKuMs, moTeHuman Pucca, CHHIYJIIpHBIE
unTerpanel Kanbaepona-3urmynaa B npoctpancrsax Tuna Moppu.
OOyuarolmecs noyyaiorT HABLIKM MpHUMEHEeHHs NMPOCTPAHCTB THIA
Moppu B Teopun oneparopos.

NPOJIO/DKEHHE  TEOpPHH

Discipline is a continuation of the theory of operators and function
spaces. Discipline introduces students to the methods of studying the
boundedness and compactness of classical operators, such as the
maximal Hardy-Littlewood function, fractional-maximal function,
Riesz potential, singular integrals of Calderon-Zygmund in Morrey-
type spaces. Students learn how to use Morrey-type spaces in
operator theory.

dimensional space

26.

KIT TK
[JTKB
PDEC

CaHjibIK aKnaparTap/biH,
apTypni  Typaepi GoiiblHina
(byHKuMsIapab! Kaiita
KaJllblHa KeNTipy

BoccraHornenue
no pa3IHYHBIM
YHCJIOBOH MHpOPMALIUH

byHK LM
BM1aM

Recovery of functions for
various types of numerical
information

bysn nou Ginim anymsinapab knactapaaH anbinran byHKUMANap LI
KYbIKTay, (byHKUMANAp/bI KybIKTAY omneparopiiapbiibiH 6ap Gosysl
Typanbl Oenrini Teopemanapibl OHTainaHmbIpy, byHKUMsIap b
KYbIKTayaa OapiablKk  MYMKIH  CBI3BIKTHI yHkunonanaapabin
ManimeTTik  KyaTel, K.lllepuusizor agici, bynkumMoHanaapapiH
TEH30P/BIK  KOOEHTIHAICI 2/1ici apKBUIBI  ByHKUMAHDI KYBIKTay,
(yHKUMANAPABI XKYBIKTAY ONEpaTOpIapsl, KeMiHri 3epTTeyNepaiy
MaHBI3IBLIBIFEL, WEKC3 anddepeHumManianaTbin byHkuMsnapabl
HKYBIKTAYMEH TaHBICTHIPA/Ibl.

JIMCLUMNHHA 3HAKOMHUT OOYHAIOIMXCS C 331a4aMHM BOCCTAHOBIEHUS
yHKUMH M3 KnaccoB, 3hGeKTHBM3ALMS patee M3BECTHBIX Teopem
CYUIECTBOBAHHA  OMEPaTOpOB BOCCTAHOBJIEHHUS dyHKUMIA,

AKBIPJIBl  ©JIILEM/]i  KEeHICTiKTe
CBI3BIKTBI TaJI1ay.

Jluneiinelii ananuz B
Koneunomeprom
NPOCTPAHCTRE.
Linear analysis in finite-
dimensional space
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MHDOPMATHBHAS ~ MOUIHOCTb  BCEX  BOBMOMKHEIX JIMHEHHBIX
GyHKUHMOHANIOB NpH BOCCTAHOBNEHHH Gbynkumii U3 k1accos, mMeton
K.llepuusisoBa, BoccTaHoBIeHMe $yHkumii M3 knaccoB metomom
TEH30PHBIX TPOMU3BEIEHUI (ynkumonanos, onepatopsi
BOCCTAHOBJICHHs  (yHKUMHA  — NEepCneKTUBbl  AanbHEHIINX
MCCIEI0BaHHH, BOCCTAHOBJIEHHE GECKOHEUHO aubdepeHumMpyeMbIx
byHKumit.

Discipline acquaints students with the problems of restoring
functions from classes, the efficiency of previously known theorems
on the existence of operators of restoring functions, the informative
power of all possible linear functionals when restoring functions
from classes, the method of K. Sherniyazov, restoring functions
from classes by the method of tensor products of functionals,
operators of restoring functions - perspectives further research,
restoration of infinitely differentiable functions.

27| KIITTK Epkin  anreGpanap  xone ATanFaH noH aymarbiHaa €PKIH koHe omapabiK asToMopgusmaepi | AKbIpJIbl ©JIIEMI KeHiCTiKTe
[1]1 KB OJ1lapabIH aBTOMOpdU3MAepi TCOPHACHIHBIH 3€PTTEY 9iCTEPi KApacThIPbIIAIbI. OkpITY ypaiciHae | ChI3BIKTHI Tanaay.
PD EC Oinim  anywsinap kenMyiwenep aarebpacel JkaHe onapabiH L.
CBoGonnbie amreGpel u ux aBTOMOPDU3MIEPIHIH, epKiH accoLMaTHBTI anrebpanap koHe Jlnnerinbiii ananns s
SR P OnapabiH  aBromMopdusmaepinid, epkin [lyaccon anrebpanapeiq KoHeHOMEDHOM
’ NPOCTPaHCTRBE.
Free algebras and their ’KOHE ONap/ibIH aBTOMOPH3MAEPiHIH 3epTTey aicTepin urepeni.
automorphisms . Linear analysis in finite-
B pamkax nanHo# aucuMnInHb M3Y4YalOTCs METOJBI HCCIICN0BAHUS dimensional space
TEOpHH CBOOOAHLIX anrebp M ux aBToMOp(H3MOB. B mpouecce
o0yuenus ofyuarommecs oOcBauBalOT METO/bl  MCCNEAOBaAHHS
anredpel  MHOrOYJIIEHOB M WX aBTOMOP(HU3MOB,  CBOBOAHBIX
ACCOLMAaTHBHBLIX anredp M X aBTOMOP(HM3MOB, CBOGOIHBIX anredp
[Tyaccona u ux aBTOMOpGH3IMOB.
In the framework of this discipline, research methods of the theory
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of free algebras and their automorphisms are studied. In the learning
process, students master the methods of studying the algebra of
polynomials and their automorphisms, free associative algebras and
their  automorphisms, free  Poisson their
automorphisms.

algebras  and

Tanpay Goiibinina s1ekTHBTI KOMIIOHEHTTep / J/IeKTHBHbIE KOMIIOHEHTBI 110 BbIOOpY

28, KIITK ChI3BIKTBI MaKCHMaJipl 3 [Ton onepatopnap Tteopuschl men cananbik anddepentmanapix | Kapanaiinim
[ITKB perynspiisi onepatopnap TEHACYNIEP TEOPUACBIHBIH TOFBICYbIH/IA. andpepeHumanapik TeHJeyep
PDEC Onpa xyifeni Typae wenenmeren ONEpaTopaap/ibiH O0/BICTAPBIHEIH | YIIiH 1IeTTiK ecenTep.

Jlunelineie MaKCHMaJIbLHO
PETYJIApHbIE OnEpaTopsl

Linear
operators

maximally  regular

KYPBUIBICBIHBIH KaHTa KaimbiHa KenTipy Herisgepi skoHe OJlapAbIH
CHHTYJIAPAIBI - alHBIMAbLIBL  KOO(pUIpenTTI Aepbec  TyBIHIBLIBI
TEHICyNepre KONJAHBICTaphl  MasMyHzanaabl. Biiim anymelnap
TYHBIK  oneparopiapmen KYMBIC iCTEY KoHe KaHaaii na 6ip
MarbIHa/lbl MAKCHMabl GOMATBIH KA b WEWIMAEPIHIH TericTinik
KacHEeTTepiH OpHATY AarablIaphiH MEHrepe/i.

JlncumnivHa  HaXomuTcs Ma  cThike TEOPUM  ONEPaTOpPOB U
KaYeCTBEHHOH Teopun auddepeHpanbHbIx YpaBHeHHH. B Heii
CHCTCMATHYECKH H3J1araloTcsi OCHOBBI BOCCTAHOBJIEHHUS CTPYKTYpHI
obnacreii  onpenenenus HCOIPaHHYEHHBIX  OMEpaTopoB ¢
NPHIIOXKCHHEM K YPaBHEHHMSM B  YacTHBIX NPOU3BOAHBIX ¢
CHHTYJIDHBIMM TIEPEMEHHBIMH K03(pHILIHEHTaMMK. Ob6yuaromeiics
MONyHAIOT HAaBBIKH 00palIeHHs ¢ 3aMKHYTBIMM onepaTtopamMu U
YCTAHOBJICHHUA TNIAJAKOCTHBIX CBOMCTB 0GOBIIEHHOIO pelueHus,
KOTOPBIE B HEKOTOPOM CMBICIIE MAKCHMAJTbHEL.

Discipline is at the intersection of operator theory and qualitative
theory of differential equations. It systematically sets out the basics
of restoring the structure of domains of definition of unbounded
operators with application to partial differential equations with
singular variable coefficients. Students get skill with closed

Kpaeeble 3anaun nis
OOBIKHOBEHHBIX

b depenumanbHbIx
YPaBHEHHUIA.

Boundary value problems for
ordinary differential equations
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operators and establish smoothness properties of a generalized
solution that are in some sense maximal.

29| KIITK KBaHTTBIK aHanuzJeri byn non 6Ginim QIyLIBUIAPABI  CBI3BIKTEI KOHE CBI3BIKTHI eMec Kapanaiibim
I11 KB Genmek perri ecentey some Geniek g-aibIpEIMaBIK TCHICYNEP YWIH wewiMHiH Gap xoue anddepennyanpik TEHJEyep
PD EC TeHIeyep KANFBI3  GOMYEl Typanbl Herisri TEOpEMaNapel, MyHIarbl Q- | YIUiH eTTiK ecenrep.
TYBIHIBICEL - Puman-JIuyBune 6Genmiex q-TYBIHOBICEI HeMece
Hpobuble  ucumnenuss u Kanyro 6enmex q-TYBIHIBLIAPEIMEH TAHBICTHIPA/IBI. KpaeBsie 3anaun ns
YPaBHEHH B  KBaHTOBOM OOBIKHOBEHHBIX
aHanuse Hvcumnuna  3Hakomur obyvalommxes ¢ hyHEaAMEHTANbHBIMMU AnddepeHuManLHEIX
TCOPEMAaMH CYLUECTBOBAHUS M €IMHCTBEHHOCTH IS JIMHEHHBIX M YPaBHEHHIH.
Fractional  calculus  and HE/IMHEHHBIX  APOOHBIX  G-pasHOCTHBIX YPaBHEHUH, rae -
equation in quantum analysis NIPOM3BONHAS ABAACTCA MO0 APOOHO# G-MPoM3BOAHON Pumana — Boundary value problems for
JInysunns, nu6o KarnyTo-(ppakuMOHHOM §-NPOH3BOAHOIA. ordinary differential equations
Discipline introduces students to the fundamental existence and
uniqueness theorems for linear and nonlinear fractional g-difference
equations, where the q-derivative is either a Riemann-Liouville
fractional g-derivative or a caput-fractional g-derivative.
30 KIITK Uurerpanpay leKTepi WMurerannay  wekrepi  aiinpimans Gynkuusnap  Gonmarein Kapanaiipim
I11 KB aiiHbIMAaJIBI Oonarein UHTCTPANJEIK ~ OnlepaTopiap >oHe OnapabiH  caiMakTol JleGer anddepenumanpik TeHeyep
PDEC HHTErpaiablK KeHICTIKTepiHAe weHenimMainiri men KOMMAKTBIIBIFEIH  3€PTeY. | YINiH LWIeTTik ecenrep.
onepaTopnapablH, — CanMakThl Wurerpannay wekrepi  aifnpiMansl  Gonatsin Xapau-Creknos
Garanaynapml OTICPATOPBIHEIH canmakTel JleGer KeHicTikrepimpe weHestimainiri | Kpaessle 3agauu nis
MCH  KOMINAKTBUIBIFBIHBIH ~ Garanaynapsi. ®Qapsarep (GyHKUHS. | OBBIKHOBEHHBIX
Becognie OLEHKH baryes- CrenanoBTeil OOKTi-NMoroHANIBIK axicrepi. Murerpannay anddepenupmansHeIx
MHTETPAJIbHBIX OMNEpaTopoB ¢ IIEKTEP] alHBIMaNbI bynumsinap Gonarsin, e3ekrepi  O¥HapoB | ypaBHeHMUii.
NMEPEMEHHBIMH  TIpejiesaMH WapThIH KAHAFATTAH/bIPATHIH HHTET A IbIK onepatopuap.
UHTErpUPOBaHHMS Boundary value problems for
Hcenenoranme  unrerpanshbix OTNepaTopos ¢ nepemeHHbIMH | ordinary differential equations
Weighted estimates of NpClenaMu HHTErPUPOBAHUA, a TaKKEe WX OrpaHUYEHHOCTL M

integral  operators  with
variable integration limits

KOMNAaKTHOCTE B  BECOBBIX npoctpancreax Jlebera. Ouenku
OTPAHMHUEHHOCTH M KOMIIAKTHOCTH Olepatopa Xapnu-Crexnopa B
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BECOBBIX MpocTparcTBax Jlebera ¢ nepemenHbiMM npeaenamu
MHTErpHpoBanus. PapearepHas GyHKuMS. BIOYHO-IHArOHANLHEIE
MeTozibl baryes-Crenanosa. UnTerpansnble OMNEpaTopsl, NpeaelaMu
MHTETPUPOBAHHMA KOTOPBIX SBJSIOTCS MEepeMeHHbIe (DYHKLHH, Anpa
KOTOpEIX yA0BAETBOPSIOT ycioBuio Olinapopa.

Investigation of integral operators with variable integration limits, as
well as their boundedness and compactness in weighted Lebesgue
spaces. Estimates of the boundedness and compactness of the
Hardy-Steklov operator in weighted Lebesgue spaces with variable
integration limits. Fairway function. Block-diagonal methods of
Batuev-Stepanov. Integral operators whose integration limits are
variable functions whose kernels satisfy the Oinarov condition.

31./ KIITK DYHKUHOHANIBIK  KeHICTIKTEpAiN byn non ¢yukumonanabik KEHICTIKTEPAIH eHri3y TeopemanapbiMen AKBIDJIBl ©JILIEM/I  KEeHicTiKTe
ITJ1 KB eHrisinyi &b ONapaBIH KHC OJIap/IbIH KOJIIaHBICTAPBIMEH CHUNATTANA/IbI. Bilim QJIYWIbLIAP | ChI3BLIKTBI TANay.
PD EC SLRHECTIpH DYHKUHOHANIBIK  KeHiCTiKTepiH eHrisy TeopeMaaphbiMeH JKaHe
Bitosens Y HKIHOHATEHEIX OJIapblH KOJIIAHBICTAPBLIMEH TAHBICAIE] JIuneiinbiit ananus B
MPOCTPAHCTB M MX MPHIOKEHHS KoneuHomepHom
Hucunnnuna  npescrapnser  co6oii TCOPUH  BIIOKEHMI1 | MpoCcTpaHCTBe.
(YHKUMOHANBHBIX MPOCTPAHCTE M HX npunoxenuit. Jlucuunuua
Embeddings of function spaces 3HAKOMHT  OOYYAIOUMXCA  BIOXKEHHAMH  (hYHKUMOHANBHEIX | Linear analysis in finite-
and their applications IPOCTPAHCTB M X NMPHIOKEHHAMH. dimensional space
Discipline is the theory of embeddings of function spaces and their
applications. Discipline introduces students to embeddings of
function spaces and their applications.
32| KIITK Xapau xone Bennman tunti byn nan Xapau xkone bennman tunri TYPJICHAIPYJIEP TEOPHSCHIMEH | AKBIPIBI ©NIIEMA] KE€HICTiKTe
I11 KB TYpJeHAIpyaep cUnartTanapl. [BETT 6inim ajyLbLIapbl DypbeHiH | ChI3BIKTHI TaNaY.
PD EC TPHTOHOMETPHANIBIK  KaTapel, Dypbe KoapduLMenTi, KacHeTTepi,

IIpeobpazoBanus tuna Xapau
v bennmana

Xapnu Typnenaipynepi, Beinman TYpaeHaipyi, Jleber xoue Jlopenty
KeHicTiKkTepineri EHTri3iirex TYPJIEHIpyJepin
LIEHENTeH/LITITIMEH TAHBICTHIPAIBL.

JIvneiHbIi ananuz B
KoneyHomepHom
MPOCTPAHCTBE.
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Hardy and Bellman
transforms

type

Jlucumnnuna npencrasnser co6oii TEOpUH NpeoOpa3oBaHUs THMa
Xapan wu  bBennmawa.  Jlucuunmna 3HAaKOMHUT  oOyuarolmxcs
TPHIOHOMETPHYECKHMHU psiamu Dypbe, koapduumentamn Dypee,
CBOHCTBaMH,  npeoGpa3oBaHUsIMM Xapau, npeo6pasoBanusamu
Bennmana, orpanuyennocrtpio BBCIICHHBIX npeobpa3oBanuii B
npocTpancTeax Jlebera u Jlopenua.

Discipline is a theory of transformation like Hardy and Bellman.
Discipline introduces students to trigonometric  Fourier series,
Fourier coefficients, properties, Hardy transforms, Bellman
transforms, the boundedness of the introduced transformations in
Lebesgue and Lorentz spaces.

Linear analysis in
dimensional space

33 KIITK
I11KB
PD EC

Kommyratueri  emec
KEHICTiKTEpi

Hekommyratushebie Lp
NpOCTpaHCTBa

Noncommutative Lp spaces

Lp

byn «kypc kommyratHeTi emec Lp keHicrikrepinin wmerisri
KaCMEeTTepiHe, eNeMai KOMMYTaTHBTI emec KeHICTiKTepiHe,
KOMMyTaTHBTI emec [enbaep TeHciaiKTepite, Lp keHicTirinin exinik
KacHeTiHe »oHe  emwemi onepatopiapra apHanaapl. Qg
KOMMYTaTHBTI eMec Lp KeHicTikTep TeopuschiHbiH TOJIBIKTBIPY.JIaphl
MCH KOJUIaHBICTapbl Oonbin TabbuiaThiH  GipHelue MbICangapsl
Kypanasbl.

OTOT Kypc NOCBALIAETCH OCHOBHBIM CBOHCTBAM HEKOMMYTaTHBHBIX
NpoCTpancTs Lp, BKmovas HekoMMyTaTuBHbIe MPOCTPAHCTBA ¢
MEPOH, HEKOMMYTAaTHBHOE HepaBeHCTBO | énbiepa, 1BOMCTBEHHOCTH
Lp u u3mepumeie onepatopbl. OH COAEPIKHT HECKOIBKO NMPUMEpPOB,
ABTUIIOUHXCA IOTIONHEHUAMN W NIPHIIOKEHUAMH HEKOMMYTATUBHOM
TEOPHH NpocTpaHCTs Lp.

This course introduces basic properties of noncommutative Lp
spaces, including noncommutative measure spaces, noncommutative
Holder inequality, Lp duality and measurable operators. It contains

AKBIpJIBI ©IUEM/I  KeHiCTiKTe

CbI3BIKThI Taljay.

Jluneitnbiii ananus B
Koneuynomeprom
NPOCTPAaHCTRBE.

Linear analysis in finite-
dimensional space
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several examples, which are supplements and applications of |
noncommutative Lp space theory.

34| KIITK AHanuznin ecenrepine 5 Cpentue OTHOCHTENBHO BEPOATHOCTHEIX MEp Ha QyHKUHOHABHBIX | AKBIPIIBI eJIeM/i  KeHiCTiKTe
[IIKB TEOPHAIBIK-bIKTUMATABLIBIK Kjlaccax  TIOrpelIHOCTH - OMepaTopoB  BOCCTAHOBIEHMS, CPE/IHHE | CHI3BIKTHI Tasay.
PD EC Ke3Kapac MOTPELIHOCTH METO/]a MHTEIPHPOBAHMSI Monte-Kapno, noctpoenne
BCPOATHOCTHBIX MEp Ha Knaccax OQyHKUMIA, OJHO 3ameuanme Jluneiinkiii ananus B
Teoperuko-sepostHoCTHEI OTHOCHTEJIbHO  TE€OPETUKO-QYHKLMOHANBHEIX | TeopeTHko- | KoneuHomepHom
MOJXO/ K 3a1a4aM AHanu3za BEPOATHOCTHBIX ~ MOCTAHOBOK  3aja4, CpejHHe MOTPELIHOCTH | MPOCTPAHCTERE.
ACTEPMUHHPOBAHHBIX  KBAJPATYPHBIX  hopMmyJ, JMCKpeTH3alMs
Probabilistic-theoretical PCLICHHH ypaBHEHHI B yYacTHBIX NIPOM3BONHBIX B CcpeiHeM, | Linear analysis in finite-
approach to Analysis TOTICPEYHUKH B CPEJIHEM, NPUMEHEHHE BEPOATHOCTHBIX mep k | dimensional space
problems 3a/la4e BBIYHCIICHUS IKCTPEMyMa (yHKLIHOHAA,

XKysbikray ONEPATOPNApBIHBIH  KAaTeNiKTePiHiH  (yHKUMAIBIK
KJIacTap/arkl  BIKTUMANABIK  OJIIEMACPIHE  KATHICTHI opTanapsl,
MownTe-Kapno MHTerpajfay  ojiciHin  opraina KaTteJikrepi,
dyHKuMsIap Knactapel GolibiHIa BIKTUMAJIIBIK ©JILIEMIEpPiH Kypy,
TEOPHUSNIBIK-)YHKLIMOHANABIK  KaHe TEOPETHKAJILIK  BIKTHMAJIIBIK
€cen  KOMBUILIMAAPBI  TypaJibl CCKEpPTY,  KBajpaTypasbiK
popmynanapasin OpTaila  KartenikTepi, aepbec  TybIHABLIBI
TEHICYJIEPiH WeliMaepiH oprama GoiibiHiIa AMCKpeTH3aLMsay,
OpTallia HameTpiiep, (hyHKUMOHANI 3KCTPeMyMBIH Taby ecebinne
bIKTHMAJIIBUIBIK O/ILUEMICPIH KOIlaHy.

The errors of recovering operators, average with respect to
probability measures on functional classes, average errors of the
Monte Carlo integration method, construction of probability
measures on classes of functions, one remark on theoretical-
functional and theoretical-probability statements of problems,
average errors of deterministic quadrature formulas, average errors
of Monte-Carlo integration methods, discretization of solutions of
partial differential equations on average, diameters on average, ]
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application probabilistic measures to the problem of calculating the
extremum of the functional.

35. KII TK lanya teopusicel epiCTepnigi Keifl_ﬁip MaHbI3/Ibl KEHEHTYepiHiH THIITepi, .anre6pam>n< AKBIpJIBI  ©JIlIeEMI] KeHicTiKTe
11 KB CaHiap epicTepi, rpynnanap TeopusiChIHbIH, SNEMEHTTEPL, HOPMAIABI | Ch13pIKTHI Ta nay.
PD EC Teopus I'anya KCHEHTYJIEP, epicTepiH aBTOMOp(bHBM,ﬂ,epl, I'anya rpynmnanapel,
— l'anya rpynnaceineiy peri, Fanya catixecriri, Tyiingec STEMCATIOR: | Mimeiiomit aaii
alois theory TYpajbl TeOpeMa 3epTTelie .
Koneunomepnom
Hsyuaiores: HekoTopsle BacHble THITBI pacluMpenus none. Ilone | MPOCTpaHCTBE.

anrebpauueckux 4vucen. DieMeHTH Teopuu rpynn. HopmasnbHebie
paciMpeHus. Apromopdusmel nonei. I'pynna I'anya. Tlopsmok
rpynnel ['anya. Coorercreue I° anya. Teopema o conpskeHHbIX
JJIEMEHTaX.

There are studied: Some important types of field extensions. Field of
algebraic numbers. Elements of group theory. normal extensions.
Field automorphisms. Galois group. The order of the Galois group.
Galois correspondence. Theorem on conjugate elements.

Linear analysis in finite-
dimensional space
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