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HasaaHre nlrcurnnrxu Name of
discipline

Kpeau:'

Kpeaur'
/ Credit

llpeperar:rr:ep/

llpepexarrurur/

Prerequisites

I cer',recrp /l ceMecrp / Semester I

)I(OO ronnoueuri / By30BcKfiir rounouenr / University component

Bn xooK
EA BK
BD I.JC

Ara4euun,rsr6 xal6a
AraaevHqecxoe nucsntr
Academic writing

5 Byn nsx aKa.u.eM urJr r,r K xa36a Heri3iHre aep6ec 'ryr,rHAbtnbr

rerueynep reopu,rcbrHbrH anicrepiH MeHrepy )KeHe onapAbr
i'br,'r brMu-3eprrey xyMhrcbrHAa KonAaHy 6o,rsrn ra6ur,raAu. Ey, naH
ayMarbrHAa aKaAeMHrJrbrK xa36a HeririHne MareMaruKirJlbrt1
rlu:rrauuq, oHblq (onAaHblcrapbtHbt u rfyHaauenra,rarr K

annaparbr, (onAaH6a,'rbr ecenrepAi ueuy oAicrepi Kapacrl,rphrna.[br.
Ortsrry yp,rricinae 6i,riu a.nyusr,rap aKa eMt,lrnblK xa36a Heri3iHAe
MareMaruKzrJ,r brK $uzr.rxa reopHflcbrHbtH 3eprrey anicrepiH
ue4repe4i xeHe onapAbr rbrJr brM r.{-3eprrey rx in iK xyMbtcrapHHAa

(apanaEsru
4r-rrf rf epeHqaa,rnH K reHAeynep
yuriH urexrir ecenrep.

Kpaerure 3aqavl I\tA
06uKHoBeHHbrx

1r-r (r$epeH r 1Ha,r r,n sr x
ypaaHeurfi.
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(urcqaura aHuoraqrl/

Kparxar arxorautl /

Annotation

I



,(aHuar 4rcqnnlHHa npeAcraBnrer co6ofi npo4o,rxeHr4e MeroAaMH
ypaBHeHHH B qacTHLrX npOH3BOAHbrX Ha npr.rMepe aKaAeMHqccKofo
nucbMa, B KoropoM u3yqarorc, tfyHgarueH'ra,rrHsrfi annapar
ypaexeunfi uareuaruqecrofi tfusuxN r.l Hx npnroxeHue, Merolr,r
peueH , npHKJraAHr,rx saAaq. B flpouecce o6yveHnt o6yuarcutrecr
ocBanBaror MeroAbr HccJreAoBaHH, yparHeHufi B qacrHbrx
npoH3BoaHbrx },I npr.rJroxeHH,l Ha npHMepe aKaAeMHqecKoro IIHcbMa,
nonyqaloT HaBsrKrI npHMeHeHr.r, llx B HaytrHo-HccneAosate,lrcrofi
pa6ore.

This discipline is a continuation ofthe methods ofpartial 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 ol studying partial
differential equations and applications using the example of
academic writin them in research workand tnin skills in a

Boundary value problems lor
ordinary diflerential equations.

Tan-q 6ofi srH ura :,rerrxnri KoMnoHeH / 3lerrxensle KoMnoHeHTbt no nsr6o
2 EN TK

BA KB
BD EC

Erinuri perri cHHrynrrpnbr
gfltfrfepeHqlta,rgrr
oneparoprap

CNuryrrpHue
4r,rQrpepeHquaasusre
oneparopbl Broporo noprAKa

Singular di fferential operator
ofthe second order

5

Heri:iuge apaaac run'ri 4nQrlepeHqua,rrtsr4 req4eylep4iq seprrey
aticrepiureH raHHcrbtpaA6r. Or<HryaurH xe'ruxeciu^qe 6inirrl
anyusrlap ureHejrMereH cbt3bt(Tbr onepaTopnapALt xeHe onapabrq
6epi,rreH KoMnaKrJrr,r euec o6:rr,rc runiH4eri o:repicri 4ep6ec
rybrHAbrJrbl re{aeynepre Ko,nAaHbrcrapbrH MeHrepejli. 6i,riu
anyubrnap anpnopJrbl 6ara,rap lreH calrMaKTr,r $yurqtoua,r4sr4
reqicrirrep rexn xarapbrH KorAaHy AarAbrnapbrH,uraar,l.

aJlyrxbrnapahr xarnH,,lafirsrH rfyuxquoHalgsr6 rsci.n

,{ncqrnluHa 3HaKoMHT o6yvarouluxcr MeroAaMH HccJleAoBaHHl
4r,r$Qepenqualruux ypasHeHufi cMeuaHHoro rnna Ha ocHoBe
o6o6ularoulero HKulioHaJrbHoro nonxona. B

llaH 6i,rir'r

J]bTATC

K,apanaisrr.r
ara$OepeHuNa,r4br( Te(Aeynep
yuriu ruerrix ecenrep.

Boundary value problems for
ordinary differential equations.

KonaaHyabr{ Aaranlapux urepegi.

Kpaenue 3aAaqfi atg
o6HxHogeHHtrx
AUO(bep€Hul,|anbHbrx
ypaaHeHn .
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o6y.reHrI, o6yqarcrqHecfl ocBaHBaror reopHro HeorpaHHqeHHbrx
nr4HefiH6lx OnepaTopoB l.j erc rrpHnoxeHH, K ypaBHeHHrM B
qacTHblx npor3BoAHr,lx c I,I3MeHeHHeM TI,IIIa 3aAaHHOfi
HeKoMnaKTHofi o5nacrll. flo,ryuarcr HaBbtKH rrpuMeHeHHt rexHHKH
artpHopHbrx oueHoK H BecoBblx r[yHrquoHa,rsHux npocrpaHcrB.

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 ol unbounded linear operators and its application to partial
differential equations with a change in the type of a given non-
compact domain. Students leam how to apply a priori estimates
techniques and weighted functional spaces.

3 BN TK
B.q KB
BD EC

Carua(rur
renicrixrepiHae
KJIAC C H KAJI hI K

oneparopnapAbrH
rueHe.riruai,riri

ri:6errep

aHcKpeTTr

OrpaHuueHHocrr
Kjracc[qecKHx Ar.tcKpeTHbrx
onepaTopoB B BecoBbtx

rrpocTpaHcTBax
noc,'reaoBaTen bHocTefi

Boundedness of classical
discrete operators in weighted
spaces of sequences

5 .(ncrperri Xapau runri oneparopJrap, funs6epr oneparopbr.
Ca.nuaKru ria6errep xenicririnqeri Xapau runri (fulr6epr)
oneparopJrapabrH ueHearen.qiri. Ca,ruaqrsr ris6errep
reHicririxAeri XapAu rr.rnri oneparopnapAblH KoMnaKrbrJrbtFu.

[ncrperusre oneparopr,l runa XapAN, oneparop frlr6epra.
Orpauuveuuocrs oneparopa runa Xapar (fu,rr6epr) B BecoBbrx
npocrpaHcrBax noclreroBareJrbHocrefi . KoMnaKTHocrb oneparopoB
runa Xapar B BecoBbrx npocrpaHcrBax noc.nenosarer ssocre .

Hardy type discrete operators, the Hilbert operator. The
boundedness of the Hardy (Hilbert) type operator in weighted
sequence spaces. Compactness of operators of Hardy type in
weighted sequence spaces.

Arup-nsl o,rruevrli xeuicrirre
cbr3brKTbr Tanaay.

Jknefiusrfi aHa:rh3 B

KoHeuHouepHov
npoc, paHcTBe.

Linear analysis in finite-
dimensional space

4 BTI TK
EA KB
BD EC

Eerurex perri IHrerparnAay
onepaTopnapH xoHe
onapabrH Kacnerrepi

5 By,r noH ayMaFHHAa 6iaiu anyuHnap 6olruex perri
HHrerparAaHarbrH oneparopnapAbrH txbrry raprixblMeH, 6o.nuer
perri apryp,ri KJraccr,tKrrJrbr( oneparopnapabrq aHbrKTaMacsr,

fI,IM bl MeH, ygiriccig dyHKuuqnap r<enicririnAeri, fe,rs.qep,rix

(apanaiisrr'r

Au$OepeHuHanabrK re(Aeyrep
yurin urerrir ecenrep.

O EHy 708-01-21 Kara,ror rycuunrtNu no o6paroaareruHoii [porpaMMe. H3aaHrre Bropoe



K,raccHgec rHe oneparopbl
apo6uoro HHTerpnpoBaHH, u
lrx csoficrea

Classical fractional
integration operators and their
properties

tfyHrqrrrap4aru, aHaJrHrHKaJu,rK rlyHrurr.napAaru,
rarap. JIe6er xenicrirrepiH.qeri aprypri KraccnKaJlbrK
perri oneparop,rap.rlbrH Kac14errepiueH raustcaaut.

COHI,IMEH

6e.n urer

B paurax 4aHHofi arcurrrrJruHbr H3yqalorc, Hcropug
Bo3HHKHoBeHH, oneparopoB apo6uoro uHTerpHpoBaHufl,

nnpeaeneHHfl, rroH,TH9 pa3nI{qHblx Krracc14qecKHx onepaTopoB

apo6Horo lHTerpupoBaHHfl, ceoicraa pa3nuqHbtx KraccuqecKHx

oneparopoB apo6uoro HTeFpHpoBaHHs B npocrpaHcrBax
HenpepbrBHr,rx rfyHrcqr , s ferrgepensrx OyHrqufi, aHaJIHrHqecKI4x

rfyuxqufi, a raKxe B npocrpaHcrsax JIe6era.

Kpaeasre 3aaaqw AnA
o6rrrHoaeHHr,rx
gur[$epeHqua,rrHsrx
ypanHeur .

Boundary value problems lor
ordinary differential equations

5 BTI TK
BA KB
BD EC

Topnsr xexicrirrep xaue
onapabrH KonaaHbrcrapbl

Cereaure npocrpaHcrBa H Hx

npr.rJroxeHH,

Net spaces

applications
and their

5 Ey,r naH ayMarbrHAa tpyHrquoua:r.qstK renicrixrep reopHrcbrHbrH,
flHTepnonflqu, TeophrcbrHr,tq sleueHrT epi. rop.nn renicrirrep lteH
oHbr H (onaaHhrcrapH TeopMrcr,rHbrH annapaTapbl Kapacrblpblnaasl.
Oxrrry ypaiciHae 6i,rirv anyubtnap ropnbr xexicrixrep
Teopr4rcblHbrq, ropru rceqicrirrep HHrepnonr rrr4scu MeH oHtIH
KoraaHbrcrapH reop rcbrHHH 3eprrey aaicrepiH I.repeai.

B paurax 4aHHofi Ar.rcuunJllrHbt H3yqarcTc, annapar

SyHrqxoHa,rsHux npocrpaHcrB, 3reMeHTbt reopLIH I.IHTepnontuHh,
cereBr,rx npocrpaHcrB H Hx npHJIoxeHIrr. B npoqecce o6yueunr
o6yvarculuecr ocBafi BarcT Meroabl HccJIeAoBaHI{s reopxx cereBblx
rrpocTpaHcrB, r4HTepnonrur4H ceTeBblx npocrpaHcrB tl Ax

npt,IoxeHnq.

A4srpasr erureuai xeqicrirre
cbr3br(Tbr TaJIAay.

JluHefiusrfi aHaJrr.r3 B

KoneunouepHol,r
npocTpaHcTBe.

Linear analysis in finite-
dimensional space

@ EHy 708-01-21 Karanor aucuunnrH ro o6pa3oBarenbHoil rporpaMMe. H3aaHne Bropoe

ln 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 H6lder functions, analyic
functions, and also in Lebesgue spaces.



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 leaming, students master
the methods of studying the theory of network spaces, interpolation
of network spaces and their applications.

6 EfI TK
EA KB
BD EC

@yuxulroHalarrK
reqicrirrep4iu
14HTepnoJurIHtrcbr

I,fumep no,r.r qur
tfyHxquoHaarHurx
npocTpaHcTB

Interpolation of functional
spaces

5 IIau QyurcquoHargsr6 reqicrixrep4iq uurepno.nrqH, reopnrcr,tH
KapacrbrpaAbr. 6yl naHAi otqy 6apucsrH4a HHrepnonrufi,
reopnrcbrHbrH a4icrepi, K-eaici, J-elici, K-aaiciHirr 4acuerrepi, J-
eaiciniq 4acuerrepi, exi aaicriH ererganeHrri,rit-i, Pucc-ToprHHi4,
MapquuxesuuriH HHrepnonrunrJrbr( TeopeManapbr, per.rrepaqxfl
reopeMacbr, <pyHrqHoHa.n4r,rrq re4icrirrep.qeri HHrepnonrufirJtbrK
reopeManap :eprreregi. Oasrry ypliciule 6iriM anyubrnap
rlyHxrluonan4rr4 xerlicrirrepqeri Hrepnon.suh, reopHrrcblHhrrl
raripri eavaHrrr :eprrey oaicrepi u neurepe4i.

,Il,lrcqunrrlHa npeAcraBnser co6ofi Teophu HHTepnonrqH
tfyHxqnoHa,rsHux npocrpaHcrB, B KoropoM lr3yqanTcs MeroAbt
Teopnr.r HHTepno.nrquu, K-uerog, J-rrleroA, csofic'rsa K-ueroga,
csoficrsa J-vero.4a, 3KB[BaJreHTHocrb .qByx MeroAoB,
uHTepnonrquoHHa, TeopeMa Pucca-TopuHa, MapuuHreeeaua,
TeopeMa o peHTepauHH, HHTepnonrur4oHHbre TeopeMbr
rpyuxquoHa,rsHsrx npocrpaHcrB. B npoqecce o6y.reHue
o6yuatouNecr ocBaHBaror coBpeMeHHbre MeroAbr HccJreaoBaHH,
TeopHH HH'repno,rrqru rlyurqNoHaJr6Hr,rx npocT paHcrB.

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

A6nprsr e.nueu4i xenicrirre
cbr3LI(Tbr Tanaay-

JlraHeiiHufi aHaJrH3 B

KoHeuuovepHona
npoc, paHcTBe.

Linear analysis in finite-
dimensional space

O EHy 708-01-21 Kararor nucuun.lna lo o6pa:oaarenlHof lporpaMMe. I4:[aune aropoe



interpolation of functional spaces.

7 EtI TK
EA KB
BD EC

Oyuxqu.a K;racrapr,l xoHe
Oypre xos<f$uqneurrepi

Klaccsr tlyurqufi
roerpQr.ruueHrsr @ypse

A

Classes of functions and
Fourier coeffrcients

5 fleu rapuoHuxa,rsr( aHa.rHs.qiH xaJrracbrH KaMrr,r,qbr. IIon 6ilirrr
anyrxbrnaprbl rf yurqr.rr.nap4sru @ypre Karap.napsrHa xixreryi ueH
Oypre r.rHrerpa,rsr rypiHae repceri,ryiniH xor*lerir..rex apryp.ni

SyHxunrrapartn Kracrapr,rHbrH 3epr-rey a.aicrepiueH
raHbrcrbrpaAbr. O6ury4uu HaruxeciH4e 6iniru a,,ryursr,,rap @ypse
Ko3QQuuueHrrepi uen <Dypse rypnentipy,repiui4 rqacr.rer-repiuiq
xelrerilreH OyHxqaoHaagrr( xeqicrixrepai 3eprrey reopHrcbrH
uenrepeai. Eirir',r anyuru,rap Oypse rcoaQ$rauueHrrepi repuu u i u4e

QyHrunoua.r;asrq Knacrapabr cHnarray rarnbrnapurH rrepeai.

.II,ucrlunrnua flpeAcraBnrer co6ofi npoAonxeHHe rapMoHr{gecKoro
aHanu3a. lucgut]iurua 3HaKoMHT o6y,larcu,Hxc, MeToaaMH

HccJreAoBaHHr pa3nuqHbrx KnaccoB rlyuxunli c noMotqbro
pa3noxeHr.rq $yHr<qu r pr4u Oypte H [peAcraBneHrrq HHrerpanoM
Oypse. B pe3yn6rare o6yueHur o6yvarculnecr ocBauBarcr reopurc
hccreAoBaHlu tlyHxunoHa.ruHrrx npocrpaHcrB nocpeAcrBoM
caoficrs xostlrfHuneHroB <Dypre u npeo6paroaauur @ypse.
O6yuarcqrecr norytraor HaBbrKH xapaKTepH3aunu
tlyHrquonalrnsrx KraccoB B repMHHax ro:rf$uuneHroa Oypre.

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 leam how to characterize functional classes in terms of
Fourier coeflicients.

A4uplsr erueuni xeHicrirre
cr,r3br(Tbr TilJraay.

Jluuefisr,r aHarl.r3 B

KoHeuHouepHol,r
npocTpaHcTBe.

Linear analysis in finite-
dimensional space

8 ETI TK
BA KB
BD EC

JIe6er
HHTefpanbr

oJluteMl )I(AIIE Ey-n nan ayMaFHHIa 6i.riu a.nyuurap xr.rbrHAap xyfiecilreH,
xHr,rHAap a,rre6pacuueH, cr,rpr(Ll onrxeM, cbrprKbl enueM
6o[uHura erureuAi 4ypy, Jle6errix KlraccrKarbrK erurevi, Jle6er

A6uprur o,rurevAi re4icrirre
cr,r3btKTH TanAay.

O EHy 708-01-21 Karanor atlcunruHu no o6pa:osare,rrHofi nporpaMMe. I,l:aanr.re aropoe
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Mepa n nHrerpal Jle6era

The measure and Lebesgue
integral

uxrerparu, Jle6er-Cru:rrsec [.iHTerpanHMeH TaHbrcaAbr.

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

JluuefiHuri aH.uru3 B

KoHeuuovepuol.r
npocTpaHcrBe.

Linear analysis in finite-
dimensional space

EtI TK
EA KB
BD EC

Konauyrarurri eMec

CAKHHAJIAP

Hexoul,ryrarunHhre KoJr brla

Noncommutative rings

5

,(ucqunrnna npeacraBn er co6ofi reopnu HeKoMMyrarrrBHr,rx

Koneu. ,(lrcrlunauHa 3HaKoMlrr o6yqarcu[xc, MeroaaMH

nccJleAoBaHut MoAyJIr.t, paal,lK,iJla KoJISua, apTr,rHoBbrx Ko]req,

nonynpocTbrx apTHHoBbrx Koneq, Teop€Mr,r nJroTHocTH!

noJrynpocTbrx Koneu, reopeMbr Be44ep6ana H ee npHMeHeHr.rr.

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

A4srp,rrr oru:enaAi reqicrirre
cr,t3bt KTbrraIAay.

JIrHe Hrrfi aHaJrH3 B

KoHeunouepHou
npocTpaHcTBe.

Linear analysis in finite-
dimensional space

O EHy 708-01-21 Karanor axcunnnxu no o6pa:oaarersuofi rporpaMMe. H3naHr.re Bropoe

B pavrax Aaunofi Ar.rcunnnuHhr H3yqarorc, crrcreMbr MHoxecrB,
arre6pa uHoxecrB, BHeurHrq Mepa, noclpoeHne Mepr,r no sHeuriefi
Mepe, K;raccnqecKa, Mepa Jle6era, uHrerpan Jle6em, lrHTerpaJr

JIe6era {rnrrseca.

9. fleu rouuyraruori euec ca(unarap reopHrrcbrH 4apacrrrpa4sr. Ey-n

nsH 6irim zurylxbr,rapAbr MoAynbAep, caKhHaHbrH pa4nxa.ru, Apruu
caKr4Hanapbr, xaprulafi xa ApruH caK Hanapbr, Tbrrbr3Ar,I(

TeopeMacr,r, xaprbrnal xafi ca4uHa.nap, Bria-qep6aH TeopeMacbr

xeHe oHbrH KonaaHbrnybr reoplrrcbrHLrH reprrey aaicrepin
ve4repe,4i.



Tarlta 6ofi srnura :rerrrlsri KoMnoHeHr-Te / 3,rexrnsHrte KoMTIoHeHT[,r no nst6o
10. EN TK

6A KB
BD EC

Xuerrir ecenrep4i ureury4i rt
rpyurquoua,rgsr4 a4icrepi

@yHxrluouaasnsre MeroAr,r
perxeHH, KpaeBLrx 3aaaq

Functional methods of solving
boundary value problems

5 fIaH uareuaruraHr,rH yrl y,rreH 6arulrrapuu 6aftlaHrrcrupa4sr:
rfyHrryloua,rgurq aHa,rrzs, lutftlepeHurranAbr( relrAeyJrep xeHe
ecefiTey MareMarnracsr. Ou4a Oyxxuuosa:rAu( r<eqicrirrep xaHe
oneparopnap reopurcr,rHbtrt 4ep6ec ryuH4unbr re4Aeynep MeH
onapAbrH ureuirv4epiniq xybrKraynapaarbl 6a:ipri 3aMaHrbl
KonAaHbrc egicrepi ua:lrynga.na4rr. 6i,riu anyrrrbrJlap ureHeJrMereH
a uuua.nulrr roorfnqueurri,qrr|Oepeuqra,'rgsr6 rer14ey,rep.4irq
neurirra4epinirl ueruir'.r4iliri, xarFbr3AbrFbr MeH canalrbr
xyblKraybrHbrH Aalen4ey.nepiuirl egicrepin rraeqr.epeai.

,{ucurn:ruHa coeA14HrelrpH KpynHbrx Hanpanleuufi MareMarnKH:

$yHrqxoHa,rrHsfir aaatuz, 4uQ<fepeHqnalsHhre ypaBHeHH, r.t

BsrqrrcJruTelrbHa, MareMaruKa. B Hef usraralorc, coBpeMeHHbte
MeroAEr np[MeHeHH.s Aocrxxeuufi reopufi tfyurquoua,rsHurx
npocTpaHcTB H onepaTopoB B ypaBHeHHrX B qaCTHl,rX npor,r3BOAHr,rX

u npu6.nr.rxeuun Nx peureHu . O6yuaroulr.recr ocBa Baror MeroAbt
AOKa3aTerbcTBa pa3perxHMocTH, eaUHCTBeHHOCTH H KaqeCTBa
npn6;ruxenur peueHuq gr.rQ$epeHqr.ralsHsrx ypaaHeunfi c
HeorpaHHqeHHr,rM n nepeMeHHbrMH roaQrlnqueuranau.

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

I(apanafisru
4HO<f epeHqHar4H( Ter1Aeylrep
yuin lrexrix ecenrep.

Kpaeoue 3aAaq[.r An.q

o6HxnoaeHHrrx
gutlrfepeHqnansHnx
yparueHrai.

Boundary value problems for
ordinary dilferential equations.

KsaHTrrr( ecenreyaeri
6e.nurerperri nHrerpan MeH

LIHAbT XSHe Or'ra A[,I H

5 Ey-n nau ayMarbrHAa 6i,rirrl alyursr,rap PuuaH-Jluyanrr 6e,ruer
Tyr,rHAr,rcr,rHr,rrl q-aHanorbrMeH, Caputo 6o,rurer q-TybrHAtrcu xaHe

-hIITEl6erurer sr cugKttt 6elmercIIAI,IJIA MCII

A6srp:rsr oaueuai xeqicrirre
cbr3brKT6r TanIay.

O EHy 708-01-21 Kararor AucUt.tnrtNn no obpa:osareruHoii nporpaMMe. H3laHxe Bropoe
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(onaaHbrcbr

,{po6*rue HHrerpansr H

npou3BoAHbte B KBaHToBoM

HCqHCIeHITH, a TaKXe HX

npHMeHeHHe

Fractional integrals,
derivatives in quantum
calculus and their applications

q-rybrHlbrnap yrr,rMstMeH, fpyHea.nra-JlerHnxon q-
TybrHAbrFa xarnbrnaybrMeH TaHbrcaAhr.

6e,ruer

B pauxax aansofi .qncqlrnruHr,r r-r3yqalorcr gpo6Hu q-aHanor
Apo6Hbrx npox3BoAHblx PruaHa - lluyr,uatt, noHrrHe q-
HHTerpaJroB H q-npon3BoAHbrx no.qpo6Hsru noprAKaM, TaKHx KaK

apo6Ha, q-npoH3BoaHas Kanyro u Apo6Ha, npoH3BoAHac q-Beftnr.
Boree roro, 0606ueHHe ua q-apo6Hyro npor.r3BoAHyro fprcHaa,rl4a

- JIerHrxosa.

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

Jluuefiurrfi aHarrr3 B

Koueuuouepuou
npocTpaHcTBe.

Linear analysis in finite-
dimensional space

12. BtI TK
EA KB
BD EC

Calua4rur $yHxunoua,r-4ur1
xerlicrircrepiH4e cbr3btKrbl
xeHe KBa3HCbt3btKTbl

uHTefpanabrK onepaTop-
,lapAsrH ureHe,riuai,r i ri

OrpanuuenHocrs .ruHefiHsrx
tr xga3u,tuuefiHstx HHTe-

fpanbHbrx onepaTopoB B

BecoBbrx rfyuxqnoHalt-uux
rrpocTpaHcTBax

Boundedness of linear and
quasilinear integral operators
in weighted function spaces

5 Eyn naH ayMaFbrHAa 6iriu anyururap canMa(rhr nHrerpanau
rerlci:4irrepueH, caJrMaKrbr Jle6er reqicrirrepiH4e cu:sr4rrr xeue
KBa3ucr,r3br r(Tr,r rjHTerpanAbr o fleparopnap.q.bl H rueuel re H4i r xaue
KoMnaKrr,rJrbrK 4acuerrepiueH, HHTerpanqbr oneparop.naparrn 6ip
KJracrrHbrr{ rueHe,'rreHAir xoHe KoMnaxTsl,rsr6 xpurepufiiven
TaHblcaaH.

B paurax 4aHuo 4ucqnn,'rHnbr rr3yqarorcn BecoBbre r.rHTetpanbHble
HepaBeHcrBa, csoiicrsa orpaHuqeHHocru H KoMnaKTHocrH
laHefiHr,rx r{ xea:H,'r}rHefiHbrx HHTerpanbHr,rx oneparopoB B

BecoBbrx npocrpaHcrBax J.le6era, xprarepufi orpaHnveuHocrr u
KOMnaKTHOCTH OAHOfO KJraCCa t.lHTerpanbHbrX OnepaTopoB.

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

I(apana srrv

4raQ$epe nqNa,tgbr( reEqeynep
yuriH urerrir ecenrep.

Kpaersre 3a4aqr anr.
o6srKnoaeHHsrx
gu$QepeHqua.nsusrx
yparueHn .

Boundary value problems for
ordinary differential equations

O EHy 708-01-21 Kara,ror nxcqr.rnrux no o6paroaarearHofi nporpaMMe. H3'{aHtre Bropoe



boundedness and compactness of one class of integral operators are
studied

BfI TK
EI KB
BD EC

Moppu reqicrixrepi xaHe
onapALrH rrHreploJrrruHrnbrK

4acuerrepi

flpocrpaHcraa Moppu r.r r.rx

r.rHTepnorsrIHoHHr,re cBofi crBa

Morrey spaces and their
interpolation properties

5 Ara.lraH neH ayMarsrHAa Moppa reqicrirrepi reopuxcrrnr,rrl
aeprrey s4icrepi Kapacrr,lpbrnaAbr. O6srry ypAiciHAe 6iniM
anyubrnap Qynxqr.mlapaun (ocbrHAsrJraHy renicririH, Moppr,r
rrnri xeqicrixrep4i, MoppN ranri rcerlicrixrepAirt
HHTepnonrruHrn br r reopeuaraprr u H repeli.

B pauxax gaHHofi gucqtn,ruHbr H3yqarcTc, MeroAbt HccneAoBaHHq
reopuu npocryancrn Moppr.r. B npoqecce o6y.teHH, o6yvarculuecr
ocBanBarcr npocrpaHcroa cyMMnpyeMbrx <pyHxrlHfi u rx caoficraa,
npocrpaHcrBa runa Mopprl, nHTepnonruHoHHbre reopeMbr An,
npocrpaHcrBa Tr.lIIa Moppx.

aces. inte olation theorems for a Morre

In the framework ofthis discipline, methods for studying the theory
of Morrey spaces are studied. In the leaming process, phD students
research the spaces of summable functions and their properties,
Morre S

A4uprsr o,rueugi xe{icrircre
CbI3bIKTbI TAJIAAY.

JIuHefiuufi aHaJrH3 B

KoHeuuouepHor'.r
npocTpaHcTBe.

Linear analysis in finite-
dimensional space

11 EII TK
BA KB
BD EC

xeHe

HPqArr @ypse
npeo6pa:orauur @ypse

Fourier series and Fourier
transforms

5 Ara,'rraH naH ayMaFbtHAa @ypre Karapnapbr xaHe @ypre
ryp.nen4ipylepi, @ypre r.r Hrerpa"r rr, qac rerrepi, xrl HaKrbrn br(rbr H
xerxi,rircri 6e,rri.lepi xeHe onapabrq KonAaHblcrapbr seprre,re4i.

B palrxax AaHHofi AHcuHnnHHr,r 3yriarcTc, MeroAr,r HccreAoBaHH.s
TeopHH prAoB Oypre u npeo6pa:oeauu.e @ypse, uurerpa.na Oypre,
cBoficrBa, AocraroqHbre npH3HaKH cxoAHMocrH H r{x npHnoxeHHr.

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

A4srplsr elurelrgi xeqicrirre
cr,r3brKTbr TaJraay.

JIHHeiHrr fi aHairn3 B

KoHevuouepHolr
npocTpaHcTBe.

Linear analysis in finite-
dimensional space

O EHy 708-01-21 Karalor arcuunnnH no o6pa:oaarearxofi flporpaMMe. l,.l:aaxne rropoe
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15. <Dou Heftuax anre6pacr/
A,1re6pbr ooH HeirMaHa
Von Neumann algebras

5 Eyr rypcra rApoJrlr( oneparopnapabr KaMrurr,rH rpoH HefiuaH
anre6pacbr, oneparopnbr( alre6paaap,u,u4 noKaJrbAbr oisrc
TonJrorfircbl, Bope,rr4irl <lyHrquoHal.4n4 ecenreyi,
6urounayraurrap rypa,ru $oH HeftuaH reopelracbr, Tbr[br3Abry
Typanbr Kan,raHcrsfi TeopeMacbt, HopManALt cbr3bt(Tbr
tpyHrquoua.n, HopM{rnabr roMoMop(bH3M xaue r.6. reopurnapbtHbrH
Heri3aepi )qfi eni Typae rar'l(HnaHaabr.

B erorrr xypce cncreMarxqecKa o6cyx^qarcrcr ocHoBbl reopnn
anre6p QoH Hefiuaua, oxBarbrBarou-(ue rAepHHe ofieparopbt,
JroKarbHo BHnyKnaq TonoJrorl4, onepaTopHbtx anfe6p,
rpyHxqnoua,rrHoe HctrHcreHue Eope,rr, reopeva rpon He rrlaHa o
6urouuyrarrrax H TeopeMa Kan,raHcxoro o nrorHocrrr,
Hoprrra.nuHu fi ,'ruHefi HH fi rlyu rUNona,r, Hopl,la.n sx or roMoM op(bH3M
HT.A.

This course systematically discuss the basic theory ofvon 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.

JL.rsefi Hsrfi aHaJrr.t3 B

Koneuuouepuou
IIpocTpaHcTBe.

Linear analysis in finite-
dimensional space

16 BTI TK
EA KB
BD EC

Kounrrcreprir (ecenreyiur)
alraMeTp

Kounsnrepusr
(nrt.rucrrreruHsrfi)
nonepeqHHK

5 KergeHeq eH xyrrKray (annpoxo.t'.laqnr,ray) reopurcsrHuH ap
rypn i oqrafi lan4brpy ecenrepce[repini 11 4o fi u,r srlru periHge. !e,r
ue,riuer 6ofiuHura Kovnsoreplir (ecenreyiur) AHaMerp.
Kor'rnrrcrep:rir (ecenreyiu) AHaMerp aHbr(raMacHHAarbr
oneparopnap MeH Qynrqtouaa4ap Maqbr3Abr Mblcanaapbr.
CurgrrKrslK Qyuxquouan4ap xaHe cbr3brKrl,r( anropHrMAep apKr,rnbr
(ypacrbrpbrnFaH ecenrey arpemrrapu. Kounsoreplir (ecenreyinr)
AuaMerp (4e,'r ue,rir,ler 6oilsrHrua) 6o srsrua nnnrccrpaur4rn brK

Herhxenep. Kountrcrep,rix (ecenreyiur) AHaMerp 6ofiulHura
linnrocrpauu.flnbrtt Hornxenep - A6n eMec. lre.liverrep6ofisrnura
THIMAI KAJ'INbIHA KenTrpyalH ueKnx KaTerrKTepl. MsceneneplHtH

A4rrp,rsr e,ruren,t4i reHicrirre
cbr3bl(Tbr TanAay.

JluHefixrrfi aHa-flH3 B

KoueuHouepHou
npocTpaHcTBe.

O EHy 708-01-21 Kararor .(Ncurnrrx no o6pa:omrerrHofi flpor?aMMe. H3aaHne Bropoe
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A6srprsr olureu4i xeqicrirre
cbr3r,rKTbr TanAay.

Computer (Computational)
Diameter

Linear analysis in finite-
dimensional space



KoHrexciHAeri (KoM[broreprix (ecenreyiru) ariaMerp> raqupu6sr
6oftsrxura caHAHK aHzrnHjaiH xarnur uece,rerepi ueuuariHiH,[e
ecenrcp.

flonepeuHurn rcar tpopnaynr.rpoBKu pa3HLIx onruMH3auuoHHbrx
3aaaq reopHu npr6,rnxeuufi (annporcuvaqufi). Onpe.qe,reHr.re

KounsrcrepHoro (asrunc.nure.rrHoro) nonepevHur<a no ro.rHofi
uurfopuaquu. BaxHeiurue rrpHMepbr <pyuxqnoHa,ros u oneparopoB
B onpeAereHu KounrrorepHoro (auvuc.nure.nsHoro)
nonepetrH Ka. Blr.*rcaure,'rsHsre arperarbr, noc'rpoeHHble no
,rusefiHuru <pyHrrlr.roHa,rarrr u ,rnuefiHsttr,t anropHTMaM.

I4,r,rrocrparurnsre pe3ynr,Tarr,r no reMe KolrnrrcTepHoro
(rnvuc,rurersuoro) nonepeuuNxa (no rovHofi uHrlopnaaquu).
I,IrurrccrparuoHue pe3y,rhrarbt no reMe KounsrorepHoro
(esruucrnrerrHoro) nonepeuHuxa - npeAenbHal norpeurHocrb
Hero.rHoi r.rHtfopruaqrau rrpH orrruMaJrbHoM BoccraHoBJreHHu.

3aAaqu Ha reMy <Buqucrure,tsgoro (rcounuorepuoro)
nonepeqHHKa) B KoHTeKcre o6u1ux npo6aeu qficreHHoro aHanlr.:a.

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.

O EHy 708-01-21 Kara,ror .aucuuru t.t H no o6pa3oBarerbHoi nporpaMMe. I4:aauNe aropoe



5 Aralran neH ayMarbrHAa JIu arre6pacu reopurcuHsrq Herirri
aHbrKraMa:rapH, rueanAap ueH rououoprpu:v.qep, xiuri o,rueu4i
JIu arre6pacu, ureurireriu JIu a.nre6pacu, JIu alre6pacuHurq
xraccnSuraqNrcu, gl_(V) arre6pacuHurl iurri a,rre6pa,rapur,

3nrerr repeuacu, Jh reopevacn, JIu aare6pacrrHsr4 repceriliui
reoprscblHbrq :,reueurrepi, Kaprau rpurepufii, ry6ip xyfienepiH

3eprTey (apacrbrpbrnaAbr.

B parurcax ,qaHuo AucuunJrnHbr rr3yqaorcr: OcHosHHe

onpeAereHu, reopuu arre6psr JIu. HAealsr u rouovoptfuausr.
Anre6pu JLl varux paauepHocrefi. Paspeuruusre alre6prr JIr.r.

K:raccntlnxauus anre6p JIr.r. Ilo4a,'rre6prr a,rre6psr gl_(V).
Teopeua 3Hre.nr. Teopeua llu. 3.neueHrur H3 Teopurl

npegcraa,reHnfi a,rre6p JIr. Kpr.rrepNfi KapraHa. KopHerue
c cTeMLr-

In the framework of this discipline, research: Basic definitions ofthe
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 ol representations of Lie

algebras. Cartan's criterion. root systems.

A6r,rprsr erureu4i reqicdxre
cbr3brKTbr Tanaay.

JIlrHefiHr,rfi anarHa s
Koueunouepuol.l
npocTpaHcTBe.

Linear analysis in finite-
dimensional space

BtI TK
EA KB
BD EC

JIu ame6pacu

Arre6pa JIN

Lie algebra
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2 cewecrp 12 ceuecrp / Semester 2

XOO xounoueHri / BY3oscxu xounoneur / University component

18. En xooK
BA BK
BD UC

Fsrlnun seprey eaicrepi
Meroarr HaJAHbrx

r.rcclegoeauufi
Science research methods

5 Furuulr :eptrey aaicrepi uerisiH,(e K:raccnKalnbrK arre6panap
reopHrcbr s.qicrepiu MeHrepy xoHe onapAsr rblJrl,rMrl-3eprrey
x+MbrcbrHAa KonaaHy. A,rre6pa - KaH.[afi aa 6ip aManaap x'yfieci
aHbr(TaJrraH xr.rr,rHAapAbrq 4acuerrepi xafi,rrr nursru. MyH4a
rbrJrr,rMr,r 3eprrey oAicrepi HerisiH.qe K;racc14KaJrbrtq arre6pa.napAsrH,
rpynnouArap, ca(uHaJrap xeHe AeHenep, coHr,rMeH Karap ropJrap
cerirAi K;raccr,rKarrbr( a.nre6palap4srH ipreri uece,re,repi
(apacrbrpbrnaabr.

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.

AKup,nu erueuai reqicrirre
c6t3r,l(Tbr Tanaay.

JluuefiHui aHaJrH3 B

KoHevHouepuotr.r
npocTpaHcTBe.

Linear analysis in finite-
dimensional space

l9 KtI )KOOK
NA BK
PD UC

<DyHruuoHarau( rcerlic'rirrep
TeopHscbr

Teopur tlyuxquoualruux
npocTpaHcTB

5 Eyn nan rfyHxquoua:r4n4 xeqicrirrep reopfircbrHblq xaJrracbr
6o,r br n ra6br,'raau. Ey:r neH ayMaF[,] HAa $yu rquoNa,r4u 5 ana,r urAi H

$yH4anaenra,r4uK annaparH, 4o,r4au6alsr ecenrepAi tlrettry
oaicrepi r<apacrripHJraAr,r. O4ury ypaiciHae 6inirra anyrxblnap

$yurunouarasrx renicrirrep reopHrcbrHbrH :eprrey e4icrepiu

A4rrp,rsr erureu4i reqicrircre
cbr3brl(TH TanAay.

JIuuefiHu aHaJru3 B

KOHeqHOMepHOM

O EHy 708-01-21 Karalor ,urcur.rruruH IIo o6pa3oBarenbHoil nporpaMMe. l4:aaute nropoe

B.naAerr MeroAaMLr xraccn.{ecKofi a,rre6prt Ha npuMepe MeroAoB
HayqHbrx rzcc.leaosaHHfi H npfiMeHeHH, r4x B HayrrHo-

uccne.{oBarenr,cxofi pa6ore. A,rre6pa - 3ro HayKa o cBoIcrBax
MHOXeCTB Ha KOTOpbTX OnpeAeneHa TA Anlt WHAfl CHCTeMa

onepaqufi . 3.4ecs paccnarpuBalorc, rlyH.qaueuralsusre Bonpocr,r

KraccHqecKxx a.nre6p, raxue KaK rpynnouabr, Korrbua H Telra, a raK
xe peueToK Ha nprrMepe MeToaoB HayqHr,rx r.rcc,reaosaHr.rfi.



Linear analysis in finite-
dimensional space

npocTpaHcTBe.r eurepegi xaHe orapAbr TblJTuMl,I-3eprreyuri,rix xyuucrapsln4a
KonaaHyabrH rarattlapstu r.rrepe.li.

.{aHHar 4ucqunnlrHa rlpeAcraBnrer co6oft npoaonxeHue reopfiH

rlyuxuuoualruux npocrPaHcrB, B KoropoM l{3yqarcTct

<f yHgaueurar snr,tE annapar tf yHxlluoua,rsHol'o aHanr3a, MeroAbl

peueHu, npHKjlaAHbtx aa4au. B npoqecce o6yteHur o6ysaouluecr
ocBanBarcT Meroabl lrconeAoBnHl'Iq reopuu rpyurquoHa,'lsHstx

npocTpaHcTB, nonyqaloT HaBbIKli npHMeHeHH, HX B HayqHO-

ccneaoBarenbcKo pa6ore.

This disciptine is a continuation ofthe theory of functional spaces ln

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
s aces, and ac uire the skills to them in research work.

Theory of functional spaces

6ofi sr grua :r,rerrll gri KoMnoHeHTT / ?,.rerrxnurre KoMnoHeurbl rto gsI6oTaqaa
I(apanafisru
4r.r0$epeHuHar.qblK rertleyrep
yruiu urexrir ecenrep.

Kpaearre 3aaaqla Atg
o6srrcHoeeHHstx

4r.rr[<pepeHIlr.ral sustx
yparueHufi.

Boundary value problems for
ordinary dilferenrial equations.

llaHai oxy 6apstcuH4a 6i.niu a.nyurunap 6ip-6
e:reperix xo:rftlNqueHrri ctlHrynrpnhl 3Jrr [nrHKaJIbt(

re44ey,repai oKyguq sgicrepiuen rauucaglt. CoHslneH Karap,

Xapau-@pu.qpuxc runri reqcisaixrepiH, Jlarc-Mu,rsrpau
TeopeManapbrH KonAaHy,qbIH AarAblnapblH Ilteqrepe4i. llerlai or<y

croxacTr{KajlblK aHar}'l3ae, (apxLlnblK MareMaTHKaaa xsHe

6Ho:rornqaa Ko,rAaHbIc ra6arus xbl:IxblMa,[bl gnStpepeHqnan4u4

ret14eynepai 3eprreyre uyrurciH4ix 6epe4i.

B paurax,qrcurlnrHHLI o6yrarouruecr 3HaKoMcrc, MeroAaMH

r,r3yqeHn, cl,IHryr rpHLtx 3JlJlHnrl4qec K Hx ypa aueH Il fi c He3a BHc tlMo

Apyr or Apyra MeHqrcu1HIlrucs xos$Onulaeurauu. Kpor''te aroro,
nonyi{arcT HaBbrKtt npr{MeHeHI,L HepaBeHcrB Trna Xapau-

Opngpuxca, reopeMbl JIaxca-Mulrrpaua. Hsyueune ancuunJrHHbl
HUHAIbHbIXIIHTb K HCCJIEAOBAH}I'M AHno3BorreT n

ipiue TAyencl35Koerf Qr.rureHrrepi
IllEHCJIMEfEH

au<brbepeHuua,'rarrK
reHAeynep

,{u$rpepeHuNa,rsuste
ypaBHeHH,
HeofpaHHqeHHblM14

rostf$uqueHrauu

Differential Equations with
Unbounded CoeJlicients

c

KII TK
TIA KB
PD EC

20.

(D EHy 708-01-21 Karalor aucuunnuH no o6patorareluHofi nPorpaMMe. H3aaHUe BToPoe



ypaBHeHr{fi co cMeuleHneM, KoTopble [tplrMeH,roTcq B

croxacruqecl(oM aHzullr3e, tfuHaHcoeoi MareMarl'tKe u 6uolorun'

As part ofthe discipline students leam methods of studying singular

elliptic equations with independently varying coefficients' In
add-ition, 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 anal sis, financial mathematics and biolo
A6np.nst o.nureugi xeHicrixre
chr3brKTbr TanAay.

JIuHefiusr aHaJIh3 B

Koue,ruolaepHou
rlpocrpaHcrBe.

Linear analysis in finite-
dimensional space

Ey,'r neH 6ilirvr a.nyursllapAbt Marpl{lraJlblK oneparopnapAblH

"urruKr", 
6ara.nay,rapuueH, Marp t'l qar bt K oneparoprapablu Ke 6ip

Kllaccrapr,rHbIH ueuelrex4iri, KoMnaKTblJlblrl,l, Kocl,lHAblnay

oneparopbr, XapAu oneparopblHblH lrrepauuflcbt xeHe onapAblH

uopuacuHrt q 6aranaynapr,lMeH TaHbtcrhlpaabl.

,(ucqllnluua 3HaKoMI4T o6yuarculuxcr c BecoBblMH oueHKaMH

MaTpr.rqHbIx onepaTopoB, orpaHHqeHHocTblo KoMnaKrHocTblo

HeKOTOpbIX KraccoB Ma'IpHtlHblx onepaTopoB, c onepaTopaM

cyMMupoBaHnrl, HTepauun oneparopoB Xapau n oueHKa Hx HopM'

The discipline introduces students to weighted estimates of matrix

op".ato.., the limited compactness of some classes of matrix

op"."to.r, summation operators, iteration of Hardy operators, and an

estimate of their norms

5Marpaqa,ruK
oneparopnapAbrlt
xeHe
(onaaHsrcTapbI

Properties of the matrix
operators and its aPPlications

4auaerrepi
onapAbrH

MaTpHqHblx

A Ll)(
Cgo crea
oneparopoB
npHnoxeHue

21. KtI TK
NA KB
PD EC

(apana utu

lnibtbepesunalabttt rellaeyJleP
yruia urerrir ecenrep.

Kpaenrre 3aaaqu Arr
o6srxHoseHHsrx
g,u<[t[epeHuuarsHstx

BHEH H 
'I

5 By,r nau 6i,rirrr a,ryursuap.4st xenicrirriH
vauaepi xaHe flHrerpanaay peri yuliH

6e,rurex perri HHrerp.rnAay rapi:4ec oneparopnapAblH carMaxrbl

6ararayrapu, caJtMa(rhl Jle6er reHicrirrepinAeri Purvrau-

Jluyaulur, Befin, 3p4efi -Ko6ep oneparopnapstunq ureHe'rreu.qiri

uyxre,repiu4.eri urerrepAiH o:repicrcpiHeu raye,r4i

napaMerpneplHlH oprYpnt
Jle6er xe{icrixrepinaeri

a AbI HTA l3aec onelllCKTE TTI 14 HTEi6a 6erurex

UIETKI

AHHbIMANbI
MEH KOMNAKTbIIbITbI. (apacruprt,rarstH HHTePBanAblH

Oyurunosa,rAstK
xenicrirrepae 6e,rurer perri
nHrerpanAay repir4ec
oneparopJlapabl calnMa(Tbl

6aralay,rapu

oueHKH Oneparopa

A HOfO
Becosure
THNA

KTI TK
tIA KB
PD EC

22.
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Boundary value Problems for

ordinary differential equations

,{ucuun,ruHa 3HaKoMHT o6yvarouluxcr c BecoBbIMH HepaBeHcrBaMH

il" on"putopo, rrna 4po6uoro I'IHrerpupoBaHHl B npocrpaHcrmx

Jle6eranpupa3,,IuttHblx3HaqeHu,xnapaMeTpoBnpocTpaHcTBa}I
noiro*u rrtiap'pou*"' c omaHhqeHHocrblo H KoMnaKrHocrbK)

ofleparopoB PhMaHa-J ltlyBhn"' Bt "' 
3pae -Ko6epa-a 

-BecoBblx

ilfi;;; re6era, c BecoBbrMH oueHKaMH oneparopoB

apo6Horo lrHTerpupoBaHu' c nepeMeHHbIMu npeAeJIaMH B

3aBUCI,IMOCTI',I or noBeAeHU', npeAeroB Ha KOHUax

paccMaTpHBaeMofo uHTepBana'

The discipline acquaints students with weight inequalities for

;;;;;';;; as fractional int"g'ation in Lebesgue spaces for

;[#'""i;;; oi tr't pu'ut"i"rs"of the space and- theorder of

."*"r""'*r.ntheboundednessandcompactnessoftheRiemann-ffi ',d' i;;i." E'a"v-k"u* operators'l .*.:ig1l:1- 
Lebesgue

*"....'*f,ft *.f ghted estimates of fiactional integration operators

"rJfi;;.'t"b,.i t],iii. a"p"naing on the behavior of the limits at the

uestion.

carMaKTbl 6ara.naY.naPstveu TaHbICTbIpaabl.

ends of the interval in

HHTefpHpoBaHl,lq

tfyuxuuoualr,Hrtx
npocTpaHcTBax

Weighted estimates of
lractional integral tYPe

operators in functional sPaces

A6rtplst erueMAl
cr,t3brKTbr TaflAay.

Jlllseftuutfi aHaJlu3 B

KoueuuonePHolu
npocTpaHCTBe.

Linear analYsis in finite-

dimensional sPace

KeHicrlKTe

.[,ucuun.nuua npeAcraBruIer co6ofi cneuua:runufi xypc' B KoropoM

[1.u"r., *.roA", ,.","aoBaHH' reop,t.l oneparopoB t:*:1"*' u

4-yn*oron*"r",* npocrpaHcrBax' B npouecce obyqeHnq

i6yr"ourr"", ocBa'tBaror coBpeMeHHble MeroAt'l HccreAoBaHl'tt

Meroabl HCCreAoBaHH',l reopuu oneparopoB cBeprK[.r B

nepaToKrepAe
blo napBEc pfl pTKaTIHlHO KHaJlAblKuHno yH0By,'r KatlIIIt a ypcfa6arstrra,'l pHEeal replHl,lctlfl bt H vpTrereop LI[llJt M nap6 anyc HAe,n'o YPKbIryra6btJlaabln6o:rlt bITOoTI nappcpaREcTI prKaAKC cTllt KrepKHAJIAbIuno,byrx

trHc fepea,A3eblt{ repl,l Hc p1-reyAATCop

HKUH oHaJrbHt'lx aHcrBax.

5OyurquoHar4sl6._.
retictixrePAert YtltPtxt
oneparopbl

OneparoP cnePrxu n

rpyHxutlouallHstx
npocrpaHCrBax

The convolution operator ln

function sPaces

KN TK
NA KB
PD EC
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Discipline is a special course in which the methods of studying the

theorv of convoiution operators in functional spaces are,studied' ln

iir""ri.""* 
"r 

l""ming,' students master modem research methods'

il,il;;";i'J;ayi"g" ,t" theory of convolution operators in

functional aces. A(trplsr enueMAi KeqlcrlKTe

cbl3bt(Tbl rirJlAay.

JLluefinu aHaJIH3 B

KoHeunotrePuov
npocTpaHcTBe.

Linear analYsis in finite-
dimensional sPace

MynbrunnuKaropnap reopH,cblHblE 3epTrey eAlcTeplHe

6ur"rrra.n.au apHafibl Kypc. Ornry yp,qiciu4e 6i'rrina alyust'lap

J1e6er xese Jlopenu reHicrixrepingeri @ypue Karap'lapuurtrt

Mynr,rltnnuKarop:lap reopllscLIHLIH 3eprrey s'licrepiu urepeai'

,[ncqun:ruHa npeAcraBnqer co6ofi cneuna'lrHblfi Kypc' B KoropoM

H3yrIaeTC, MeToAl'l t,lCCneAoBaHUc TeOpHt' MyJrbTUnJI KaTOpoB

prlor @ypue B npocrpaHcrBax Jle6era r'r Jlopeuua' B npouecce

n6wenHq o6yqarcurHecs ocBa Balor Meroabl HccneAoBaHH' Teopull

;;;;;;;;;-;'"poB praoB ovpre e npocrpaHcrBax Jle6era u

Jlopenua.

Discioline is a special course in which the methods of studying the

;;;;;i multipliers of Fourier series in Lebesgue and Lorentz

.ou"". ur" stud'red. ln the process of learning' students master the

rlitr"at "itiravrng 
the theory of multipliers of Fourier series in

ic'rirrepinAeri @yple r,arap,r ap rt u rt 4

Lebes e and Lorentz s aces.

flan Jle6er xaHe JIoPeuu xeH5Jle6er xeHe
re4icrixrepisAeri <DYPle

KarapblHblH
Mynl,rI,InnHKaTopnapbl

My:rsrun.luxaroPrt P,aoB
@ypse B npocrPaHcrBax

Jle6era u JloPeuua

Muttipliers of Fourier series

in the Lebesgue and Lorentz

spaces

KN TK
NA KB
PD EC

24.

A(rtpru onuleMAi KeHlcrlKTe

CI,I3I,I KTI,I TANAAY.

Jluneinstfi aHaJI 3 B

KoHevuouePHoll
npocrpaHcrBe.

in finite-Linear anal sls

Ev-,r naH oneparoPaap MeH

reop rcHMeH C naTTa,'laabl. I l3H

re(ic'rirrePAeri XaPau-Jlurun
6elurex uarcuuanast tbyHrqnc,

QyHxqllouar.nnr KeHlcrlKTeP

6i,'liru anyrusr,rapast Moppr rrnri
ya MaKcBMaJIAbl rfynruurcsl'
Pucc noreHuualtt' Ka,rsaePou-

(onAa

Karrll blacKJI c KbI AAc KTblbI UHTE],1

'T
Hc IITbl fpanII pn3 H.q fyHrMy

3eFbl IIbl blAKTII Ibl ll vH MKO pTTell MCfeJIctll II HAIl,laro llo pnapanep
IITTHAMUl M opp6M HlceA rep

HblbltblcAA lrAaTCoaJIoneucrlKC I1l

5Moppu runri re
onepaTopJIapAblH
ueHenreHAtrl
KOMNAKTbIJIbIFbI

MCH

Hicrirrepaeri

crsax rnna Mo 14
TI

KN TK
N,N, KB
PD EC
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The boundedness and
compactness of operators in
spaces of Morrey type

*ta\untuua npeAcraBnqer co6ofi fipoAon)r(eHrre reopHu
oneparopoB u SyHxquoua.lsuslx npocrpaHcrB. lucgunuua3HaKoMl.rr o6yuarouluxcr MeroAaMH AccrrcLoBaHls
otpaHrIqeHHocTtI l,t KoMnaKTHOCTH KJIaCCHqeCKHX OnepaTopoB,
raKux KaK MaKcxMruhHarr QyHruur Xap4rl-Jlrlrrnryaa, 4po6Ho_
MaKcHMaJrbHa, <byr*tltlr, noreHqtliln pNcca, cnHrynqpHbre
uHrerpanbt Ka.nrgepoHa-3urMyHAa B npocrpaHcrBax rnna Moppu.
O6yvaroulrecr nonyqarcT HaB6rKH rrpHMeHeHHlr npocrpaHcrB THna
Moppn a reopu! oneparopoB.

f'u

D cs ct't S a con nti au t on ro thp heo fo o tora rs dan nfu cry onpc
Ds ac S SC ne n ro ud csc udst ntsp p o rh cm rhod oS f stu d n thv

ur)bo dedn SS and oc m SES f() c ass c opactn o uS hc AS rhepc rs,
3tTt x an1 IIard L 11l ood ncv frac no IIilon. ax aut fu cn on,

R SZ Sa Tla n os f C rode n Zpoten lngu unm dgra l'l oM rTev vt S AC S tuS ntsde earn hyp p to use oM rre S S nv type pace
o orrt r heo

ueHrepeai. dimensional space

26. KIl TK
TIA KB
PD EC

Cau4srrq a(naparrapablH
epryp,ri rypaepi 6ofisrHura
rpyuxqrlalapasr 6afira
4a,rnsrHa re.rripy

BoccrauosreHNe
no pa3nr.iqH6rM
.rhcroBofi unQoplraqur.r

Recovery of functions for
various types of numerical
information

OyuruHfi
auaaM

5

MenrMerriK ryaru, K.lllepHur:on a,4ici, t|yHrugoHaaaapasrH
reH3opnbr( xe6eiiriH4ici a4ici ap4u,rrr SynxuurH"r xybl(ray,
$yHxqrlrrap4sr xybrKray oneparopnaphr, *iri*.i :eprreyr"pai,t
MaHbr34brnhrFbr, uexcis 4r.r$SepeHuuanAaHarbrH tpyHrqnrlapau
xybr(TayMeH TaHblcTbrpaaH-

,{ucqunuHa 3HaKoMlrr o6yuaouluxcr c 3aaaqaMH BoccraHoBneHHs
tfyurqr.rfi 3 K;raccoBr eQ$exruru:aqr.rr paHee H3BecrHbrx r€opeM

on BOCCTaHOE,!eHHCc IUECTBOBAHHC TO ot]

PA

yaa

aII II 6 JI IM bIJra KJIACTA HEyn bIaJ'l I'II ita"[ylx PAI,I Aa K aJI btp tl,lqyHrlt Ap
x IJI JIa btK1? KUHq l,rv yHs KTA IIo TOav JI L'I blIIxy 6a 6ov p Hp ap p nybr

t,t f6e,r Jr TCo MaJtilrypan o HIATAH btpe PAbl HI Hp AbIv v(, KUHqnap
l,t KTA 6a M K ltxy K cbI3bIpnbl YM KTbI KII V()u0v HHaraap.4br

urqnfi,

A6up,ru olueugi rerricrixre
c5r3br(Tbr Tan,{ay.

Jlulp'e nsh aHa,ln3 B
KouevHouepuor.t
npocTpaHcTBe.

Linear analysis in fi n ite-
dimensional space
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QyHrqnoua,roa npn BoccraHoBJr
K.lllepHursosa, BoccraHoBJreHH
TeH3OpHsrX npou:aeleHafi
BoccraHoBJreHu, QyHxqu
accre4osaHrfi, BoccraHoBJreHHe 6ecroHe.iHo 4lrSrfepeHqupyelrsrx
$yHxqufi.

H BHA'MATH o\tDHOo tUHOCTI, BCeX \lBO3 o)I(H btx HIICr'1 A IIbtx
L,IH It XH A A H3II aKJI ccov4 eTot\lB, ll

e (r

tori
Ifi

I'u form

cti
fun

stori fu
1i

D sc n ua n tS Studp ents thacq ch b Sem fo Sre npro g
fun ons lro cnl ASSEs the c ionc ou sv known heprev o msrev
on eth x S once f rS o ref torioperato llC l1o the nng atrS, e

rwe fo a Ss bpo near lunc otl anpo S h ne store rIn func o sn
lrom c SASSE th method fo K She rn azo rest flov lun onsng

mfro c sasse b th meth do fo tenv sor duc S of ctpro nilo S,
o rs fo rc nperato cn no s rS c S rthlu rpe pc scarcre h

raresto oti n of n n te d ntf'fere b fue ct-l otr sl1

yurqufi n: Kr'raccoB Mero,4oM

$yHrcqroHanos, oleparopr,t
repcneKTlrBbr 4alrHefiuux

27. KrI TK
NAKB
PD EC

EpriH aare6pa.nap xo
oJraparJ{ aBToMopQn:vaepi

Ceo6o4Hrre aare6pu
aarouopSusuu

Free algebras and their
automorphisms

H r4X

Itc

TeopHrcbrHbrq :eprrey e4icrepi (apacrbrpunaAr,t. OKbrry ypAiciHAe
6iriru .urytxblJrap KolMyrxeJrep a,rre6pacrr *ara oropo"rn
arrouopQusu4epiuiH, eprciH accoquarueri a,rre6pa,rap xeHe
onapAbrrt aarouoprfnsu4epiniq, epriH flyaccoH alre6pa,rapun
xeHe onapAlrH aarolropQr.rsru4epiHiq seprrey aaicrepiH r4repe4i.

B paurcax 4aHHofi 4ucqun,ruHr,t rl3yqalorc, MeroAbl HccneAoBaHlm
reopnu cuo6o4uux a,rre6p u r,lx aerovoprpus^ros. B flpouecce
o6yreru.n o6yuarculuecl ocBaHBaror MeroAr,t HccreAoBaHr4,
a.nre6pu MHoroqJleHoB H Hx aerouopQn:uoo, cao6oaHrrx
accoquaruBHlrx anre6p H rx aarouopQu:uoa, ceo6o4uux aare6p
llyaccoHa u Nx aerouoprpusuor.

Ara,rras neu ayMarbrHAa epriH xeHe

thods of the theory
In the framework of this discipline, research me

onapabrrl aBToMoprlt:u4epi A4srp,rsr o.nurelrgi
CbI3bIKTI,I TANAAY.

JlusefiHufi aHa.lru3 B

KouevHolrepnou
npocTpaHcTBe.

Linear analysis in finite-
dimensional space

XEHICTIKTC
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free

ti

fo a b andras the r au n1o o h smS arerp n th eam ng
S ude nts rmaste the methods fo s ud l'l th a bv ra fos

om a andSpo yn
afree ss Co lil il Sbra dange

th r a uto om hiSM frecrp s, Po sson al bc ras and the r
automorphisms.

Tarrga 06 bIII H U] a 3ne Hlgr RTl KO iH oII EHTTE 3"'I e IIKT BTI etI IIKOM HCo 'l br oII BbI6()28 KII TK
III KB
PD EC

pefynrpnsr oneparopnap

JluHefisue MaKc MarbHo
peryr'rrpHbre oneparopbr

Linear maximally regular
operators

CrrgslKrsl MAKCT,IMAIAbI 5

Arc(un,rnHa Haxoar,rrc, Ha

raqecrse H uo fi reopr r.r A,+o:p.';ll1" #: 1;r, :::;il",J' r. ;crlcTeMaT,rqecKl ?r3IaraloTc, I

o6nacre .il";;;;;;;'-,xffi:iJ,H"ffX"":H;"[?#o:
npHJIOXeHUeM K ypaBHeHHrM B qacTHLtX npora"o4rur, 

"cHHryJlrpHbrMrj nepeMeHHbrMH roar|@r.rquenran,tr.r. b6yuarouneEcr
nolyqaroT HaAUru o6paqeHfi, c 3aMKHyTrrrMH OnepaTopaMH HycraHoBneHx, r:Ia,4KocrHr,rx cso crs o6o6u.(e"no.o par"rrr,
KOTOpbte B HeKOTOpOM CMLICJIe MaKCtrMaJILHr,t,

AAFA

3n lt IICo Teo Iu cpa I,Iropnap cae IIp NAJIbI ,1K H bIrrf I II{A,'I.1S"p" K
TC ,l Teo U9 hI HLIr14ey I'bI'rop H c bIp HAavoIlaa HEJI etll HEJI M feexY rypAe oH ne TO IJI o6,'rpa pJla A H bIcTa bIp H I]I r(p

r'Ibt cT,I IIT,I I,IKYP H (aHTa I,IIIKan lIa eK ,qT Hef 3vp r'le exc JIo I]Ip HapA
Ac I.JI Lt MATH6I blJlAT I,Ify pn l(o3 HTTeh\v cd)0 A JIbIbIp6ec HATybl

TC c JI fer ttl v p (onaaHbr l,l Ma3p AAhI IJIBMYHAAN M aJI bIJIAUIv p
l,t o I1KTYfi He trlepaTOpna cpM )I(YM xa eucrey KA HAAH 6LA p

at\1 IIfbl Ml,t a HMKCAI 6oAJIAbI aJI TbI II xar bIn tlle lIl liMA nTEII cTt-rl Kep
11Kac H o Ha I,I ,rtaeTTep llI,I Mp ry e HD fepea

ti
basic

efi
ial ith

D Sc ne s at the np tersec o foI'I o or theo anpera d ua tary veq
rheo flo d ntffere lary s matte cal Sys S 0ut thv Sfo orest r t't he structu re fo tndo a ns Io d n II I}o It) un boundedo oral rS thpe a ti no topp art di fferen al aup onsq
S n van b Students sk rh

Arrb$epe uurzaaAhr( re{Aeyrep
YrxrH rxeTTlK ecenTep

KpaesHe saaa'rn Arg
o6tlxuogeHHrrx
gurpQepeHqr.raasnsrx

ypaaueurfi.

Boundary value problems for
ordinary differential equations

(apanafisru
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process,

their automorphisms,

Irequations.

coefficients. closed



operators li
uti

and estab sh oSM thneo SS esrti aof nprope era dtzege
so on tha aret Sln senome SE maxlma29.

6orruex perri ecenrey xeHe
relueynep

Fractional calculus and
equation in quantum analysis

Ksaumsr4

ItcquneHufl ,1

B I(BAHTOBOM

,{po6Hsre
ypaBHCHHq

aHanH3e

ana,ru:laeri 5

.flucqunuua 3HaKoMHT o6yvalorqnxca c Qyu4auenta,ruHrrrrlt.r
TeopeMaMr.r cyulecrBoBaHHs r4 eAr.rHcrBeHHoc ru l.nt tuuefinstx wneauHe Hux Apo6Hbrx q-pa3HocrHbrx yparHeunfi, rAe q-
npoH3BoAHaq flRrfleTcfl nu6o apo6Hoii q-npou:no4Hofi palraua _
Jlwyentnx.nr.r6o ranyro-$paKut-loHHofi q_npoH:ao4Ho .

anyllIslnapabrHne 6 r'Il MEy,r EI3LI HExc(TLI 6Ic Me3brI(TtI
6e,'ImeK auq JILIP[,IMAI,I( rer(4 H IIJeey IIJ M IIep YIxl 6aH xeHCp
xan 1613 6 bI bI H fony l3rrrypan Teo aJtM a bIpe p MYHAAFLI q

EIcHAbr Pryr,r JI},IMAH BUJIE 6oJImeKvy c6I ITq ryr,rHII,I CMeceKa 6er ur Knyro TA Hq 6IHAbIry H6ITA CTBIp6rM PAAI,I

introd
for lin actl

Ri
ti fracti -deri ti

ISCD ne ucesp students to the fundamental ex sten andunl neue SSq ar and non frInear ona -d llerenc eq
atu on wh reeeq S, the en-d at ve s e erthq emann L ouvl efrac nao rIde vativ or ut nalo va ve

aNrp$epeuqHar4brK re{aeynep
YrxtH ueTTrK ecerrTep.

Kpaerrrc 3a1aqu A fl
o6rtrcHogeHHr,lx

4u<prfepeuqualsuslx
ypaanennfi.

Boundary value problems for
ordinary differential equations

I(apanaisrrr,r

30. KtI TK
NA KB
PD EC

Hxrerpa,r4ay
afiHsrua,ru
HHTeFpaJrAhu

oneparopnapAbrq
6aralay,'rapu

BecosHe oueHKr,t
LrHTetpanbHbrx o[epaTopoB c
nepeMeHHbrMH npeAenaMu
uHTetpHpoBaHrrq

Weighted estimates
integral operators

C:UIMAKTbI

variable inte tion Iimits

ueKTepl
6onarsrn

of
with

5

I4cc,te4oaaHue r.rHTerpaJrbHr,rx oneparopoB
npeAenaMH [HTerpHpoBaHr,rfl, a TaKXe ux
KOMnaKTHOCTT, B BecoBhrx npocTpaHcTBax

ap

anAay

l4lg.refaJrAa lxev AAHbIMAJ]BIKrep HKII JIA6o TT,ISv HL'LfllIAP
VHTE neo6r(fpanA xeHEpnparo OJIA bI cHPA .UIMAKTLI fJIe6e
KE TH lIIEHHACKTep rl MeenlMAlJI H MKO NAXTbIJII,I FhI H prevI4Hre trlEfpanAay bIMAJIAI,IH bIKTep TBI6ola H Xa u-C KJITEA Bop
one TOpa HT,Iqp6r JI 6eCAIMAKTbI f l(TecTlKeHl emHI HEJ]p IIMAln

HME KO nM AKTLIJIbIT5I HbI H IAJIA6a rra bI BAv p H A'oup rep KII0yB. Cre BnaHo TbIBarye 6,rorl KTI roLtto HANAbI I( eal L'T HTEcrepl fp
ure auHbIMAJIbIKrep il6o TITIyH0 Hrlfirnap ofiHA Bo3eKTepl pou Hbt H(aapr bI1' HafaT'raHI6I HHTEpa oKTANAbI TO anepa pn p

HI'qEHHOCTH H KOMIIAKTHOCTI' O -Clexroea s
o

c nepeMeHHbrMr.r

orpaHrrqeHlrocTr, r.r

Jle6era. OqeHxa

4n<p$epenqraa,r4br( rerlqeynep
y[IlH ruerriK eceflTep.

Kpaegsre :aAaqz A,,rq
o6HxHoaeHusrx
4r.r<f QepeHr4lansHsrx
ypaeueHHii-

Boundary value problems for
ordinary differential equations

(apalailrrnr

KTI TK
NA KB
PD EC

theorems

@ EHy 708-01-21 Karaaor aucuuruzH rIo o6pa3oBarerbHofi nporpaMMe. I43AaHr.re Bropoe



HrrerpxpoBaHfic Koropl,rx qBJrrlorcq nepeMeHHr,re $yuxuxlr, rapa
Koropr,rx yAoBnerBoprlor ycnoBHro Ofi Hapona.

RBeco xbI aHcTEaX JIe6e ta cnpocrp HH N'Il,t A JInepe AM unpeAe
H HTC H llit uuH Oa BATCfp HA'po B,ro Ht{ o-p p 4)YHKIIH' IO,ua I litr'I HL IJI

eToM bIA B-Cre aI1 oII BA hrneEarye btLH o TIC LIfpan Aparo p nPeaena

ti

ti

nI ves ti oon f tcn aga th abgr c tcn t)o m aSgrat tS,
Sa the bor ulldedness dan n we dc beLe Sgh gue

S EstS. tema S of ethpace unbo dedneSS and oc m tne SS fo thpac
o ar tor n we te Ledpe be s Sgh thsgu arl bpace

n on Fm s a a nfu C ongra v tTleth do s fo
aB ue Ste ,'l te a opano rSto whoSE I'Ipera te no Ir]t tS aregra
anab fue cn no s hose kerne s sat eth O at'l ro ndco on31. KfI TK

NA KB
PD EC

exri:i.nyi xaue oraprLr4
(oJllaHht cTapbr

BtroxeHtlr tlyHruuoaanrxrrx
npocTpaHCTB r-t l,x flpl{noxeHr_t,

Embeddings of function spaces
and their applications

OyHr<unoHan&,rK xe6icrirrepli4 5

Oyxxur.loHanArrx reHicrirrip.qin eHri
OnapAbIq KOlAaHslglup",reH TaHr,rCaAbI

lncqunauHa npeAcraBnrer co6oE reop l.r BnoxeHMii
QyHnrluoHalsHux npocrpaHcrB r.t ux npunoxeHu . lucqunuua3HaKoMHT o6y.rarcquxcq BroxeHHqMr.t QynrquouansHsrx
npocTpaHcTB ,l lrx npunoxeHU.sMr.t.

Discipline is the theory of embeddin
applications. Discipline introduces

Iicationsfunction s and their

Hn3 I]aJ.I I,1KUHOEy,r cK TIcyH0 A K H KTE rII :l,{ H Teo c J\Ip aJla I,I \{ Hv p p
no aHxe ,lI bIIIH KO .qa C MLIPAbl H Hc Ilarap I,TE \1TTanaabr aJI ,lbI ayur p

o l\1 AJI a bl3y ltxepe p

gs ol function spaces and their
students to embeddings of

A4up,ru olureu4i
csr3r,rKTbl ',raJraay.

Linear analysis in finite-
dimensional space

KCHICTI KTC

32. KN TK
nn KB
PD EC

apar xaHe EelllraH rrnri

flpeo6pa:oaauur rnna XapAu
n Ee,r,ruaHa

x
rypneHAlpynep

5

au ryp,reH4ipyi, Jle6er xaue JIopeHq
eHI-t3lr,rfeH

Xapau ryp,reH4ipy,repi, Ee.nru

u:eue,rreH4il i rirraeH TaHbrc .I6I

By,r nsu XapAu xase Eelauauru nrl rypneHArpynep reopHrcbrMeH

ryp,reuqipy,repaiHKeHlcrtKTeplHAeri

<Dypre
irnytxbrnapAbt
xos$$nuheHri,

<Dypseuirr

4acuerrepi,
TpIroHoMeTpfi fl nr,rK (aTapbr,

cunarranaAbr. flau 6inirr.r
Ar<up,ru o,rrueuai
cbr3brr(Tbr Tiuraay.

Jlwne sstit aHarn3 B

KonevHolrepHol.l

X€HICTIKTC

HCTBE.
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operators
well compactness

Hardy-Steklov

Block-diagonal

Jlusefissrfi aHaJH3 B

KoHevuouepuolr
rrpocTpaHcTBe.



Hardy and Bellman
transforms

type

4n"urnrrru npeAcraBnqer co6ofi reopuu npeo6pa:oraHua runaXapar r.r Ee:r.nuaHa. lnalunnna 3HarcoMlrr obyuarorquxcr
Tpxl-oHoMerpHqecrqMH pr,[aMu oypse, xostpQuureumuu @ypre,croicraauu, npeo6pasosauuauu Xapgu,'np"o6p*o"urrrw
Ee,t,ruaHa, otpaH[qeHHocrbro BBeAeHHbrx npeo6pa:oeauufi onpoc, paHcraax Jle6era u JlopeHqa.

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 finite-
dimensional space

33. KN TK
fIN KB
PD EC

Herolrvyraruauue Lp

Noncommutative Lp spaces

eMec Lp

npocTpaHcTBa

Kovuyraruori
re4icrirrepi

5

3ror rypc nocBruraerc, ocHoBHhlM csoficraaM HeKoMMyrarHBHbrx
npocrpaHcrB Lp, nx,rrcvar HeKoMMyrarHBHr,re npocrpaHcrBa c
uepofi . Herovuy"rarlrBHoe HepaBeHcrao f€,rt4epa, a"ofar*rno"""Lp r.r H3Mep[Mbre oneparopbt. OH cogepxur HecKolrbKo np]rMepoB,
fl Bnrrrcquxc, AorroJrHeHr.rrMr,t I
Teopuu npocrpaHc* Lp. 

t nphnoxeHH'MH uerouuyratun,ofi

ti

Th S c uo ers n stroduce baS c rt CS fo nnopro n-lco INpe uta e Lp
S l')c uds, onnpace mco Um tatng n-) sure s S noNC mo mpace uta e

oH de r Ual duaL ar)d meas rau b e o It conta Sn

B MKOYn T llHxypc T M LecMyra KE cTrll KTC HI H rtp 3 IIHp
cheT'reKA eoJIltrHE,pr MA MKO M RTtl TI ccM KCyra CTIH KTC He,p

KO M 'fL1 TIB ecCM rMyTa eil ter,Ae HC tAt H Lp KC cTt IIflKrep rl KI .ilp H K
AeftcKA eII Hxa OJI uIe neoMAI a ?:1Hpnparo ITI oJIapfa AIp

l!,1KO N,I BT e M c KC TIcyTarH lll K'IC Teo tlv LIc blItLp TO,t LIp p H KTbI JI LIpy ap
e II bIo,[,D.aH CTA btK 6o,r bt fI TA6 JIAbI TbIp ll 6 U]Itc bIctVp an,qa bIpa

LIL1Arypa

A4upltl olureugi
cbl3br(Tr,r Titnaay.

llaHefiHsrfi aHa.[H: s
KouevHouepHotr.r
npocTpaHcTBe.

Linear analysis in finite-
dimensional space

KEHICTIKTC
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several examples,
noncommutative L

and applications ofsupplements
S e theo
which are

34. KrI TK
IIA KB
PD EC

Teopr.trJI bl (-brKTIiManA6tnr,t K
Ke3Kapac

Teoperrxo-aepoqrHocrHH fi
noAxo.4 K 3aAaqau AHalll:a

Probabi I istic-theoretical
approach to Analysis
problems

Aualt:4i4 ecenrepiHe 5

Xyu4ray oneparopnapLrHsrH 4are,rixrepiHiq tlygrqzx,rsr4
K;IacrapAarbr brKTHMarnAr,rK e,rure,v4epine 4uror"r"i oprulupr,,

Y:::::I:ry: HHrerp:mlav eArcrHirr opraura 4arerirrepi,
eyHKuurnap K,,lacrapbr 6ofi sruura H(rHManAbtK e.nureugepiH 4ypy,reopur.rsr4-$yHruuoHarAbr( xaHe reoperHKaJIbrK brKTl.rMarabrK

1^"1_.._^1o1"1r","oup", rypanbr ecKepry, KBaAparypanbr(
eopMynanapAbrH opraua 4areaixrepi, Aep6ec rybrH46rnbtrerueyaep.qi u ureru irvraepiH oprarua 6odrruuru or"*p"rriuurrruy,opraua a[aMerp.nep, SyHrr4.roHa, 3KcrpeMyMbrH ia6y ece6iHle
Er(THManAr,r;rH( e,rureujepiH (oJraaHy.

C HE ocOTH ,'IHTC bPeAH HO B qT oII l,tCTH x MCpo Ita IJK oHa,rt Hp qU xl,l0vaxKJIACC oII IU olt TUc neo aI-pe TO B B co cp TAHOpo B,I H c llHcLIA, peA
no UI oII Tc 1,1 Mrpe eToAa HHTE u BAII AA Mrp o IITCpo oJI TIo II eLIKup rpoe

TIIOI Tc l,txH MBepo IO'IHA accaxp }I W oKIIH o 3aMv{r .4H eqAH HE
OTH co bllTe,t oll Teo KO- opeTu HAJI H0yHnr(t.{ btx LI o KO-peTH

HqT co .II I bIxBepo nocTa HO KBO c tl nAH o utpe 1'HOC L1fpe
LIM H llA AH LIlt xerep Hpo a II bIxKBAIP lv r'Iryp c11.!. A0op v 3A II lllKper

lx H L1 upe llaIle AA B LIypa ac btxTH 3t1 brxBoaH Bnpo cII vAcpe
cu I{ u M HEpelHe HA BCrp TH,THOC bIx Ntpo Kp

Bqe qbI A3a,.a cJ] liII 3I KC M a It AKrpe oHAIAyM u0v

cti
ri structi

ti

fo

tI
ial

eTh rserro l'o recovenn o rto s a ritcc pera th reSge opec
bba mcASurc nospro funty cona seAS a rae forSITOS, thege

onM te Car o l) a on meth ncoegr onod, fo robabp ty
smea reu S no c sa ses fo cfun oon ne rcmarks, l')o theore

funct no a and rheo retl ro bba taS tep men sty of bro mp s,
a era rSEITO io determ lnge St c dua rat reu urm aq S a rro rSrage

Mof t)o c ar.C o n te ra o l') me hod Sg d SC reti tza o l't fo os u ons Io
d ffere t') al atu ons on vea d ameters no VCa

AKup,rrr errueuai
cbr3brI(T6r TanAay.

Linear analysis in finite_
dimensional space

KEHICTIKTE

3aaaq,

IIonepeqHHK].r

Jkuefissrfi aHarrzs B

KouevHouepHou
npocTpaHcTBe.
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cati atin
a on ro bba stpp emp ureas s th b em fo ccal upro th
extrem um of the

35. farya reopurcu

Teopx, fa,rya

Galois theory

5

I4:zytarcr.ca: Hexoropsre Ba)KHbre rrrnbr pacuupeHu, no.nefi. flo,rearreopariqecrlx qucel. ),reveHrbr reoprh rpynn. Hopl,larrsHure

f:yfl1, Aerovop@u:rusr noae . ipyn# [arya.'nlprao,.
rpynnbr I a,Iya. C oorBerc rare l-a,rya. Teopeua o 

"bnprr*"nr",*3JIEMCHTAX.

ied

hi

There tuS d S mo e m t oS fif eportan ed xtenS ontype s fo
bra c un bers.malge E enem ts fo u theo no agro p nexte SIry ons

F e Id automo sms Ga tsorp ugro ofp ugro p
oc tTe ndence Theore onm con te

repAl
rpynn

I]KECTI

c XE it6H MAOp KEH6r3Abrp rI H 'fuirry H re6ATnep nTep panBrI(
e ccaHAa atap p oTE uflcrep LI 3JIE M Hp p HT,IH HTTepl MirnAbrop

KE J] er1e cTe a TOB Mrtry 113pep, pAlH fopo nMAEP TIAIanya v bI,]-p apf nacbr HI,Ianya f a,,rynrp H ce LIpeTr, cya HA 3JIEM HTTCft, TY p
6I MArypan Teope eA3eprTen

A4urp:rsr enmeuri
c6136r(Tbr TirnAay.

JlusefiHsr aHaJrr,t3 B

KoHeuuouepHou
npocTpaHcTBe.

Linear analysis in finite-
dimensional space

K€HlcriKTe

Ka$e4pa orsrpucrrHAa (apacrbrpnr.qu Nene 6eririnli
laccqrgryeuo u ).rBepxrero Ha 3aceaaHr.rlr Ka@eAprr
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functional.

KTI TK
nA KB
PD EC

are Field

The order the Galois
Calois elements.


