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ETI TK
EA KB
BD EC

-l'puroHouerpurnbrK 
Oypbe

(arapnap xeHe oypbe
ryp:reu4ipynepi
TpuroHouerpuvecKrre psAr,r
<Dypre rz npeo6pa3oBaHr.r,
@ypre
Trigonometric Fourier series and
Fourier transform

rypneHAlpynepl) rreHi rapMoHxKiurbrK aHanr,r3Iir{ Ma}Ir,r3,nbr
e4icrepiH oKbrryFa 6arslrra,rran nen. O4ury r{brcaHbr periHAe
opTo[oHaJrbEr Karapnap. rpHroHoMeTpHqnblK oypLe KaTapnapbr,
4acr.rerrepi, lupuxne Kocr,rHABrcbt, Oe ep KocbtHAbrcbr,
xr.rHa(TbtJrbr(rbtq xeTKiniroi Illap.rrapbt 6olun ra6ura4,r.
CossrueH Koca Oypbe Katapnapbr KeueHAi T'y?i xaHe eceni
rpur-oHoMerpurlrr4 @ypre (arapr,r oKbrrr,uaAbl. O(y lpaiciHAe
6i:rivaryurrulap rpxroHoMerpusnus4 Oypue KarapnapbtH xaH-
xaKTbr MeEr-ein. ecenTepai uellry xeHe 3eprTey aarlb]napHH
urepyi rr,lic.

{ucqunluHa (TpuroHoMerp[.recKue prAbr Oypse
npco6pa:oaaaur @ypse> ranrerc, [peAMeroM, HirnpaBneHHbrM Ha

8 xeHo(aTapJrapbt Oypse

H

(TpuroHoMerpl.lqnbr( Oypse

I,IE BAXHbIM MCTO]IOM oHHtrecKofo aHanH3a. o6ber(T

Mareuarnxa:lutK
ranaay Il
MareNaarH..recKI.{fi

AHAN 3II
Mathematical
Analysis I I
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u, - opToroHanr,Hbre prAbr, Tpr{roHoMeTpHqecKne ps.qbr
cBoiicrBa, cWMa AnpHxne, cyllrMa Oefiepa, Aocraror{Hr,re

ycnoBl.r, cxoAr.rMocrl{. Kpolre roro, H3frzuorcfl KoMrrJreKcHEre rurrht
prgor <Dypre H r(paTHbre rpuroHoMerpHrrecKr.re pr,q6r @ypre. B[poqecce o6yreuu.r yqaulnecr aoJrxubr ocBor,rrb
TpxroHoMerpr4qecKr.re psAbr @ypse r,r oBnaAerb HaBbr(alMr,t pemenus
[po6JreM u ccrre1oBanuu.
Discipline "Trigonometric Fourier series and Fourier transforms" is

o6freH
<Dypse,

hiubj
bj tri etri

Di atipertie
tindi addi

tl tri
etritrig

skil

sa ct medal ta teac m trtan methods fo harmon1ng po c analysls
Th o ect fo IS rtho o nalo senes nomoarnlng oFg erun
sen nchlet d npro s, Fa r summr sufficlenye t,
co son fo nco VC cenc In o Fo erurr Srg ene comSn, ex sp type

mand u onometn Fc uno serp een areS stud d In the Sproc
fo master enstud shtS uo deamlng, astm r the t.Io om Fc uflo er
nSE es and a u re S n earchres and blem oS vl2

EN TK
EA KB
BD DC

Xap.ar rumi ca,ruarrbr reuci3.aimep
BecoB6re HepaBeHcrBa rrna Xaprl
Weighted inequalities of hardy type

t3

uaprTapbrH opHary.a XapI, rqflTec uHrerpau6rK xase ahcKperrir( oneparcpnap^brrl
HopManapbrl 6aranaya6r o(Lrryra 6aFuTranrau nen. O(y ypaiciue 6ilir,ra,ryurslrap
xrmerparuLr( xoHe rucrperri Xapan umcc ca,ruaKru reHci3.qirrepaiI{ oprrH.aiulyrrHstrt
(axe, ri xeHe Nflxiairri ruaprrapsrn opxary aaicrepia, aapr."y a".a"irup"i, ,"u""pyi
TT,lIC.

At culuru,vqa (BecoBLre HepaBegc,rga rxfla Xapat,t) xBJrrerc{ npo,rtorxegrcM Teopfi,
ruHerHbrx oreparopoB r HanpaBneHa Ha rcyqeHfie [HTerpr!,tEHLrx , A[cxpgTHbrx
Becoolrx rrepaBerrcrB Tnna XapAu, ycraHoBreHxc lrx Hco6xo,qrMbrx tt .uoqra.roqubx
yc,'roBrrfi, oueHl(fl HopM HHTerpzutLH6tx r.t AtrcxperHlrx oneparopoB runa Xapat, B
npouecce o6y.leHr-r, Mar{crpasrbr ,rloJlxHtr ycBoltrt ocHoBHEre MeroAbl ycraHoB.rregu,
Heo6xolxMbrx t, Iocrarovxux ycloaul anrerpanEHBrx tl .axcl(pertrrx nepaaeucrn XapAu
u npr-ro6pecru raauxfl tccneaoBarrltr.

integral
stimating

basic dition

t'h d sc rne Hard lnp ghted al tiesv ls coa l) nuat ontype cqu Io the Io neartheory
and d ne alts atmcd us1 doperators scrp and scretediyln 8 Hght typeardy

ual ri estab ish thcneq es, ccn an suflld ctng cnt dhionconessary e crh ofnorns
and d screle Hardntegral rators, n h) type carnope unds5. shouldn8 proce ergraduates

cam the method for establish nthe cc sufficand ,en conng foressary integral
dan d screte Hard ln anualities d Irc searchra sk s.

x TUTITI c&tMAKTLIap,]u llTellcr3al 6IILIc KILImep cu lILIapoIIepaTopn IITeopIl,
x&t oo iLINI.ACLI Ta66r.qanBt itrx e

'l
x ltcxTer?&rI6rl( fxc I( II UNTCCTl(perr xap.u

c TEHCIA'IMAKTsI I(re3,t1t o.,tp.l |(611yaa. IILIap.IlLr( II xaHel(axeTTlpHHXan)' t-!rxeTI( IiI

Mareuarara,rsrr ra,r.aay II
MareMarxqecKfifi aHanr3 II
Mathematical Analysis [l

Ta{aa 60 glxura koMrto tional Com o nents/ Kotrnogetrlr no ert6o
3 EN TK

EA KB
BD EC

Hurepnolrure teopx-tcsr
Teopu, tin:rcpnojurrt{rl
Interpolation theory

7

t1 uIt,E Teo uHTepnon, ontuH,pllrc6D) (HTepn 6arsrralmnejlrcrepilt 3epTTeyre
HCCa-P T H& HXeA Ka,ropI,l ur4Mapqn L/\epoHa TCOpC Manap6r, xyn }(kertlcTlKrep, apanLl((,loH!61 Ktlmepnor, teq :t:l altrcTlll ac6tUKI'AN' OHxa ecTlk-Tep 6IH l.KacIleTTep

a,xlcT H xaHeatl6ll(TaMacLr OHI,I ll IioTH)I(eClH,q€ ftHETI3

MareMarxkan6rtq aa:lqay ll
Mareuatnqecxaf, asaarc II
Mathematical Analysis II
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aarjlnonrutanaytatluo0v, rraJlil |( c-nt(cIIr t(Te tlprt HTep I ,t6rnap repcr:t,
TI |:tIlu Iu t'A tlt1 tl IIO]|I H)cop uuHTCp CIIit Acu ltUxIIIrcIqIltol.t3y HTCp

lrMCI OIlo LI\,pc 3tIxc KaJtMapux r,ll a. npo nap B.pocTpaHcT
IIHHLICnpo onrquo c]'Bl,HTepn

r It{cpocrPaH tlrrpcaeJl M9TOALI
BOUCT l{cnpelcneH u ero c Bit.iicrMeTOI6t R !1 are o H ,lPe3y 6y,re

}I t,t I IOJI LIHAB kltafrrcTpallT vqaK)T l()Bl|LIX HiLTILHKUITO Il6txSv
CTBnpocTpaH

'l hc d DC D latscrp lon atts almedcrpo studtheory thc mclhod iyin nI n:latioterpo
Theorem I R 1'orl Marc nkn. alC dcro rsal ofn. aces.sp intermediate.
n lal on defin on Ioterpo K methodspaces, itsand rt ndefi on fo Jpropc es. methods

and ls es. aAs urcs fo nlntraiproperti und uatcs recc,c. ki sergrad lo n fointerpolatio
lh nmar lirn!^ onallrI

5N TK
ET KB
BD EC

yaK6n ayttLtMbr 60 LrHura ,aHHzrMuKzUr6tK
re(reynep
,qtnaMH.lecKxe ypaBHeHm Ha ux,uar(
BpeMeHI,

Dl,namic Equations on Time Scales

7 ueyr

pc3yn

f-adj

.IIfI a tir,r t,l lt,la A(LITT oil) II lltecemey p TEpeTr 6t3UKr6t( clfl HIIIrl.re} nep,
H -e3 I'TIC tlllTl TC I IIIp rtlc)' t4e.I,,lcp ) a/lrcTepr xY TYPIC

c I,I\'T6I\ \t II xo l)tPxyFene rap aTLLJaf6t JITeruey ep,
ATIHIlIt,.l I(&t H( t3,rtTerlc 6t36t \r6tI( rtlrCH I\-fJlerrep IIK'UI ti II III tlaM a,,tK 6ll( xyfienepfe
aJIIall n'rap te xSHC UL'I IJfAHep,[r uJeuy xclteHt'M lt xa6iaIe e'rTlpn ener,[ey 6ona,(6r.

B tlc,1 il11Il I0ll c,,cTcMaTl,lqeck tl II llLtcl.aB.[c NIpe,q !"IOJILI qeTa III ktrrr lt\ICpac l.t,Bpe
-1 u 9tu II BOfO nypaBHcll fiHei:irr]Iep oP,Ixa. Itt B'I'OypaBH(jH t4poro nopr]lI(a
caMoco ll HC AA. MnPrxc I,IypaBHe[r oafi.rcTpaHT lila8 l(t,lny'r H,"j,{ 113aIapeue

ka3alc.[bcTBa,to LT aTO tno Ntr-ise fiH uc rcc MAM t4 BIIC ll u l\l Bypa nocuefo Pr,qKa-tlr/'l AM t1 ct(h lrl II aBe llCT eiiJIUH III,Icp BAM, M ,'terrCI,'MN I(H!CC tl IIAM)\k cc ct(xM a\,TCTCM
Th d sc n maticalp syst nt odseth lbrly presents calcu ali ,l ll1 scal orderfirst8 es. atDC

ationu nd ordeq near u andali neq ons, ual s. U alcscq ndergradu
rccet c s ls lnk bIems and rooflng of resu tspro n nearp slems dan uation Ios), eq
h rdc n am lc ngher ual neardy lecticcq rties. am calsvmp stcms.dyn sy

I(apanaluu
lu00epexuraajux
rellleynep
06HrHoeeHHrrc
.quQQepeuqua,rrmre
ypaBHeHx'
Ordinary differential
equations

2 ceuecr /2 ce / Semester 2
com onentKOxoo n H ltTI Bv3 IICK OHETn T nU

5

KN
xooK
NA BK
PD UK

Kapanafi sru 1t$S9p6Huranr6t( retL{eynep
YrxtrJ ureTTlr( ecemep
Kpaeurre :4-ratr.qrl o6lr(rroBeuHbrx
,f a++epeHuranbHLtx ypaBHeHx
Boundary value problems for ordinary
differential equations

5

fferent

ations

a \tlIeH t,t alLla Malbtllt ry(rr ulreHlrl IIrior0+r :IA llH (iut,]6r le+6epc lxC KII{,tey nep.
lit}(o xaltc otnTep.tl IYI,I eMrl I1l JIponu rIa ecc6rypM- li $eHII utIH) k_Il eHl\I Itc li

\t II ll(Tt lt(llr.rrcLr ltex:) II6Io4,1 H (ac e,tl MarrlreTTep )I(L6epia HT6l(cTpaHTTap
K rlljq xc r( c-rl nnyH ftHIe HTC{r ,ap ]Irpail,tLrK HTCll Xre[l-[ey cp Te{iI 3rparuL ,rep.{ey vep'rTe

l(e3l III KI'Ix,te li xc o 11 AJ'ILTCflrepIl 'rn III,Ipelron6 ttpxa HCIIY pc
B Kax Itcll rl lIII,lII]IPAM ,I3IaraloTc, ,tI CII t,xiljtu lIt,lQepHlD IICIIUA c ne uypaB peMeHs

l1 II ItTCITI NI nocl.aHo l(aBxo;t[ (r AEBLI x ara co lt6clseltKp lIll,lc ct llt, II co6crseH LICH
Kll NI0v, o/,llto u u3il(aqcp I I tixIlIryp kcTBa,BOMa-,rlnyBlln M aK)Taft cTpaHTbr

u I,IIA.- I Ll0rr1.efp Iht BypaBHe c M I,InpocTpaHcTBa\ yM ycMHp UEEHoyHKurtr, riBe,anp
lixpaeBblx &!a Illt HIITEk)u3YtI EIIABI] ull l,lrpajtbHLrx tIavp TI,I BLI eIro.!LMA.1ep Op

ilh n thc framework rhof disc ln di al uat onrp th abcq le coeffici ents.
entstal cnt I boun val uc cm anddarv s. ucsval andprobl Iugcn ncti oons fergen the onc-

d smensional It Lnn- ou thelem. arcprob ropertp Uresented.p arendergmduates
slud nlc uat on) rng ln ofgra eq summab cspaces funct on Rcduct ofon nbou valuedary

b enls rh stud Ipro and Altcmntegral aliv toequ Fredholm

(apanafisru

rul$Qepcruaaaarr r<

reRAeynep
O6uxgoserHsre
,ax00epeHqxa,'r6Hbre

)?aEHeHx'
Ordinary difFerential
equations

Ta 60trl,lEura KoMnoH / Kounorcarst no ssr to onal Com nents
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HarlpaBne a
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K
J
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peTTr c6t3LtKT6t TeH.[eynep,
6€pineli. MarrcrpaFrrap
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KN TK
n.q KB
PD EC

OyHxuxoEa,ubrt< ke{icrirrep,qeri
Te{cr !.qt Krep
Hepaaeucrua r $yuxuHoHat,,r6u!tx
flpocTpaHcTBax
Inequalities in functional spaces

5

Herrlrr KacHeTTepi, eHrily reopeMar,rap6r o(6rT6r,1a"!I6r. Conrnaen farap fe,rslcp,
MHHKorckH , lOrr-O'Hefila retci:Ailrepi xeuc onapnLtq xarn6rnay6r o6tirr,ranu. Op

:1y.,^Ll:I".TIT" rr< keHicrimep.qe ueriori. rcaci3aii-rep nupu"rl,pr*i. o"o, *yp"

;:Xil""",,.*" 
MarrcrpaHrrap.p ryp,'ri relci3,riKrepri ryciHin (o4aa;y ,qar.q6rc6rga ,re

Eepiareu noxle Marlcrpafirrap ,'I lte6€ra, llit KCI{ICToPelr IIIH LIaH6r(IaMacIl_rep xaltc

3yqauoTc,

tlon

oII STOM ll NTv Pe:luery IIarHcTpaHTa\t no,{ak)'t' II CIIpe HC IIPe,'len JIpocTpaHcTB e6cra-
Jl ltrta ,,tcRIIopeH cBo t,t ltJ]cIlFcrB4 KTeopeM npoM TOIO!

cJlfHepaBeHcTBa M U HKO BCKOTO ra-o llefi-ILIepa- a lt\,I H'o606ureH II ac/lc,JLtpu
oc ll6re R L'IXHepaBeHcTBa Hail6lt \t,tpalH oyHKuxo B xo-:e fToroIIpofipaHcTBax kypcaIIAf! CTPAHTLI TAA6IIiI,lnp nolt AHtM lt,Hoope, aro-r u HII cIlcTIHIIIP HLIHLIX (iapa3n HepaBell
U are thendergraduates L. rcnLo littaught a defi nbesgue, andspat cbasi properties,
lntroducto rh rcms, n addry Ht, de Minition. kowski. LI ll arclrcslneq

ed.studi bGiven tc tn alLI dn fferent f'uncteq onal Duri thisspaccs lheng
und uates ut thcrc ski ols T und erstand and d fferent al ties.

M a'reMarr.r(a,1brx ra,1,{ay II
Marelrart'recxltr aua,trc ll
Mathematical Analysis Il

7

KI] ]'K
IIA KB
PD EC

MakcuManl,qu perynrpru( xaHe
cneKrpaJ,r.{Etx Teopx,
Marctmalrual peryarpuocrr a
c[ekTpanLrra.{ TeopH,
The maximal rcgularityand Specral thcory

5

crHrynrpH6tx qrcer MaxcrMatrLt{o perynrpHbrx orepaTopoB. B peyllrare u:y.reurr
,IlHctlnn,lrHLt MamcapaFrst 3Har(oMrTc{ c npueMaMg orleHk,l rollHocTl.t npu6nllxeHHoro
pelueHu, ufi-tpoKoro x,racca .qar[rfepeuqaanBHLrx ypaBHeHaF. ficxo.rt r ll3 noBeleHrr,
nepeuelrurx roaQt!tqtettoa.

I KTI

Tertleyn

II.H cIl utl(ek-rparu ,.Teop unrynrpjr rr(t,laJt/l (0Oc pc xatre t,lnepaTop,'rap xy (1ay
6i,CI,IH OrTeopt,l Ma(cIlNrp pen AJI,ILI ltt l!Ipery pn rt xaTopnap/]ILtonep ollHjl Iic

c I,I llluHfv nrpn 6aran rrcMCHIep l alt.II'UIoalqrep llou.qiitp Ilar xec llt(co(v
ll I,IarxcTpaHTIap Knx0 epeHuuaJra4) IIcp.{lrl rxeu IMAI aYrx xybrKr' vriH,f0,1.ilr AI,IBLIMiUILI H rlltq,t<o:Q 6arareHrIep aill N{EHapI(LrnLr a) TAHLICAI6IcTep

rlIIIlltArcul, llrcT066e,til c to ,tcner(Tparr6n)rc H6tCTeop al,IrpHfy LII t,lc.{x0oepeHuu
o ll ltk) u,xeuanepaTopBr Teop Itao lfinocnpx6n lllrlc Itlgl'o,taM OIICHKl, ll llco6crBe ,l

I'an)

Di li bconl inesscrp slnspectral ar llcrcdi lltheorv itgu and ntatoperators approx
th devotcd nlto ctry hod fbr est mat (j an s(l IIng n bersumigen I nlgular mal vular ilreg resu ofoPerators. stud thc d nc tl IIvlns p becomeatcsdcrgradu Iar

theth I1tecll ucs Ibr assessln cthq I ilng materoxturacy so oution aIapp clasde sIo di flerential alion based thon beh or I vafl lcab cocfficients

Mareuaura"rux raaaay II
MareMarBrecxutr aHanu3 II
Mathematical Analysis Il

60 stflua KoMnoner-rr:e tionalCom onents
T / Kounorexru no su6oll

KII TK
tIA KB
PD EC

Moppu rxnrec xanrlbrlaurau rexicrirrcp
xeHe onap.[Ll{ xacfielaepi
O6o6uIeHH6re npocrpancrna rt,lna Moppr.r
lt ,rx cBoficTBa
Ceneralized Morrey-type spaces and lheir
properties

5

,{af,(6rJlapErn

pe3y

YCLI L'I ll.llLt o-t' MIICrLte tlbrpfaH Ill(e{tcTl Iopp ke TIICT i(ateop, onap,t6rrl(ac TaltI II Lrcl bll,CTTCP Co \tcHI,I MparLr H flxelocll|(aTaP. opp x, I,ITOpn(eIItcr (TC II IOil, o:1pl IIH Lt( }(act,iHTCP II,'liT,I I,I_taHFa MeTIepr, ll cTr(-ropp!r ll
AIILI{Tall AI}I c,k:rH (ac HeTTep ite,ql6ep nte 6i:roxy Ypx HManyu6rnap rvropp(e{r x:)re TOcTrKrep ketllcTpnLr xiHek-rep KOJtalt3eprrey N' 'I'v e(rc Hlcpyll] tl IIflpe,qnarae M o B.[CIIKypce perlcTa MnpocIpaHcTBo ceTeBLteh.opp c'l Ba vrIpocTpa!
Ilx 1'BO CTBA. aKxc I,IAAII A IIoJt, I l

'lO
rl licrBallTep upoc-rpaHcTBo phMop

CETCBLIX OIInpo cTpaHcTB, cHIle upeaen CBO CTBA 6o6 IIIlc IILIX Mo I]npocrpaHc'r'B pptl
:t clttlLTATC Io6y ltMarr,rcTpaHTLr KllABI,InorrlvqaK)T c BAMpa6or tanpocTpaHcr

cereBH NI IIMoppa AHqIBAM,pocrp

ell

n uccstrod Nlhc et ace of rhe itsand t,Space. sp rties thenMorrey rope su c1proposed b.j
thc tn alionso. teapo es fo clNp and Mropert spaccs lhe dorTe) n i1i andonspaces,

cs f theproperti izedgencral S npaceMoney lnlearnthgl g cess.pro
un shOU bed trai ncd tn stud and N c1 and

Marelrarur<a,ru x raaray II
Mareuaruqecrufi auaall Il
Mathematical Analysis II
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KTI TK
TIA KB
PD EC

Ct-A.rrre6pa
Cr - A:rre6pa
C* - Algebras

5

xaJlaacH perlrue (apacTbtpLrryu uyurin, oH,qa (o^{M)TaTr_tBTi eMec anre6pa
(apacr6rphrnalH. Kypc,nriR Heri3ri 6eriri fe:[r]ana-Hafiuapx reopeuacrr. Qou
HefiMaliHstfl r(oc KoMMr,TaTop TeopeMacrr xege Kan,,laflckr.l r",a",u",x l."up""u"",
KaTapnbrnaPlbr xzrMTt{I6r.
C r -aare6pa ,B,lre, cr 3ar,rkH),-rofi IIo uopMe caMoconpxxeHHotr noaanrc6poF
orpaHHrcHHbrx ofleparopoB B rxr6oelnoBoM npocrpaHcrBe. An6TepHa.rBHo
a(cHoMaT[qecKfi MoxHo onrcarL C * -alre6p6r Kak koMn,lekcHble 6aHaxoBEr :rnre6pLr c
l,lHBonrcufiefi. IIpe.[Mer C t -aare6p uoxlto paccMarp[BarL rar rcror r[yunrluouaastoro
aHanx3a, r.ue paccMarpr,rBSuorc, t(oHKpgrHbte ner(oMM).TaTltBHLre alre6prr. Ocuoeuar
'racTL Kypca 6y.qer oxBaTHBaT6 HeKoTopEre {ytUauetra,rsrrre pe3yl6Tmbt TeopHx, B Tortt
qxcne reopeMy fenb0as,qa-HarMap(a o flpe.(craaleulr C * -anre6p, TeopeMy o.qBofiHoM
koMMlTaHIe oOH HeiMaHa X TeOpeMy [noTHoqTri KanjlaHckoro.
Cr-algebra is a norm closed self-adjoint sub-algebra ofthe bounded operators on a Hilbert
space. One can alternatively describe C+-algebras axiomatically as complex Banach
algebras with an involution. The subject of C*-algebras may be viewed as a branch of
functional analysis where particular non-commutative algebras are considered. The main
part ofthe course will cover some ofthe fundamental results in the theory including the
Celfand-Naimark rep.esentation theorem for Cr-algebras, von Neumann.s double

C * -aare6pauur r.tHso.rrorturuen 6epi,r
cr.rnarrayfa 6ora.qLr. C * -a,rre6ptapuru

reH KoMnJrcl(c Sauar aare6pacu psr ixac
Hr{ cy66erqici OyHKuxoHara6l ranjlay/,lLt}t

theorem.'s densitcommutant theorem and lan

MaT euaruxanrr4 ra,rlay II
Mateuaruqecru[ asa,tlt II
Mathematical Analysis II
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A6rprur e,rureuai reqiqrirrre csrcuKTu
TaJr._qay

JIrtHefiHUfi aHanr8 B roHeqHoMepHoM
nposrpaHcTBe
Linear analysis in finite-dimensional space

5 me cLr3Lrr(T6r ra.4qayr ncrri aqrrplrr oaruer,lli kellicrimcri
cbr3LrKTbr eMec oneparopnaprltt1 racuerrepiu xoHe aK6DnLr enueM1i (euic"TirtriH
xacxerrepiH, a(HpnH onueMri xexicrirrirreri oneparopaap,au auQrfepeHur,taruray xaHe
lrHTerpajuay, cLBbrmH eMeC OnepaTopnap.4Lt KaTapnapra 6€nyli, xapanafiLtM
oneparoprap,aLlq xoc6rH,4Ltc6r yuir xyufray urapTTapHH Ta6yILl, onureMli xeHicriKre
cLBLrmH OnepaTopnapMeH c6r3LrKT6r eMec onepaTop,aH xy6rKray,Il6r! c6t3BrKT6r eMeC )(Otle
cLr36r(TLr OnepaTopnap xeHe orlap.[Er( (acrreTrepiH, Esranarix xerticrir xeHe oHblH
mcflerrepiu, ofleparopnapAu( ueuurirri ueraepi xoHe oJraprrru raorrrepiu rep.rreyre
6arurtaarau neu.
,Ilucutnrusa dlr-rHefiHslfi aHaru3 B roHeqHoMepHoM npocrpaHcTBeD HanpaBJreBa Ha
r3y'reHlle cBofiqrB KoHeqHoMepHLrx npocrpaEcrB H cBolcrB H€ntiHefiHErx oneparopoB B
koHeqHoNtepHEtx npocrpaucraax. ,ur[$epeHurrpoBaHr,rg lt raHTerpllpoBaHrle onepaTopoB B
roHeqHoMepH6rx [pocTpaHcTBax, pa3noxe8xe HeIsHe HLtx onepaTopqB , pra.
npu6,1xxcHn, Eer HeiiHoro oneparopa B koHeqHoMepHoM npocrpaEcrBe c JrrHeFHLtMlt
oflepaTopaMx, ntrHetrHblx n Henrscf,rlbrx olepaTopos tl l{x cBotrcTB, ESI(ITUOSSTX
npocrpaHcrB u 

'fx 
cBoficrB4 co6crBeHHLrx 3HaqeHrx oneparopoB , l,lx cBoicrB.

Discipline "Linear analysis in finite-dimensional space,, is aimed at studying the propenies
of finite-dimensional spaces and properties of nonlinear opcrators in finite_dimensional
spaces, d-ifferentiation alld integration ofoperators in a finite-dimensional space, expansion
of non-linear operators in a series, approximation of a nonlinear operator in a finite_
dimensional space with linear operators, linear and nonlinear oierators and their
propenics, Euclideao spaces and their properties, the eigenvalues of;perators and their

rties.

<A(upru olruev,{i xer{icri

Mareuarura,rul ra,raay I I

MareMarH'reckxfi aHarI13 II
Mathematical Analysis II
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<Dyurutrlaplst xysrmay reopgrcLt
Teopur npa6:uxerutr +yHl(ufifi
The theory of approximation of fu nctions

TeoprccLrH6r{ HerBri yr6rMAapbr MeH aHbrmaMarrapH xoHe Heri3ri ecelrepi 6epile.ai.
Consruex 6ipre eq xaKc6r xy6,KratrrErH 3neMeHlri{ 6ap 6o.nyu *en" *-.u,r.{",r",
xafi,'r8r xannBr roopeManap .aeae.nreue.{i. ful6epr rericriringe, yriaiccir r[yxrurrlap
redqririxae, Jle6ea Ke(icririrue e{ xa(c6r xy6t(ra rus :,reuerrrri[ cnnur.rn -",r(acuerrrepi xaknbt ryxbrpLtMlap Kapacr6tp6rnalu. EKiHui 6oniM^qe nepxolrbr
Qyuxqur.napu Jle6er rcaisriritae rprlrouoMfipr.ir.rr6r( t(otrMy[eMeH xybrrqray
TeoprrrcHHa apHzrnFat. Ocsr 6o,riu1e QyrxqasHHtI yriaiccialir Mo,[yni aHEtKraJrbrn, oH6rH
Kaclerrepi xatrnbr ryri(brpsrMAap a.nenqeueai. Jle6er reqicririnle xyrrryray
Teopucc6rHblH Typa xeue repi reopeuaaapur aarea,4eueai.
Y,re6nsrtr xlpc cocror-tr u3 .tByx pa3aeroB. B nepBoM pzB.{ene paccMarpxBarorc,
ocHo8H6re noHrTH, u o[pe,4eleHD, r.t ocHoBHbte 3a'{aqH TeopnH npx6nrxeHufi. BMecre c
TeM ,[OXa3UaaIoTc, o6ulue TeopeMH o cyueclBoBaHuu l,| eIDHCTBeEI{OCTfi .JneMema

Haunyquero npu6,tuxeutl. Paccuarpurarmcl Bonpoctr o xaparrep{3auflx SneMeHTa
Harnyquero npn6nrrxeultr B rrrr6eproBoM npocrparcrBe, B npocrpaHcrBe
uenpepstersrx SyHrqufi l, I npoc.ry,ascrBe Jle6era.
BTopofi pa3.{e"r nocBrueH rcyqeHlllo npu6,uxeuar neprro.q[qecklx OyHxqnF B
npocTpaHcTBe Jle6era TpxroHoMeTpuqecKxMx norr.tHoMaMr. B sroM pa3Iene
onpelenreTc, MoAyJrE Heopep6rBHocrli +yHxuux ll .[ot(t36rBaroTcx yTBepxleHrx o ero
cBoficrBax. ,(ora36rBaMc, nprMbre r, o6parHLle reopeMLr reoprn npx6nHxeEt,lfi B
lpocrpaucrac Jle6era-
The tmining course consists oftwo sections. The first section discusses the basic concepts
and definitions and the main tasks of approximation theory. At the same time, general
theorems-on the existence and uniqueness ofthe best approximation element are proved.
The problems o f characterization ofthe element ofbest approximation in the Hilberi space,
in the space of continuous functions and in Lebesgue space are considered. The seiond
section is devoted to the study of the approximation of periodic functions in a Lebesgue
space by trigonometric polynomials. In this section. we dcfine the modulus ofcontinuitv of
a function and prove statements about its properties. Direct and invene theoremi of
approximation theory in Lebesgue space are proved.

()(y K)puLt cri 6o.'rivai (ypa;.lrr. EipiHrui 6oJr IMnc opMaLqaHl:tH KeHicrihrc x) htma)

MareMarHka,rbr( Ta,I{ay [l
MareMart qecKkfi aHa,lrl3 II
Mathcmatical Analysis tl

l2

q-afi bDLrM.[ErX Te{,(eynep
q-pasHocrHbre ypaBHeHH,
q-difference equations

Teq.Ueynep, c6r3LtKrEr q-ai6rpLtM.tt6lK TeEleynep xyFeci, xorapBr petri crr:srKru( q-
afilrpbrMrgr( Te(reynep nerirri rycirrirrepilreu aurrKraualapu 6epileai. Cousrueu 6ipri
q-JlannacrLr rypneHAipy, q-aftLrp6rMAbr( oproroHaJrbrBr nonrrHoMAap, q_aiLrpllMnbr(
csl3brKr6rK 

.6acxapy xyiienepi, q-ai6rpErM.[Br( BaprraurrnLtt ecenrey reopeManaplt
.(arel.{eHe.u.
B yue6uou rq?ce paccMarprBarorc, ocroBulre nourru, t.t onpe.{eneuu, }JreMeHrLr q-
paSHocTBotc lrcqtlcjreHr.rr, q-pa3HocTHHe ypaBHeHU' [epBOrO [opr,4K4 cl.creMu
nrgefHHx q-pa3rrocTHLrx ypaBHeH[i, nasefiHbte q-pa?HocrHLre ypaBHeHL a6rcuero
noprlxa. BMeqre c reM .qor€36rBarcTc, o6ur{e reopeMu o q-rpeo6pa3oBaHue Jlan,1ac4 q-
pa3HocrH6re oproroHan6HHe no"tr.rHoMLr, q-pa3HocrHbrc JtrHefiH6te c[cr€M6t ynpaBneHrrr!
q-pa3HocTHoe BapnaquoHHoe ucqrcjrgHl-ie.

O(y ry?cbrrr.{a q-ai6rpuM,(6rl( ecemey oaeuernrepi, q-6ipiHuri prrri afibrpLrMrbtK

defiIn h train co tt dirse scu basithe c danng nition ei ements Ioconcepts iftbrenceq-d
calcu u Di fTerence to I1 fo ollrst rder S f rnear differen ation

I(apanafiuu
ru$$epeHuranqLr(
Tert{eynep
06r,rruoselEcre
ari$QepeB[xanrHsre
,paBHelIx,
Ordinary difierential
equations
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Jlopenqril xa:rnu xedcririuaeri Xapar-
JIarrray,{ retcirairi
HepaBcHcrBo Xaplx-JIfiTrnByra B

o6o6ureHHoM npocrpaHcrBe JIopeHqa
Hardy-Littlewood inequality in the
gcneral ized Lorentz space

6 apan-JlrrrnBy.( regcisairi> neui .{uckperri Jle6cra
MxHkoBcKflfi. lOHr-OHefin reHci3riKrepi. onap.uLrx

xann6ulayu MecenenepiH 3epTTeyr€ 6arBrrranrat. Xapar_jlururya4 CTein4 Eoaca
TeopeMajrapH. HsruxeciHne, MarrcrpaHTTap Herirri lrcrpvrri xeuicrirrep,ni
,rSTepnonruurnay lal,l(brnapuH xrepe,ai.
Ar,rcurnaasa (HepaBeHcrso Xap.qu-Jluruay.ua B o6o6(eHHoM npoc paHc"rBe JlopeHua,
HanpaBlrega Ha u3y{eHr-re BonpocoB HepaBeHcrBa fon6.{epa, Muuroucroro, lOxra_
OHeFr4 l.rx o6o6uleHr-tr B AxcKperBoM opoqrpaHcrBe ,rle6era_ npocrpaHcrBa JIopeHu4 a
Ta(xe r3fteHrrro reopeMLr Xapftr-JlxrrnBy,qa CrefiH4 6oaca. B pcaynhrare
o6y'iarou{c, nonyqaror HaB6r(H [HTep[oJrruri ocHoBHlrx ,{I,|ckperHLrx npocrpitncrB.
The discipline " Hardy-Littlewood inequality in the generalized Lorentz siace,iis aimed at
studying the issues of discrete Lebesgue, Lorentz spaces. Inequaiities of holder,
Minkowski. young-O'neill, their generalizations. Theorems Of Hardy-Littlewood, Stein,
Boas. As a result. undergraduates acquire skills to work with interpolaiion ofbasic discrctc

<Jlopenurit xaa[H renisririH,4eri X
renicriri, Jlopeuq ke(icriri. fouep,

Mareirauralrr6 ra,qay II
MaTeMarr4qecKui aHanm Il
Mathematical Analysis II

t4

Oneparop,raplrrq 6oni KreHy reopurc6r
Teoprr paue,ruuocrx oneparopoB
Operators separability theory

6

xtunulraHraH ureuriMiHi( 6olyu xete 6iprlracrLrrbl ot(Ltr6rrarH. O(y Harueciure
Marrrc]paHrran uterrriv.ai xorputrr.reri 6ara,ray. annporcuuaqrarrrrr cauaaplrrt rviuer-
r.YnKbr pBonLBemacLt. lllay,{ep npxHuxni. xaa:nrrnlir crxry,rrpaslx retaeyait pyxcar
crinyiH,[eneuey aaisrepiu xrepe.ai
Ilo arovy. npeluery MarrlcrpatraM npeflorilror npocrpaucrua Co6oleBa c crHrynrpHofi
aecoooi rlryurquefi, ycnoBru BnoxeHtlr B rrpocrpaHcrBo Jle6era_ a rarcr<e npenornlor
pa3pa6oTKa cxHry"'rrpHon 3alaqx ,&1, As+tbepeHqlranrHsrx ypaBHeE[fi, npuHUun
.Jrot(ur8auru, Cyulectooaaxle fl e,4[BcrBeHHocTb o6o6ueHHoro perxeHm cxHryncpHoi
3a.qa,{x. B xo.qe ?Toto Kypca MarlcrpamH nprio6pflaror HaBErKlr noHllMaHr.t, l,l
IIpUMeHeHIl' KO3prl[TtrBHLre oueHku perxeHrrr! troBe,qeHte annpoKcrrMauuoHH6rx !ucen
pe3on6BeHTr,r, Ilputqln tllayrepq Mero.qbr .tora3areJrbcrBa pa3peuruMocrx
I(BtlitraJrHHerHoro cIlHryrrpHoro ypaBlreHxc
Undergraduates- are taught Sobolev spaces with singular weight function, embedding
conditions in Lebesgue space. Given basic formulation of a singular problem foi
differential equations. The principle of localization. Existence and uniquiness of the
generalized-solution ofthe singular problem. Du.ing this course the undergraduatcs acquire
the skills ofunderstanding and applying coercive estimates ofthe solutioq the behavior of
the approximation numbers of the resolvent, The Schaudcr principle, methods for proving
the solvability ofa quasilinear singular equation

tiepir feH aIIAIL]C Ia IIcl,t tg Lt u,NIcail aMar cTpaHTT p ry LtI 6( ]IC()6o epn rlrl rr ap
(c tl JIHicr e6er crtf llC(ctl l )tNtcCo lllry lre.qlrraprrap 6cp I,I(Kal ap .ur$rlepeu ur-ra,r,a
'te IUI :t ctliH H llJ{ Intecc c.]cy Yrxep ll IIfy pnLr Ilunprre)' oruxay eIlrinay p llp"llt

Mareuataxa,rsrl ra,qay Il
Mar:euaraqecrafi asaaul II
Mathematical Analysis II
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Ee,ruer rm erpaaarrr oneparoprap yurirr
caauaKru( reHci:Iirrep
Becoeurc crBa IJl, l,tx

5 Eepi,rrex nouae 
"a.rcrparr.apra e,

qacrurrepi. 6&laManH HopMarap,
ureyiur rlyurqur:rur

rxlDOepeHruar.[ay
(erlrcTIKrep xaHe oJlapaLtll

onepaTopbrHHH HeMeCe
A \III6lll l(uHrlr6rIllH,ileO]'I[UCH|CH H Mathematical sis ll

MarcMarrKanu( Ta,utay II
MareMarxreckxi aHarH3 II
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HHTerparlbHbtx onepaTopoB
Weighted inequalities for fractional integral
operators

caJrMaKtblx HopMac6r 6ofiuHua a.&U-tTuBTi xoHe Ko6erTinreH 6aFarap xoHe oyH|(UltrH6rH
ca,rMaKrbr( HopMarapu oKr,rrl,ua,uLr. Ory sarrecisae Mar[crpaHTTap Co6oreeri{
orureHreH kericTiriHe ca,ly. onepaTopJrap,tLr rrH'repnonruurnayla uylsrun:ruxatuori
o,'rlreHreH reqci3riKri xo,r,lary,tar,1srcr,rra ue 6oraa6r-
IIo :rouy npe.query uarrqrpaHTarq npeno.[atK,T BecoBlre (DyHkuxouirrsHLre npocrpaucrBa
u ux cBoficrBa, frBrBa-'lemHLte HopMu. ajumrrsH6te ,, yM[oxmerEH6te oueHkr! ro
BecoBoF HopMe OyBr(Uk,{ I TcpMr{Bax s3BeueHHoF HopM6r oflepaTopa
anr[r[epeuulporanu u]tu uHTerpzrjl6Horo oneparopa t,t BecoBofi Hopuu t$yrxqur. B xoae
fToro Kypca MarycTpar{T6r npxo6peTarof uaeuxx pa6ottt Broxerfre B3BeucHHofo
npocrpaHcrEa Co6orcra r B3BeureHHoe npoflpascrBo Jle6cra, [IpuMeEeH[e
MynLTXnrrxaT[BHoro B3BeirreHHoro fiepaBcHcTBa B uuTepno.,trur.tfl onepaTopoB.
Undergraduates are taught weight functional spaces and thcir properties, Equivalent norms,
additive and multiplication estimates by the weight norm of a function in terms of the
weighted norm ofthe differentiation operator or integml operator and the weight norm of
the function. During this coursc the undergmduates acquire the skills of embedding ofthe
weighted Sobolev space in thc woightcd Lebesgue space, application ofthc multiplicative
weighted inequality in thc interpolation ofoperaton.

I6
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BoH Hefiuan aare6pacn
Anre6pa BoH HeiMaHa
Von Neiman algebra

5 Eepirreu narue Mafl{crpaHTrapra E (H) 6oirrnrua xepririrri ae{ec Torlororurnap.abrrl
6ipHeue Tl?i, BoE HeFMaHHLr{ anre6pafiHHBr{ ucri:ri racuerrepi, oneparop,lBur
xYMLtcLrHa 6ai:ranr,rcrs Eopelu tfyxxUtrcsr oK6rTLrJra,[6t. Ofy ayrteci+Ue
Marxcrparrrap HeMaHH rcopeMacu xone Kaplansky r6rrLr3.[Ltr6r rcopeMacrl (apanaisrM
cLr3brKrLr 0yHrUuoHaur.qb[( xoHe (ajruarr,r roMoMopouruuiq lacuerrepi xyurtc
xacay.uaraErcLrHa rre 6ora.qbt.
IIo :rouy npe.4MeTy MarxcrpauTaM rrpeloraror trcc(olllxo ,roxarrlHo BlrnyrorLrx
roro,,rornr Ha B (H), ocHoBfiLle cBoicrBa anre6p6r BoH HefiMaHa" ficqncneEre, (DyExuu,
Eopen, B 3aBxcuMocrx or oneparopa. B xo,te SToro r)?ca Marxctpat[rB! npuo6perarm
Haabtxn pafuT6r IoKa3aTenLcTBo TeopeMH o 6txouMy'ra*re ooH HetrMa{a l{ TeopeMa
Kauascroro o flrorHocrr, cBotrcrBa HopMa,!6Horo JlsHefiHoro o],Hr(unoHana x
HopManLH6ri roMoMop0x3M.
Undergraduates are taught several locally convex topologies on B (H), basic properties of
the von Neumann algebr4 calculus, Borel function, depending on the operator. During this
course th€ undergraduates acquire the skills of the bicommutant von Neumann thcorem
and the Kaplansky density theorem, properties of a normal linear functional and a normal
homomorphism.

Mareuarrxaarrr ra,rAay II
MareMar[qecK[F aHarxt II
Mathcmatical Analysis ll
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