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E|l XOOK
EA BK
BD UC

AKaneMxrnLr( xa36a
AxaneM qcckoe nucLMo
Academic writing

5 Kypc araaeuuurtK xa3yAbt{ eperuelirrepige, Ko3AepMeH xyMuc xacayra,
aybr3ua xaue xa:6arua rurluur KoMMyxuKauqfl caJlachtH.qarbt rry:rrperri,'rirri
aaMbrry MeH xeri,rAipyre apHaJr.ax. naH r.btrbrMl-t MaKaranbt xa3y xexe
>Kap flnay alropNrviH, rhtJthtMr., t-unor€3aHbr AaMr,rryAbl, ua(ala 6e,riuAepi
apacHH^qarbr xepi 6ailalucrrr xy3ere acupy,lbt, ocbr rarutphtn 60fibrxu:a 6yprrr
xapxrraHraH Marepl.ltulaapra xyrixy4i orortaaut. EyJ nex 6orauta( ra,ruu-
:eprreyutire rsrnrruu wariugi xa3yra, rhtJtLrMH npo6,reuaHu aHbtKtlyra, oHLr
uJeuy xeHe axaAeMuuu( opraaa ruivAi KapHM-KarHHac xacayta npaKruxanhrK
ycurucrap 6epy yurin raxer.
Kypc nocarueH oco6etHocrrM axaaeMltqecKoro nxcbMa, pa6ore c

llcrorHl{KaM}r, pa3BrrHro x coBepueHcraoBaHHro KoMrtereHuxl, s o6lacru
ycrxoi a rucouerroF HayrHofi KoMMyHxKauux. AxcultluHBa H3yqaer anroprrM
HanlicaHll, r orry6.nuxoaauNr HayqHof crarbr, pa3Bl{rlle HayqHofi t-l-rnore3H,
ocyulecrBJleHfie o6parHoE car3x MexAy palAenaMx crarru, o6pauexae r palee
ony6,rxxosaxxuru MarepxitnaM no aaHHoi reue. ,[atxar arcuxnn[Ha
xeo6xognua 6yayuevy )AexoMy-lrccneaoBareJlrc Nta rrpaKruqecr[x
pexoMeHAau[fi t< Harrficaln]o HayqHoro reKcra, oflpe[eneHnr Hay.rHoF
npo6reuu, cnoco6a ee peuleHr{, u:r}$rexruaxoro o6ueane : aKaaeMrqecKoI
cPeae.

3,r e rrpoan nau I ra.
KsaHruK Mexaurxa /
3a errpoat gau r-rxa.

Kaaxronal
uexaxru<a /
Electrodynamics.

Quantum mechanics

I
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/Cycle ofthe
course

N! Ilaxril araysr /
Ha:aaHxe rl.IcuxtlnrHur /

Name of the course

Kpeam /
Kpeam /

Credit

(rrc4aura axxmaqur/

Kparxar auroraur-r /

Annotation

IIpepe xa n nrrep/

fl pepe xan: trtr,/

Prerequisites
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scientific communication. The discipline studies the algorithm for writing and
publishing a scientific article, the development of a scientific hypothesii, the
implementation of feedback between sections of the article, and access to
previously published materials on this topic. This discipline is necessary for a
futue research scientist for practical recommendations for writing a scientific
text, determining a scientific problem, how to solve it, and effective
communication in the academic environment.

Tarua 6oIurrrrua rourrolt

The course is dedicated to the
sources, developing and improv

peculiarities of academic writing, working with
ing comp€tence in the field of oral and written

/ Kounouesrrr no aur onal Com ts
2 EII ]'K

EA KB
BD EC

lpaamaunr rcopurcr,rH.la
cuuvcrprr a4icrcpi
Mcro.qu oorucrpai a reopnx
rpaorrauxl{
Symmetry methods in thc
theory ofgravity

5 ypc rpaBltlauH, TeopllfnaphrH, reoMeTlcfa xsHe MaTepxffa xanrIHIaHFaH
ya(brr r(e{rcrrnH, onapAbr rirnAay yrniH cnMMerpx, a!.icrepiH Kor,(axa orbrpbrn,
o4Lrra.qtt. Eyl nat 6o,rauaK raluu-:eprreyutire xyrAH3r lrnaHera xaHe xarllbr
OrenHin asortouxrchr cllrKrbr ra:ipri rpaanraurr xare acrpoSrcura
HucaHrapr,rH.[a rbtnuuu :eprreylep yurir raxer.
Kypc l:yvaer reopxx rpaBxraunr, o6o6uexxrre Ha reoMerplto npocrpaHcrBa-

BpeMeHI H MaTepxrc c npEMeHeHxeM .U,n' fiX aHilrrH3a MeToaoE cxMMeTpl{_t.
Aaxsal nrcuuru,rrna xeo6xo,u-tra 6yayureuy )r.{esoMy-xccJ'reaoBarcJrro ajrfl
HaytHLrx xccjreaoBaHxF B TaKux o6,r,eKToB coBpeMeHHofi rpaBHTauur l_l

acrpoQu:rrr KaK 38e3.[r,], ruraHerH r 3Boj|roum BcereHHoF B ue,,loM.
The course studies theories of gavity, generalized to the geometry ofspace-time

and matter, using the methods of symmetry for their analysis. This discipline is
necessary for a future research scientist for scientific research in such objects of
modem gravity and asrophysics as stars, planets and the eyolution ofthe universe
as a whole.

K 3rerr?oatuautxa.
KsaxruK uexaflflra /
3.n errpoat xau I xa.
Kaatrrosa,
uexaxura /
Electrodynamics.

Quantum mechanics

EN TK
BA KB
BD EC

Kearrr:u1 rxrerpanaarrar-rrx
xytrenep
Kaauroaue rrrcrplpyeuure
c cTeM6t

Quantum intcgrable s)stems

researcher for scientific research in the field of nonlinear

xrolAapabr{ Teopnrcbt 6eficbt3blK opraAa rapaJrarbrH (ypbuLrM,[H(
TypaKrbrr,rbrrhr xaJrrH3 ToJ't(uHnapAH 3eprrefi,qi xeHe cbl3brmht eMec ox3HKa MeH
MareMarHKa,rLrK 0u3xKaHHR e{ MaHht3au 3eprrenreH acnexrilepixiq 6ipi 6o.rrrrn
Ta6LuaAH. Ey,r xypc 6o,rauraK ra-nuu-:eprreyurire $u:txaaar.rr apryp,ri
npoqecrepAi cHnarrafiTuH cu3btKrbr eMec reEqeynep caJracbrHAarbr rbubrMlr
:eprreylep yruir xaxer.
Kypc H3yqaeT crpyKry?Ho ycrofivuaue ye.[HHeHHble BoIHLr,

pacflpocTpaHrrcuHec, B HenltHefiHo[ cpeAe. x sBrrerc, oAHxM tl3 xal6olee
aKryajrLHbtx H u3yqaeMHx acneKroa He,,luHerroi Su:urt r MareMarlr.lec(ofi
Qr:xxn. .qaaaufi xypc xeo6xoAUv 6yayurer,ay yqeHoMy-l.tccreaoB aren]o rJ,
HayrHhD( HccreAoBaHxfi B o6nacTl HenrHeiHr,lx ypaBHeuufi, xorophre
onl,rcLrBaKlr pa3rur{HHe rrpoqeccbt e $u:axe.
The theory of solitons studies structurally stable solitary waves propagating in a

nonlinear medium and is one ofthe most relevant and studied aspects of noniinear
physics and mathematical physics. This course is necessary for a future scientist-

Con

ons that describe

3,rertpoauxaulra.
Kgaxrrt( uexanxxa /
3lerrpoquuaulxa.
Kaaxtoaaa
MEXAHTKA /
Electrodynamics.

Quantum mechanics

J 5

O EHy 708-01-21 Karalor .qucqfinJrnH no o6pa3oBarenbHofi nporpaMMe. H:gaHue nmpoe



various processes in physics,

4 E 1K
EA KB
BIJ EC

C;mepi urerrep reoprrcu
'l'coprr cynepcrpyu
Supcrstring theory

5 Kypc reopua,rux Qx:rraaaru iuerrep reopmcuH cynepcnMMerpurnbt(
xanru,uayabr oKbrmabr. Eepirre r laa 6oaaura( ranrrr,r-:eprreyurire iLuerrcp
Teopxrcbr MeH xorapbr :uepru-r $r:xxacu o6lrlcuuaa rt,ubtMtr 3eprreyJrep

YuiH (axer.
Kypc uryraer cynepctlMMerpfiqHoe o6o6uexre reoptl crpyr a reoperuvecxofi

@n:rxe. flauurrfi xypc xeo6xoauua 6yayurer,ly yqe8oMy-xccneaoBareJlr() ,Jl,
Ha)AHbrx xccJ'reaoBaxrfi a o6,racrs reoptu crpyr u Qmxxx eucorux :leprni.
Course studies supersymmetric generalization of string theory in theoretical

physics. This discipline is necessary for a future research scientist for scientific
research in the field ofsring theory and high energy physics.

3,rerrpogl+rau r.rra.
KaarrHr xexaurxa /
3a e rrpogn xau I xa.
KaaHroaaq
uexaurra /
Electrodynamics.

Quantum mechanics

5 6N TK
EA KB
BD EC

HsrerpajllafiarH H

varpuuaaut oaicrep
HsrcrplpyeMlre MarpxqBHe
MO,ICJIE

Integ.ated matrix models

5 Hrrerpa.naanaTun uepapxlrrnap xaru HaH MarpxuaJlLt K Moaenbaep reopn cH Ha

ruory. Marpruarbl( MoAerbaep 6ip xaruaax acrMnrorlxilJtblK xene
rcoMerplrrnbr( e,[icrep,{i { xoueriuex :eprrelerix (apanafi brM o6rerr, 6acra
xarHHaH onap exieluevai rpaafiraururra, eriolureuai 6errepaeri cnxxlir
MoAerb.{epre, 9xr-Mlrrrcru{ cynepcflMMerprrrrbt( Teopsrnapra xeHe
6acrarapetHa xarucrrr rypli ry6rrrucmpau cxnarrafiIbt.
O6:op reopru Mat?BqHbrx Mo,aenefi c rotlxl-t 3peHH, ee cBr3r.r

c nHrelpxpyeMUMx uepapxHrMx. Marpx'rHHe MoAeJIx, c oAHofi cropoHbt,
AocraroqHo npocroi o6beKr, noa,mtoqufic, HccreaoBaHurM c noMoulbto
acliMrrorrilccr$|x x reoMeTpHqecxxx MeroIoB, a c Apyrofi cropoHbt, oHx
oflr-rcbrBaror uenhri Knacc caMblx pa3Hoo6pa3Hbrx ,BJreH[fi, oTHocrltr{xcfl K

AByMepHofi rpaBrrraur.rx, cnuHoBbtM MoAeJITM Ha AByMepHhtx noBepxHocrrx,
cynepcrlMMerpxqHbrM Teop?rrM rHra-Mrnrca x rtp.
A review ofthe theory of matrix models fiom the point ofview of its connection

with integrable hierarchies. Matrix models, on the one hand, a fairly simple object
that can be investigated using asymptotic and geometric methods, and on the other
hand, they describe a class of a wide variety of phenomena related to two-
dimensional gravity, spin models on two-dimensional surfaces, supersymmetric
theories of Yang-mills, etc.

3rexrpoaxxautxa.
KaaxtHr uexaHura /
3lerrporuuauura.
Kgaxrosar
ucxarrnxa /
Electrodynamics.

Quantum mechanics

2 cenrecrp /2 cenrc

XOO rolrnoresri / BV3oecxuii xonnonerrr / Universi ty component
6 En,0(ooK

EA/BK
BDruC

Furunr reprey eaicrcpi
Mcroau Hay'lHLrx
Bccne.[oBaH tlf,
Scicnce rcsearch mcthods

5 Ey,r rypc rur,r uru u-:eprrey ru:uerilir{ xaHa a.uicrepire, Qr:uxa ca,'racquaarur
ftrnr,rMr, 3eprreynit aaicuaua,rerr xerir4epine, ipreri xeue (orIaar6aau

$r:uxarux 3aMaHay[ uace.nelepine; TeoparluK teprrey aaicrepiue, rhtrblMr.t
reprreyai yfibrMAacrbrpy xerle xypri:y olicrepiHe apHaJrraH. [Ien 6iriu
anyubrnapra xarnxerepi xorapu rbtJlbtMrl rqnarr api KoJrnaHltcrtt 6olarunAafi
s:6eriuue Me{r€pyre xeHe 3eprreyaiH xaqa aaicrepin xo,r,laxyca Kaxer.
,(arxufi rypc nocBruleH HoBHM MeroaaM HafrHo-ficcreaoBarenhcKofi

AerreJrLuocrrr, MeroaonorrrqecK[M ocHoBaM Ha)AHoro flccreroaaxl, a o6lacrn
Qr:uxr.t, coapeuexruu npo6.neuau Syxaauetraluaofi fi npxraaHofi $tl3r.rKtl;

3,rerrpoAtgautra.
Ksarru( uexaatlxa /
3,terrpoglrautra.
KgaHrosat
uexasxxa /
Electrodynamics.

Quantum mechanics
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MeroAaM TeopeT[qecKoro [ccreaoBaHrr, Mero,(lrxaM opraHrBaultx H

npoBeaeH[r Ha)AHoro rccrenoBaHfir. A[cunruHHa HedxoaHMa o6yqaouuMcr
an, caMocTorrerbHot_o ocBarBaHl{rr l,l ucrIoJlL3oBaHIl, HoBHx MeroaoB

IICCTeAOBaBXT, pe3ynhTaTH KOTOpHX [peACTaBJIrtOT BblCOKyrc HarlHyto

ueHHocTb x apnMeHI rrocTb.

This course is devoted to new research methods, methodological foundations of
scientific research in the field of physics, modem problems of fundamental and
applied physics, methods of theoretical research, methods of organizing and

conducting scientific research. The discipline is necessary for students to
independently master and use new research methods, the results of which are of
high scientific value and applicability

1 Kn/)l(OOK
TI&tsK
PDruC

CN3LTKIN cMec

uatcuarxxa,ru( 0ruxa
HerrEeFHa, MareMarrqecxai

0rclrl(a
Nonlincar mathematical
physics

5 Eyl rypc cLr3r,rKrbl eMec MareMarurarlhtt( 0H3xKaHH{ xeritis raur[au.
Cbr3brKrH euec anS$eperuranabrK TeE[eynepai ureuryairr Heri3ri anicrePi MeH

txinaepi. K)'pc Me{repy n uuMs 3ep/meyui yurix raxer, ce6e6i o.n rypli
rlu:rxa.lur rq6srnucrap MeH rrpou€crepri crnarrafirur rerueynepriH cbt3brKrbl

euec ureuiuaepix i:aeyre uyurirair 6epeai.
Kypc ourovaer ocHoBhr HenuHefiHofi MareMarxqexcKof, $t:l,lxlt. OcttosHtte
Meroabr r.l noaxoaLr noxcKa peu€Hnfi HenHHeExttx,urt[t[epeuuxa.nrxux

)paBHeHxfi. OcBoeHre arculrnJurHbr seooxoa}tt'to yqeHoMy flccneaoBarerto,
noroMy qro no3aonrer aecrl nouct< He,'llrHefiHHx peureuufi ypaeteuui.
onxcbrBatourlx pa3nnvxue Qr:xvecxne rBreHrla B flpoueccbt.
Course includes the basics of nonlinear mathematical Physics. The main methods

and approaches of finding solutions of nonlinear differential equations. Mastering
the course is necessary for a scholarly researcher because it allows the search for
non-linear solutions of equations describing various physical phenomena and

processes.

3rempoaflHaMxKa.
KeaxrLrr uexaHrra /
3l ertporu xav r ra.
KsaHToBa,
MexaHl-lxa /
Electrodynamics.
Quantum mechanics

TaHAay 6oiir,rxua KoMnoHer-rrcp / KoMnoHeHTbt no att6opy / Orrtional Components

tl fanaMnuH nr0lrple,rux
TOOpfirCLr

HxQarurorrrtae reopfl,
BceneHHoi
Inflationary theory of the

universe

5 Ara,rrax K)?c 3eprrey canacbr KocMoJ'lo[rr.nhrK 6aru,traytttuttttK MeniMerrepni

raJraay xoHe yfipeny 6orurn ra6buaabr. I(aripri rauaarut KocMollorrrtra
6aKurrayrusr,ruK uariuerrep tluruxanttr reopxrra ureKreyJrep rorrcm eley.li
yJrec Kocyaa. flanai orcy 6apurcsrtruraa 6orautaK rarrtv reprreyu:i uariuerrepai
Tanaay MeH KocMororfifnrjK TeopHflJrap Kojl,[aHynaphlHbltl aafablJlaPHHa xe

6ola,[ur, coaaafi-aK Ka3ipri 3aMaHrbI 6aKblrayulsl'rttK uariuerrepre cYieHe

orrrprrn Fa,tauxttrl Hhlcax,[apH MeH ToJIbrr( FaraMnht cHnarrayrxH Moaen6.(ep

ueu $rruxa.nur reopxrnap,[hr{ e{ aypbrcbrH aHHKTayabr yfipexeai.
O6racruro ,qaHHoro K)?ca rBJrrercr x3yqeH[e r aHaJI[3 KocMororrqecKrx

Ha6nrcaarerr,Hbtx .[aHHLtx oIIHcbrBttK]I{[x BceneHHyto B paHHtoK) 3noxy x
H3)A€Hre n uccneroaaBHe cyuecrByrouflx reoptlf,. B coBpeMeHHofi KocMorot-tllt

ra6lro,u.arelexrre aaHubre oxa3llBaror ace 6oree BecoMblfi BKraa Ha

orpaHxqeHm Qu:r+recxxx reopufi. IIpx ee lr3)/.reHxl Oyayuui fteHHi
xccneaoaareJrh npNo6perer HaBbrKr aralr3a aaHHbrx H H3 npHJ'IOXCHT' K

3rerrporlrraurxa.
KeaHtuIK Mexaxfira /
S,rerrpoauraurra.
Ksaxroga,
MexaHl{(a /
Electrodynamics.

Quantum mechanics

I
I
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KOCMOTOTI-|qeCKTM TeOpXrM. Hayq&TC' BblrBJrrTr, OnupiucL Ha coapeMeHHLre

Ha6nlo,[aren6Hbte raHHbte Har6oree npaB[nbHue Qr:lvecwe reopH[ t-r Moaenll
onrcuaarculre o6r,eKn r BcereHHofi u BceneHHyro I ueroM.

The field of this course is the study and analysis of cosmological observational
data describing the Universe in the early era and the study and study of existing
theories. ln modem cosmology, observational data make an increasingly
significant contribution to the limitations of physical theories. When studying it,
the future scientist will acquire skills in data analysis from the application to
cosmological theories. Learning to ide iry, based on modem observational data,
the most correct physical theories and models describing objects of the Univers€
and the Universe as a whole.

9 KI'I TK
NA KB
PD EC

HHTerpan.[aHarH B

AxcnepcnxrHx eMec xwcnep
l,lnrerprpyeuue
6e3AxcnepcroHHLre cflcreMu
Integrable dispersionless
system

5 Kypc cu:urru eMec xale MareMarxrarbt( Qrcnxam,rq :eprre,rerin
acnerrinepixiH 6ipi 6orurn ra6luarrrr, axcrperri HHrerpanarHH reuaey,'repai
r(aPacrHpa,uDr. Eepi.nrea nax 60,rauaK rznbrM-3ePTreyurire vareuarrxaruK xaae
reop[rnLrK su:xra, :auanayx rx,lpolllHaMfixa, cbr3LrKTH eMec omrxa xaHe
KaaBTTbrK MexaHrKa o6lucsrx,[a rurrrur reprrey-nep yurix xaxer,
Xypc paccuarpnraer trxcxperxue xrrerpxpyeMhre ypaBHeHn , roropble

,Bnrorc, oaHHMll n3 xar6o,ree rrytraeMHx acnexToB Herrrleftxofi $n:urr r
MareMarrqecKofi Qn:rxu.,{arxar ArcurnjrrHa reo6xolrua 6yayureuy
yqeHoMy-xccne.aoBarerlo,[r, npoBepxx rrpaBhnblocrx co6creexxux xayvxurx
HccreAoBaH[fi a o6,'racrr MareMarH,{ecI(oi a reopern'recxoE Qn:rxx,
coBpeMeHHofi lfiapoaBHaMl-lKx, HenrIHefiHof, onrl,IKt| H KBa] oBofi MexaHl-lxH.

Course considers discrete integrable equations, which are one ofthe most studied
aspecs of nonlinear physics and mathematical physics. This discipline is
necessary for a future scientist-researcher to verifo the correctness of his own
scientific research in the field oF mathematical and theoretical physics, modem
hydrodynamics, nonlinear optics and quantum mechanics.

3rerrporuxaurra.
KsaHTur lrexaxxra /
Slerrpo[ruaurra.
Kaaxtogal
uexaxrra /
Electrodynamics.

Quantum mechanics

l0 KN TK
IIA KB
PD EC

Clmepiurcrrep rcoparcurut
reouerpxrrruX acnerri,rePi
f eoMsrptlrec(xe acneKrH
Teopxn cynepcTpF
Geomctric aspects of
superslring theory

5 Kypc uareuaruxa uer $u:ura rorucbrH,{a opHanac(aH, coH.u.Br(TaH neHapirnbr(
clrrar(a xe. Onun xeri:ri MaKcarH - 6erri,ri uareuarrxa.nrrr ueuriulcpai
Sx:xxa,rux ecenrcpre KonaaHym yuThrny. an eriruri xaru rar-iurerrep
TeopurclrH flafiaanaHa orbrpun MareMar[KanarH MeceJreJr€pre xa{a xaptrK
rycipeai.
Kypc pacnoroxex Ha cruKe MareMarrKu u $ruuxa r no3ToMy Hocrr

MexAlcqrrnJrExapHbrE xapaKTep. Ee ocHoBHa, lrenb crpeMneHxe npxMeHrrb
H3BecrHHe MareMar[vecK]re peueHu K $u:rvecxru 3atraqaM, a c apyroE -
TaKxe pa3peruarr, tlrl npoJrxaarb HoBufi caer xa npo6,reuu B MareMar[Ke c

rcnorb3oBaH[eM TeopHH cTpyH.
CouBe is located at the intersection of mathematics and physics and therefore is

interdisciplinary in nature. Its main goal is the desire to apply well-known
mathematical solutions to physical problems, and on the other hand, also to solve
or shed new light on problems in mathematics using sfiing theory.

3,rerrpogruaurxa.
KsaxrH( uexalrExa /
3,'rerrpoaurauura.
KsaHroaar
uexaunxa /
Electrodynamics.

Quantum mechanics

I
I
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ll KI I I'K
IIA KB
PD EC

KBa$rrH( Tonrap xrHc ,Hr-
Eaxcrep rertacy,repi
KBamoBHe rpyrinH u

)?aBHcHr.rr rHm-Ea(crcpa
Quanlum groups and Yang-
Baxtcr equations

5 KaaHTTHK THr-Eaxcrep re4qeyi uxrerpalaauarblx xYf, eae, KaaH'r'TIrK xeHe
CTATHCTTKAIHK MEXAHIKAAAFH, COH,(Afi-AK, OHAAfbI TEAHTTbIK TOITAPAAfTI

reopflrrapAa e:erri por ar(apaau. Byr rypc flrr-Earcrep oneParoprapuHbl{
cortfhl Hertl)(erepiH Kapacrbrpaabl.

Kaaamao€ ypaBHeHx€ ,Hm-Eaxcrepa Hrpaer pe[iuoulyn po,'rb B aHaJI]3e

uHTefpnpyeMbrx cHcreM, B KBaHToBoi x crarxcT[gecKoi MexaH[Ke, Teoptlll
y3J',roB, a rarc(e B reopslr KBaHroBl,Ix rpynn. B 3mM K,?ce 6yayr uryveurt
HexomPLte ri3 oocreaHux pe3ynhraroB no oneparopaM ,Hra-Barcrepa.
The quantum Yang-Baxter equation plays a crucial role in the analysis of

integrable systems, in quantum and statistical mechanics, knot theory, and also in
the theory ofquantum groups. This course will examine some ofthe latest results

on Yang-Baxter operators.
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