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Annotation

I lpepcrer:lxtrcp/
IIpcpeKBulH1r,t/

Prc rsrts
I ccMecr /l ce / Semester I

'l'arvra 60iiErfilxa KoM,toret"f tc / Kounonenrut tro eH6o /(, tionalCom nenls
I 6II TK

EA KB
I]D EC

OcpMHoHALTK iueKrep
TeopHrcLr
l'eoplr, oepMxollxux crpy[
'l heory of l'crmion strings

a <Dcpvuouurx iurerrep reop[icLt 6o]oH,,tu( iuleKrep veH cy[ep itxel(repre (ojlra!{H]rarHH
xaHe 6afinaHucEr 6ap ,ur aMxKa,ibt( xyfiencp,litt KBaHTTaLIyLtULIt t[opvanrrui.
xonQopva,r,au opic reopfircH, iurcxrcp reoparcu yel c].trep iureKrep reoplrcuHAarLr
kona HbrManu aMnnLITyIarap.

Kgarrru( uexaxxxa
Keatt.roaa, vexaltrra
Quantum mechanics

Teopx, OepMxoHH6rx crpyu rlopora,rxrv KBatfloB:lllt,tr lr{rraMxqecxux clcreM co cBr3rvta u
npfiMereHl.e erD K 6o3oHrrLrM crp), av x cynepfipyHaM. (cyncp) koHoopMHa, Teop[, no_,ri.
MllOrOneTrcBHe aMn,rrfly.uu B TeopHH cTpyH H cyncpcTprl.

'l heory of l-crmion strings thc formalism of the quantizalion of dynamical systems wilh
constrainls and its application to boson strings and supcnitrings. (super) conformal lleld theory,
nrulli I litudcs in and rslri

1 fpaorraurruu4
MoAllOflftaurr,'laHmx
Teoprriapu
Mo1trtluqxporarrue reopra
fpaaxTauHu
Modilied theories of gravity

5 I;yn rypc rpaslralrxruut uoatolxallnr.traHmH TeopBrrap McH onaplbtH r(ocMo.florxrJtEtl(
xoclrMuranapLrfl rcprreyre 6arurralmu. 6+[ KocMoJroru, npo6Lreuaaapu uen
xy*r6a"<r-apr,[ra xiHa ke3(apac 6epcai, rpaeuraqlraHK o3apa ape(errecy epekueniKrepi
xa(cu rycir)nc lryvriuaix rygrrpaaur.

3rerrpoarraur ra
3:rerrpoar rau r ra
Electrodynamics

AaHHHF Kypc Ba(cneH x3yqefirrc uoatt[rqrporarrxr,rx reopxi rpaBrraurr, tl xx
xocMoiontqeckt x npufloxcxl,lr. -]ro ,lacr HoBLrfi B3r,trll Ha npo6reuu u rata,lrn
kocMonor E, no3BoJlrer,tyque no rr6 oco6eHtrccrfi rpasurarlxoHBoro B3axMoActrcrBxr.

This disciplinc is aimed at studying the modified theorics of gmvity and thcir cosmological
applica.ions. Ilis gives a new look at the problems and riddles of cosmology, makes it
possible to better undcrstand the featur€s ofgravilational interaction.
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3 EN 1'K
EA KB
BD EC

EeficuluxT orKuH,qr,rx
npotlesrep orclrracht
Or3,lka Hc,'InHcFfl6lx
BOTHOALIX npOUeCCOa

Physics of nonlincar wave
processes

5 Lr3Lr( ToJI(LrH.llBrx npolecrep rlruxacu> kypcu 6acm xaparbtjlHcraHy nax.uepiMcll
rcopxrnu( AafiuxJlLrKr6tH xeai3iH (ypafinu xere ipreai 6a:alul{ po;tir ar r<apa.asr,

oHcH3 ke3 -xerres npo0rlr6 MaMaHHHu{ rGtlMeri m6usru 6onyu M}atxiH eMec. K)?crL[t
Ma(carH - MarucrpS.lrrap.uLt aprypni $rcuxaaur ecerrrep.ai ueuyre ro[talHnarLrr
Srrrxauuq ncrirri uareMarxxanHX Morenulepivet ratucrupy.

K;rpc <Orraxa HcJrl{lref,HHx Bo]lHoBHx npoueccoBD c lpyr.xMx ecrecrBcHHo - HayqHuM[
.(lrcuHnnHBaMl{ cocrzlBrrer ocHo8y reoper[qeckoH no.lroroBl(r u Brpaer pon6
+JalaaMerrranbHoi 6a3Lt,6e3 koropoi Hcao3MoxHa ycneuHa, IerTcr'l6Hocr6 cneuuarfic.ra
arc6oro npo$xlr. Uen6 r,?ca no3HakoMrrb MarxcrpaHToB c ocHoBrruMu MareMaTUqecKllM{
uolerruu tlrlttxr,t, lrcnollb3yeMErMtr npH peurcuru pa:.uvnux r[ra3xqecxlx ta.qaq.

The course (Physics ofnonlinear wave processes)) with other natural science disciplincs forms
thc basis of thcorctical training and plays the rolc of a fundamental base, without which a
successful activity ofa spccialist ofany profile is impossible. The purpos€ ofthc course is to
introduce the mastcr studcnts to the basic mathematical models of physics uscd in solvi ng

(Eefc
6ipre

vaflous

3rerrpo4uuau u ra
3lerrpoar Hauaxa
Electrodynamics

.l EN IK
};A KB
BD I'C

Eipr+.rac opra
lJlcrrPo.lu HavU l(ac Ll

?,rcrrpo1lluavrxa
cnnouHLrx cpe.[
Continuum electrodynamics

5 Kypcr'ut varcarrr - lreKTpoMarxlTrr( oplc, couttMel (amp lncKtpoMar HTTir opic

Uexb k)?ca - rcyqeHxe ocloBt{Lrx MoroIoB onxcaxlt, npollcccoa, nporcxoArurMx rro,u
ao3AciicrBHeM 3.[eKrpoMarHlrHbtx noneil, Tax xe cBoiqrB ]neKrpoMarHFrHHx nonei. Kypc
<3lcrrpo,tuuavtxa cn.,louln6rx cpcr, ,Btxerc, ronorBegreM t< l.;remporrgaMxke, H aacr
o6uxc nperqmBnettlrt o 3il(o aJ( ]lrerrpoltlfiaMxKH a cnltourxux cpeaax, 3aKoHax
pacnpoflpaHeltttr srerapoMalHrTtrLtx BonH B cp€,qq noTcHur.tzutLt, noTepx nojl E cpe.te,
3JrerapoManrmHHe nonx B npoBoarue cpele ll T.I.

xacrerrcpi acepiveH 6onarun npoqeccrcpai cflnarrayrLtt Heri3ri ericrepiH oxrrn 6ily.
(Eipryrac opra SJreKrpolxltaMHl(acH) kypcLt 3nempolH aMuKara roJrBtK ,tpLt_ty 6onHn
m66ua[u xaHe ryrac oprartaru ]ne KrpoAxHa.vlka 3auapu, ogriua olcrrpor,rarnrrrir
TO jrKLrH,4aptLrH TapanyEt. noTeHu[a].qap. or*irriur opTalaru lreKrpoMarurrrir opic
opracuraaru epicril xofisr:ryu xeue r.6. rlpaau xanrru rycilir 6epy.

The pulpose of the course is lo study the basic methods of describing the processes occurring
under the influence of elecfomagnetic lields, as well as the properties of elecbomagnetic
ficlds. The course "Electrodlmamias of continuous media" is an addition to €lec$odynamics,
and gives general ideas aboul thc laws of clectrodynamics in continuous medi4 laws of
propagation of electromagnetic waves in a mcdium, potcntials, field losses in a mcdium,
electromagnetic ficlds in a conducting mediurL etc.

3reKlpollriHaMHKa
3rrerrpoluravrxa
Iilectrodynamics

5 6II TK
EA KB
BD EC

Ctatucrxxa, ur
tpruracunlaru opicrin
kBanrrEtK TeopnrcLr raicrepi
Mfio.lH (BafiToBoi TeopHl
no,t, a cmTHcTtleckoii
0r,l3xxc
Quantum field theory
methods in statistical physics

5 K)pqlutt Ma(caru Mar[crpalTTapnH uerirri yrro,raapveu xalte xBirtr]'rut< opic rcopL,
elicTcpirr KBatfTTHK craTrcrr. (iljlLtK oH3r.rKa ecemepire (orAaHyHMe raBucrbtpy. K)?c
OepMr-cyiuKr6r(, kBarlrIet( opic reopflrc6tHLt{ Topnu Mo,[cni, trHarpaMM&lH rexHlxaHHll
uerirri npanqnnrcpi, ToMeHri aeMneparypara xomertt yn(eH 6orurcKrepAcH Typarun
xy enep.[i( xacfigrrepiH x.He r_6. o(ElralH. ,{rurlrar 6iaiuaepin Maffisrpafl.r.Tap
CmT{C1'xxaUrHl( ([rclra xatte ./lC |(BaBITE||( opic reOprrcu caraCHH.[aIH rLtrLtMt{
,qM LrcmpLrH,ua llarautasa analH.

Klarrrrux vexalaxa
Kramoga, uexafl!tra
Quantum mechanics
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l(cns xypca - o3HaxoMrrrL MarxcrparroB c oc[oBlLtMl,t noHrrHrMtt r Mero,uaMr kBarrroBoi
Teoprx noJr, ll fipuMeseHtle k 3a.aa|rirM r(BarTosor qraruclu{ecxoi $n:nru. K;,pc rcyvaer
cBoicrBa crcreM, cocToruxx nt 6olruoro 'rxqta tacTrq npB tlfi3KHx TeMnepaT)?ax,
OcpMra-xlr.[|(ocr6, pelUsroqHLre Mo.]Ieil[ rBalrroBofi Tcoprx no.]rr, ocHoB He rpfillutinLr
.I(tlarpavMHof, TexHxr(x x a..a.. 3Hallxr, nonyqcHHLre MarxcrpaFroM, MoryT r{cnorb3oBaTlc, B

HayrHo[ pa6oTc I(aK B o6jracTr cTaTl-lcl r.lecKoi r[rruru. rax fi o6nacTx kBaHroBofi Teopur,t
notu.

The purpose ofthe course is to familiariu-e undcrgraduates with thc basic concepts and methods
o[ quantum field theory and application to thc problcms of quantum statistical physics. Thc
course studies the properties of systems consisting of a largc numbcr of particles at low
tcmperatures, Fcrmi-liquid. latlice models ofquantum field theory. basic principles ofdiagram
enginee ng, etc. Thc knowlcdge obtaincd by thc undergraduate can be used in scicnlific work
as in the field ofstatistical physics, and the field ofquantum field theor]

6N TK
5A KB
BD I'C

MareMarHkajlH( 0ll.]uKatarbr
laoxru|ltrxxHI( Tetleyrep
3eorouaotrusrc vpasnettul
MaleMaaHqecKoii SH]xxH
Evolutionary cquations in
mathcmalical ph)'sics

5 (MareMaflkaruK on}rxalar.u tBoJrKruLr,'r6rK llHreynep, klT,cu - Ox3flka oakanaBp
nelr€iiH,[e anHHraH 6i]riM, llitf.llu MeH trevlilir. 3avaHayH ryf,ncp MeH MaTeMaTrkaJlbt(

$u:rrauuq xere 6arb[Tapullurt epexure raiocpirr reprrey rcriSiH.qe rq?LtxaJlLl.

Kypc (3aonrcuxorHLr€ ypaBxeux, MareMarlqec(oi Qr:ltxx> .ulr Ofl Ofi3HKa iB.rrerc, Ha
ocHoae 3lraxui, HaaHxoa r yMexxfi. noxyreHHdx fia 6axaraapcKoM }?oBHe. H3)AcHtle
coBpeMeHBoro cocTorHr.ri $ ocBoeHl,le cncuHot,llrecKHx MgTo.uoB oT,ucjlBt{Ltx HanpaBneHrfi
MareMarfireckofi 0h3&Ku.

Course (Evolutionary equalions in mathematical physicsr for TP Physics is bascd on
knowledgc, skills and abilities obtaincd al the bachelols level, studying the curenl statc and
mastering the specific methods ofindividual branches ofmathematical physics.

3rerrpomuaurxa
3rerrpoatnaulra
Elcctrodynamics

2 ce*recrp / 2 ceuecrp / Semestcr 2

)l(OO rounonenri / BYlloscxrrfi KoMnoHetrT / University component
I Kn xooK

NA BK
PD UK

6picrit xearrruK rcoprrcsr
Kaamooar reopur no,rr

Quantum field theoD,

5 Kypcrcr( va(caru konrerrH 66xrxeKrcp xyiccixitl rBaHTTa,rmu epicixirr xaarrrux-opicrix
cfinatraMacuH6rt1 aricrepirr urepy. Kypc kBaHT-rarmH rfn:uxalur opic. epxin 6o:rruerrcpait
xaarrrray aaicrcpi. S-yarpHuacH o:apa apexe,rrccet irr opifiep Het iliH,[c perrraeucrrix
rsaBTTH( xYrcn€p xrHe xompH rrreprsrJrH 60rrucKrep cunaTraMacHH Kapacr6rpalu.

l-lelrro xlpca xBrrerc, ocBoeu[c MfioIoB KBaHToBo-noreBorD onrcarrr rBalroBarxoro
nom o.rcr€M MHorNx qacrru. K),?c paccMarpxBaer onxcafiHe peJwrltBucrcxr,tx rBaIrToBLtx
crcreM r qacr[u BLrcoxr{x ]{eprtlfi Ha ocHoBe (BafiToBzrHroro t[r:n,rccxoro tlo,lr. MfioIH
KBafiToaaBHi caofoI Hx aoxefi, S-Marpruu B3axMoAeiicrBytouxx no.[c .

-lhe purpose ofthc coursc is the development of methods for quantum-field description ofthe
quantum-field systems of many panicles. The course considers thc dcscription of relativistic
quantum syslems and high-energy particles on the basis ofa quantized ph,sical ficld. mcthods
ofquartization of frcc fields, S-matices of interacling fields.

Kaa{t-rHx vexarura
Ktamogat Mexattrra
Quantum mechanics

t44aay 6oisrxura KoMnofier-rrep / KoMnoHeBTL| no BDt6opy / Optional Co mponents
2 KN TK

NA KB
PD EC

Egre aH3auHHblll
KooPIt{HaTTbt( e,llicr

Mgroa xoopanrrarrroro

5 (Egre all3aqExrLrH koop.txHarrHK aAici) KBarrruK (Dx3xxa sFrerpa(rixraHarHH xyfiencpiBi,l
(a3ipri 3aMaHrH rcoplrcr,rHbtll [erisirue xarxarr uerirri npunutmepai{ ropiBici; f+Taqrafi
arrarrAa ureuyre 6ora'n rr uaturrau rop.ral ver opicrix uoacls,tep rypa,lu aKnapar any;

KBa$rrHl( Mexafll,lka
Ksa.kroaar uexa{Hxa

Quanlum mechanics
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aH3aUa 6cre
Method coordinate Berhe
ansatz

<Mcro.t kooplhHaTfloro aH3aua Egre)) ,s,lrxyrc, npe,qcraBnexM 06 ocHosHt rx npuHuxnax,
nexaru{x B ocBoae coBpeMeHHofi TCOpHt 

'HrerplpyeMHx 
flicTeM kBamoBotr +u3rkH;llonjr'{eHxe cBereHrii 06 BaDK efiuux peuerolHLtx tl noJrcaHx Mo.Qenrx, Aoflycxatoult x

TOqHOC peUieHrc; oc8ocHne anr€oparrecKofo l,l atliuluTrrqecroro annapaT4 lo3Bojlrloulero
cTporrTr, tl aflanx3hpoBaT6 lmerpxpyeMHc Mo.lerr qTaTHcuqecko, 01l3HxX Ha.[8j,flepHof,
peurfike ll KBamoBHe MO,[eJIr{ B O,rlHOM npocTpaEmsessoM H3MeI,ellEH, rMetorlxx
MHororHc.,r€trllHe rpxMeHe[x, kal( a reoperHqccrol $arure rBep.rloro Tcna, Tar( |l
co8peMeHHotr reopur.r $;nrAauerraa6H6rx B3axMolcrcTBrifi; O3Ha{oMneHIe c HeKoTopbtMI
npttroxerttrMs reopxu flHTcrpupyeMLrx crcrev a uatcvauxc u t]xlxxe.

lc (AII'LI A3 IJl(aeopHrlrLrK Kr'rr {al It,t,lttlilltrlr ,ir.ilpr'l llcleop
ylraaMerrTaillbtrf l,to3apa IIXOIITCfCTCOpepe(e,recy cekrnjll l(ocLtv tic cKtuarapm

o:t (Ball']TLtxte M,il xiH ti KCrlrcr xKTOp p CTA-I'HCTHev,,lepnc KiulLt t(
,u ka L l Hll1C lljOH alr,,lrp icP TiLII,U IIyI.aKYp l0 IlMYM K6cpsr a.r rc6pa,'r bt
c ti1ua iul t,t(iLI l( MaTcMalfirlapaTTt,t (Ypy KA/laIr,r0ur

't0() t,txyiiejrcp rt lJ\t(oc ItpA\ p alapr,rM

nlir

lu

rdina llclc thc lln l:/-,sil f h hasic nreprcsenta Ulcs d rl llrp P \'I g
modem Itheory I 1r il lunrlcErab Ohta nyslcm q rmalionphysics; about hng
nrost l lallicc nnd modclsportan hc lcdsol lacl 'l hc dc nlmc f itn11, op
al and anlrlgcbraic il lo k) hui dyllca apparalus and lna Ic Inlcgrab
slal slrcal on Il]Cntwo-di nil lnlti andphl sic nxrd s n d mc sr nspalial
that h n u nlc ications borh lhcon rtlapp solcal slateiJ ii d hc modcrnphysics theory

t' ndanrc nlal nli)r)ceuat hAcq cal ol' thc nofplap tegrah
0 dan hl KTl 

-IK

IIA KB
PD I;C

KsaHTTLrx xporqoarraMrra
Kmmoear xpovo4uuavlra
Quantum chromodynamics

5 u,ri o3apa ape(errec), a6en6lil( cuec raar6pli opicrep reoprrc
6criveg ru,,tuvH-:egrrey xyMucrapLrgu{ rrar aucu Yruiu trev
ctuiacHH.(a ipncni 6iniM 6epy. Kypcu lrcuexrap 6o,rurerrepait

o3apa epekqTecyr|l anpoHlaplL[l Kypbtnuu Kafi,l,|tacLrtr xSHc onap,rl6rH xorapLl ]Hepruraa
o3apa epcxsmccyiH cttrarrafi-ruH l<anx6pni epic"rep reoparcu o(rrrHnalH.

l{c,rs xypca - h3yqeBlle ocHoB Teopst clt,|6H6lx B3arrMo,[e crBufi, Hea6encBux
KlLl[6poBoqHHx ooxeii. ,[aT6 r[yx/lavettaaerste 3HaHrx B o6,laclr| t[rlrxr.r :ucnrcrmprux
{acTu(.rult HaaHkoa caMocTorren6Hol HaytHo_lccne.IoBaren6croi pa6orEr. B rypcc
u3yqacrc, ranflbpoBoqsa, Teopl, nonei, onHcHBaK,ullu crl],t6Hoe B3alMoaef,cTaxe
3,IeMC'lmpHMX racTrU H npfixUt{nH cTpOcBH, aIpOHOa B llx B3asMO,teiCTaHtr npH BEICOKIIX
3llCprfirx.

particle

lheir

c'th ntat of h studthc thcI rtdlbu nsalio fo lhrv f nl0racl on non-thcory s.slrong
bc t:II) amcfu nd ngauSe Iields, lal ngr licthc d nrcknowlcdge ntary

for llr ki of ind nl rcscarchphysics 'l heork. stcpcnd ud a 1lc td thgauSc r)'
dcscthat ribcs thc ln tltcractio fslronS and thc nc ol'partielemcntarv structurethcpfl plcs

I hadro ns and nlcmctions al es

Kypcrurq uarcaru ry
lleri3iH orutn 6i-ly, 03
6rirurerrcp Qt:rxacu

l,lHt rlt
cHIap
ryurli

Kaarrrut( ucxaltxa
Ktaxroga, vexautxa
Quanlum mcchanics

4 KII TK
NA KB
PD EC lltiil

Pcarnoucri* acrpo$lura
PerlallBr,rcrcka,

I'<Pe,rrtr.rstc't i li3lt Kxa) ,, t \|acrpor[ L t t,laxcaTypc xKal|l,l -tll orH(arl i{iil_ Iacrpo0Hl}
cM li ).rr 80ltIi Al{)rlu MLtilLl Ltct,r, lf,llCriAJIITI lKYP ti rialleryp 'l Yct 3aMarayH

\tIHXiI I xeTtctrlt ll l t3n TO,l(i li ,ilt,t lt Illectrod

3aerrpoarmuu ri
3,rerr?oru uautxa
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Relalivistic astroph)sics ti3kKallLui lllclllt,lMetEH Mecencnepi r(?Bc ol|u 3cpTTcy eaigrcpiH,
TaprLrJr6rc r€opl,trcull, 3arrap.[LrH rryi TcRqeyi cur(ru cypaSrapau xo3mri.I6t.

[eruo rypca (PenrrxBrqrcKar acrpo$rukxo) xBrrerc, rorttvecxoe rrpo.qonxeHue
acrpooll3llKll tl ocBoeH[e ocHoBHLrx fxc[eplMc[TaJl6Hbrx x TeopqrllrrecKt{x .[ocTllxeHsr,
npo6,'lcM coBpeMeHHoi acrporlml*a k ocHoaHHe npelcTaaneH[, o cTpyKrJpc lt sBolroul.[{
BccxeHBofi. Kypc aaiparrBafi TaKhe BonpocH Kax: HepeueHH6re 3a,4a,{u coBpeMeHHoi
aqrpoo{3x(n l. MqTo.[6t fix xccreloBarHrr Teopqro TrroTeHxx, ypaBtrexxx cocToiHh,
BeuccrBa.

The aim of the course "Relativistic Astrophysics" is a logical continuation ofastrophysics and
the dcvelopment of basic cxperimental and theorctical achievemcnts, problcms of modem
astophysics and basic ideas aboul the slructure and evolution of the Universe. Thc course
touches upon such issues as: unsolved problems of modem astrophysics and their research
methods. the thco uation of statc of matter.ofmatter lhe

K;pc ravarayn acrporf

5 KN 'TK

n,[ KB
PD I]C

5 MaKcaTu (D€ HMaH ArarpaMMacHH nai,{anaHy clicrcpivex, rerirri rycirirrepvcx.
fneMerrap 6onuerrepAi[ o3apa aceprccyiE cxnarray yuriH (DenHMa! TcxHxkacuHuK
![arpaMMa MexaHu3Mi xoxe afis|KraManapHMeH TasHcrlrpy. K)pc <Dc[xuar anatpaumacus
(ollrauun TBaHTTUK epic reoprrcurul ecemepiH rubrrapy npaKTxranH(.Iaa.aHc6tu
Kan LrnTacrbtpalu.

Kypc Ksarfiux uexaHfixa
KgafiroBar MexaxxKa
Quanlum mechanics

3 ceMetr /l ccuecr / Semcster 3
)KOO roMnofl€HTi / ByJoBcl{HiKoMnoHesr / finive ent

Kn xooK
TIA BK
PD UK

Cruucrpre,rap reopurcur
Tcopl.rx cxMMcrpl,I
l'heory ofSymmetries
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Oefi rvax ararpavua,raprr
/lnarpaMMH OeFHMaHa
I"eynman diagram

l-leru rypca - oruaxoMrr6 c Mgro,uriKoI [cno]lBoBar{x, IltarpaMM OetrHMaHa c ocHoaHHMl.l
noHtrHlMtl, onpeleneHxrMx H \{exatH3voM l}rarpaMM[o Texnx|(ofi OetrHMal|a I,i|,
onucaHm B3alMoIe c-TBHfi ?,leMellraplrHx qacrHu. K)Oc aacr nparrrttocxxe HaBHkt
peueH[, 3a./la! xBaHToBoi Teopxl.t non, c npr.tMcHeH]leM [xarpavM OeFflMara-

Thc purpose of the coursc is to introducc the methodology of using Fcynman diagrams, with
the basic concepts, definitions and mechanism of Feynman diagram technology for describing
interactions olelemcntary particles. The coursc provides practical skills in solving problcms of
quantum field theory using Fe5mman diagmms.
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Kapacrbrpy.m Ma'reMar[(arH( Mo.qen6rey alicrepiu lapacrupy. Tonrap rcoptrcu rypaau
Kenecirc ryciHirrcp (apacrLrpLtnanH: TotnaplH aflLrKray. ronrap rlpaepi, cuMMsrpH,
Tonrapbr. Tornap-+aKropH arHKraMacLt! TeopErnHX-TomHK K+puJrHM.

Ue-rLro ()?ca (Teopfi, cHMMcrpxi) rBjrrcrc, paccMoTpcltue MsrolloB MareMaruqcckoro
Mo.lejrxposasxr npfi paccMoTpeHxl,l TeopgT[reckxx ll npllKxa,qHLtx 3alaq. Paccuarpurarorce
BOI!pOCL| ||OBITU! O TeOpru rpynn: onpc,4eleHle rpynnLq BIIH rpynD, rpynnEr cHMMelpxi,
onpcterrellxe 0akrop-rpJmn6L TeopeT{Ko-rpynrlo8Brc t(oHqrp]ruhx.

The purpose of the course "Theory of Symmotrics', is to considcr mcthods of mathcmatical
modeling when considering theorctical and applicd problems. The questions ofthe concept of
group thcory arc consider€d: definition ofa group, D?es of groups, groups of symmctries,
definition of a factor group, group-theoretical constructions.
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5 <l_trapotrrnaurrarul xyfierep rcopn{cHD KypcEr rcopl{rrHK ,[aiHH.[uKrHR Heri3iH
tqpafilLD(eHc Ke3-KenrEH npodxarait MaMaHullLltt m6Hcru I(EEMqri MyMl(iE 6onvayrLrH
ipreni 6a3aHHrt porir arrapaau. K)?crbr{ Maxcaru - ueri:ri trrrerpauxrraHaruur
.]lHcnepcrik xeHe rxlpo,lHHavxKanHx xyf,eneprl Marxcrpa!]TTapa-ur eurity.

Kypc (Tcopx, n ,upo,arHaMrqecrtlx qicreM)) cocraanrer ocHoBy reopgrxqeckofi troAroroDxL
x hrpaeT pon6 +),{,(aMcHTan!Hof 6a3H, 6e3 r(oropofi leso3Moxsa ycncuHtur rlerrcjrLHocrL
cneuuzuu{cra 1rc6orc npor}u,rr. ll,crr rypca no3HaKov|lr, MarucTpaHToB c ocroaHHMH
xHTerpxpyeMHMx. 6e3{xcnepcHoHHuMx t rxlpoItlHaMxqecKl{Mx ct{cTeMaur.

The course <Theory of hydrodynamic syslcm$, forms the basis of theorclical preparalion and
pla)s thc rolc ofa fundamental bas€, without which a successful activity ofa specialisr ofany
profile is impossiblc. The aim of thc course is to introduce graduate students to the main
integrable, dipcrsionlcss and hydrodynamic systems.
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6 K,racclranH( -{ur-Eaxc,rep re{,ucyi (rET) MarcMaruxanH( $ngrratut ua1ugrsr
reucyncpiuirt 6ipi epi ra:ripri rerreri roarrruK opic ronraprrsun ucriri 6onun ra6unaru.
Ey, kypcaa qET MeH KBaHrrLrt( TonTapILr( XOnO arae6pacH crrx(rH MmeMaTxrajlLtK reri3i
Kapacr6tpHna{H. ,E-l xarnM xaHc Acp6ec xar,qai.rapuxLttl Teopnuux t]arnxaturrt eprypri
crLrauapHHla XonlaHLrjryBr- JlI{ aomapH MeH cynepromapHfiLt( IeoopMauHrcEt. KBaHrrLrK
'ronrap reopl,lrcErBAalH R- Marpfiuacu Tecini, ,61' narru ureurivlepi xare racrerrepi,
uraurutpay repi ece6i recijri. rBattTTLrK opic Teopkrcurularur xonopiuai ecemeyrep,leri ,Ii'l
l(on]laHLrnyH.

KxaccHqecKoe )?aBfleHHe Xura-Baxcrepa (yr6) ,Bjrrercr o./lHnM lr3 ocHoBltLtx ypaBHe xF
MareMar[{ec(oF $urarr a npe.rlcraBnrer co6ofi +yH,laMerr coBpeMeHHoi .reopHfi

kBaHToBErx rpynn. B (ypcc paccMarpxBaeTc, MareMa'r'Lqec(a, ocHoBa yrB H kBaHToBbtx
rpynn, rar a"'rre6pa XoD(Da,rrplMeHeHie o6ulxx H qacrHLrx cnytai yr6 B pa3Hbrx pasleJrax
Tcopcrx,reckoH rlrrrrr. lerlopvarlr, t-pynn tl cyncp,?yn JIx, R- uarpllnui noaxo.l s
rcopnro KBa[ToBLrx rpyrn- TolH6re p€ueHx, yrE. Mfio/l o6parflofi 3aJlaqt,l paccerH[r,
npHMcBcHxe yrE I MHoIo !-r,leBUx Bhr!r{cJleHH{x B xBaHToBoI Teoprt{ norr.

'Ihe classical YanS-Baxler equation (YBE) is one of the basic cquations of Mathcmatical
physics and represents thc lbundation of the modem theory of quantum groups. 'l'hc course
discusses the mathematical basis of the YBE atld quantum groups, such as the ]lopf algebr4
the application of gencral and pa.rticular cases of the YIlEin differcnt branches of theoretical
physics, the deformalion of Lie groups and supergroups, the R-matrix approach lo the theory
of quantum groups, the exact solutions of thcYBE, thc inversc scattering method, the
application ofYBE in mulli-loop calculations in quantum lield theory.
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6 K;,pcru( Ma(caru - rpaarmuNrrlrx erapa epererrecyait IraHTTUt( crnarmMacuMeu
lyciraipircriu reoplrxLr( Ou3llka caracuu 3epmey- Kypc r(BaHTrH( rpaBHrauflria
6arurrrarran raciuepi cxnar'TaJ'larH. Teciuep clnarraManapuua KaruqrH:
Mo.Ilh0sKauHrnarJarHr xere uo4r.ri[uraqlr,rari6air6lH 6onHn 6oniHcIi.

Uenuo xypca rar'rrerc, H3yqeufic o6nacrx reopqrlr,{ecrof, Qn:nxt, B KoropoM
rpaBllrauuoHHue BlarMolcicraHi oorrcHrrc.rc, kaa$rooLtv ofikcarrtreM. [l K]Dce
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Quantum mccharlics
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Thc- aim of the cours€ is to study theoretical physics, in which gravirational interactions are
cxplained by quantum description. The course outlines appr;aches to quantum gravity.
Approaches are divided depending on the characteristics: thosiihat ar€ not modified and those
that are modified.
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Numerical mcthods in
nonlinear physics
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Oelarexle octooluMr noHrrl,trMlt. 3aKofiavt tl TeoprrMta coBpeMeH[oi KBaxroBoi Teopxl
xHTerprpyeM6rx clc.TeM r.t, onflca{x, npxpo,aH l,reMemapHLtx qacrHu;3Ha1.L: ocHoBuLrc
Moltclrr perlrrH B r.tc t.cxo l Teopuri norr. oyHKtu.torarbHLrc METorBr rBa roao rcopuu norr,
Texulky 0e HMalloBcKr,tx fltarpaMM B pa3J .tqlLlx noJlcgLtx Morerrx. BlrqxcreHle
korrpq/reHo8ll BHson ypaBHeHki [,eHopMalB3aUHOHrOfi rp)mn6t; yvcrs: t[opvyluporar.t
ocHoBBue onpere.reHu, nperMera. npoBorxrL Heo6xo.uxMHe vareMarrqecKre
npeo6paloBa8Hr, o6!rcHrr6 cotrepxa!re t[ynaaverraasxsrx npHHuHnoB: hvfls xasurr:
npruereaur y're6xoro MaTepxana l( peureH[rc [pocTLrx t(ot{KpeTEHX 3alar.
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6 Teop[xcllD r(ypcu rcpa Kyp.rLlM.[ap Olt3nt<aculu{ Heri3ri
TeopHruapHMeH Tar{Ercy,[Lr KaMT[Iu. Kyp" xupa Kyp]luM.lap reoplrcLtH, Fanar{HLtR
WmroLrH 3eprrer/.1i. MarircrpaHTrap.aLr{ ipre.rri 6iniu MeH MareMarrxa,rH( rerir4cp4i 4apa
tqpAuM.[ap t]xruracu ca,racuu,la Ma*poeneMHiN ipre.li Qn:ura,ruX 3arqHnErKmpu8
reprrey,ui vexrepy 6onun m6u,,ralLl.
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Thc coune "Thcory of Black Holes" involves familiarization with the basic theorics of black
holc physics. 'fhe course studies the theory of black holes, the expansion of the universe.
Assimilation by undcrgraduates of the mathematical foundations and fundamental knowledge
in the field ofblack hole physics is supposed, as well as thc study ofthe fundamental physical
laws ofthe macro world.
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3alaqH paccerBlll
Quantum invcrsc scattcring
mcthod

KgaHTTHT xepi lrauupay oaici - t<BaHTTbtK opic reopurcu MeH c-TarrcruraJlri( (hrSuka,aarLt
(Muc&,rH. cxHyc-foplloH TeR.[eyi eMece kBalrTHK cr,r3HKTHx euec lllpeluurep retleyi) exi
enureMli ynrinep.4irt,[.Jr ueuriMiH ra6y Kypanu. Ellr uo,qc,tsaep {a:urrep vel
MareMaruKrcp,rliR Ha3apHH ayrapaJu.

KBafiToB6ri Mero,( o6parHoro paccerHx, ,Bxrercx cpc,qcraoM [rL\ox.qeHt,l, Toqlrux peureHrF

AByMcpH$x Mo,lexefi B xBaFroBo reopHH ltoJl! u grarficrHqeckof, Qtruxe (raxnx rax
ypaaHeHlle cfinyc-l-oploHa rrH xBaHToaoe Renfilleil|oe )?aaHeHxe tllpeannrepa). ?ra
Mo,rcrrl{ {BilxloTc{ npe,uMeToM npxcTanLHoro BHxMaHlii olt3llxoB r,t MaTcMaTskoB.

Thc quantum invenc scattering method is a means of finding exact solulions of two-
dimensional models in quantum field theory and statistical phlsics (such as the sine-Gordon
equation or lho quantum non-lincar Schrddinger equation). 'ltcse models are the subjecl of
much allcntion amongst physicisls and mathematicians.
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