AHHOTaNUs NPOrpaMMbl MATUCTPATYPbI
IIpo6emMbl TeopeTnyeckoii PU3NKU U MATEMATHYECKOE MOIEJTUPOBAHUE)

Hanpasiaenue nogroroBku: 03.04.01 IIpuknaaneie MaTeMaTHKa U (pU3HKA
YpoBenb o0pa3oBanusi/Cpok o0yuenus: Maructp/2 roga

Boinyckawmas kageapa: I[lporpamma peanusyercs Ha Kadeape TEOPETHUECKOW SACPHOM (U3UKU
HNHctuTyTa na3epHpIXx W 1uiasMeHHbIX TexHosorumit HUSAY MU®OU. Kadenpa npencraBiser cobOoid
VHUKQJIbHYIO MIKONy Teoperudeckoil ¢usuku. IlepBbiM 3aBemyromuMm Kadenpodt Obul  Jaypear
HoGenesckoit mnpemun akagemuk WM.E.Tamm. Ha xadeape paGotanu Bbigaromuecss (GU3NKU
M. A JleonotoBuy, U.A.ITomepanuyk, A.b.Murnan, B.M.T"anumkuii, U.C.11lanupo. Kadenapy 3akonunnu
naypear HoOenesckoit mpemun H.I'.bacos, Gonee 20 unenoB Akamemun Hayk CCCP u Poccun. B
Hacrosimee Bpems Ha kKadeape paborator 5 wieHoB Poccuiickoit Akamemunm Hayk, psanm Bemymmx
3apyOeKHBIX (PU3NKOB-TEOPETHKOB. BBITYCKHUKM Kadeapsl paboTaioT BO MHOTHX BEAYIIUX MHPOBBIX
YHHUBEPCUTETaX U HAYYHBIX [IEHTPaX U BO3IJIABISIOT HEKOTOPBIX U3 HUX.

AnHoTanusi: llenpto mporpamMMbl SBJISIETCS IOATOTOBKA BBICOKOKBANIU(DUIIMPOBAHHBIX (PU3HKOB-
TEOPETUKOB, CIIOCOOHBIX MPOBOIUTH (hYHIAMEHTAIbHBIE W MPUKJIAIHBIE TEOPETHUECKUE MCCIIEIOBAHMS,
OTKpBIBATh HOBBIE 3aKOHOMEPHOCTU INPHUPOJIbI, MOJAEIUPOBATH CIOXKHbIE (U3UUYECKUE, TEXHUUECKUE U
UH)XXEHEPHBIE CHUCTEMbI, (OPMYJIMpPOBATh HOBBIE HAMNpPaBICHUS pa3BUTHUS NPUKIATHOW (DU3MKU H
Gu3nueckux TeXHOJOruil. BpIMyckHUKH, ycmemHo mnpoueanue oOydyeHHe II0 IporpaMme, MOTYT
paboTaTh BO BCeX 00JIACTAX COBPEMEHHOM (M3MKH, BKIIOYas PU3UKY aTOMHBIX U MOJIEKYJIIPHBIX CUCTEM
U HaHOCTPYKTYp, (PU3MKY KJIACCMUECKUX U KBAHTOBBIX IOJIEH, aTOMHOTO SApa U 3JIEMEHTAPHbBIX YaCTHI,
acTpo- W KOCcMO(U3MKY, B (DM3MKY IUIa3Mbl M KOHJCHCHPOBAHHOTO COCTOSHUS BEIECTBA, JIA3EPHYIO
¢u3uKy, GU3NKY SKCTPEMaTbHBIX COCTOSHUIN U BBICOKUX IUIOTHOCTEH SHEPTUU.

I'maBHOII 0COOEHHOCTBIO 00pPa30BATENBHOIO Mpoliecca SBISETCd (QyHIaMEHTalbHas (QU3UKO-
MaTeMaTHYecKass M KOMIIbIOTEpHas IOJATrOTOBKA, KOTOpas JOMYCKAaeT €CTECTBEHHOE OObeIUHEHUE
0a30BBIX U CIEHUANbHBIX JAUCLUUIUIMH, a TaK)K€ OCHOBHBIX METOJIOB TEOPETUYECKHX HCCIEAOBAHUN U
MaTEMaTHYECKOTO MOJIEINPOBAHUS.

VY4eOHbIl IaH BKIJIOYaeT B ceOs AUCUMIUIMHBI (yHIaMEHTAJIbHOW TEOpEeTUYECKON (U3HKH,
pojioJDKaroIue 00pa3oBaTeIbHyI0 TPaeKTOpHIO OakanaBpuara no nporpamme "Teopernyeckas ¢usnxa",
CHEeIMaIM3UPOBaHHbIE  JIUCUUIUIMHBI, Hay4YHO-HCCJIEIO0BATEIbCKYI0, HAy4YHO-TIEJarornyeckyro Hu
IPEIIUIUIOMHYIO NPAKTUKM M TOJATOTOBKY MAarumcTepcKod auccepranuu. ba3oBas uyacTe IporpamMmel
BKJIIOUAET KYypChl MO TEOPUM 3JIEMEHTApHBIX YacTHI], METOJIaM CTaTHCTUYECKOM (PU3MKU, KBAHTOBOU
TEOPUM TOJIA U OO0Iell TeOpUHM OTHOCHTEIBHOCTH, & TaKXKE COBPEMEHHBbIE METOJbl MaTeMaTH4YECKOIO
MOJIEJIMPOBAaHUS B TeopeTHueckod ¢usnke. Crnenuaau3upoBaHHAas 4YacTb IPOTPAMMBI COCTOMUT U3
YHUKAJIBHBIX aBTOPCKUX KYPCOB IO TEOPUU IUIA3MBI, siepHON (U3MKE, acTpo- U KOcMO(pu3UKe, pU3nKe
KOHJCHCUPOBAHHOTO COCTOSIHUSI, TEOPETHMYECKHM M MaTeMaTUYeCKUM MeETOoJlaM Ta30BOM JAMHAMUKH,
(GU3UKN yIapHBIX BOJH U APYTUX JUCLUUIUINH, 3HAHUE KOTOPBIX (POPMHUPYET UCCIeioBaTesel, CIOCOOHBIX
paboTaTh B pa3IMYHBIX 00JIACTAX COBPEMEHHON TEOPETHUECKON (PM3UKHU U BBIIOJIHATH MaTeMaTHUYECKOe
MOJIEJIMPOBAHUE CIIOKHBIX TNPUPOJHBIX M TEXHUYECKHX cucTeM. CrenuanbHble Kypchbl IPOrpaMMBI
YUTAIOT BeAylIHe crneuuanucTsl HayuHblX HHCTUTYTOB PAH u T'K «Pocatom», pabortaromue B
COOTBETCTBYIOIIUX 001ACTSX.

Hayuno-uccienoBatenbckass paboTa CTYJEHTOB  OCYHIECTBIISETCS B TECHOM CBSI3U C
UCCIICIOBAaHUSIMU, TPOBOJUMBIMU Ha Kadeape M B HayuHbix wneHtpax ['K «Pocatom» u PAH.
BoinmyckHUKH TIporpaMMbl pabOTarOT B BEIYIIMX POCCUHMCKHX M MEXAYHApOJIHBIX HAYYHBIX LEHTpax -
OUAH, NODPAH, Nuctutyt cnekrpockonuu u ap., npeanpusatusx 'K «Pocatom» - POAI-BHUNDO,
POAL-BHUNUT®, PHI[ KM, HUM aBromarukum wum. H.JL. JlyxoBa, OUANU u nap. Bo3zmoxHO
OPOJOJDKEHUE OOYYeHUs B aclUpaHType Uil TOJYy4eHHUS BbICIICH KBadupHUKamuu B 001acTH
TEOPETHYCCKOU (PU3UKH.

OOmme ¥ TOpeAMETHO-CIELHUATU3UPOBAHHBIE  KOMIIETCHLIMM  BBITYCKHHUKOB  IPOTPaMMBbI
o0ecrneynBaroT UX BOCTPEOOBAHHOCTh Ha PHIHKE TPYZA, COLUAIBHYI0 MOOMIBHOCTh, YMEHHE YUUTHCS U
CIOCOOHOCTh OCBAaUBAaTh CMEKHBIE 00JIACTH HAYKH, TPOMBILIUICHHOCTH, SKOHOMHKH.


http://eis.mephi.ru/AccGateway/index.aspx?report_url=/Accreditation/program_annotation&report_param_pid=20&report_param_year=2016

Master program: «Problems of theoretical physics and mathematical modeling»
Educational profile: 03.04.01 Applied mathematics and physics
Level/Duration: Masters/two years

Host department: The program is realized at the Department of Theoretical Nuclear Physics, a part of
the Institute for Laser and Plasma Technologies MEPhI. The department represents a leading and
internationally recognized scientific and educational school in theoretical physics. The first department
chair was Academician Igor E. Tamm, a Nobel Prize winner. Several eminent Russian theorists including
M.A. Leontovich, I. Ya. Pomeranchuk, A.B. Migdal, V.M. Galitsky and I.S. Shapiro worked at the
Department in different time periods. Among the department graduates, one finds the Nobel Prize winner
N.G. Basov and over 20 members of the Soviet (later the Russian) Academy of Scientists. Presently, five
RAS members and several professors of leading foreign universities and research centers work and teach
at the Department.

Program description: The program aims the training of highly qualified theoretical physicists capable of
conducting fundamental and applied research including the search for new laws of nature; modeling of
complex physical, technical and engineering systems; suggesting and boosting new research directions in
applied physics and technologies. Those graduates, who have successfully passed through the program
including regular and final examinations, are expected to possess skills and research capabilities sufficient
for productive and creative work in any area of modern physics. This includes physics of atoms,
molecules and nanostructures, physics of classical and quantum fields, of atomic nuclei and elementary
particles, astrophysics and cosmology, physics of plasmas and of condensed matter, laser physics, physics
of extreme states of matter and high energy density physics.

The key element of the education process consists of an intense training in fundamental physics and
mathematics as well as in numerical simulations and computer sciences in general. The program relies on
the cooperation between basic (general) and special courses in theoretical physics as well as on those on
theoretical methods in physics and on mathematical modeling.

The program includes several fundamental disciplines, which continue and develop further the bachelor
course in theoretical physics; special disciplines; research, tutorial and pre-diploma projects and the
preparation of the master thesis. The core part of the program includes the theory of elementary particles,
methods of modern statistical physics, selected chapters of quantum field theory, general relativity as well
as modern methods of mathematical modeling in theoretical physics. The specialized part of the program
is built on distinguished courses developed by leading, well recognized researchers in the respective
fields, and includes plasma theory, nuclear physics, astro- and cosmo-physics, physics of condensed
matter, theoretical and mathematical methods in gas dynamics, physics of shock waves and other courses
which help forming researchers able to work in different fields of theoretical physics and to perform
mathematical modeling of complex systems in nature and in the technical world. These specialized
courses are being delivered by leading researchers from RAS institutes and research centers of the State
Corporation “Rosatom”.

Our students perform their research projects in the groups working at the Department or in various
research centers of “Rosatom” and RAS. Department graduates work in leading Russian and foreign
research centers including the Russian Federal Nuclear Centers, National Research Center “Kurchatov
Institute”, Dukhov Research Institute for Automatics, Joint Institute for Nuclear Research in Dubna and
more. Most gifted and well performing graduates of the master program have an opportunity to continue
their education in theoretical physics within the PhD program.



