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Boinyckawmas kadgeapa: I[Iporpamma peanusyercs Ha kadeape TEOPETHUECKOW saepHOW (DHU3UKH
WNuctuTyTa nasepHbix W miasMeHHbIX TexHosoruin HUAY MUOU. Kadeapa npencrariser coboit
VHUKQJIbHYIO MIKONYy Teoperudeckoil ¢usuku. IlepBbiM 3aBeayromuMm Kadenpod Obul  Jaypear
HoGeneBckoit mnpemun akagemuk W.E.Tamm. Ha kadenpe pabotamu Bbeigaronmecs (GU3UKA
M.A.Jleonorosuu, U.5.ITomepanuyk, A.b.Murnan, B.M.I'amuukwuii, U.C.1anupo. Kadenpy 3axonumnnu
naypeat HoOenesckoit mpemun H.I.bacos, Gomee 20 unenoB Axkamemun Hayk CCCP u Poccuu. B
HacTosIee BpeMs Ha Kadenpe pabotaror 5 uneHoB Poccuiickoit Axagemun Hayk, psn Bemynmx
3apyOeXHbIX (U3UKOB-TEOPETUKOB. BbhimyckHukU Kadeapbl paboOTaroT BO MHOTHX BEAYIIMX MHPOBBIX
YHUBEPCUTETAX M HAYYHBIX [IEHTPaX U BO3TJIABIIAIOT HEKOTOPBIX U3 HUX.

AnHorauusi: llenpro mporpaMMbl  SBISIETCS TMOATOTOBKA BBICOKOKBATM(DUIIUPOBAHHBIX (PH3HKOB-
TEOPETUKOB, CIIOCOOHBIX MPOBOAUTH (DyHIaMEHTAIbHbIE U MPUKIAJAHBIE TEOPETUUECKHE HCCIETOBAHMUS,
OTKPBIBaTh HOBBIE 3aKOHOMEPHOCTH TPHUPOJIBI, MOJEIHPOBATH CIOXKHBIE (U3UYECKUE, TEXHHUUECKUE U
WH)XCHEPHBIE CHCTEMbI, (OPMYJIMpPOBATh HOBBIC HAMpPABICHUS PA3BUTHUS NPUKIATHOW (GUUKH H
(Gu3NYECKUX TEXHOJOTUH. BBIMyCKHUKM, yCHEIHO Mpolleamne o0yyeHHe IO Iporpamme, MOryT
paboTaTh BO BceX 00JIACTAX COBpEeMEHHOW (PU3UKH, BKIItOUask (PU3UKY aTOMHBIX M MOJIEKYISPHBIX CHCTEM
¥ HaHOCTPYKTYp, (PM3MKY KJIIACCHUECKUX W KBAHTOBBIX ITOJICH, aTOMHOTO SiApa U 3JIEMEHTAPHBIX YaCTHII,
acTpo- U KOocMO(H3UKY, B (PU3UKY IJIa3Mbl M KOHJICHCUPOBAHHOTO COCTOSIHUS BEILECTBA, JA3EePHYIO
¢u3uKy, GU3NKY SKCTPEMAaTbHBIX COCTOSHUH U BBICOKMX TUIOTHOCTEW YHEPTUH.

I'maBHON 0COOEHHOCTBIO 00pa30BATENBHOTO Tpoliecca sBiIgeTcs (yHIaMEHTalbHas (HU3UKO-
MaTeMaThyeckas M KOMIIBIOTEpHas IOATOTOBKA, KOTOpasl JAOINYCKaeT EeCTECTBEHHOE OObeIUHEHHE
0a30BbIX U CHEIHMAJIBHBIX TUCIMILIMH, a TAaKKe OCHOBHBIX METOJIOB TEOPETHMUYECKHX MCCIEIOBAaHUN U
MaTeMaTHUYeCKOTr0 MOJEIHPOBAHUS.

VY4eOHbII TUIaH BKIIOYaeT B ce0sl AMCUUIUIMHBI (YHIaMEHTAIbHOW TEOpEeTHUYECKOW (PHU3HKH,
CHeMaIM3UPOBaHHbIE  JIUCUUIUIMHBI, Hay4YHO-HCCJIEIO0BATEIbCKYI0, HAy4YHO-TIEJarornyeckyro MU
OPEJIMIUIOMHYI0 TPaKTUKH U MOJATOTOBKY BBIMYCKHOM OakanmaBpckodt paOotbl. ba3zoBas 4yacTh
IPOrpaMMBbl BKIIIOYAET B c€0sl OCHOBHBIE KYPChl TEOPETUUECKONW (PU3MKH, a TAKKE COBPEMEHHBIE METO/IbI
MaTeMaTHYeCKOro MOJAEIMPOBaHUs B TeopeTHyeckol ¢uzuke. Crienuanu3upoBaHHas 4acTh MPOrpaMMBbl
COCTOMT W3 YHHMKAJbHBIX aBTOPCKMX KypCOB IO TEOPHM IUIa3Mbl, SAepHOM (usmMke, acTtpo- H
KocMou3uKe, (QU3MKE KOHJEHCHPOBAHHOTO COCTOsAHUSA. CrnenuanbHble Kypchl MPOrpaMMbl YHUTAKOT
Beymue cruernuanucTel HaydHeix HHCTUTYTOB PAH u 'K «PocaTtomy», paGoTaromue B COOTBETCTBYIOIINUX
o0nacTsX.

Hayuno-uccienoBatenbckass paboTa CTYJEHTOB OCYHIECTBIISETCS B TECHOM CBSI3M C
UCCIICIOBAaHUSIMU, TPOBOJUMBIMU Ha Kadeape M B HayuHblix wHeHTpax ['K «Pocatom» u PAH.
BoinyckHUKH TIporpaMMbl pabOTarOT B BEIYIIMX POCCUMCKHX M MEXKAYHApOJIHBIX HAYYHBIX LEHTpax -
OUAH, NODPAH, NHcTuTyT cnekTpockonuu u ap., npeanpudaruax 'K «Pocatom» - POAI-BHUNO O,
POALI-BHUNUT®, PHI KU, HUU aBromaruku um. H.JI. Ilyxoa, OUAUN u ap.

O0mme ©  OpeaMETHO-CIEeNHUATU3UPOBAHHBIE  KOMIIETEHIIMM  BBITYCKHHUKOB  IPOTPaMMBbI
o0ecneunBarOT UX BOCTPeOOBAHHOCTh Ha PBIHKE TPYJa, COLUAIbHYI0O MOOMIBHOCTh, YMEHUE YUUTHCS U
CIOCOOHOCTh OCBAaMBaTh CMEKHBIE 00JIaCTH HAYKH, TPOMBIIIIEHHOCTH, SKOHOMHKH.



Bachelor program: «Problems of theoretical physics and mathematical modeling»
Educational profile: 03.04.01 Applied mathematics and physics
Level/Duration: Bachelor/4 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, 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.



