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DESCRIPTION OF THE EDUCATION PROGRAM

OITMCAHUE OBPA3OBATEJIBHOU I[TPOI'PAMMEBI

General characteristics of the educational program/
Oowaa xapaxmepucmuka 00pa308ameabHoOl RPOZPAMMBL

1.1.Goal of the educational program/Ifeas(muccus)npozpammeot

Goal of the education program concerns developing personal features of graduates and forming
general cultural (universal) competences and professional competences corresponding to future
professional activity of graduates in the field of Theoretical Physics./[Jerv obpazosamenvhoii
npocpammul.  passumue Yy — 00yuaroujecocs  JIUYHOCMHBLIX — Kadecme U hopmuposauue
00WeKYIbMYPHBIX (vrusepcanvhuix), 0bue-npogheccuoHaIbHBIX u npogheccuoHanbHbIX
KoMnemeHyutl, omeedarouux 6yoywet npopheccuorHaibHol 0esmeibHOCmu Gu3uKa-meopemuxa.

1.2.General information/Ocnoenvie ceeoenusn
The education program is realized at RUDN University as full-time 4 year PhD program in the

field of Modern Theoretical Physics including Quantum Field Theory, Quantum Chromodynamics,
String Theory, Gravitation and Cosmology, Group Theoretical Methods in Particle Physics,
Physics of Solitons with the applications in Hydrodynamics, Nonlinear Optics, Physics of
Magnetics, Condensed Matter Physics./Obpazosamenvuas npoepamma peanuzyemes 6 PY/[H kak
ACnUpaHmcKas npozpamma o4nozo 4-nemueco obyuenusi cogpemenuou Teopemuueckoul gu3uxe,
6KJII0OYAA maxKue ee pa3a€ﬂbl, KaK KeaHmoeas meopus nojid, Keanmoeas xpOModuHamuKa, meopus
CMpPYH, epasumayusi U KOCMOJIOCUAL, Memoobl meopuu cpynn 6 qbusuKe yacmuy, qbu3u7<a COJIUMOHROB,
C NPUNONCEHUAMU 6 2UOPOOUHAMUKE, HENUHEUHOU Oonmuke, @Qu3uKe MacHemuKos, @usuke
KOH@@HCMpO@(lHHOZO eewecmeda.

1.3.Peculiarities of realizing the education program/Oco6ennocmu  peanuzayuu
odpazoeamenvHOll RPOPAMMBL

The program is adapted for students not having a command of Russian, the training being realized
in English. Ilpoepamma paccuumana na cmyoenmos, He 61a0eiOuux pyccKuUM si3bIKOM, U 0OyueHue
68e0emcs Ha AHSAUUCKOM s13bIKe.

1.4.Requirements of labor market/ITompeonocmu pvinka mpyoa

Studies are conducted in collaboration with research groups of the Joint Institute for Nuclear
Research (JINR, Dubna) and Steklov Mathematical Institute of Russian Academy of Sciences
(MIRAN). Graduates are ready to work in the industry as well as in the field of research. For
instance, they have opportunities to work in modern research centers of the world such as
International Center of Theoretical Physics (ICTP, Trieste, Italy) and others./Hccreoosanus
nposooamcs 8 compyoHuwecmee ¢ Hayunvlmu epynnamu Obvedunenno2o Mncmumyma Soephvix
HUccneoosanun (OHAU, [[yona) u Mamemamuueckoco Hncmumyma umenu B.A. Cmexnosa
Poccuiickoti  Axademuu  Hayxk (MUPAH). Buinycknuku 2omosvl  pabomams, Kak 8
npombsliieHHocmu, maxK U 6 obnacmu HA)Y4YHbIX UCCIe008anuUll. HanpuMep, OHU UMEIm
603MONHCHOCNb mpydumbwz 6 COBPEMEHHbIX MUPOBbLX UCCe0068amenbCKux yermpax, maxkux Kax
Meoicoynapoonwiii Llenmp Teopemuuecxoti Quzuku (Tpuecm, Umanus) u op.



1.5.Requirements to the applicant/ Tpebosanus k nocmynarouemy

Minimal qualification of the applicant, which is necessary for mastering the program, corresponds
to the Master of Science in Physics. It is supposed that the applicant acquired skill in the following
domains of Theoretical Physics: Classical Mechanics, Electrodynamics, Special Relativity,
Quantum Mechanics (both non-relativistic and relativistic), Statistical Mechanics. The applicant
should pass the entrance exams in written form./Munumanvrnas xeanuguxayus nocmynarowezo,
Komopasi mpedyemcs 01 0CB0eHUsL Npocpammvl, coomeemcmeyem cmeneiu Mazsucmpa Qu3suxu.
Ilpeononacaemcs, umo nocmynarowull 061a0el CIeOVIOWUMU O0OIACMAMU MeoPemuiecKoll
gbu3ul<u.‘ Kjlaccuueckasa mexaHuka, 3/zei<mp0()uHaMLma, cneyualvbHas meopusd OmHocumenlbHocnu,
KearHmoeas mexanHuxka (KCZK Hepesimusucmckas, maxK u pezz&zmueucmcxwz), cmamucmu4eckas
MeXaHUKA. Hocmynaiowuﬁ 00JIDICeH 6bl@€p9f€(llﬂb eCmynumeslbHble UCNbIMAHUA 6 NUCbMEHHOU

gopme.

1.6.Characteristics of professional activity of graduates/Xapaxmepucmuka npogheccuonanvnoii
0esAmeIbHOCHU 8bINYCKHUKA RPO2PAMMbL

1.6.1. The field of professional activities of graduates/O6nacts npodeccuoHanbHOM NesSTEIbHOCTH

BBIITYCKHHUKA ITPOrPaMMBbI

The field of professional activities of graduates from RUDN University in accordance with the
educational PhD Program 03.06.01 «Physics and astronomyy, specialization «Theoretical
Physics», which is developed within PFUR Higher Educational Standard on PhD, includes
professional theoretical and applied problems in various domains of Theoretical Physics and
related subjects. The graduates can work as researchers in the labs of scientific centers as well as
in the industry./O6aacmos npogeccuonanvrot desmenrvrnocmu vinycknukos acnupanmypst PYIIH
no npochunio 03.06.01 «@uszuxka u acmponomusy, cneyuanuzayus «Teopemuueckas @uauxay,
paspabomannou 6 coomeemcmeuu co cmanoapmom PY/H no acnupauwmype, exiouaem
npogheccuonanvrvle 3a0a4u  MeopemuyecKkoe0 U NPUKIaoHo020 Xapakmepd, GO3HUKaowjue 6
PA3IUYHbIX  00NACMAX Meopemu4eckol @u3uKu U 6 CBA3aHHbIX obaacmsx. Buinycknuku
ACNUPanmypvl Mo2ym pabomamu KaxK uccie0ogamenu 8 1aOopamopusx HayyHulX YeHmpos, max u 6
NPOMBIULEHHOCTU.

1.6.2. Subject of professional activities of graduates/O0beKT npodeccuoHaNbHOMN NesITeTbHOCTH
BBIITYCKHHUKA ITPOrPaMMBbI

Subjects of professional activities of graduates are new materials, nuclear and atomic processes
and their general laws, scientific problems in the field of quantum physics, nuclear physics,
condensed matter, gravitation and cosmology./Obvekmamu npogheccuonanbHoll OesamenbHOoCmu
8bINYCKHUKOS ACNUPAHMYPbL AGIAIOMCIL HOBbLE MAMEPUAIBL, SIOEPHBLE U AMOMHbLE NPOYECCbl U UX
0buue 3aKOHbL, HAYUHble 3a0ayU, BO3HUKAIOWUe 8 00IACMAX K8AHMOBOU (U3UKU, A0EPHOU Pu3UKL,
@u3UKU KOHOEHCUPOBAHHO20 BeujeCmBa, epasUmMayuu U KOCMOL02UlL.

1.6.3. Types of professional activities/Buabl mpodeccrnoHaabHON AeITeIbHOCTH:

a. Scientific research in Quantum Physics, Electrodynamics, Statistical Physics, Condensed Matter,
Gravitation and Cosmology./Hayunvie uccnedosanus 6 k6aHmosou @usuxe, 1eKMpoOUHAMUKeE,
cmamucmuyeckou ¢husuke, @usuxe KOHOEHCUPOBAHHO20 COCMOSHUS Beujecmsd, cpasumayui u
KOCMONO2UMU.

b. Teaching in Higher Education Institutes./IIpenodasanue 6 yupescoenusix gvicuieco 06paz06anus..
1.6.4. Tasks of professional activity/3anaun npodeccruonanbHON 1EATENEHOCTH

a. Tasks of scientific research include establishing new knowledge in various domains of
theoretical physics and analysis of the corresponding processes./3aoaueti Hayunbix



UCCIe008AHUIL ABNSAEeMCS NOUCK HOBbIX 3HAHUL 6 PAa3u4dHbIX obnacmsx meopemuqecmd
¢M3Lll<u U anaiuz coomeemcmeyrouux npoyeccos.

b. Tasks of teaching in higher school include training students helping them to master the
methods of theoretical physics used for solving corresponding problems./3aoaueii
npenodaeaHuﬂ 8 eblcuLell WKoJe A6J151emcs 06yquue cmydeHmoe, nomouwb UM 6 oeﬂadeﬂuu
Memodafwu meopemuquKod @LBMKM, NPpUMEHAIEeMbIMU OJZ}Z peerHus coomeencmeayroumux
3a0au.

1.7. Requirements to the results of mastering the PhD Program/Tpe6osanus k pezynomamam
oceoenus 00pazoeamenvHoi NPoOZPammol

The program is aimed at training highly qualified scientific and educational personnel according to
the Professional Standard; final original scientific research contributing to scientific developing.
As a result of mastering the courses previewed in 03.06.01 program «Physics and astronomy», a
PhD student should acquire and reveal the following universal and general professional
competences:

Universal competences:

- Ability to critical analysis and estimating modern scientific achievements, ability to
generating new ideas in solving research and practical problems in the interdisciplinary
fields (UC - 1);/Cnocobrocmo k kpumuueckomy ananuzy u oyeHke Co8PEeMEeHHbIX HAYUHbLX
00CMUIICEHULL, 2EHEPUPOBAHUIO HOBLLX UOell NPU PeULeHUU UCCAe008aAMeNbCKUX U
npakmuyeckux 3aday (VK-1);

- Ability to project and carry on complex research, in particular, interdisciplinary one, on the
basis of systematic integral world picture using knowledge from history and philosophy of
science (UC - 2);/Cnocobrnocme npoekmuposams u ocyuecmeisims KOMIICKCHbLE
Z/lCCJl8006ClHuﬂ, 68 Mmom ducie MleCOyHapoaHble, HA OCHOB€ YejloCNnHOo20 CUCMEMHO20
HAYYHO20 MUPOBO33PEHUS C UCNOTIb306AHUEM 3nanull 8 ooacmu ucmopuu u gbuﬂocoqbuu
nayxku (VK-2);

- Ability to take part in Russian and international research cooperation for solving scientific
and pedagogical problems (UC - 3);/I'omosnocme yuacmeosams 6 pabome poccutickux u
Meofcdyyapodﬁblx UCCIe0068aMeENIbCKUX KONLEKMUBOE NO PEULEHUIO HAYYUHbIX U HAYYHO-
obpazoseamenvhuvlx 3a0au (VK-3);

- Ability to use modern methods and technologies of scientific communications based on state
and foreign languages (UC - 4);/I'omosrnocms ucnonvsosame cospemenivie Memoowl u
MEXHON02UU HAYHHOU KOMMYHUKAYUU HA 20CYOapcmeeHHoM u unocmpannom szvikax (VK-4);

- Ability to plan and solve problems of proper professional and personal development (UC -
5)./Cnocobrocmb naanuposams u pewiams 3a0a4u cO6CMEEHHO20 NPOPECCUOHATLHO20 U
auunocmuozo pazeumus (YK-5).

General professional competences:

- Ability to carry on independent research activity in correspondent professional field using
modern methods of scientific research and informational technologies (GPC -
1);/Cnocobrocms camocmosimenvbHo oCywecmensimes Hay4HO-UCCIE008AMENbCKYVIO
oesmelbHOCMb 8 coomeemcmeymmeﬁ npoqbeccuOHaﬂbHoﬁ obnacmu ¢ UCNONIL308AHUEM

COBPEMEHHBIX MEMOO08 UCCIeO08AHUSL U UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnono2uti(OI1K-1);



Readiness to pedagogical activity based on main higher educational programs (GPC -
2).[I'omosnocms Kk npenodasamenbckoll 0esimelbHOCmU N0 OCHOBHOU 00PA306aMeNbHOU
npoepamme svicuteco oopaszosanus (OIIK-2).

Professional competences:

. Brnaoenue memooonocueti meopemuueckux u 3IKCHePUMEHMATbHbIX UCCIE008AHULL 8
obnacmu usuxu, e1adenue Kyaibmypoi HAy4H020 UCCIe008aHUs 8 001acmu YU3UKU, 8 Mom
yucie ¢ UCNOIb308aHUEM HOBCUUUX UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHON02ULL
(T1K-1)! (PC-1);

. Bnaoenue ¢hynoamenmanvubiMu 3HAHUAMU 8 OCHOBHBIX pa30enax meopemuieckou
@usuKu, BKII0OYAA KIACCULECKYIO U KBAHMOBYIO Meopuio NoJs, u3uKy a0pa u
NEMEHMAaPHBIX Yacmuy, Gusuxy konoencuposannozo cocmosanus (I1K-2)! (PC-2);

. Braoenue ¢pynoamenmanvHuviMu 3HAHUAMU 8 OCHOBHBIX PA30eNax YU3UKU NIa3mbl,
0011a0aHUe HABBIKAMU COBPEMEHHBIX MEMOO08 UCCIe008AHUsL, YMEHUE UCTONb308aAMb
UHPDOPMAYUOHHO-NOUCKOBbIE CUCEMbL 8 (DUUKE NAA3MDL, A MAKICE BIAOCHUE MEXHUKOU
okcnepumenmanvuvix ucciedosanuii (I1K-3)/(PC-3);

. Obnadanue onvlmom nPogheccuonarbHO20 y4acmus 8 HAY4HbIX OUCKYCCUSX, YMeHUeM
npeoCcmasisims NOJIY4eHHble 8 UCCIe008AHUAX Pe3VIbMAambl 8 GUOe OMYemos U HAy4HbIX
nYOIUKAYULL 8 PEYEHIUPYEMBLX POCCULICKUX U MEHCOYHAPOOHBIX U30AHUAX HA 8bICOKOM
yposue u ¢ yuemom coomodenust asmopckux npas (IIK-4)/(PC-4);

. Bnaoenue ¢hynoamenmanvuvimu 3HAHUAMU 8 OCHOBHBIX PA30€1ax COBPEMEHHOU
Paouopu3uUKU U I1EKMPOHUKY, 61A0EHUEe MEXHUKOU IKCNEPUMEHMATbHBIX UCCIE008AHULL 8
obnacmu paouogpusuxu u snexkmporuxu (IIK-5)/(PC-5).

1.8. The competency templates/ Mampuua komnemenyui

Type of professional activity: Researcher. Lecturer-Researcher/Bun mpodeccroHanbHOM

nearenbHocTH: MccnenoBarens. JIekrop-ucciaenoBarenb

PhD program 03.06.01- Physics and astronomy/AcnupanTckas mporpamMma
03.06.01- ®dusuka u acTpoOHOMHUS

Block1.

Universal
Competences/YHuBepcaibHble
KOMIICTCHIINU
Subjects (modules) according to the curriculum/
JucuuniamHbl
(Moynn)
B COOTBETCTBHUU C
y4eOHBIM TTAHOM
S |8y |® |F |©
X e 4 £ £
z2 |2z |2z |2 |2
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Basic Standard/




Baokl.

Bba3zoBag yacth

History and Philosophy of Science/Mcropus u
dbunocodus HayKn

Foreign Language/ HocTpaHHbIH SI3bIK

Variation Standard/
BapI/IaTHBHaﬂ qacTb

Methodology of Scientific Research /
MCTO,Z[OJ'IOFI/IH HaY4YHbIX I/ICCJ'ICI[OBaHI/Iﬁ

Scientific seminar/Hay4Ho-uccie1oBaTebCKuii
ceMHHap

Theoretical physics / Teopetuueckas pusrka

Pedagogy of Higher Education / [legaroruka
BBICIIIEH IIIKOJIBI

Optional Subjects/
Kypcel mo Be160py

Quantum Field Theory / KBanroBast Teopus
OJIst

Condensed Matter Physics/®u3uka
KOHACHCHUPOBAHHOI'O BCIICCTBA

Physics of Nonlinear Processes/®u3uka
HEJIMHENHBIX MPOLIECCOB

E;jll(;(;kg: Practice/IIpakTuka
Pedagogical practice/ ITemaroruueckas
NpaKTHKa

Block3. | Scientific Research/

brnok 3. | HayuHble uccjie1oBaHust

Block4. | Final state attestation/

Biiok 4. | AToroBast rocyiapcTBeHHast aTTeCTAIMSA




Subjects (modules) according to the
curriculum/
Jucunnianabl
(MmoxyJin)

B COOTBETCTBUMU C
y‘leﬁHLIM INIAHOM

General Professional
Competences/
Oo0mrue
npogeccuoHaJIbHbIE
KOMIIETCHIIMHN

GPC-1(OTIK-1)

GPC-2(OTIK-2)

Block1
Baoxkl.

Basic Standard/
Ba3zoBas yacthb

History and Philosophy of Science/lcropus u
¢unocodpus HayKu

Foreign Language/ lHoCTpaHHBIH SI3BIK

Variation Standard/
BapuaTtuBHasi yacTh

Methodology of Scientific Research /
MeTOI[OJ'IOFI/ISI HaY4YHbIX I/ICCJ‘IGI[OBaHI/Iﬁ

Scientific seminar/Hay4Ho-uccie1oBaTeibCKuii
ceMHHap

Theoretical physics / Teopetuueckas gpusuka

Pedagogy of Higher Education / [Tegaroruka
BBICIIICH IIKOJIBI

Optional Subjects/
Kypchl o BIOOpY

Quantum Field Theory / KBanToBas Teopus mosst

Condensed Matter Physics/®u3uka
KOH/IEHCUPOBAHHOT'O BEIIECTBA

Physics of Nonlinear Processes/®u3uka
HEJIMHENHBIX MPOLIECCOB

Block2.
Bnox 2.

Practice/TIpakTrka

Pedagogical practice/ ITemarorudeckast mpakTHKa

Block3.
brnoxk 3.

Scientific Research/
HaquLIe HCCIICA0OBAHUA

Block4
bnok 4.

Final state attestation/
I/ITOFOBaH T Ocyl[apCTBCHHaSI arTecragus




Professional Competences/

Subjects (modules) according to the npodeccnoHaIbLHbIE KOMIIETeHIIHH
curriculum/
JAMcuunamHbI —_ — —_ — —
D D o N %
(moy.mm) o . . . .
B COOTBETCTBHH C E:, E:, E:, E E
— N N N N
Y4eOHBIM ILIAHOM S O O O O
[a [a [a [a [a

Bloc | Basic Standard/
k1 ba3oBas yacTth

Biaok

History and Philosophy of
Science/lcropus u pumocodust HAyKH

Foreign Language/ lHocTpaHHbIH SI3BIK

Variation Standard/
BapI/laTl/lBHaﬂ qacTb

Methodology of Scientific Research / + +
MeTOI[OJ'IOFI/I}I HaY4YHbIX I/ICCJ‘IGI[OBaHI/Iﬁ

Scientific seminar/Hay4so- + + +
I/ICCJ‘IG,Z[OBaTeJ'ILCKI/Iﬁ CCMHHAp

Theoretical physics / TeopeTnueckas +
[N7370°¢]

Pedagogy of Higher Education /
He,[[aFOl"I/IKa BBICIIEH IIKOJIBI

Optional Subjects/ +
Kypchl o BeIOOpY
Quantum Field Theory / Keantosast +
TEOPHS MOJIS
Condensed Matter Physics/®@u3nka +
KOHJIEHCUPOBAHHOTO BEIIIECTBA
Physics of Nonlinear Processes/®usnka +
HEJIMHENHBIX MPOLIECCOB
Block
2. Practice/IIpakTrka *
bnok
2.
Pedagogical practice/ [Temaroruueckas
MpaKkTHKa
Block
3. Scientific Research/ + .\
bnox | HayuHble uccneqoBaHus
3.
Block | Final state attestation/
4 Htorosas rocygapCTBeHHas arTecTaus + +
+ +

binok







