Skoltech

Skolkovo Institute of Science and Technology

Autonomous non-profit educational organization of higher education
""Skolkovo Institute of Science and Technology" /
ABTOHOMHasI HEKOMMepUeckas 00pa3oBaTeIbHas OpPraHnu3alus BHICIIET0 00pa30BaHUs
«CKOJIKOBCKHI HHCTHUTYT HAYKH M TEXHOJIOTHID»

Approved by the Academic Council VYTBepKACHO YUEHBIM COBETOM
Skolkovo Institute of Science and Technology CKOJIKOBCKOTO WHCTHUTYTA HAYKH U TEXHOJIOTUH
Protocol No. 93 dated 14.05.2026 [potoxon Ne 93 ot 14.05.2026

NaeHTudMKaTOp AOKYMeHTa, 3agaum / ID: 473587 v.1, 441523

® [OKYMEHT MOAMNUCAH MNPOCTOW 3MEKTPOHHOW MOAMNMUCHIO /
The document is signed with a simple electronic signature

Mpeaceaatens MporpammHoro komuteta / The Chair of the Doctoral Program
Committee MMnnuyc Hukonait Anekceesuy / Gippius Nikolay Alekseevich

[ata nognucanus / Date of signing  02.09.2026

®usuka / Physics

The level of education / YpoBeHbs 00pazoBaHus

PhD Program / IlporpamMmma acniupaHTyphbl

Research area / Hayunas cnieunaibHOCTh
'"1.3.3 Theoretical Physics', '"1.3.6 Optics'', "'1.3.8 Condensed Matter Physics" / ''1.3.3

Teopernueckas ¢pusuka', '"1.3.6 OnTuka", ""1.3.8 ®u3nka KOHAEHCUPOBAHHOIO COCTOSIHUA "

Moscow / MockBa
2026



Content Conep:xkanue

1. PhD Program Overview 1. OnucaHue nporpaMMsbl aclIupaHTypbl

2. Description of the Professional Activity of 2. Xapakrepuctuka npoheccuoHaIbHON

Graduates JeSITETbHOCTH BBITYCKHUKOB
3. Competences of the Graduate 3. KommiereHIIuu BBITyCKHUKA
4. Program Structure 4. CtpyKTypa nporpamMmmbl
5. Conditions of the Educational Program 5. YenoBus peanu3anuy nporpamMmbl
APPENDIX [MPUIJIOXXEHUE

1. Matrix of competences 1. Marpuua koMnereHui



1. PhD Program Overview

The purpose of the educational program
(hereinafter - OP) "Physics" at Skolkovo
Institute  of  Science

(Skoltech) is to

and Technology
train highly qualified
specialists in the field of modern condensed
state nanotechnology,

physics, quantum

materials, optics, optoelectronics, lasers,

optical  transmission and  information
processing, forecasting of new promising
materials and devices for the transport of
charge, energy and spin, development of
communications,

of

optical neural networks,

development technology for hybrid
photonics and electronics systems, biomedical
equipment, control

systems, navigation

equipment and security systems.

Chairman of the Program Committee - Doctor

of Physical and Mathematical Sciences,

Professor N.A. Gippius.

Education process is carried out in full-time

form.

Educational program is implemented under
the Requirements for PhD programs of the
Autonomous Non-Profit Educational
Organization for Higher Education "Skolkovo

Institute of Science and Technology".

The normative term of education is 4 years.

Based on the Charter of Skoltech and the

1. Onucanue NporpamMmbl

aCIMPAHTYPbI

Lenp oO6pazoBarenbHOM IporpaMMsl (ajiee —
OIl) «®uzuka» CKOJIKOBCKOIO HWHCTUTYTa
HayKu U TexHosnoruit (Ckonrex) — moaroToBKa
BbICOKOKBaJIM(PHULIUPOBAHHbIX,

BOCTpC6OBaHHHX Ha pOCCHﬁCKOM n

MEKTYHapOJIHOM PBIHKE Tpyza,

CHELMAINCTOB B  O0JAacCTH  COBPEMEHHOH

(1)I/IBI/IKI/I KOHACHCUPOBAHHOI'O COCTOsSHUA,

HaHOTeXHOHOFHﬁ, KBAHTOBBIX MAaTCpHUAJIOB,

OIITHKH, ONTOJIEKTPOHUKH, J1a3epoB,

ONTUYECKOW  mepernaun U 0o0pabOTKu

uHbopMaIuy, MpEACKA3AHUS HOBBIX
NEPCIIEKTUBHBIX MaTepUaJioB U YCTPOWCTB
JUIsL TpaHCIOpTa 3aps]a, SHEPruu M CIUHA,
ONTUYECKUX

pa3pabOTKu  CpPEeACTB  CBSI3H,

HEHPOHHBIX CETEH, Pa3pabOTKH TEXHOJOTUH

THOPHUIHBIX CUCTEM boToHUKHU u
ANIEKTPOHUKH, OMOMEMIIMHCKOTO
obopynoBaHus, CUCTEM KOHTPOJI,

HABUTAIIMOHHOTO 00OPYIOBaHUS M OXPaHHbBIX

CHCTCM.

HpeHCGHaTeJ'IL MMporpaMMHOr0 KOMHUTETA —

1.¢.-M.H., npodeccop 'mnmuyc H.A.

OO0yueHue ocyIecTBIIeTCs B O4HOM (hopMme.

[Tporpamma peanusyercs B
COOTBETCTBUU c TpeOoBaHusAMU K
mporpamMmmam IIOATOTOBKH HAay4YHBIX n

Hay4YHO-TICAArorn4cCKux KaapoB B

aclupaHType ABTOHOMHOW HEKOMMEPUYECKOM



regulation "On the language of education at
the Skolkovo Institute of Science and
Technology", approved by the order of the
Rector No. 169 of 04.03.2024, training is

conducted in English.

Persons with higher education: qualification
of specialist or master in the field of physics
are admitted to master the program of
postgraduate studies. Applicants who have not
been trained in English at the previous level of
education must confirm in the selection

process a high level of English language

proficiency.

In case of completion of the PhD program
under Federal State Educational Requirements
(hereinafter — FSER) the PhD student who
successfully passed the Thesis Final Review is
awarded a certificate on completing the
doctoral program and official statement on the
compliance of the PhD thesis with the criteria
established by Federal Law of August 23,
1996 No. 127-FZ "On Science and State
Scientific and Technical Policy" (hereinafter —
Federal Law No. 127-FZ). The PhD student
who failed the Thesis Final Review with
recommendation for the defense receives an
academic transcript and an official statement
on the non-compliance of the PhD thesis with
the criteria established by Federal Law No
127-FZ.

Graduates of the program are in demand in
the widest range of organizations: research

departments of large industrial companies,

o0pa3oBaTeibHON OpraHu3alMd  BBICILIETO
o0pa3zoBanust «CKOJIKOBCKHI HHCTUTYT HAyKH

U TEXHOJIOTHI).

HopmaTtusHblii CpOK MOTY4YCHUS
oOpa3zoBanus — 4 roja.
Ha ocuHoBanum VYcraBa Cxonrexa |
nonoxenust «O s3pIke  00Opa3oBaHUS B
CKOJIKOBCKOM WHCTUTYTE HayKH H
TEXHOJIOTHID»,  YTBEPKICHHOTO  MPHUKA30M

Pextopa Nel169 ot 04.03.2024 roga, oOyueHue
MPOBOAUTCS HA AHTJIMICKOM S3BIKE.
K ocBoenuto mporpaMMbl acIUPaHTYPHI

JOIMyCKArOTCA  JIMOa, HWMCIOIIMC  BbLICHICC

oOpa3oBaHMe: KBATU(PHUKALMIO CHEIHATINCTA
WIM  Maructpa B o0nmacth  (pU3UKH.
Kangunarel, He mpoxonuBiime oOy4deHHs Ha
AHIIMHACKOM SI3bIKE Ha MPEABIIYIIEeM ypOBHE
o0Opa3oBaHusl,

JOJIDKHBI INOATBCPAUTD B

nporecce  orOopa  BBICOKMH  YpOBEHb

BJIaACHUA AHTJIMICKHAM SI3BIKOM.

[To pe3ynsraram ocBoeHwms mporpammbel PhD
cornacHo (enepanbHbIM TOCYAapCTBEHHBIM
TpeOOBaHUSM

aCIIUpaHTy, YCIIELTHO

MPOIIEAINIEMY HUTOTOBYIO aTTECTAaIHIO,
BBIJJACTCS  CBUICTEIBCTBO 00 OKOHYAHHH
aCIMpPaHTYpPhl U 3aKIIFOUYEHHUE O COOTBETCTBUU
JUCCepTallui KPUTEPHUSIM, YCTAHOBICHHBIM B
cooTBeTcTBUU ¢ DenepasbHbIM 3aKOHOM OT
23 aBrycrta 1996 roga Ne 127-®3 "O nHayke u
rOCyAapCTBEHHOU HAyYHO-TEXHUYECKON
nonutuke" (nanee - denepanbHblil 3ak0H No
127-®3). Acnupanry,

HE IpOLIEALIEMY



research organizations, public sector, etc. The
employers for graduates are: universities
subordinated to the Ministry of Education and
Science of the Russian Federation, institutes
and research centers of the Russian Academy
of Sciences, State Corporation "RUSNANQ",
State Corporation "Rosatom", RSC "Energia",
JSC “NPO Lavochkina”, Sitronics Group,
Institute of Solid State Physics, Lebedev
Physics Institute, A.F. Ioffe FTI RAS and
other organizations. OAQO "Sitronics", OAO
"Russian Vem. P.L. Kapitsa RAS, IFTT RAS,
FIAN, AF. loffe FTI RAS, IPG Photonics,
IBS Group, Institute of Automation and
Electrometry, Institute of Laser Physics,
Landau Institute for Theoretical Physics and

other organizations.

UTOTOBYIO aTTECTAIUIO, BBIJIACTCS CIIpaBKa 00
OCBOCHUHU IIPOrpaMMbl U TMOATOTABIMBACTCIA
3aKJIIOYCHHUE, cojlepKaliee HHPOPMAIHIO O
HECOOTBETCTBUH JHCCEPTAIUN KPUTEPHUSIM,
yCcTaHOBJICHHBIM DefiepaibHbIM 3aKOHOM No

127-®3.

BoinyckHUKH TporpaMMbl BOCTpeOOBaHbI B
CaMOM HIMPOKOM CIEKTPE OpTraHM3aLMN:
MCCJIEZIOBATENBCKUE NTOAPA3ACICHUS KPYITHBIX
IIPOMBILUIEHHBIX KOMITaHUH,
HAy4YHO-HCCIIEOBATEIbCKUE  OPraHMU3aLUU,

roCyAapCTBEHHBIN CEKTOp u T.J.

PaGoronarensamu

BY3Hr,

JJIA BBIITYCKHHUKOB

SBISIIOTCA - [I0/IBEIOMCTBEHHBIC
MunuctepcTBy 00pazoBaHusi U Hayku PO,

I/IHCTI/ITYTBI U HCCIICAOBATCIIBCKUC LCHTPLI

Poccuiickont aKaJIeMUuu HaykK,
I'K «Pocranorex», I'K «Pocarom», OAO
PKK «Oueprusi», HIIO wumenn C.A.
JlaBouknna, OAO «Cutponukcy, HWOTT

PAH, ®UAH, ®TU um. A. ®. Nodpde PAH,
UT® um. JI. A. Jlannay PAH, U®DII u npyrue

OpraHM3aliH.



2. Description of the Professional

Activity of Graduates

2.1 Areas of professional activity

Professional activities of graduates of the
postgraduate program "Physics" include the
fields of physics and astronomy, photonics

and quantum materials.

2.2 Objects of professional activity

e Physical systems of different scales
and levels of organization, processes
of their functioning.

e Physical, engineering-physical,

biophysical, physical-chemical,

physical-medical and nature
protection technologies.

e Physical expertise and monitoring.

2.3 Types of professional activity

2. XapakTepHCcTHKA
npogeccuoHaIbLHOU

ACATECJIBbHOCTH BBINYCKHUKOB

2.1. ObnacTn npodeccnoHaIbHOMN

AeATeJIbHOCTH
[Ipodeccronanphas JESTENBHOCTh
BBIIIYCKHUKOB ~ aCHHPAHTYphl  IPOrpaMMbI
“@usmka”’ BrimodaeT chepsl GUMKH U
acCTpOHOMHH, (OTOHMKM U  KBAaHTOBBIX
MaTepHaoB.

2.2 O0beKThI NpodecCHOHAIBHOM

AECATECJIBbHOCTH

e Ousnuyeckue CHUCTEMBbl Pa3IUYHOTO
Macmraba W ypOBHEH OpraHu3alui,
MPOIIECChl UX (DYHKIIMOHUPOBAHUSI.

o dusnuyeckue,
WH)XEHEpHO-(hU3UYeCcKue,
onoduznueckue,
(bUBUKO-XUMUYECKHE,
(U3UKO-METUITTHCKUE u
MPUPOAOOXPAHUTEIbHBIE TEXHOIOTHH.

o dusnueckas JKCIEPTU3a u

MOHUTOPHHT.

2.3 Buabl npogeccuoHAIbLHOM

ACATECIbHOCTH



Within the framework of mastering the
postgraduate program, graduates can be
prepared to solve the tasks of professional

activity of the following types:

e research activity in the field of physics

and astronomy;

e teaching activity in the field of physics

and astronomy.

B pamKax OCBOCHUS IIPOrpaMMbI
ACIMPAHTYpPBI BHITYCKHUKH MOTYT TOTOBUTBCS
K PpeleHuto 3axad  npodeccruoHanbHOI

NEATETLHOCTH CIEITYIONTNX BUIOB:

® Hay4HO-HCCJEI0BaTeIbCKas
JesTeIbHOCTh B 007acTH (U3UKU U

aCTPOHOMHHU;

® IIPCIoAaBarCibCKasA JACATCIBHOCTH B

001acTH (PU3HKH U aCTPOHOMHUHU.



3. Competences of the Graduate

As per Skoltech Policy “On the Doctor of

Philosophy = Degree  (PhD)  Programs,

implemented  starting from  2022/2023
academic year” all Skoltech PhD graduates

should form the following competencies:

1) conceive, plan and conduct
original research work relevant to
society, with integrity and at a high
standard, and demonstrate
leadership skills and foresight for
the near-term or medium-term
practical impact of his or her

research;

2) make an original contribution to

knowledge through structured

reasoning and the application of

the scientific method;

3) demonstrate mastery of the

academic domain of his or her
research,

including  pertinent

theory, methodology, and scholarly

literature;
4) appreciate the social,
environmental,  business, and

ethical context of his or her
research, as well as gain contextual
knowledge outside his or her

primary field of learning;

3. KomneTeHUH BHIMYCKHUKA

B coorBerctBum ¢ llomoxkenmem 00
o0pa3oBaTeIbHBIX porpaMMax,
peanm3yeMbix B CkonTexe HaYMHAs C

2022/2023 y4eOHOro roja, BCE BBITYCKHUKU

pOrpaMm ACIUPAHTYPBI JTOTKHBI
chopmupoBarh CIIE MY IO Habop
KOMITIETEHIIUN:

1) ¢opmynupoBaTh TEMy YHHUKaJIbHOTO

HAy4YHOTO UCCIIEIOBaHMUS,
OTBEYAIOIIETO 3ampocaM OOIIecTBa,
IJITAHUPOBATH u BBITIOJIHATD
HAy4HO-MCCIIEIOBATEIBCKYIO0  paboTy,
MPUIEP)KUBASICh BBICOKUX CTaHAApPTOB
u TUYECKUX IPUHIUIIOB,
JEMOHCTPUPOBAThH JTUIEPCKUE
Ka4yecTBa, OLICHMBATh NPUMEHUMOCTb
pEe3yIIBTaToOB WCCIIEIOBAaHMI B
KpPaTKOCPOYHOM M CPEIHECPOYHOI

NEPCICKTUBAX;

2) BHOCUTb BKJIaJ B HAY4YHBIC 3HAHUA
MyTEeM IMPUMCHCHUA HAYYHBIX MCTOOOB
HUCCICIOBaHUA n BBICTpanBaHUsA

CTPYKTYpPHPOBAHHOMN apryMEHTAaI1U;

3) TpOAEMOHCTPUPOBATH MACTEPCTBO B

obacTu HCCIICIOBAaHM, BKJIrO4as

3HaHHUC  TCOPHHU, MCTOAOJIOTHHN H

HAay4HOMU JINTEpaTyphl;

4) y4uTHIBATH COIMAJIbHbIMH,

SKOJIOTHYECKUH, JICJTOBOM u

STUYECKUI KOHTEKCT MpU MPOBEACHUN



5) demonstrate the ability to frame

research in the context of
applications and identification or

creation of potential markets;

6) think analytically and
communicate the results of his or
her research to both expert and

non-expert audiences;

7) demonstrate and

apply

pedagogical proficiency;

8) work together with other people

and work independently;

9) demonstrate leadership capacity

for technological innovation.

3.1. On top of the mentioned-above
competencies, graduates of PhD Program

should form the following competencies:

PC-1: demonstrate expertise of Physics
academic domain of his or her research,

including pertinent theory, methodology, and

HAay4YHOIro HCCJIICAOBAaHHA, a TaKKE
pacliupAaATbL 3HaHHUA 3a M[OpCeAaAciiaMu

OCHOBHOM 00J1aCTH UCCIIEIOBAHHS;

S) neMOHCTpPUPOBATH CIOCOOHOCTD

MIPOBOJIUTh HCCJIEJOBAHUE C YIOPOM

Ha IMPaKTH4YCCKOC IMPUMCHCHHC,

OPUEHTHPYSCh HA TOUCK W/WIU

CO3JaHUC MOTCHIHUAJIBHBIX PBIHKOB;

6) aHAJIUTUYCCKU MBICIUTH W  OBITH
CHOCOOHBIM  JIOHOCHUTH  PE3yJbTaThl
CBOMX  HCCJEIOBaHMM  KaKk [0
CIELHAJIMCTOB, TaK u hi (o)
HECTMEINaINCTOB;

7) NEeMOHCTpUPOBaTH U  NPUMEHSITH

neaarorn4€CKueC HaBbIKH,

8) paborarb Kak B KOMaHIE, TaK W

CaMOCTOSTEINILHO;

9) TPOSIBIIATH TUACPCKHUE CTIOCOOHOCTH B

obnacT pa3pabOTKU W BHEAPEHUS

MHHOBAIIMOHHBIX TEXHUYECKHUX
peLeHui.

3.1. IHomumo BbILIENEPEeYHCICHHBIX

KOMIIeTeHIN i, y BBIIIYCKHUKOB

aCIUPAHTYPbI JAOJIZKHBI ObITH

chopmMupoBanbl cJeayrouue

KOMIIETeH LN

[IK-1: mpoaeMOHCTpUpOBaTh AKCHEPTU3Y B

obnacty (u3uKH, BKIIOYas 3HAHUE TCOPHUH,

METOOOJIOTHH U HaquOﬁ JINTCPATYPHI.



scholarly literature.

PC-2: exercise a high level of understanding
of the specific area of physics and develop as
an expert in the field, as demonstrated by
publications in peer-reviewed journals and
presentations at Russian and international

conferences.

Matrix of competences is presented in

Appendix 1.

[IK-2:  mposiBIsATH  BBICOKUHA  ypOBEHb
MOHUMaHHUs KOHKPETHOW oOnacTu (U3UKU U
BBICTYIIaTh B KauecTBE OJKCIEpTa B 3TOU
0071aCTH TIOCPEICTBOM ITyOJMKAIMK HAyIHBIX
paboT B pELEH3UpPYEeMbIX JKypHajaXx U B
paMKax BBICTYIUICHUH Ha POCCUUCKHX U

MEXTyHApOIHBIX KOH(PEPEHIIUSAX.

Marpuna KOMIIETEHLIIMM IIPEJICTaBICHA B

[Ipunoxenun 1.



4. Program Structure 4. CTpyKTypa NporpaMmsl

Pa3paboTka mporpaMMbl OCYIIECTBISIETCS B

The development of the program is carried

COOTBETCTBUH c (benepaibHBIMU

out 1in accordance with federal state

rocyAapCTBEHHBIMU TpebOBaHUAMU

requirements and Skoltech local policies and

JJOKaJIbHBIMHA IIpaBOBbBIMU aKTaMH

regulations. The structure of the program

npaBwiaMu  Ckonrtexa. B cTrpykrypy

includes three components: a scientific

IporpamMmal BXOOAT TpHu KOMIIOHCHTA.

component, an educational component and a

HAy4HbIH,

final assessment. Mastering the postgraduate

arTcCcTanusd. OcBoeHue nporpaMmaI

program is carried out by postgraduate

ACIHIUPAHTYPBbI OCYILICCTBIIACTCA aClIMPpAaHTAMU

students according to an individual study

110 MHAMBUAYAJIbHOMY ILJIaHY.

plan.

Crpykrypa O0pa3oBarenbHoii nporpammbl PhD / Doctoral program Structure

JuemeHnT O0paszoBarenbHoi nporpammbl PhD /
Doctoral program Element

Oos3areannsblii / Compulsory

Hayunblii komnonent / PhD T

hesis Research

HccaenoBanus no reme JAuccepramuu / PhD thesis
Research

Oopa3oBareabHblii KoMnoHeHT / Coursework

MeTtononorusi Hay4yHoro uccijenopanusi / Research
Methodology

Kypcobl 1o ocHOBHOI nipeaMeTHO# 00aacTH /
Advanced Major-Field courses

Oo6mme xkypcenl / General doctoral courses

HUctopus u puiocodpus nayku. Kangunarckmi
sx3ameH / History and Philosophy of Science.
Candidate Exam

AHrmuickui s3Ik, Kanauagarckui sx3amen /
English. Candidate Exam

®akyabTaTusbl / Optional courses

Kypchbl 10 HHHOBAIIUAAM M NIPEeANPUHUMATEILCTBY /
Entrepreneurship and Innovation courses

Ilenaroruyeckas npakruka / Pedagogical

Experience

oOpa3oBareibHBIE U UTOrOBas




Yr1Bepxnenue niana aucceprannu / Thesis
Proposal Defense

KBanudukannonnslii s3x3amen / Qualifying Exam

E:xeronnas arrecrauus / Annual Progress Review

Jlonmoauutenbnas arrecramus / Additional
Progress Review

+|+|+]| +

Hrorosas arrectanus / Thesis Final Review

Hrorosas arrectanus / Thesis Final Review

PhD Thesis Research:

PhD Thesis Research, which prepares the
graduate student for independent scientific
activity and is the main component of the

PhD educational program.

Educational element:

Research Methodology addresses basic
methods and practices of scientific research in
the subject area, as well as general issues of
scientific activity, including standards of
integrity and ethics, practical skills of writing

articles and grant applications, etc.

Advanced Major Field Courses provide an
opportunity for in-depth study of a specific
scientific field and are aimed at preparing for

the PhD examinations in scientific specialties.

General courses address questions on

HayuyHblii KOMIIOHEHT:

HUccnegoBanne mo TeMe AUCCEepPTAllUHA,

KOTOpO€ TOTOBUT acrupaHTa K
CaMOCTOATEJIbHOM HAy4YHOUW NESITEIBbHOCTH U
COCTAaBJIAIOIIEN

SABJIACTCA OCHOBHOM

oOpa3oBarenbHOi nporpammsl PhD

QOopa3zoBareabHbIl KOMIIOHEHT:

MeTtopoJiorust HAY4YHOI'O HCCJICA0BAHUSA
paccMaTpuBacT OCHOBHBIC MCTOIbI nu
IMPaKTUKU Hay4YHOI'O HUCCICOOBAHUA B

npeaMeTHOW oOnacTh, a Takke oolue
BOIIPOCHl HAYYHOW MAEATEIBHOCTH, BKJIIOYAS
CTaH/apThI YEeCTHOCTH u 9THKH,
MPAaKTUYCCKHUEC HABLIKW HAIIMCAHUSA crareil u

3a4BOK Ha I'PAHTHI U T.A.

Kypchl 10 0CHOBHOI npeaMeTHOH 00/1acTH
JAl0T BO3MOXXHOCTH YIITyOJICHHOTO H3Yy4YECHHSI
KOHKPETHOU HayYHOW OONaCTH W HAIPaBIICHBI
caade

Ha TIOATIOTOBKY K KaHIUJaTCKUX

OK3aMCHOB IO HAYYHBIM CIICHHUAJTbHOCTAM.

OO0mme Kypcbl 3aTparuBarOT BOIPOCH IO

obmuM mpobiaemaM ¢uirocopun U UCTOPUU




general problems of philosophy and history of
science, as well as prepare for practical
command of English for participation in
various forms of international scientific
exchange. General courses include History
and Philosophy of Science and English
language courses, the intermediate
certification of which is equivalent to passing

the corresponding candidate examination.

Entrepreneurship and Innovation courses

foster entrepreneurial thinking and strategies

to commercialize research and startup
projects of PhD students.
Pedagogical experience prepares the

graduate for practical pedagogical activity
and includes brief theoretical training and
practical experience as a course teaching

assistant.

The Thesis Proposal Defense is a
compulsory element of the Doctoral program,
whereby a PhD student defends a PhD thesis
proposal before the Individual Doctoral

Committee.

A PhD student should defend his/her PhD
thesis proposal within 2 (two) years after the

enrollment into the Doctoral program.

The Qualifying exam evaluates the

knowledge and skills of the postgraduate

HayKH, a TaKXC noAroTaBJIMBAIOT K

MPAKTUYECKOMY  BIIAJICHUIO  aHNIUKACKHM
SI3BIKOM JUIS yYacTHsSl B Pa3IMUHBIX (opmax
MEXKIyHApOIHOTO HaydyHOTO oOMeHa. OO0rue
Kypchl  BKJIOYAKOT Kypchl «Mcropuss u
¢mnocoduss Haykn» U «AHIIUNACKUHN SI3BIKY,
MIPOMEKYTOIHAS aTTecTarus KOTOPBIX
MPUPABHUBAETCSA K CJIaye COOTBETCTBYIOIIETO

KaHIUAaTCKOI'o 3K3aMCHa.

Kypcsi no HHHOBALMSAM U

NpeInpUuHUMATEIbCTBY CHOCOOCTBYIOT
(dhopMupOBaHUIO eI PUHUMATEIBCKOTO
MBIIUJICHUSI M peai3allud CTPAaTerwii 1o
KOMMeEpPLHAIU3aLUN UCCJIEI0BaHUM u

cTaprar- MpOeKTOB aCITUPAHTOB.

IMeparornyeckas NMPaKTHKA
MIOJATrOTABIINBAET BBIITYCKHHUKA K
[IPaKTUYECKON IeJarornaecKon
JEATEIbHOCTH M BKJIIOYAET  KPaTKylo

TEOPETUYECKYIO MOATOTOBKY U NMPAKTHUYECKUI

OIIBIT B Ka4Y€CTBC ACCHUCTCHTA IIPCIIOAaBaTCIIA

Kypca.

YTBepikaeHue JIaHa JMuccepranun
SIBIISICTCS 00s13aTeIIbHBIM 2JIEMEHTOM
OO6pazoBarenbHoii  mporpammbel  PhD, B
pamMKax  KOTOpOro  ACHHpaHT  JIOJIKEH
3amUTUTh  TulaH  Jlucceprammm  mepen
NuauBuaya bHBIM — KOMHTETOM. ACHHpPaHT

00s13aH 3allIMTUTL IIJIaH I[PICCCpTaI_II/II/I B
TeueHue 2 (,Z[BYX) JICT C AAaThl 3a4MCICHHUA Ha

O6pazoBarenbHyto nporpammy PhD.

KBanupukaumoHHbId JIK3aMeH OLICHUBAET



student in the field of his/her research
activities and is equal to the candidate

examination in the specialty.

The Annual and Additional Progress

reviews evaluate the results of the
postgraduate students’ work during the course
of the program and provides
recommendations for the implementation of
an individual plan. Evaluation of the quality
of the research conducted and the results
achieved by the postgraduate student is the
basis for making a decision on the
continuation of the postgraduate study in the

PhD educational program.

Electives (Additional courses at the choice

of a graduate student) - from 0 to 60 ECTS.

Thesis Final Review:

Thesis Final Review a procedure that
certifies the PhD student's successful
completion of the Doctoral program and
assesses the readiness of the PhD thesis to be
recommended for the PhD Thesis Defense.
The modalities of the defense are organized

following the regulations of Skoltech.

Skoltech  provides students with the
opportunity to work on a joint research
project between Skoltech and an industrial

partner during PhD studies.

The structure of the PhD industrial path

generally corresponds to the structure of

3HAaHUA W HABBIKHM aClIMpaHTa B 00J1acTH ero
HaquO-HCCHeIIOBaTCHBCKOfI JACATCIIBHOCTU H
IMPUPABHUBACTCA K KaHANAATCKOMY 3K3aMCHY

10 CIICHAJIBHOCTH.

Bo Bpems exeromHoM arrecrauMd M
JOMOJIHUTEJHLHOM aTTeCTAIlMM OIICHUBAIOTCS
pe3yapTaTthl pabOTHI aclHUpaHTa 3a TON U
JAIOTCA  PEKOMEHAAIMU IO  peaau3aiuu
WHIUMBHyanbHOro IutaHa. OneHka KadecTBa
HpOBCIICHHOFO HCCICOOBAHUA U I[OCTI/IFHYTLIX
aCIHUPAHTOM pe3ynbTaToB SIBIISIETCS
OCHOBAaHMEM ISl TPUHATUA PELICHHUS O
MPOAODKEHUH OOy4YeHUs B acCHHUpPAHTYype IO

oOpazoBarenbHOi mporpamme PhD.

®akyabratuBbl (JomosHuTe/IbHBIE KYPCHI

1o Boi0Opy acnupanTa) — ot 0 go 60 3.e.

Hr1oroBas arrecraius:

HroroBasi arrecraummsi - 5TO NpPOLEIYpa,

YAOCTOBEpSIOIIAs  YCICIIHOE  OCBOCHHE

AcrniupanTom OOpa3zoBaTebHOM MPOTrPAMMBI
PhD wu  oueHuBaromas  BO3MOXHOCTh
pexkomenaanuu ero uccepramuu k 3amnure.
dopma

3alIUThI OpraHru30BaHa B

COOTBCTCTBHUH C PEIIIAMCHTOM Ckonrexa.

Cxonrex MIPENOCTABIISET CTYZICHTY
BO3MOXKHOCTh pabOThl HaJl COBMECTHBIM
Hay4YHO-KMCCIIE0BATEIbCKUM IIPOEKTOM

MCKAY CkonrexoM H HHAYCTPUAJIbHBIM

mapTHEpOM  BO  BpeMs  OOy4yeHHs  TI0

UHAYCTpHallbHOM TpaekTopuu PhD.



The
difference of the industrial PhD path is a

Skoltech  Doctoral program. key

peculiarity of a coursework component.

5. Conditions of the Educational
Program

Skoltech fulfills the requirements stated in
FSER related to conditions for the PhD

program implementation, including: 1)
requirements for logistics, educational and
methodological support, 2) staff conditions

for the PhD program implementation.

5.1. Logistics, educational and

methodological support.

5.1.1. Skoltech grants a PhD student an access
to research infrastructure in accordance with

the PhD program and individual study plan.

5.1.2. Skoltech provides a PhD student with
individual access to the institute's information
system and learning environment via the

Internet.

B JaHHOM ciyyae

CTPYKTypa
UMHAyCTpUaIbHOW TpaekTopun PhD B memom
COOTBETCTBYET CTPYKType

Ckorrexa.

porpamm
aCIMPaHTYPBI CymectBeHHOE
OTIMYME HHAYCTpUanbHOM Tpaektopun PhD
3aKJII04AETCS B 0COOEHHOCTSIX

00pa3oBaTeIbHOTO KOMIIOHEHTA.

5. YcioBust peajim3auuu nNporpamMmmabl

Ckonrex BBIIIOJIHACT TpeOoBaHus,
YCTAHOBJICHHBIE OI'T K YCIIOBUSM
peanuszanuu IporpaMmm aCIIMPAaHTYPBHI,

KOTOpbIe BKJIIOUalOT B ceds 1) TpeOoBaHUS K
MaTepuaIbHO-TEXHUIECKOMY u
y4eOHO-METOIMYECKOMY OOecIleyeHuto, 2) K
KaJpOBBIM YCIIOBHSIM pealn3alliil MPOrpamMm

acIMpPaHTYPBHI.

5.1. MarepuaibHO-TEXHUYECKOE u

y4e0HO-MEeTOANYeCcKOoe 00ecrieueHue

5.1.1. Ckontex obecnieyuBaeT acHUpPAHTY

NOCTyI K Hay4YHO-HUCCIIE0BATEIIbCKOM
UHPPACTPYKType B COOTBETCTBHU  C
[IporpaMMon aCIHUPAHTYPBI u

WH/IMBUYATbHBIM TUTAHOM PaOOTHI CTYJCHTA.

5.1.2. Ckontex obecreunBaeT aclUpaHTy B

TCUCHUC BCETO nepuoaa OCBOCHUA

nporpaMmsbl aCIIUPAHTYPBL I/IH,I[I/IBI/I,I[yaJ'IBHHﬁ

JOCTYI K IEKTPOHHOU



5.1.3. Skoltech provides a PhD student with
access to educational and methodological
materials, library funds and library systems,
as well as information systems, professional
databases, related to the PhD Program and
individual study plan.

5.1.4. The Skoltech information system and
learning environment provide a PhD student
with access to all electronic resources that
accompany the research and educational
information on the

processes, including

intermediate attestation and assessments

results indicated in the individual study plan.

5.1.5. The standard for providing educational
activities with educational publications is
determined based on the calculation of at least
one educational publication in printed and
(or) electronic form, sufficient for PhD

program, for each PhD student in each

discipline included in the individual study

MH(POPMAaLMOHHO-00pa30BaTeIbHOM cpene

OpraHu3alu IIOCPENCTBOM
MH(pOPMAITMOHHO-TEJIEKOMMYHUKAITHOHHOM

ceru "Unatepner".

5.1.3. Ckontex o0ecneynBaeT acHUPAHTY
IOCTyI K y4e0HO-METOAMYECKUM
MarepuaigaMm, OWOIHOTeYHBIM (OHIAM U

OMOTMOTEYHO-CIIPABOYHBIM  CHCTEMaM,  a

TaKKe MH(pOPMALMOHHBIM,
MH(POPMALMOHHO-CIIPABOYHBIM cucTeMam,
npodeCCHOHANBHBIM 0a3aM JaHHBIX, COCTaB
KOTOPBIX ONpENeNIeH JaHHOW MporpaMMoi
aCIUpPaHTypbl W WHAWBUAYaJbHBIM ILIAHOM

paboThI.

5.1.4. OneKTpOHHAas

nH(pOpMaITMOHHO-00pa3oBaTeIbHas cpena

OpraHu3alu obecrneynuBaeT JOCTYT
aCIIMPAHTY KO BCEM JJIEKTPOHHBIM pecypcam,
KOTOpbIE CONIPOBOKIAKOT
HAy4HO-HUCCIIEI0BATEIbCKUI "
00pa3oBaTebHBIA MPOIECCHI, B TOM YHCIE K
uHpopManuu 00 HTOTax MPOMENKYTOUHBIX
arTecTalMid ¢ pe3yabraraMyd  BBINOJHEHUS
I/IHI[I/IBI/I)IyaJ'II)HOI‘O IJ1aHa HaquOI\/’I
JIEITEILHOCTH M OIIEHKAMH  BBIITOJTHEHHUS

HUHAUWBUAYAJBHOIO IJIaHA pa6 OTHI.

5.1.5. Hopma 00eCIeYeHHOCTH
o0Opa3oBaTeIbHON JEATENbHOCTH Y4EOHBIMU
U3JIAHUSAMU OTIPENIeNIAeTCsl UCXOMs U3 pacyera

HC MCHCC OJHOIO yqe6Hor0 n3gaHusas B

dbopme,

AOCTATOYHOIO JIsI OCBOCHUA IIPOTrpaMMbl

ne4yatTHon M (WIKM) DIEKTPOHHOU

ACIIUPAHTYpbI, HA KaXJIO0ro acmnupaHTa I10



plan.

5.2. Staffing requirements

5.2.1. At least 60 percent of all full-time
academic staff engaged in PhD program
implementation has an academic degree
(including an academic degree received
abroad and recognized in the Russian
Federation) and (or) an academic title
(including an academic title received abroad

and recognized in the Russian Federation).

5.3. Adaptation of the program for the

education of people with disabilities

The educational program is adapted for
teaching the disabled and people with

disabilities.

Students among the disabled and persons with
disabilities are provided with access to all
buildings and premises of the institute, where
a barrier-free environment has been created.
In the educational process, special technical
means of training for collective and individual
use for the disabled and persons with
disabilities are used; all students are provided

with printed and (or) electronic educational

KaXX 101 JUCLUIIJINHE, BXOJSILIEH B

WHIVUBUIYaTbHBIN TIIaH paOOTHI.

5.2. TpeboBaHus K KaJpOBBIM YCIIOBUSIM

peanu3aiuy NporpaMm aclupaHTypbl

5.2.1. He menee 60 mpoLI€HTOB YHCICHHOCTH

ITaTHBIX HAyYHBIX u (vm)

Hay4YHO-TIeIarOTHYeCKUX pabOTHUKOB,
YYaCTBYIOIIMX B peaju3aludl MpOrpaMMbl
aCIHUPaHTYpPhl, UMEIOT YYEHYIO CTEIEHb (B TOM
YyCclie YYEHYI0 CTENeHb, MOIYyYeHHYI0 B
MHOCTPAHHOM TOCYAAapCTBE U MPU3HABAEMYIO
B Poccuiickoit denepanuu) u (Wiam) ydeHoe
3BaHME€ (B TOM 4YHCJIE YYEHOe 3BaHHe,
MOJlyYeHHOE B MHOCTPAHHOM TOCYIapCTBE U

npusHaBaemoe B Poccuiickoit denepaunn).

5.3. Apanranus nporpaMMbl 00y4eHus JToAen

C OrpaHUYCHHBIMH BO3MOKHOCTAMUA

OO6pazoBarenbHasi mporpamma aJarnTupoBaHa
st o0ydeHWss WHBAJWAOB U JIIOACH C

OTpaHNYCHHBIMH BO3MOKXHOCTSIMMU.

CTy,[[CHTaM H3 4ucCiia MHBAJIWJOB MU JIKMIaAM C

OrpaHU4YCHHBIMHA BO3MOXHOCTAMU

obecrieunBaeTcsi TOCTyN KO BCEM 3[aHUSAM H

IIOMCIICHUAM HHCTUTYTA, rac CcO3JaHa

Oe30aprepHast cpema. B obOpazoBarenbHOM

mponecce HCIIOJIB3YIOTCA CIiCcouaJIbHBIC
TEXHUYCCKHUEC CpeacTBa O6y’~I€HI/I${
KOJIJICKTHUBHOI'O u HHAUBHUAYAJIBbHOT'O

IIOJIb30BaHUA [J HMHBAJIWMAOB W JIHMI C



resources in forms adapted to their health

limitations.

OrpaHUYCHHBIMH BO3MOXHOCTAMU 3I0POBbBA;

BCEM  OOyyaromuMmcsi  TPEIOCTaBISIOTCS
Ie4aTHbIC 51 (unn) IIEKTPOHHBIE
oOpasoBarenpHBIE  pecypchl B (opmax,

AAlITUPOBAHHBIX K OrPAHUYCHUAM 310POBbBA.



O0pasoBarenbHas MporpaMMa acnupantypbl «@uszuka», peajausyemas B coorseTcTBuM ¢ TpeGoBanusimu k nporpaMmmam
MOATOTOBKH HAYYHBIX H HAYYHO-IEIArorH4ecKuX KaJApoB B ACNIHPAHType ABTOHOMHOH HeKoMMep4eckoii 00pa3oBaTe1bHOI
OpraHM3aluy Boiciero 0opazoBanus «CKOJIKOBCKHI HHCTHTYT HAYKH M T€XHOJIOTHii», Hay4yHas CIEUHaIbHOCTB: «1.3.3
Teopernueckas pusnkay, «1.3.6 Ontukay, «1.3.8 Ou3rka KOHIEHCHPOBAHHOTO COCTOSHUSDY

/

PhD Educational Program: "Physics", implemented under Requirements for PhD programs of the Autonomous Non-Profit

PesynbTaTel 00yueHus (komnerennun) / Learning Outcomes

MpunoxeHue 1 - MaTpuua kKoMneTeHUUN

Educational Organization for Higher Education "Skolkovo Institute of Science and Technology", research area: "1.3.3 (competences) | Appendix 1 - Matrix of Competences
Theoretical Physics", "1.3.6 Optics", "1.3.8 Condensed Matter Physics"
®Dopwma 00yueHns — ouHasi, Cpok o0yueHus — 4 roja, rox npuema — 2026 /
Full-time study, study period — 4 years, year of admission — 2026
Baui KomneTteHuuun / Competences
u 5 /b Ip K , a‘*eTHm/ K ; K1/ |K2/ |K3/ |K4/ |K5/ |K6/ |K7/ |K8/ |K9/ [K10/|K11/
aMMEHOBaHHUE 3J1eMEHTa 00pa3oBaTeIbHON MPOrpaMMBl octoral Program 01 Kypca CAUHHULBL areropus dJIEMEHTa C1 2 C3 Cc4 C5 C6 C7 C8 C9 C10 | C11
Element Course Code | ECTS credits Element status K1 - dbopmynmpoBaTb TeMy yHVKanbHOro Hay4Horo uccrefoBaHus,
LH " /PhD Thesis R h oTBevaroLLero 3anpocam obLecTsa, NIaHNPOBaTh W BbIMOMHATH
- TAYUHBIH L eSISTesearc Hay4YHO-WCCeA0BaTENbCKYI0 PAGOTY, NPUAEPKMBAACH BbICOKMAX
CTaHOapTOB U 3TUYECKMX MPUHLMMOB, AEMOHCTPUPOBATbL Nnaepckme
O6s3aTeLHBII / X X X X X X X X X |kavecTBa, OLEHVBATL NMPUMEHMMOCTb PE3YsIbTaToB MccneuongMﬂ B
HccaepoBanus no teme aucceprauuu / Thesis Research - Compulsory szTKOCzo‘*HOV'. " CpleFlHeCPO:HOVI Il‘ltéplcrleK1t'V|tBax / C: - CF)E(';e;ve’ 'Ft)lan g
R O TG i — and conduct original research work relevant to society, with integrity an
B at a high standard, and demonstrate leadership skills and foresight for
Obs13aTe/IbHbII / the near-term or medium-term practical impact of his or her research;
MeT0/10/10THsI HAY4HOI'0 HCC. usi / Research Methodology 3 Compulsory
D, . K2 - BHOCWTb BKMaA B Hay4HbIE 3HAHUSA MYTEM NPUMEHEHNST HAYYHbIX
g:g:: cemmiapos o doronike / Photonics Research Seminar MAO030553 3 X X METO[OB MUCCNeAOBaHNSA U BbICTPaMBAHWUA CTPYKTYPUPOBAHHOWM
1 aprymeHTaumn / C2 - make an original contribution to knowledge
Hnrerpanbhas kpeMuuesas Gotonnka / Integrated Silicon through structured reasoning and the application of the scientific
5 Photonics MA060581 6 X X method:
KypchbI o ocHOBHO IpeMeTHOiH o6aacTu u3 cniucka/ Advanced Major HeoGs3arenpHblit / K3 - npoaemoHcTpupoBark MacTepcTeo B 06nactu uccrienosaHus,
Field Courses from the list _ Optional BKIIO4ast 3HaHWE TeopuM, METOLONOMM 1 Hay|HOM NUTepaTypel /C3-
demonstrate mastery of the academic domain of his or her research,
MAO030777 3 X including pertinent theory, methodology, and scholarly literature;
3 OcnoBsl poronnku I/ Fundamentals of Photonics I
K4 - yuntbiBaTh COLManbHbIA, 3KONOTMYECKUIA, AENOBOW U 3TUHECKUI
) MAO030778 3 X KOHTEKCT Npyv NPOBEAEHUM HAyYHOTO UCCIIEAOBaHWS, @ Takke
4 |OcHoset poronuku 11/ Fundamentals of Photonics 11 paclMpATb 3HaHUs 3@ Npefenamu OCHOBHOM 06nacTy uccnenoBaHms /
. . C4 - appreciate the social, environmental, business, and ethical context
BBeﬂ.e Hie B pusuiy Taepaoro rena / Introduction to Solid State MA060027 6 X of his or her research, as well as gain contextual knowledge outside his
3 Physics or her primary field of learning;
Bsexenue B ontuueckue 6uocencopst/Introduction to Optical MAO030640 3 X
6 Biosensors K5 - nemMoHcTprpoBaTth CNocobHOCTL NPOBOANTL UCCReaoBaHne ¢
YNOPOM Ha NpaKTU4eckoe NpuMeHeHNe, OPUEHTUPYSICb Ha MOWUCK W/MNn
ATOMHBIE NPOLIECCHI HA KPUCTATUIMYECKUX MOBEPXHOCTAX/Atomic | MA030684 3 X cosaaHve noteHumanbHbIX pbiHkoB / C5 - demonstrate the ability to
7 Processes at Crystal Surfaces frame research in the context of applications and identification or
. . creation of potential markets;
doronuka: ycrpoiictsa n npumenenus/Photonics Devices and MA030582 3 X
8 Measurements K6 - aHanuT4ecku MbICIMTb 1 BbiTb CMOCOBHLIM JOHOCUTL PE3ynbTaThl
o . CBOMX UCCINEAOoBaHWiA Kak A0 crneunanncToB, Tak U A0 HecneLmanicToB
Hpuinazias Gusiia asposoiieii /Aerosol Science and MA030300 3 X | C6 - think aﬂalytically an(ﬁl commuunicate the resultﬂs of his olr-lher
9 Technol )
ccnelogy research to both expert and non-expert audiences;
MA030153 3 X
10 Hanoonruka/Nanooptics K7 - nemoHcTprpoBaTh 1 NprMeHsTb neaarornyeckne Hasblku [ C7 -
demonstrate and apply pedagogical proficiency;
) MAO030143 3 X
11 Dusnka nasepos/Laser Physics K8 - paboTaTb kak B KOMaHae, Tak u camoctosTensHo / C8 - work
. . together with other people and work independently;
Dusryeckne OCHOBBI ONTUYECKUX KOMMyHHKaiuit /Optical MA030500 3 X
12 Communications. Basics K9 - nnoarnatk nunenckue cnocofHOCTU R 0BnAcT NAaznaboTku u




MA060044
13 VYrnepoaubie Hanomarepuaibl/Carbon Nanomaterials
dusmka KOIIONI0B 1 rpaHul paszena ¢as/Physics of Colloids MA060524
14 and Interfaces
JIn3aiin XUMHYECKHUX CEHCEPOB: OT (yHIaMEHTaIbHBIX OCHOB
K npakTuyeckum npumenennam/Design of Chemical Sensors: MA030446
15 from Fundamentals to Applications
0O0630p MaTepuaoB U YCTPOHCTB HAHO- U
onroanekrpornku/Review of Materials and Devices for Nano- MA030206
16 and Optoelectronics
Onrnueckue kommynukaumun. Ipunoxenns/Optical MA030503
17 Communications. Applications
O0630p MaTepuaIoB U yCTPOHCTB HAHO- H ONTONICKTPOHHKH
2/Review of Materials and Devices for Nano-and Optoelectronics MA030334
18 2
TexHouorus U3rotopieHus HaHocTpykTyp/Fabrication MA060311
19 Technology of Nanodevices
BuomennuuHckue npunoxerns Gporonuku/Biomedical MAO060158
20 Application of Photonics
MA030521
21 DkcnepumeHTanbHas ontuka I/Experimental Optics 1
MA030336
22 OkcnepuMmeHTanbHas ontrka II/Experimental Optics 11
MA030161
23 KsanroBas ontrka/Quantum Optics
IpakTukym no skcrepuMenTanbHo# dusnke/Methods of MAO060585
24 Experimental Physics (Practical Course)
CBepXxIpoBOIIME KBaHTOBBIE TexHOMOTHK/Superconducting MA060340
25 Quantum Technologies
DOopMHPOBaHHE H yIIPABICHHUE B3AUMOJIEHCTBHEM CBETA C A03068
Marepueii Ha Maciutabe HaHoMmerpos/Engineering the Interaction M 5
26 of Light with Matter at the Nanoscale
OITOANIEKTPOHHBIE YCTPOHCTA HA OCHOBE HOBBIX
¢yHkunonanbHEIX Matepuanios /Optoelectronic Devices with MA030783
27 Novel Functional Materials
MA030782
28 JIBymepHusbie Marepuansl/Two-Dimensional Materials
Ipuknaanas dusznka Gnomumuueckux crpykryp/Applied Physics | MA030781
29 in Biomimetic Structures
MA030780
30 OcuoBsl HanoTexHonoruu/Introduction to Nanoscience
OcHoBbI yncieHHoro aHanusa/Basics of Applied Numerical MAO030779
31 Analysis
MA030177
32 KganroBast Mmexannka/Quantum Mechanics

NG = HPUZIDIIA D J IS PURVIS UHULUURUG VI B UUS AU 1V PadPauy v v
BHeAPEHNS MHHOBALMOHHBIX TeXHUYeCKux pelueHuii / C9 - demonstrate
leadership capacity for technological innovation

K10 - npoaemMoHCTpupoBaTh 3KCNepTu3y B 06nactu duamku, BKioYas
3HaHWe Teopun, METOAONOMMN U Hay4HoW NuTepatypbl / C10 -
demonstrate expertise of Physics academic domain of his or her
research, including pertinent theory, methodology, and scholarly
literature

K11 - nposiBNnsiTb BbICOKUIA yPOBEHb MOHUMaHWUSA KOHKPETHOM obnacTu
13MKKM 1 BbICTYNaTb B KA4ECTBE JKCnepTa B 3TON obnactu
nocpencTBOM Ny6nukaumii Hay4YHbIx paboT B peLieH3npyeMbIx
XKypHanax u B pamkax BbICTYMIEHUIA Ha POCCUIACKUX U MeXAYHaPOAHbIX
KoHdepeHumsix / C11 - exercise a high level of understanding of the
specific area of physics and devellop as an expert in the field, as
demonstrated by publications in peer-reviewed journals and
presentations at Russian and international conferences




Meroz pexypcuii Juisi KBAHTOBOW MHOTOYaCTHYHOI

nunamukr/Recursion Method for Quantum Many-body DA030788
33 Dynamics
Obs13aTeIbHbII /
Oo6ume kypeot / General courses Compulsory
Hcropust u punocodus naykn. Kannunarckuii sx3amen / History DG060026
34 and Philosophy of Science. Candidate Exam
Amnrmiicknii s3pik. Kangunarcknii sx3amen / English. Candidate DG030003
35 Exam
Heobsi3aTebHbI# /
®daxyabraTuBbl / Optional Courses Optional
OT pe3yJIbTaTOB UCCIEIOBAHUI K HHTEIUIEKTYaIbHOI MAO030850
36 coberBenHoctr / From Lab Results to IP
TloaroToBka my6GIMKaIMK U HayaHOTO fAokiana / How to Write a DF030029
37 Paper and Present your Research
Kypchl [0 MHHOBALMSM U NPEANPUHMMATENLCTBY U3 KATaiora
kypcos /Entrepreneurship and Innovation Courses from Course
38 Catalog
Obs13aTeIbHbII /
Ilenarornyeckas npakruka / Ped 1 Experience DG030005 Compulsory
OGsi3aTe/IbHBII /
Yr1Bepxaenne miana gucceprauuu / Thesis Proposal Defense DD060021 Compulsory
Obs13aTe/IbHbII /
KBaangukannonnblii 9k3amen / Qualifying Exam DD030020p Compulsory
Obs13aTesIbHbII /
E:xerognas arrecranusi / Annual Progress Review Compulsory
Obs13aTesIbHbII /
onoJHHTeIbHAs atTectanusi / Additional Progress Review Compulso

Hrtorosast

arrectanus / Thesis Final Review

Obs13aTe/IbHbII /

Compulsory
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