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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. The normative term of education is 4

years.

Based on the Charter of Skoltech and the
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

1. Onucanue NporpaMmbl

aCIMPAHTYPbI

Lenb oO6pazoBarenbHOM IporpaMMsl (ajiee —
OIl) «®uzuka» CKOJIKOBCKOIO WHCTUTYTA
HayKd ¥ TexHosnorui (Ckonrex) — noaroToBKa
BBICOKOKBaJIM(PULIUPOBAHHBIX,

BOCTpC6OBaHHHX Ha pOCCHﬁCKOM n

MEKTYHapOJIHOM PBIHKE Tpyza,

CIELMAINCTOB B  O0JNAacCTH  COBPEMEHHOHN

(1)I/I3I/IKI/I KOHACHCUPOBAHHOI'O COCTOsSHUA,

HaHOTeXHOHOFHﬁ, KBAHTOBBIX MAaTCpHUaAJIOB,

OIITHKH, ONTORJIEKTPOHUKH, J1a3epoB,

ONTUYECKOW  mepernaun U o0pabOTKu

UH(pOpMaIny, MpeaCcKa3aHus HOBBIX
MEPCIIEKTUBHBIX MaTepHalioB M YCTPOWCTB
U1 TpaHCIOpTa 3apsja, dHEPrud U CIUHA,
pa3paboOTKu  CpeACTB

CBA3H, OIITHYCCKHUX

HEHPOHHBIX CETEH, Pa3pabOTKH TEXHOJOTUH

TUOPUIHBIX CUCTEM boToHUKHN u
ANIEKTPOHUKH, OMOMEMIIMHCKOTO
obopynoBaHus, CUCTEM KOHTPOJI,

HABUTAIIMOHHOTO OOOPYIOBaHUS M OXPaHHbBIX

CHCTCM.

HpeHCGHaTeJ'IB MMporpaMMHOr0 KOMHUTETA —

1.¢.-M.H., npodeccop 'mnmuyc H.A.

OO0yueHue ocyliecTBIsIeTCsS B OUHOU (popme.

HopmaruBHBIN cpOK MOTydeHUs: 00pa30BaHHs

—4 rona.

Ha ocnoBanum VYcraBa Ckonrexa u
nonoxkeHus: «O  s3pike  o0pa3oBaHMS B
CKOJIKOBCKOM UHCTUTYTE HayKH{ u



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,
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 "RUSNANO",

TEXHOJIOT U , YTBCPIKACHHOI'O IMPpUKa3oM

Pexropa Nel169 ot 04.03.2024 rona, obyueHue
IMPOBOAUTCA HA AHTIIMHACKOM SI3BIKE.
K ocBoeHuo mporpamMMbl aclUpaHTYphI

AOIMYCKAKOTCA  Jinla, HWMCIOIIUMC  BBICIICC

oOpa3oBaHMe: KBATU(PHUKAINIO CHEIHATNCTA
WM  Maructpa B oOmactd  (DUBHKH.
Kanaunatel, He npoxomuBiine oOy4deHHUs Ha
AHIJIMKMCKOM SI3bIKE Ha MPEABLIYLIEM YPOBHE
o0OpazoBaHusl,

JOJIDKHBI MNOATBEPANUTH B

nporecce  orOopa  BBICOKHH  YpOBEHb

BIAJICHUS aHITIUHCKUM S3BIKOM.

ITo pesynpraram ocBoenus nporpammsl PhD

COmIacHO (efepaabHBIM TOCYIAPCTBEHHBIM

TpeOOBaHUSIM ACIHUPAHTY, YCIHEIIHO
POIIEIIIEMY UTOTOBYIO aTTecTalulo,
BBIIACTCS  CBHJICTENICTBO 00 OKOHYAHUHU

ACIHUPAHTYpPHl U 3aKIIOUEHUE O COOTBETCTBUU
JUCCEepTallui KPUTEPUSM, YCTAHOBJICHHBIM B
cooTBeTCTBUM ¢ DenepanbHBIM 3aKOHOM OT
23 aBrycra 1996 rona Ne 127-®3 "O nayke u
roCyAapCTBEHHOM HAy4YHO-TEXHUYECKOI
nommtuke" (manee - denepanbHbIA 3aKk0H No
127-®3). AcnupaHTy, HE MpOIISAIIEMY
UTOTOBYIO aTTECTAINIO, BBIIAETCS CIIpaBKa 00
OCBOCHMM NPOTrpaMMbl M IMOJATrOTABINBACTCS
3aKJIIOUeHHUe, cojeprkaliee HHGOPMAIUIo O
HECOOTBETCTBUU JIUCCEPTALUUA KPUTEPUSIM,
ycTaHOBJIEHHbIM DefepanbHbIM 3aKOHOM No

127-®3.

BoinyckHUKH mporpaMMbl BOCTpeOOBaHbI B

caMOM IHPOKOM  CIICKTPEC OpFaHH3aHHI>'IZ



State Corporation "Rosatom", RSC "Energia",
JSC “NPO Lavochkina”, Sitronics Group,
Institute of Solid State Physics, Lebedev
Physics Institute, A.F. loffe FTI RAS and
other organizations. OAO "Sitronics", OAO
"Russian Vem. P.L. Kapitsa RAS, IFTT RAS,
FIAN, A.F. Ioffe FTI RAS, IPG Photonics,
IBS Group, Institute of Automation and
Electrometry, Institute of Laser Physics,
Landau Institute for Theoretical Physics and

other organizations.

HCCJICAOBATCIILCKUC TOAPA3ACIICHUS KPYITHBIX
ITPOMBITIVICHHBIX KOMHaHHﬁ,
HAay4YHO-HUCCICIO0BATCIbLCKUEC OopraHu3anunu,

roCyAapCTBEHHBIN CEKTOp u T.J.

Paborogarensimu

BY3Hr,

JJIA BBIITYCKHHUKOB

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

I/IHCTI/ITYTBI U HCCIICAOBATCIIBCKUE LCHTPLI

Poccniickoit aKageMuu HayK,
I'K «Pocranorex», I'K «Pocarom», OAO
PKK «Oueprusi», HIIO wumenn C.A.
Jlaouknna, OAO «Curponukcy, HNOTT

PAH, ®MAH, ®TU um. A. ®. Hodde PAH,
UTO® um. JI. 1. Jlangay PAH, UDII u npyrue

OpraHu3aliHu.



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

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

2. XapakrTepucTuka
npogeccuoHaIbLHOM

ACATCJIbHOCTH BLINYCKHHUKOB

2.1. ObsnacTu npodeccnoHAIbHOM

AesITeJIbHOCTH
[TpodeccnonanpHast IEATebHOCTD
BBIITyCKHUKOB ~ aCMUPAHTYyphl  MPOTPaMMBbI
“@usuka” BriIodaeT chepsl (GUMKH U
acTpOHOMHMH, (OTOHMKM ¥  KBaHTOBBIX
MaTepHaoB.

2.2 O0beKTHI NPOdeCCHOHAIBHOH

ACATECIbHOCTH

® @Ou3MYECKUE CHCTEMBI PA3TUIHOTO
MacmTaba W YpOBHEH OpraHu3alluH,
MPOIIECCHI MX PYHKITHOHUPOBAHUSI.

o dusnueckue,
WHXXeHEpHO-(PHU3nUIeCcKue,
ounodusznueckue,
(bU3NKO-XUMHUYECKHE,
(DU3HKO-METUITTHCKUE u
MIPUPOTOOXPAHUTETHHBIC TEXHOJIOTHH.

e Ousnyeckas AKCIIEPTH3A u

MOHHUTOPHHT.

2.3 Buasl npogeccuoHaIbHOM

AECATECJIBbHOCTH

B paMKax OCBOEHUS IIPOrpamMMBbI

aCTUPAHTYPBI BBITYCKHUKH MOTYT FTOTOBUTHCS
npodeccruoHaIbHOM

K PCHICHUTO 3aaa4d

ACATCIIBHOCTH CIICAYIOINX BUIOB!:



and astronomy; ® HayyHO-HCCIIEeI0BATEIbCKas
NEeSTeNIbHOCT, B oOnactu (U3NKU U
e teaching activity in the field of physics
aACTPOHOMHU;
and astronomy.

® TIPCIOoAaBaTCiIbCKasA JACATCIBHOCTH B

obnacTu (PU3UKUA U ACTPOHOMUH.



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 BHINMYCKHUKA

B coorBerctBum ¢ llomoxkenwmem 00
o0pa3oBaTeTbHBIX porpaMMax,
peanm3yeMbix B CkonTexe HayMHas C

2022/2023 y4eOHOro roja, BCE BBITYCKHUKU

pOrpaMm ACTUPAHTYPBI JTOTKHBI
chopmupoBarh CIIE MY IO Habop
KOMITIETEHIIUN:

1) ¢opmynupoBaTh TEMy YHHUKaJIHHOTO

Hay4YHOTO HCCIIEIOBaHMUS,
OTBEYAIOIIETO 3ampocaM OOIIecTBa,
IJITAHUPOBATH u BBITIOJIHATD
HAy4HO-MCCIIEIOBATEIBCKYIO0  paboTy,
MPUIEP)KUBASICH BBICOKUX CTaHAApPTOB
u TUYECKUX IPUHIUIIOB,
JEMOHCTPUPOBAThH JTUIEPCKUE
KayeCcTBa, OLICHMBATh NPUMEHUMOCTb
pE3yIIBTaTOB WCCIIEIOBAaHMI B
KpPaTKOCPOYHOM M CPEIHECPOYHOI

NEPCICKTUBAX;

2) BHOCUTb BKJIaJ B HAY4YHBIC 3HAHUA
MyTeM IMPUMCHCHUA HAYYHBIX MCTONOB
HUCCICIJO0BaHUA n BBICTpanBaHUs

CTPYKTYpPHPOBAHHOM apryMeHTal1U;

3) TpOAEMOHCTPUPOBATH MACTEPCTBO B

obOacTu HUcCciaca0BaHuA, BKJIrO4as

3HaHHUC  TCOPHHU, MCTOAOJIOTHHN H

Hay4HOMU JINTEpaTyphl;

4) y4uTHIBATH COIMAJIbHbIMH,

SKOJIOTHYECKUH, JICTTOBOM 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 HCCJIICAOBAaHHsA, a TaKKE
pacliupsaATbL 3HaHHUA 3a M[OpeaAciiaMu

OCHOBHOM 00J1aCTH UCCIIEIOBAHHS;

S) neMOHCTpPUPOBATH CIIOCOOHOCTD

MIPOBOJIUTh HCCIJIEJOBAHUE C YIOPOM

Ha IMPaKTH4YCCKOC IMPUMCHCHHC,

OpUEHTHPYSCh HA TOUCK W/WIU

CO3JaHUC MOTCHIHUAJIBHBIX PBIHKOB;

6) aHAJIUTUYCCKU MBICIUTH W  OBIThH
CHOCOOHBIM ~ JIOHOCHUTH  PE3yJbTaThl
CBOMX  HCCJEIOBaHMA  KaKk [0
CIELHAJIMCTOB, TaK u hi (o)
HECMEINaINCTOB;

7) NEeMOHCTpUPOBaTH U  NPUMEHSITH

neaarorut4€CKueC HaBbIKH,

8) pabotarb Kak B KOMaHIE, TaK W

CaMOCTOSTEIILHO;

9) TPOSIBIATH TUACPCKHUE CTIOCOOHOCTH B

obnacTu pa3pabOTKU W BHEAPEHUS

MHHOBAIIMOHHBIX TEXHUUYECKHUX
peuieHui.

3.1. IHomumo BbILIENEPEeYHCICHHbIX

KOMIIeTeHIN i, y BBIIIYCKHUKOB

aCIUPAHTYPbI JAOJIZKHBI ObITH

copmMupoBanbl cJeayrouue

KOMIIeTeH LI

[IK-1: mpoaeMOHCTpUpOBaTh AKCHEPTU3Y B

obnactu (u3uKH, BKIIOYass 3HAHUE TEOPHUH,

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  BBICOKHHA  ypOBEHb
MOHUMaHMU KOHKPETHOW oOnactu (U3UKU U
BBICTYIIaTh B KauecTBE OJKCIEpTa B 3TOU
0071aCTH TIOCPEICTBOM ITyOJUKAIMK HAyIHBIX
paboT B pELEH3UpPYEeMbIX JKypHajaX U B
paMKax BBICTYIUICHUH Ha POCCUUCKHX U

MEXTyHApOIHBIX KOH(PEPEHIIUSAX.

Marpuna KOMIIETEHLIIMM IIPEJICTaBlICHA B

[Ipunoxenun 1.



4. Program Structure

The development of the program is carried

out in accordance with federal state
requirements and Skoltech local policies and
regulations. The structure of the program
includes three components: a scientific
component, an educational component and a
final assessment. Mastering the postgraduate
program is carried out by postgraduate
students according to an individual study

plan.

4. CTpyKTypa NporpaMmmsl

Pa3paboTka mporpaMMbl OCYIIECTBISIETCS B

COOTBETCTBUH c (benepaibHBIMU
roCy/1lapCTBEHHBIMU TpeOOBaHUAMU u
JOKAJIBHBIMM  TIPaBOBBIMH  aKTaMHU U
npaBwiamMu  Ckonrtexa. B crpykrypy
MpPOrpaMMbl  BXOOAT TPU  KOMIIOHEHTA:
Hay4YHBIM, OOpa30oBaTeNbHBIA W HMTOTOBas
arTecTanysl. OcBocHue IIPOrpaMMBbI

ACHIHUPAHTYPBbI OCYIICCTBIIACTCA aClIMPAaHTAMU

110 MHAWBUAYAJIbHOMY ILJIaHY.

Crpykrypa Odpa3oBaresbHoii nporpammbl PhD / Doctoral program Structure

JuiemeHT O0OpaszoBarenbHoi nporpammbl PhD /

Doctoral program Element

Oos3areannsblii / Compulsory

Hay4nbiii komnonent / PhD Thesis Research

Hccaenoanus nmo teme Auccepramum / PhD thesis +

Research

Oo6pa3oBareabHblii kKoMnoHeHT / Coursework

Metonoaorus nayunoro ucciaenosanusi / Research +

Methodology

Kypcsbl no ocHoBHO¥ npeaMeTHOM 001acTH /

Advanced Major-Field courses

Oo0mme kypceol / General doctoral courses

Hcropus u puaocodpus nayku. Kanauaarckuit +

sx3ameH / History and Philosophy of Science.

Candidate Exam

AHrmiicknii a3pIKk. Kanauaarckuii 3xk3amen / +




English. Candidate Exam
®akyasTaTuBbl / Optional courses -
Kypcel 10 nHHOBAaIMAM U NPEANPHHAMATEIbCTBY / -
Entrepreneurship and Innovation courses
Ilenarornyeckas npaxkruka / Pedagogical +
Experience
YrBepxkaenue miuana qucceprauuu / Thesis +
Proposal Defense
KBanupuxkaunonnsiii 3xk3amen / Qualifying Exam +
E:xeronnas arrecrauus / Annual Progress Review +
JonosnurtenbHas arrecranus / Additional +
Progress Review

Hrorosas arrecraums / Thesis Final Review
HroroBas 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.

HavyHbIii KOMIOHEHT:

HccnenoBanne mo TeMe AUCcEpTaAllIm,

KOTOpO€ TOTOBUT acrupaHTa K
CaMOCTOSITEJIbHOW Hay4YHOW AESTENbHOCTH U
COCTAaBIIAIOLIEH

SIBIIIETCS OCHOBHOM

oOpa3oBarenbHOi nporpammsl PhD

OoOpa3oBarTebHbIil KOMIIOHEHT:

MeTogo10rusi  HAYYHOI0 HCCJIEJOBAHUSA
paccMaTpuBaeT  OCHOBHBIE  METOIBI U
MPaKTUKH  HAYYHOTO  HCCIEAOBaHHUS B

MpeAMETHOM o0lacTh, a TaKke oO0Ime

BOIIPOCBHl HAYyYHOH JEATEIBHOCTH, BKIIIOYAs
CTaHJapThl

YCCTHOCTH n OTHUKHU,

MPAKTUYCCKHUEC HABBIKW HAIIMCAHUSA craredl u




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
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

3as4BOK HA I'PAHTHI U T.A.

Kypcol no ocHoBHOII npeaMeTHOMH 00/1acTH
Jal0T BO3MOXKHOCTh YIITyOJIEHHOTO HM3Y4YEHHS
KOHKPETHOW HaydyHOU 00JIaCTH M HAINPaBJICHBI
Ha TIOATOTOBKY K

clade  KaHIUOATCKAX

9K3aMCHOB IO HAYYHBIM CIICHUAJIBHOCTAM.

OO0mue Kypchl 3aTparuBalOT BOIPOCHI IO
o0muM mpobieMaMm (GUIOCOPUU U UCTOPHH
HayKd, a

TaKXC IoAroTaBJIMBAIOT K

MPAKTUYECKOMY  BJIAJCHHIO  AHIIUHCKUM
SI3BIKOM JUISL y4acThsl B Pa3IMYHBIX (PopMax
MEXKIyHApOJIHOTO HaydyHOTO oOMeHa. OO0riue
Kypchl  BKJIOYAKOT Kypchl «Mcropuss u
¢mnocodus Hayku» U «AHIIUNACKUHN SI3BIKY,
MIPOMEKYTOYHAS arTecTanus KOTOPBIX
MIPUPABHHUBACTCS K C/1ad€ COOTBETCTBYIOIIETO

KaHIUAaTCKOI'o 3K3aMCHaA.

Kypcsi no UHHOBALMSAM U

NpeANPUHUMATEILCTBY CHOCOOCTBYIOT
(hopMHUpPOBaHHUIO MPEATPUHUMATEIBCKOTO
MBIIUIEHUSI W pealu3aliyd CTPaTerui Mo
KOMMeEpLUHAIU3aLNT HCCIIEIOBaHUI u

cTaprar- MpoeKTOB aCITUPAHTOB.

Ileparormueckas NMPaKTHKA
MOJITOTaBINBACT BBIITYCKHHUKA K
MPAKTUYECKOU MeJaroruuecKom
JIeATEIILHOCTH M BKIIOYaET  KPaTKylo

TEOPETUYECKYIO MOATOTOBKY M IMPAKTHUYECKUN

OIIBIT B Ka4CCTBC ACCHUCTCHTA IIPCIIOAaBaTCIIA

Kypca.
Yr1BepxkaeHue JI1aHa duccepranumn
SIBJISIETCS 00s13aTeTbHBIM 3JIEMEHTOM



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
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.

ObpaszoBatensHolt  mporpammsl ~ PhD, B
pamMKax  KOTOpOro  ACHHpaHT  JIOJIKCH
3amuTUTh  TaH  Jucceprauum  mepen
NuauBuyanbHBIM ~ KOMUTETOM. ACHHUpPAHT

o0s13aH  3amMTUTh IUlaH Jluccepramuu B
TedyeHue 2 (ByX) JIET C JaThl 3aUMCIICHUS Ha

ObpazoBarenpHyto nporpammy PhD.

KBanupukaumoHHbIid IK3aMeH OIICHUBAET
3HaHUS W HABBIKM aclHUpaHTa B 00JacCTH €ro
Hay‘-IHO-I/ICCHeIIOBaTeJIbCKOI\/JI JCATCIIBHOCTHU U
HpI/IpaBHI/IBaeTCFI K KaHILI/II[aTCKOMy 3K3aMeHy

10 CIICIIHAJIBHOCTH.

Bo Bpems exerogHoii arrectauMu U
JAOMOJHUTEIBHON aTTeCTAMU OLICHUBAIOTCS
pe3yapTaTthl pabOThI acmHUpaHTa 3a TON U
JAlOTCS  PEKOMEHJAlMU [0  pealu3aluu
WHANBUAyaNbHOro TuiaHa. OllieHKa KayecTBa
MIPOBEICHHOIO MCCJIEIOBAHUS U JIOCTUTHYTHIX
acrpaHTOM pe3yJIbTaToB SIBJISICTCS
OCHOBaHHEM [UJIl TPUHATHUS PEHICHUS O
MPOAODKEHUH OOy4YeHUs B acCHHUpPaHType IO

oOpazoBarenbHOi mporpamme PhD.

dakyabraTruBbl (JJomosHuTe/bHBIE KYPCHI

1o Bb100py acnupanTa) — ot 0 10 60 3.e.

HUTorosas arrecranus:

HroroBast arrecrammsi - 5TO NpOLEYypa,

YAOCTOBEpSIIOIIAs ~ YCICIIHOE  OCBOCHHE

AcrmiupanTom OOpa3zoBaTebHOM MPOTPAMMBI

PhD u OILICHUBAIOIIAs BO3MOXXHOCTbB

pexkoMeHgauuu ero Juccepranyuu K 3aiure.
dopma

3alllUThI OpraHru30BaHa B



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
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

COOTBCTCTBUHU C PCTIIAMCHTOM Ckonrexa.

Ckonrex MIPEIOCTaBIISIET CTYJIEHTY
BO3MOXKHOCTh paOOTBl HaJ COBMECTHBIM
Hay4HO-UCCIIEI0BaTeIbCKUM MIPOEKTOM

MCXKAY CKoJITEXOM U HHAYCTpHUAJIbHBIM

mapTHepoM BO  Bpems  oOyyeHHs IO
WHIyCTpHaIbHOU TpaekTtopuu PhD.
B JAHHOM ciydae CTPYKTypa

UHAyCTpUabHOW TpaekTopun PhD B nemnom
COOTBETCTBYET CTPYKType

Ckorexa.

nporpamm
ACIHUPAHTYPBI CyuiecTBeHHOE
OTIIMYUE WHAYCTpHAIbHON Tpaekropuu PhD
3aKJIHOYAETCS B 0COOEHHOCTSX

00pa30BaTeIbHOrO KOMIIOHEHTA.

5. YcioBust peasim3auuu nNporpamMmmabl

Cxonrex BBIIIOJIHSAET TpeGoBaHus,
YCTAHOBJICHHBIC OI'T K YCIIOBUSM
peanusanuu IpOrpaMm aCIIMPAaHTYPBHI,

KOTOpBIC BKJIIOYAIOT B ce0s 1) TpeOGoBaHMs K
MaTepuaTbHO-TEXHUIECKOMY u
y4eOHO-METOIMYECKOMY OOecCIeUueHuto, 2) K
KaJpOBBIM YCIIOBHSIM peali3alliil MPOrpaMm

ACIHUPAHTYPHI.

5.1. MarepualibHO-TEXHUYECKOE u

y4e0HO-MEeTOANYeCcKoe 00ecrieueHue

5.1.1. Ckontex o0ecnieuuBaeT acHUpPAHTY



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.

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.

AOCTYII K HaquO—HCCHeHOBaTeHLCKOﬁ

UHPPACTPYKType B COOTBETCTBHH  C
IpOrpaMMon aCIUPAHTYPBI U

WHIWBHIyaIbHBIM IITAHOM pa0OTHI CTY/ACHTA.

5.1.2. Cxonrtex oOecreynBaeT acrupaHTy B

TCUCHUC BCCTO rnepuoaa OCBOCHUA

IIPOrpaMMBbl ACIIMPAHTYPbl MHAUBUILYAJIbHBIN

JNOCTYI K AIEKTPOHHOU
nH(pOpMaIIMOHHO-00pa30BaTEILHOMN cpene
OpraHHu3aIiu MOCPEACTBOM

MH(POPMALMOHHO-TEIIEKOMMYHHUKAITHOHHON

cet "UuTepuer".

5.1.3. Ckonrex o0OecneunBaeT aclUpPaHTy
JOCTYTI K y4eOHO-METOAMYECKIM
MarepuaigaM, OuOIMOTeYHBIM (OHIAM U

OMOMMOTEYHO-CIIPAaBOYHBIM ~ CHCTEMaM,  a

TaKKe UH(GOPMAIIMOHHBIM,
MH(POPMALMOHHO-CIIPABOYHBIM cucTemam,
npodeccHOHaIbHBIM 0a3aM JaHHBIX, COCTaB
KOTOPBIX OINpEIENIeH AaHHOW IIPOrpaMMou
aCIIMpaHTYpbl W WHIAUBHIYAIBHBIM IIJIAHOM

paboTHI.

5.14. OneKTpoHHAas

nH(POPMaLIMOHHO-00pa30BaTeIbHAS cpena

OpraHu3alNH o0ecredrBaer TOCTYTI
acIMpaHTy KO BCEM 3JIEKTPOHHBIM pecypcawm,
KOTOpBIE CONIPOBOXKIAIOT
HAy4HO-HUCCIIEI0BATEIbCKUI U
o0pa3oBaTebHBIA MPOIECCH], B TOM YHUCIE K
uHpopManuu 00 HTOrax MPOMENKYTOUHBIX
arTecTaluMi ¢ pe3yabraraMyd  BBIIOJHEHUS
Ij1aHa

HUHAUBUYaJIbHOI'O HaquOfI



5.1.5. The standard for providing educational
activities with educational publications 1is
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

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 1is adapted for
teaching the disabled and people with

disabilities.

ACATCIIBHOCT W OLCHKAaMHM  BbIIIOJIHCHUA

HUHAUWBUIYAJIBbHOIO IJIaHa pa6 OTHI.

5.1.5. Hopma 00ecreueHHOCTH
o0pasoBaTebHON JEATETPHOCTH YUCOHBIMU
W3IAHUSMU OTIPEETSeTCS UCXOIs U3 pacyeTa
HE MEHee OJHOrO Y4eOHOro W3JaHus B
hopwme,

AOCTAaTOYHOI'O JIsI OCBOCHUA IIPpOTrpaMMbl

neyaTHo M (WIKM) BIEKTPOHHOU
aclMpaHTyphl, Ha KaXJIOro aclmupaHTa IO

KaXX 10U JUCLUIJINHE, BXOJSIIEH B

WHIWBUIyaTbHBIN MJIaH PAaOOTHI.

5.2. TpeboBaHus K KaJpOBbIM YCJIOBUSM

peanuszaiuy NporpaMm aclupaHTypbl

5.2.1. He menee 60 mpoIiieHTOB YHMCIEHHOCTH

LITATHBIX HAay4HbIX u (nn)

Hay4YHO-TIeIarOTHYECKUX pabOTHHKOB,
YYaCTBYIOIIMX B peaju3alidl MpPOrpaMMbl
aCIHUPaHTYPbl, UMEIOT YYEHYIO CTEIEHb (B TOM
YUCJI€ YYEHYIO CTENEHb, IMOJIYYEHHYIO0 B
WHOCTPAHHOM TOCYAAapCTBE U MPU3HABAEMYIO
B Poccuiickoit denepanun) u (Mam) ydeHoe
3BaHME€ (B TOM 4YHCJIE YYEHOe 3BaHHe,
MOJIy4EHHOE B MHOCTPAHHOM TOCYIAapCTBE U

npusHaBaemoe B Poccuiickoit denepariim).

5.3. Apanraius mporpaMMbl 00ydeHUs JTFOIEH

C OrpaHMYCHHBIMH BO3MOKXHOCTAMU

OO6pa3zoBarenbHasi mporpaMma aaanTUupoBaHa
s OOydeHWs WHBAJWIOB H JIIOOCH ¢

OrpaHU4YCHHBIMH BO3MOKHOCTAMMU.



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
resources in forms adapted to their health

limitations.

CTyI[eHTaM U3 4ucCjla MHBAJIWJOB MU JIMIaM C

OrpaHU4YCHHBIMHA BO3MOXHOCTAMU

o0ecredynBaeTcs JOCTYI KO BCEM 3JaHUSIM U

MMOMEIICHUSIM ~ MHCTUTYTa, TAE€  CO3/1aHa

6e30apbepHas cpexa. B oOpazoBarenbHOM

mnmponecce HCIIOJIB3YHOTCA ClicouaJIbHBIC
TEXHUYCCKHUEC CpeacTBa O6y‘~I€HI/I$I
KOJIJTICKTUBHOI'O u HHIAUBHUIYAJIbHOI'O

IIO0JIB30BaHUA 1JIs1 HMHBAJIMAOB MW JIMIO C

OrpaHUYCHHBIMH BO3MOXHOCTAMU 3IO0POBbA,

BCEM  OOy4aromuMCsi  TIPEIOCTABISIOTCS
TeYaTHbIC u (vm) AJIEKTPOHHBIE
oOpa3oBareibHbIE  pecypchl B  (opmax,

AIalITUPOBAHHBIX K OIrPAHUYCHUAM 310POBbBA.



O6pasosaresibHas nporpamma PhD / PhD Program: "®u3uka" / ""Physics"

Hay4YHas cnenuaabHocTh: "'1.3.3 Teopernueckas ¢usuka', "1.3.6 OnTuka'", '"1.3.8 ®u3nka KOHAEHCHPOBAHHOIO

PesyuabTarhl 00yuenusi (komnerennun) / Learning Outcomes

MpunoxeHue 1 - MaTpuua KOMNeTeHUUN

competences | Appendix 1 - Matrix of Competences
cocrosinusi" / research area: ''1.3.3 Theoretical Physics", ""1.3.6 Optics", '"1.3.8 Cond d Matter Physics" (comp ) PP P
) Bauéribre K1/ |K2/ [K3/ |Ka/ |K5/ |K6/ |K7/ | K8/ | K9/ |K10/ |)e11 / |KOMMeTenmmn / Competences
HaunmeHnoBanue s1eMeHTa o0pasoBareibHoi nporpammbl / Doctoral Program | Koz kypca / equunubl/ | Kareropus snemenra /
. Cl |[C2|C3|C4|[C5|C6|CT|C8|CY |Cl0|Cll
Element Course code | ECTS credits Element status K1 - popmynupoBath TeMy YHHUKAJIBHOTO Hay4HOTO HCCIIEI0BAHUS,
1. Hayunsrii r / PhD Thesis Research OTBEYAIOIIET0 3aMpocaM 06IIecTBa, INTAHUPOBAT U BBIIONHATH HAYYHO-
HCCIIeNI0BATENBCKYIO PabOTY, IPHAEPKUBASCH BRICOKMX CTAHIApTOB U
. ATHYCCKHUX l'lpl/IHLll/ll'IOB, ﬂeMOHCTlepOBa’Tb ﬂV[}lepCKVle Ka4yeCTBa, OLICHUBATH
Oos3arebHbIii / S % % % % % X % % NPUMEHUMOCTB PE3YNIBTATOB UCCIIENOBAHUI B KPATKOCPOYHOH 1
Mccaenosanns no Teme aucceprauun / Thesis Research - Compulsory cpennecpouHoii mepernekruBax / C1 - conceive, plan and conduct original
2. OdpasoBareibHblii KoMnoHent / Coursework research work relevant to society, with integrity and at a high standard, and
O0s13aTe/IbHbII / demonstrate leadership skills and foresight for the near-term or medium-term
MeT010/10rHsi HAYYHOTO HCC. usi / Research Methodology 3 Compulsory practical impact of his or her research;
Cepus cemunapos 110 oronuke / Photonics Research Seminar
1 Series MA030553 3 X X K2 - BHOCHTB BKJIaJl B HAy4YHbIC 3HAHUS ITyTEM IIPHMEHEHHs Hay4YHBIX METOIOB
WurerpanbHas kpemuuesas poronuka / Integrated Silicon MA060581 6 X X HICCIEIOBAHHS U BBICTPAMBAHNS CTPYKTYPHPOBaHHOM aprymentanun / C2 -
2 Photonics make an original contribution to knowledge through structured reasoning and
Kypcbl 110 0CHOBHO# npeaMeTHoii ob1acTu u3 cnimcka/ Advanced Major Heoo0si3aTenbHblii / the application of the scientific method;
Field Courses from the list: - Optional
3 Ocrosst hororuxn UFundamentals of Photorics [ MA030777 3 X K3 - npogemoncTpupoBars MAcTepeTBo B obnactu ucc?cc;l;ma;m, BK:'IKJt‘laﬂ
- 3HaHHE TEOPUH, METOJOJIOTHU H HAYYHOMH JTHTEPaTyphl - demonstrate
4 Ociobt dorornku II/Fundamentals of Photqnlcs I - MA030778 3 X mastery of the academic domain of his or her research, including pertinent
S ll?}x:eagﬂne B (usuky TBepioro tena/Introduction to Solid State MA060027 6 X theory, methodology, and scholarly literature;
ysics
Benenue B onriueckue Guocencopsi/Introduction to Optical MA030640 3 X K4 - yuuThIBaTh COLMANBHBIN, YKOIOTUYECKUH, AETOBOH 1 ITHYECKHi
6 Biosensors , KOHTEKCT NP TIPOBEACHUH HAayYHOTO UCCIIEOBAHMSI, @ TAKXKE PACIIUPSTH
ATOMHBIE IIPOLIECCHI HA KPHCTALTHYECKAX OBEPXHOCTAX/Atomic MA030684 3 X 3HAHMA 3a TIpeJielaMi OCHOBHO# obnactu uccnenosanus / C4 - appreciate the
7 Processes at Crystal Surfaces : : social, environmental, business, and ethical context of his or her research, as
@oronuka: ycrpoiicTsa u npumenenus/Photonics Devices and MA030582 3 X well as gain contextual knowledge outside his or her primary field of learning;
8 Measurements
Ipuknagnas dusnka asposoneit /Aerosol Science and MA030300 3 X K5 - 1eMoHCTpHpPOBATh CMIOCOOHOCTD MPOBOANTH UCCIIEIOBAHUE C YIOPOM Ha
9 Technology MPAKTHYECKOE NPUMEHEHHE, OPHEHTUPYACH Ha IIOUCK W/MIIH CO3/laHKe
10 Hanoontrka/Nanooptics MAO030153 3 X MOTeHINANbHBIX PeIHKOB / C5 - demonstrate the ability to frame research in the
11 Dusuxa nasepos/Laser Physics MA030143 3 X context of applications and identification or creation of potential markets;
Du3nyecKkre 0CHOBBI ONTHYECKHX KoMMyHHKanuit /Optical
12 Communications. Basics 4 P MA030500 3 X K6 - aHaIMTHYECKH MBICIUTH M OBITh CIOCOOHBIM TOHOCHTH PE3YJIBTAaThl CBOMX
3 Vistepomie nanovarepuansy/Carbon Nanomaterials MAO060044 6 X HCCIIEIOBANHI KaK 710 CTICIHAIUCTOB, TaK 1 JIO HECTICIHATHCTOR / C6 - think
@ +/Physics of Colloid analytically and communicate the results of his or her research to both expert
M3HKA KOTLTON 0B i rpanmit pasiena as/Physics of Colloids MA060524 6 X X X X X X and non-expert audiences;
14 and Interfaces
JuzaifH XUMIHECKUX CEHCEPOB: OT d?yHHaMeHTaJ?"H}’IX OCHOB K7 - neMoHCTpHpOBaTh M IPUMEHATH Nelarornueckue Hasbiku / C7 -
K TIPaKTHYECKUM npnMeHeH_Hmvf/Demgn of Chemical Sensors: MAO030446 3 X demonstrate and apply pedagogical proficiency;
15 from Fundamentals to Applications
0630p MaTepHaloB 1 yCTPOHCTB HaHO- U . K8 - paGorarh Kak B KOMaHJe, Tak U camoctostelbHo / C8 - work together
orn‘osne}crpOHHKIfI/Rewew of Materials and Devices for Nano- MAO030206 3 X with other people and work independently;
16 and Optoelectronics
O”T”%C'f"e KOMMYHHKAIHH. Tpunoxenns/Optical MA030503 3 X K09 - nposiBIsTh JTHAEPCKUE CIIOCOOHOCTH B 0611aCTH pa3pabOTKH M BHEAPCHHS
17 Communications. Applications HMHHOBALIMOHHBIX TeXHHYecKuX pemenuii / C9 - demonstrate leadership
06309 MaTEpHaIIOB U YCTPOHCTB HAHO- H ONITOINCKTPOHHKH capacity for technological innovation
2/Review of Materials and Devices for Nano-and Optoelectronics | MA030334 3 X
18 2 K10 - nponeMoHCTpHUPOBATH YKCIEPTH3Y B 001aCTH (U3NKH, BKIIOYAs 3HAHHE
TexHoMOrHs M3roToBIICHNs HaHOCTPYKTyp/Fabrication MAO060311 6 X X X X X X TEOPHH, METONOIOTUM U HayuHoit suteparypbl / C10 - demonstrate expertise of
19 Technology of Nanodevices Physics academic domain of his or her research, including pertinent theory,
BHOMengHHCKHe TIPHIIOKEHNSA ¢dotonnkn/Biomedical MA060158 6 X methodology, and scholarly literature
20 Application of Photonics
21 DkcnepumenTasbHas ontuka I/Experimental Optics 1 MA030521 3 X K11 - nposBuiaTe BEICOKHIi ypoBEeHb TIOHHMAHHA KOHKPETHOI1 061acTi
2 DkeiiepumenTatbuas ontka I/Experimental Optics IT MA030336 3 X busukn n BBICTYIIATh B KATECTBE KCTIEPTA B ITOH 0011aCTH OCPENCTBOM
23 K a/Q ¢ O t MA030161 3 X ﬂyGJ'IVIKaLlPlV[ Hay4HBIX paG()T B PCLEH3MPYEMBIX )KYpHaJlaX U B paMKax
BaHTOBA ONTHka/IJuantum LJp ICSV BBICTYIUICHUI Ha POCCHIICKUX M MEXIyHapoaHbIX KoH(epenuusx / C11 -
MpaxTrkym no SxcnepnvenTanbrol pusnxe/Methods of MAO060585 6 X exercise a high level of understanding of the specific area of physics and
24 Experimental Physics (Practical Course) devellon as an exnert in the field. as demonstrated bv nublications in neer-




CBepXIIpoBOAIIME KBAaHTOBBIE TeXHONMOTHK/Superconducting

MAO060340

UL VULIUD G5 it VAPUIL I ULV 1IVIU, G0 ULIHNULISU GG UY PUULIVGUULD 111 put™

reviewed journals and presentations at Russian and international conferences

25 Quantum Technologies
DOpMHUPOBAHHE H YIIPABICHUE B3ANMO/ICHCTBHEM CBETA C
Marepueii Ha Maciurabe HaHoMmerpos/Engineering the Interaction | MA030685 3 X
26 of Light with Matter at the Nanoscale
OnNTO3EKTPOHHBIC YCTPOKCTa HA OCHOBE HOBBIX
(dyHKIMOHANBHBIX MaTepuaiLioB /Optoelectronic Devices with MA030783 3 X
27 Novel Functional Materials
28 JIBymepHble Marepuaibl/ Two-Dimensional Materials MAO030782 3 X
an/I'KJ'Ia,F[Haﬂ' ¢usnka Gnomumuaeckux crpykryp/Applied Physics MA030781 3 X
29 in Biomimetic Structures
30 OcuoBsl HanoTexHonoruu/Introduction to Nanoscience MA030780 3 X
OCHOB]:‘.I yncieHHoro aHanusa/Basics of Applied Numerical MA030779 3 X
31 Analysis
32 KBanToBasi Mexannka/Quantum Mechanics MA030177 3 X
O6si3aTe/IbHBII /
Oo6ume kypeot / General courses 9 Compulsory
Hcropust u punocodus Hayku. Kauannarckuit sx3amen / History
33 and Philosophy of Science. Candidate Exam DG060026 6
Aurnmuitckuit s3pik. Kanguaarckuii sx3amen / English. Candidate DG030003 3
34 Exam
Heobsi3aTebHbIi /
PakyabraTubl / Optional Courses Optional
AHITHHCKHIN A3BIK UTS ACIIMPAHTOB: TIOATOTOBKA K
KaHuaaTckoMy sk3ameny / Academic Communication: DF030029 3
35 Preparatory English for PhD Exam
Kypchl [10 HHHOBALISIM | IPSANPHHAMATEIBCTBY U3 KaTanora
kypcos /Entrepreneurship and Innovation Courses from Course
36 Catalog
O6si3aTeIbHBII /
Ilenarornyeckas npakruka / Pedagogical Experience DG030005 3 Compulsory
Obs13aTe/IbHbII /
YrBepxkaeHnune miana guccepranun / Thesis Proposal Defense DD060021 6 Compulsory
Obs13aTe/IbHbII / X
KBanndunkannonnsiii 9k3amen / Qualifying Exam DD030020p 3 Compulsory
OGsi3aTe/IbHBII / X
E:keronnas arrecrauusi / Annual Progress Review - Compulsory
Obs13aTesIbHbII / X
onoJaHHuTeIbHAs aTTecTanus / Additional Progress Review - Compulso

Hrorosas arrecrauusi / Thesis Final Review

Obs13aTeIbHBbII /

Compulsory
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