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1. PhD Program Overview

The purpose of the educational program

(hereinafter - EP)  "Engineering
Systems" of the Skolkovo Institute of
Science and Technology (Skoltech) is to
prepare highly qualified specialists in
demand in the Russian and international
labor markets in either: 1) the
development and optimization of digital
engineering methodologies and
software for Industry 4.0 and energy
artificial

systems, decision making,

intelligence, presentation and
processing of information in computer
systems; or 2) experimental activities
enabling the production and
management of innovative products and
their life cycle, which necessitate
interdisciplinary knowledge, including

the physical and material sciences.

Chairman of the program committee —
Associate Professor Ouerdane Henni,
PhD in Physics.

Training is carried out face-to-face.

Educational program is implemented

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

1. Onucanue NporpamMmbl

aCIMPAHTYPbI

Henr obpaszoBarenbHOl mporpammel (nanee — OIT)
«Mnxenepuble cucteMbl» CKOJIKOBCKOTO HHCTUTYTA
Hayklu u TexHonoruit (CkonaTex) — NOATOTOBKA
BBICOKOKBATH(PHUIIMPOBAHHBIX, BOCTPEOOBAHHBIX Ha
pPOCCHIICKOM U MEXIyHapOAHOM pBIHKE Tpyna,

cnenuanucTtoB nuoo 1) B obmactu pazpaboTku U

ONTUMHU3ALNU U (pPOBBIX MH)KEHEPHBIX
METOAOJIOTMM W  INPOrpaMMHBIX CPEICTB  JIA
Wupnyctpun 4.0 M JHEPreTMYECKUX  CHUCTEM,

NPUHATHS PEIICHHUH, UCKYCCTBEHHOTO MHTEJUIEKTA,
IOpeICTaBIeHUs U 00paboTku HHPOpMALUU B
KOMITBIOTEPHBIX CHCTeMax; Jubo 2) B oOmactu
9KCIIEPUMEHTAIBHOMN EATENIbHOCTH, MO3BOJISIONIEH
NPOM3BOANTG  WHHOBAIIMOHHBIE  TNPOAYKTH U
YIPaBIATh MX JKU3HEHHBIM LUKJIIOM, TpeOyromei
MEXIUCHUTUTMHAPHBIE

3HaHMH, BKJIrO4Yada

(1)I/ISI/I“ICCKI/I6 HAYKHU U MaTCpUaJIOBCACHUC.

[Ipencenarens  mporpaMMHOrO  KOMHTETa  —

K.(p.-M.H., 1o1IeHT Y3pnaH XeHHH.

OO0yueHue ocyliecTBIsEeTCS B 04HOU hopMme.

HporpaMMa peam3yeTca B  COOTBCTCTBHU C

TpeOoBanussiMH K  IporpaMmaM  HOATOTOBKH

HAayYHBIX W HAYYHO IMEAArorn4e€CKux KaJpoOB B

acIupaHType ABTOHOMHOW  HEKOMMEpYECKOH

06p a30BaTeIbLHOMN OpraHu3annunu BBICHICTO



Institute of Science and Technology".

The nominal period of study is 4 years.

Based on the Skoltech Charter and the
“On of
education at the Skolkovo Institute of

regulations the language
Science and Technology”, approved by
Order No. 169 of
04.03.2024, training is conducted in

English.

President’s

Persons  with  higher education:
specialist or master's qualifications in
the field of engineering and technical
systems are allowed to study the
postgraduate program. Applicants who
have not received instruction in English
at the previous level of education must
demonstrate a high level of English
proficiency the

language during

selection process.

In case of completion of the PhD

program under Federal State
Requirements (hereinafter — FSR) the
PhD student who successfully passed
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
1996 No. 127-FZ "On

and State

August 23,

Science Scientific and

Technical Policy" (hereinafter — Federal

oOpazoBanusi «CKOJKOBCKMM WHCTHTYT HayKH U
TEXHOJIOTHUI.

HopwmatuBHblii cpok 00yuenus — 4 roza.

Ha ocnoBanumn YcraBa Ckonrtexa v nonoxkeHus «O
si3pIke  00pa3oBaHuss B (CKOJKOBCKOM HMHCTUTYTE
HayKu H T€XHOJ'IOFHI7D), YTBCPKACHHOI'O IPHUKA30M
Pextopa Nel69 or 04.03.2024 roma, oOyueHue

IMPOBOAUTCA HA AHTJIMHACKOM SI3BIKE.

K OCBOEHHUIO MIPOrpaMMbI aCIHUPaHTYPhI

JIOIYCKaroTCs aMna, UMEIOIIHe BBICIIICE
oOpa3oBaHue: KBAIM(UKAIMIO CHCHUATNCTA WM
MarucTpa B 00JacTH WH)KEHEPHBIX U TEXHHUYECKUX
cucreM. Kannmaarel, HEe HpoOXoAMBIIME OOYYECHUS
Ha AHIIMHCKOM SI3BIKE HA MPEIbIAYIIEM YpPOBHE
o0Opa3oBaHMs, JOJDKHBI HOATBEPIUTH B Ipolecce

0oTOOpa BBICOKMU YPOBEHBb BIIAJICHUS AHTJIUHCKUM

S3BIKOM.

ITo pe3yabraraMm OCBOCHHUS MpOrpaMMBbI
aCIHUPaHTYPBI COIJIaCHO denepalibHbIM
rocyIapCTBEHHBIM TpeboBaHUAM aCIHpPaHTY,

yCICIHO MpomeaneMy HUTOTOBYHO aTTCCTALUIO,

BbIJACTCsA CBHACTCIBCTBO 00 OKOHYaHHH
ACMIPAHTYpPbl MW 3aKIOYCHUEC O COOTBCTCTBHUU
JUuccepragnn KpUTCpUAIM, YCTaHOBJICHHBIM B

COOTBE€TCTBHU C CDC,Z[CpaHLHBIM 3aKOHOM OT 23

aBrycra 1996 roma Ne 127-®3 "O Hayke u

rOCyAapCTBEHHOW HAy4YHO-TEXHUYECKOM MOJIUTHKE"

(mamee - @epepanbHbii  3akoH No  127-D3).

ACHI/Ip aHTY, HC npomeanemMy HUTOI'OBYIO



Law No. 127-FZ). The PhD student
who failed 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 a wide range of organizations:
innovation centers, engineering
companies, innovative IT companies,
consulting companies, resident
companies of the Skolkovo Foundation,
research organizations, etc. Employers
OJSC Russian
Company, ABBYY

Headquarters / ABBYY Russia, Fund

for graduates are:

Venture

for Assistance to the Development of

Small Enterprises in the Scientific and

Technical Sphere, Association of
Software Product Developers
"Domestic Soft", EMC, IBS Group of
Companies, 0JSC Rostelecom,
Microsoft Rus LLC, 1C LLC,

Technoserv Group of Companies, IDC
Russia / CIS, Sozvezdie Concern OJSC

and other organizations.

arTecTalulo, BBIJAETCS CIpaBka OO0 OCBOCHUU
nporpaMmMbl W TOATOTaBIMBACTCS 3aKJIIOUYEHHUE,
cojeprkamiee HMH(MOPMALMI0O O HECOOTBETCTBUU
JccepTaluu KpUTEPHUSIM, YCTaHOBJICHHBIM

®enepanbHbIM 3aKOHOM Ne 127-D3.

BbInmyckHUKH TpOrpaMMbl BOCTPEOOBaHBI B CaMOM
LIMPOKOM CIIEKTPE OpraHHU3alUii: MHHOBAaLlUOHHBIE
LIEHTPHI,

WHKUHUPHUHIOBBIC KOMITaHUH,

HMHHOBAallMOHHBIC I/IT-KOMHaHI/II/I, KOHCAJITHHI'OBBIC

KOMITaHUH, KOMITAaHUHU-PE3HUICHTBI doHnpa
CkoikoBo, Hay4YHO-HMCCJIE0BATEIbCKHE
oprauMsanuu ¥ T.JA. Paboromaremsimu IS
BBITYCKHUKOB sBisitoTcst - OAO  «Poccuiickas
BeHUypHass  kommaHusi», ABBYY  maBHoe

ynpaenenne / ABBYY Poccus, ®onp coneiicTBust

pa3BUTHIO  MaiblX  (GopM  TpEANnpHSATHH B
Hay4YHO-TEXHUYECKON cdepe, Accouuanus
pa3paboTYNKOB MPOTrPaMMHBIX HPOIYKTOB

«OreuectBennbiii Codpr», EMC, I'pynna komnanuii
IBS, OAO «Pocrenexom», OOO «MaiikpocodT
Pyc», OO0 «lCp,
«Texnoceps», IDC Poccust / CHI, OAO «Konuepx

I'pynma  xommanwmii

((C03B63,ZLI/I6>)I/I APYyTrue opraHru3anuu.



2. Description of the Professional
Activity of Graduates

2.1. Areas of professional activity

Professional  activities of postgraduate

graduates of the Engineering Systems

program include: developing new control
methods, processing  information and
searching for new design solutions in creating
control systems for technical objects,
conducting research in the field of control

theory, artificial intelligence methods.

2.2 Objects of professional activity

Control systems for technical objects,

including information-sensory, executive and
control modules; their  mathematical,
algorithmic and software; methods and means
of their design, modeling, experimental
research and design; carrying out theoretical
and experimental studies of control systems

for technical objects for various purposes.

2.3 Types of professional activities

As part of mastering the postgraduate

2. XapakrTepucTuka
npodeccuoHaIbLHOM

ACATCJIbHOCTH BLINYCKHHUKOB

2.1. ObsnacTu npodeccnoHaIbHOM

AeATeTbHOCTH

[Tpodeccronanphas NEeATEIbHOCTD
BBIITYCKHUKOB  IIPOTPaMMBbl  aCIUPAHTYPBI
«HxenepHbIe CHCTEMBI» BKJIIOYAET:

pa3paboTKy HOBBIX METOIOB YIIPABICHUSA,
00paboTky wuH(}OpPMAIMM W TOUCK HOBBIX
KOHCTPYKTHBHBIX

pelIeHHi B CO3JIaHUU

CUCTEM yOpaBIeHUS TEXHUYECKUMHU
0o0bEeKTaMH, TMPOBEJICHUE HCCICNOBAaHUI B
o0yacTd  TEOPUH  YIPABJICHUS, METOJOB
HCKYCCTBEHHOI'O MHTEJUIEKTA.

2.2 O0beKTHI NPOodeccuoHATbHOI
AesITeIbHOCTH

TEXHUYCCKUMU

Cucremsl YIIPaBJICHUS

00BbEeKTaMH, BKJIFOYAFOIIIIE
HH(pOPMAITMOHHO-CEHCOPHBIE,
WCIIOJIHUTEINIbHBIE W YIPABJISAIOLINE MOIYIH;

HX MAaTreMaTH4YC€CKOC, aJITOPUTMHUYCCKOC U

MporpaMMHOE  O00€CTieueHHe; METOABl |
cpencrTsa ux MPOEKTHUPOBAHUS,
MOJICTTHPOBAHUS, AKCIIEPUMEHTAITBLHOTO
HCCIICIOBaHHS " MPOCKTUPOBAHHS,
MIPOBEICHHE TEOPETUICCKUX u

OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,ZLOBaHI/Iﬁ CHUCTEM

yOpaBlIeHUs]  TEXHUYECKUMHU  OOBEKTaMU
Pa3IMYHOIO Ha3HAYECHMS.

2.3 Buabl npogeccuoHanbHOM
AeATeJIbHOCTH

B paMKax OCBOECHUA porpamMMmbl



program, graduates can prepare to solve the acmupaHTypbl BBIITYCKHUKHA MOTYT TOTOBUTBCS

following types of professional problems:

pemieHro  3amad  npodeccruoHaTbHON

research activities in the field of automatic nesTenbHOCTH cleayOUMX BUIOB:

control theory, optimization and development
of new methods for their research and design;
mathematical  modeling  of  physical
phenomena; design and manufacturing of
products with improved physical properties;
teaching activities in the field of engineering

systems.

- Hay4YHO-HCCIIEI0BATEIbCKAs
JesITeAbHOCTh B OOJIACTHM  TEOpUH
aBTOMAaTHYECKOTO yTpaBlIeHUs,
ONTUMH3AIMA W  pa3paboTka HOBBIX
METOJIOB 1754 HCCIIEJOBAaHHS "
POEKTUPOBAHUS;

- MaTeMaTu4eckoe MOJIEeIUPOBaHUE
(bU3NIECKHX SBICHUI,

- NPOCKTUPOBAHUE W HM3TOTOBIICHHE
U3/ICNUN € YAyYLIICHHBIMH (DPU3UYECKUMH
CBOMCTBaMH;

- MPETOIaBaTENIbCKas IEITETLHOCTh

B 00JIacTH HHXXCHCPHBIX CUCTCM.



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/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

3. KomneTeHUH BHIMYCKHUKA

B coorBerctBum ¢ Ilonmokenuem 00
oOpasoBarenbHBIX Tmporpammax Doctor of
Philosophy (PhD), peanusyemsix B Ckonrexe

HaunHas c¢ 2022/2023 yyeOHOro roma, Bce

BBIITYCKHUKHU porpaMm ACTIUPAHTYPBI

JOJKHBI C(HOPMHUPOBATH CIEAYIOMINK HaOop

KOMITIETEHIIUN:

1) dopmynmupoBath TeMy YHHUKAIHHOTO
Hay4YHOTO HCCIIe0BaHMS,

OTBEYAIOIIETO 3ampocaM OOLIeCTBa,

IJTAHUPOBATH U BBITIOTHSTD

HAy4YHO-MCCIIEOBATENbCKYI0  paboTy,

MPUACPKUBASICH BBICOKUX CTAH/IapTOB

" THYECKUX IIPHUHIIATIOB,

J€MOHCTPHUPOBAThH JTUepCKUe

Ka4yecTBa, OIICHUBATh MPUMEHUMOCTD

pe3yJIbTaToB HCCIIEIOBAaHMI B

KpaTKOCPOYHOW M CpPEAHECPOYHOU
MePCIEeKTUBAX;

2) BHOCUTH BKJAJ B Hay4YHbIE 3HAHUS
MyTeM MPUMEHEHHUS HAyYHBIX METOJIOB
WCCTIEOBaHUSI W BBICTPAWBaHUS
CTPYKTYPHUPOBAaHHOW apryMeHTalUH;

3) mpoaeMOHCTPUPOBATH MAacTEPCTBO B
obmactu

HUCCICOOBaHMAA, BKJIO4asd

3HaHHUC  TCOPHU, MCTOOOJIOTHH U

HAay4HOU JINTEPATYPHI;
4) y4uTHIBATH COIMAJIbHbIMH,
SKOJIOTHYECKUH, JICJTOBOM u
ATUYECKUI KOHTEKCT MPU MPOBEICHUH
HAy4YHOTO HCCJEOBaHMs, a TaKxke

paclimpAaATbL 3HaHHUA 3a MpCeAciiaMu



5)

6)

7)

8)

9)

primary field of learning;
demonstrate the ability to frame
research in the context of
applications and identification or
creation of potential markets;

think analytically and
communicate the results of his or
her research to both expert and
non-expert audiences;

demonstrate and

apply
pedagogical proficiency;
work together with other people
and work independently;
demonstrate leadership capacity

for technological innovation.

Appendix 1.

5)

6)

7)

8)

9)

The matrix of competences is presented in Marpuma KOMIIETEHIIUIA

OCHOBHOU 00JIAaCTH UCCIICIOBAHUS;
JI€MOHCTPHUPOBATH CIIOCOOHOCTH
MPOBOJUTH HUCCJICJOBAaHUE C YIIOPOM
HAa  MpPaKTHYECKOe  MPHMEHEHHE,

OPHUCHTHUPYSICH Ha IIOUCK W/uau

CO3JaHNC MOTCHIUAJIBHBIX PBIHKOB;

AQHAJUTUYECKU MBICJIUTh U OBITH
CIIOCOOHBIM ~ JIOHOCHUTH  PE3yibTaThl
CBOMX  HCCIENOBaHMM  Kak  J0
CIELUATIUCTOB, TaK u hi()
HECIELUaINCTOB;

JNEMOHCTPUpPOBaTb U IPUMEHATH

MeIarornYeCKUe HABBIKH,
paboTarh Kak B KOMaHJe, TaK W
CaMOCTOSITEIIEHO;

MPOSIBIISATE JIMJEPCKUE CIIOCOOHOCTH B
obnacT pa3pabOTKH W BHEAPEHUS
WHHOBAIIMOHHBIX TEXHUYECKHUX

peueHui.

MpeACTaBicHa B

[Tpunoxenun 1.



4. Program Structure

The development of the program is carried
out in accordance with Requirements for PhD
programs of the Autonomous Non-Profit
Educational =~ Organization  for  Higher
Education "Skolkovo Institute of Science and
Technology", 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 NporpaMmsl

Pazpaborka  mporpamMMmbl  acUPaHTYpHI

OCYILLIECTBIIICTCS B COOTBETCTBUU c
TpeboBanusiMu K mporpaMMaM MOJATOTOBKH
HAy4YHBIX U HAYYHO-IIEJArOrMYeCKUX KaJIpoB B
acrupaHType ABTOHOMHOW HEKOMMEpUECKOn
BBICILIETO

o0Opa3oBaTebHON  OpraHu3aliu

oOpazoBanust «CKOJKOBCKUNA MHCTUTYT HAyKU

51 TEXHOJIOTHID, denepanbHbIMU
roCyAapCTBEHHBIMU TpeOOBaHUAMU u
JIOKAJIbHBIMM  TPABOBBIMU  aKTaMU U
npaBunamu  Ckonrexa. B crpykTrypy
IIPOrpaMMbl ~ BXOIAT TPU  KOMIIOHEHTA:
HAy4YHBIH, OOpa30BaTeNbHBIA W HTOTOBAS
arTecTalus. OcBoenue IIPOrpaMMbl

ACIIUPAHTYPBI OCYIICCTBIIACTCA aClIMpaHTaMU

110 UHAWBUAYAJIbHOMY IUJIAHY.

Crpykrypa O0pa3oBaresibHOIl mporpaMmbl acnupanTypsl / Doctoral program Structure

JuiemeHT O0pa3oBaTeIbHON NPOrPaMMBbl ACIMPAHTYPHI / Oos13aTeJbHbI /
Doctoral program Element Compulsory

Hayunbiit komnoneHnt / PhD Thesis Research

HUccnenoBanus no reme auccepramuu / PhD thesis Research +
Oopa3oBareabHblii KoMnoHeHT / Coursework

MertonoJsiorust HayuHoro ucciaegosanus / Research Methodology +

Kypcobl o ocHoBHOI npeamMeTHoi oosiactu / Advanced +

Major-Field Courses

Oo6mue kypcesol / General Courses +

HUcrtopus u punocodpus nayku. Kananaarckuii sx3amen / +

History and Philosophy of Science. Candidate Exam

Anrnmiicknii si3bik. Kanauaarckuii 3k3amen / English. +

Candidate Exam

®daxyasTaTuBbl / Optional Courses -

Kypcshl 10 nHHOBAMAM U NPEeNPUHUMATEILCTBY / +

Entrepreneurship and Innovation Courses




Ilenaroruyeckas npaxkruka / Pedagogical Experience

YrBep:knenue niana quccepranuu / Thesis Proposal Defense

KBanupukaunonnbiii 3x3amen / Qualifying Exam

E:xeronnas arrecrauusi / Annual Progress Review

Jonoanurtensbnas arrecranus / Additional Progress Review

+ |+ |+ |+ |+

Hrorosas arrectanus / Thesis Final Review

Hrorosas arrecranus / Thesis Final Review

Scientific component:

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

program.

Educational component:

Research Methodology examines the 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 in 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

passing candidate exams in scientific
specialties.
General Courses address questions on

general problems of philosophy and history of

science, and also prepare for practical

HayuHblii KOMIIOHEHT:

HUccaenoBanme mo TeMe AUCCepPTAllUH,

KOTOPOE TOTOBUT acrupasra K
CaMOCTOSITEJIbBHOW Hay4YHOW AESATENBHOCTH H
OCHOBHOM

SIBIISIETCS COCTaBJIAIOLIEN

o0pa3oBareIbHOM MPOrpaMMbl aCIUPAHTYPHI.

Qo0pa3oBaTeLHLIM KOMIIOHEHT:

MeTOIIOJIOFI/lH HAY4IHOI'0 HCCJICI0BAHUSA
paccMaTpuBacT OCHOBHBIC MCTOIbI u
IIPaKTUKU HAy4YHOI'O HUCCICIO0BaHUA B

peIMeTHOW oOnacTh, a Takke oOlue
BOIIPOCHl HAYYHOW MAEATEIBHOCTH, BKIJIIOYAsS
CTaHAapThI YEeCTHOCTH u ITHKH,
NPaKTUYCCKHUC HABBIKW HAIIMCAHUSA crareil u

3a4BOK Ha I'PAHTHI U T.A.

Kypcsol no ocHoBHOII npeaMeTHOMH 00/1acTH
JAI0T BO3MOXKHOCTb YINIyOJIEHHOTO M3Yy4eHUs
KOHKPETHOH Hay4HOW 00NacTH M HarpaBlieHbI
Ha IIOATOTOBKY K

caady€ KaHIUAATCKUX

OK3aMCHOB IO HAYYHBIM CIICHUAJIBHOCTAM.

Oﬁmne KYpPChbI 3arparuBarOT BOIIPOCHI II0

obmuM mpobiaemam ¢uocopun U UCTOPUU




knowledge of the English language for
participation in various forms of international
scientific exchange. General courses include
the courses “History and Philosophy of
Science” and “English”, the intermediate
certification of which is equivalent to passing

the corresponding candidate exam.

Entrepreneurship and Innovation Courses
promote the formation of entrepreneurial
thinking and the implementation of strategies
for the commercialization of research and
start-up projects of graduate students.

Pedagogical the

Experience prepares

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

assistant.

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.

Qualifying Exam evaluates the knowledge

and skills of a graduate student in the field of

HayKH, a TaKKEC NOAroTaBJIMBAIOT K

MPAKTUYECKOMY  BJIAJCHHIO  AHIIUHCKUM
SI3BIKOM UL y4acTHsl B PAa3NUYHBIX (PopMax
MEXKIyHApOJIHOTO HaydyHOTO oOMeHa. OOrue
Kypchl BKJIOYAKOT Kypchl «Mcropus wu
¢unocoduss Haykn» U «AHIIUHACKUHN SI3BIKY,
MIPOMEKYTOUHAS aTTecTarys KOTOPBIX
MIPUPABHUBAETCS K C/1ade COOTBETCTBYIOIIETO

KaHIMAaTCKOI'o 3K3aMCHa.

Kypcsi no UHHOBAIUSAM U

NpeanpuHUMATEIbCTBY CIOCOOCTBYIOT
(hopMHUpPOBaHHUIO MpeIPUHUMATEIBCKOTO
MBIIUJICHUSIT YU pead3allid CTPAaTerwii 1o
KOMMeEpIHaIN3aluu UCCJIEI0BaHUM u

cTapTar- MpOeKTOB aCIIUPAHTOB.

IMeparornyeckas NMPaKTHKA
IOJTOTABIINBAET BBIIyCKHHMKA K
MIPAKTUYECKON [IeJaroru4eCcKou
JNEATEIbHOCTH M BKJIIOYAET  KPaTKylo

TEOPETHYECKYIO MOATOTOBKY M IMPAKTUYECKUI

OIIBIT B Ka4YC€CTBC ACCHUCTCHTA IMPCIIOJaBaTCIIA

Kypca.
YTBepxkaenue IJIaHa AUCCepTaALUH
SBIISIETCS 00s13aTeIbHBIM AIIEMEHTOM

o0Opa3oBareIbHOH MPOrpaMMBbl acTIUPaHTYPHI,

B paMKax KOTOpOro acCIlMpaHT JOJIKCH

3alllUTHUTDH IJ1aH Auccepranuu nepen

NuauBuyanbHbIM ~ KOMUTETOM. ACHHUpPAHT

00s13aH 3allIUTUTL IUJIaH JUCCCPTALlUU B
TeueHue 2 (,Z[BYX) JICT C JAaThl 3a4MCICHHUA Ha

00pa3oBaTeIbHYIO IPOrpaMMy aclUpPaHTYPHI.

KBanupukaumoHHbIH JIK3aMeH OILICHUBAET

3HAaHHUA W HaBBbIKH aClIMpaHTa B 00J1acTu ero



his research activities and is equivalent to a

candidate exam in his specialty.

Annual and Additional Progress Review
evaluate the graduate student’s performance
throughout the year and  provide
recommendations for the implementation of
the individual plan. Assessment of the quality
of the research conducted and the results
achieved by the graduate student is the basis
for making a decision on whether the graduate
student will continue studying in the PhD
educational program.

Electives (Additional courses of the
postgraduate's choice) — from 0 to 60 ECTS

credits.

Thesis Final Review:

Thesis Final Review 1is an assessment
procedure instituted at the end of the doctoral
program prior to the PhD Thesis Defense and
aiming to evaluate the students’ ability to
complete successfully the doctoral program
and eligibility of his/her work for the PhD
degree defense. When recommending a
Dissertation for Defense for the degree of
Candidate of Sciences at Skoltech, as part of
the final certification, the composition of the
Dissertation Defense Committee and the
of the Defense are

preliminary terms

approved.

HaquO-HCCHeHOBaTCHLCKOﬁ JACATCIIbHOCTU H
NPUPABHUBACTCA K KaHAUAATCKOMY 3K3aMCHY

110 CIICIIHAJIBHOCTH.

Bo Bpems eskeromHoM arrecTanMd M
JAOMOJIHUTEIbHOM aTTeCTAIMU OI[CHUBAIOTCS
pe3ynbTartel  pabOThl aclupaHTa 3a TOA H
JMAIOTCST  PEKOMEHIAIMU 10  pealiu3aluu
WHAMBUAYaNbHOro IuiaHa. OlleHKa KayecTBa
MIPOBEJICHHOTO MCCIEI0BAHUS U JOCTUTHYTHIX
aclupaHTOM pe3yIbTaToB SIBILIETCA
OCHOBAaHHMEM JId TMPUHATUA PCHICHUA O
MPOJIOJKEHUN 00yUeHuUs 1Mo 00pa3oBaTeIbHOM

MpOrpaMMe acIUupaHTyPHI.

daxyabTaTBbl (J0NOJIHHUTEIbHBIE KYPChI

1o BeI0Opy acnimpanTa) — ot 0 110 60 3.e.

HT1oroBas arrecranus:

HroroBasi arrecrammsi - 53TO NpOLEIYypa,

YIOCTOBEPSAIOIIAs  YCIEIIHOE  OCBOEHHE
acmupaHToM 00Opa30BaTeIbHONH MPOrPaMMBbI
aCIMPaHTYphl U OLIEHUBAIOLIAs BO3MOKHOCTb
pEKOMEHJAMKU €r0 JUCCEepPTAllMU K 3allUTe.
[Ipn pexomenmauuu AMccEepTalMM K 3allluTe
Ha COMCKaHUE CTENeHH KaHJuaaTa Hayk
Ckonrexa B paMKax MTOTOBOM aTTECTAalUU
yTBepxkAatoTcst coctaB Komurera no 3amure
JUCCepTallul U TNPEABAPUTENBHBIE CPOKH

3alllUTHI.



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.

Ckonrex npeaoCTaBIsACT CTYACHTY

BO3MOXHOCTb paGOTBI Haa  COBMCCTHBIM

HAYy4YHO-HUCCIIE€A0OBATCIbCKUM IIPOCKTOM

Mexay CkonrexoM ¥ HHAYCTPHAIbHBIM

apTHEpOM BO  BpeMs  OOydyeHHs  TI0

HMHyCTPUAIBHON TPAEKTOPUH ACIIUPAHTYPHI.

B JTAHHOM ciryyae

CTPYKTypa
WHIYCTPUAIBHON TPaCKTOPHH aCIIUPAHTYPHI B
IIEJIOM COOTBETCTBYET CTPYKType IMpOrpamm
Ckonrexa.

aCIIUPaHTYpPhI CymecTtBeHHOE

OTIMYME  HMHAYCTPUAJIBHOW  TPaeKTOPHUH
acIMpaHTyphl 3aKIHOYAeTCd B OCOOCHHOCTSIX

06pa3013aTenLHoro KOMIIOHCHTA.



5. Conditions of the Educational
Program

Skoltech fulfills the requirements stated in
FSR 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.

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

5. YeaoBust peajm3auuu nporpamMmmabl

Ckonrex BBITOJIHSET TpeOoBaHus,
YCTaHOBJICHHBIE OI'T K YCIOBUAM
peanusanuu Iporpamm aCIIUPAHTYPBHIL,

KOTOpBIC BKJIIOYAIOT B ce0s 1) TpebGoBaHUs K
MaTepuaIbHO-TEXHUYECKOMY u
y4e0HO-METOANYECKOMY O00ecTedeHno, 2) K
KaApOBBIM YCJIOBUAM p€ain3alilui NporpaMm

ACIHUPAHTYPBHI.

5.1. MarepuaibHO-TEXHHYECKOE u

y‘Ie6HO-MeTOI[I/I‘IeCKO€ obecreueHue

5.1.1. Ckontex oOecneynBaeT acHUPAHTY

OCTyI K Hay4YHO-HMCCIIE0BaTENIbCKOM
UH(QPACTpyKType B COOTBETCTBHUM  C
porpaMMon aCIUpaHTypPhI u

HUHAWBHUAYAJbHBIM IIJIAHOM pa6OTBI CTYACHTA.

5.1.2. Ckontex obecredynBaeT AaclUpPaHTy B

TCUCHUC BCECTO nepuoaa OCBOCHHA

IIPOrpaMMBbl ACTIMPAHTYPbl MHAWBUIYaJIbHBIN

TOCTYII K AIIEKTPOHHOMN
nH(POPMaLIMOHHO-00pa30BaTeIbHON cpene
OpraHu3aIH HOCPEICTBOM

MH(OPMaIMOHHO-TEIEKOMMYHHUKAI[MOHHOMN

ceru "UnatepHet".

5.1.3. Ckontex o0ecneynBaeT acHUPAHTY
JOCTYTI K y4e0HO-METOIMIECKUM
MarepuanaMm, OUOIHOTEYHBIM (OHIAM H

OMOTMOTEYHO-CTIPABOYHBIM  CHCTEMaM,  a

TaKKC I/IH(I)OpMaI_[I/IOHHLIM,



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

plan.

5.2. Staffing requirements

5.2.1. At least 60 percent of all full-time

academic staff engaged in PhD program

MH(POPMALMOHHO-CIIPABOYHBIM cucTeMam,
npodecCHOHAIIbHBIM 0a3aM JaHHBIX, COCTaB
KOTOPBIX OMNpENENIeH AaHHOW IPOrpaMMou
aCIMPaHTYpel M HMHIUBUAYaJIbHBIM IUIAHOM

paboTHL.

5.14. OneKTpoHHas

nH(OpPMaAIMOHHO-00pa3oBaTeIbHAS cpena

OpraHu3alNH o0ecriedyrBaeT JOCTYTI
acIMpaHTy KO BCEM 3JIEKTPOHHBIM pecypcawm,
KOTOpBbIE COIIPOBOKIAIOT
HAy4HO-HUCCIIEI0BATEIbCKUI 51
oOpa3oBaTeIbHbIA MPOLECCHl, B TOM YHUCIE K
uHpopManuu 00 HTOrax MPOMENKYTOUHBIX
aTTCCTaL[I/Iﬁ C pE3yJIibTaTaMH BbIIIOJIHCHUA
UHAUWBUAYaJIbHOI'O IIJ1aHa Hay‘-IHOI\/JI
NEATEIbHOCTH W  OLEHKAMM  BBIIIOJHEHUs

HHAUWBUAYAJBHOIO IJIaHA pa6 OTBhBI.

5.1.5. Hopma 00eCIeYeHHOCTH
o0pa3oBaTebHON JIEATEIBHOCTH YYCOHBIMH
W3JIAaHUSMU OTIPEICIIAETCS UCXOI M3 pacdyeTa
HE MEHee OJHOTO Y4YeOHOro W3JaHus B
nmedyaTHoW ¥ (WJIKM) DIEKTPOHHOU dopme,
JOCTAaTOYHOTO JIJII  OCBOCHUS TMPOTPAMMBI
aCIUPAHTYPhl, HA KaXKIOTO AacHHUpaHTa II0

KaXXIIOH JHUCITUIUINHE, BXOISIIEN B

WHIVNBUAYATbHBIN TUIaH PaOOTHI.

5.2. TpeboBaHus K KaJpOBBIM YCIOBHIM

peanusaiuy NporpaMm aclupaHTypbl

5.2.1. He menee 60 mpoOILIEHTOB YHUCIEHHOCTH

ITaTHBIX Hay4YHBIX u (vn)

HAayYHO-TIEAArOTrn4CCKUX pa6OTHI/IKOB ,



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

resources in forms adapted to their health

limitations.

y4acTBYIOIIUX B peaju3alud MpOrpamMMbl
aCTHUPaHTYPBI, UMEIOT YYCHYIO CTEIIEHb (B TOM
YHUClie YYCHYIO CTCICHb, IOJYYCHHYIO B
WHOCTPAHHOM TOCYZIApCTBE M NPH3HABAEMYIO
B Poccuiickoii ®@enepanun) u (WiM) ydeHoe
3BaHME€ (B TOM 4YHCJIE YYEHOE 3BaHHeE,
MOJTy4€HHOE B WHOCTPAHHOM TOCYIapCTBE U

npusHaBaemoe B Poccuiickoit deneparim).

5.3. Anantanus mporpaMMbl 00ydeHHUs JIIoeH

C OI'paHUYCHHBIMHU BO3MOXXHOCTAMHA

OOpazoBarenpHasi MporpaMMa aJanTUpOBaHa
Uit oOydeHUsT WHBaIWJAOB W JIIOACH ¢

OrpaHM4YC€HHBIMH BO3MOKHOCTAMMU.

CTy,I[eHTaM H3 4ucCijla MHBAJIUJOB MU JIHIaM C

OI'paHUYCHHBIMHA BO3MOXHOCTAMU

obOecrieunBaeTcs AOCTYII KO BCCM 3IaHUAIM U

IIOMCHICHHAM HWHCTUTYTA, rac co31aHa

Oe30aprepHasi cpena. B oOpaszoBarenbHOM

Imponuecce HCIIOJIB3YIOTCA CIICOaJIbHbIC
TCXHHUYCCKUC cpeacTBa O6y‘lCHI/ISI
KOJIJICKTUBHOI'O u HHIAWBHUIYaJIbHOI'O

II0JIb30BaHUA JIdI HWHBAJIUWAOB W JIHAI C

OTpaHNYCHHBIMHU BO3MOKHOCTAMHU 3I0POBbBA;

BCEM  OOyyaromuMmcsi  MPEeIOCTaBISIOTCS
Ie4yaTHbIe 51 (unn) IEKTPOHHBIE
oOpa3oBaTeibHbIE  pecypcsl B (opMmax,

AJ[AIITUPOBAHHBIX K OI'PAHUYCHUAM 310POBbSI.



OGpasoBarterbHas nporpamma acnupaHTypbl «MHxXeHepHble CUCTeMbI», peanusyemas B COOTBETCTBUM ¢ Tp:
NOArOTOBKM HAaY4HbIX U Hay paror POB B acnupaHType AB 7 o " opraHu3auuu
BbICLLEro o6p «C W MIHCTUTYT HayKn U TEXHOMOTMI», HAyYHas CneLnanbHOCTb: «1.2.2 MatemMaTuyeckoe MoAenpoBaxme,
YMCNEHHblE METOAbI U KOMMIEKCHI MPOrpaMm», «1.3.1 ®uU3nka KOCMoca, aCTPOHOMUS», «2.2.11 VH(POPMaLMOHHO-U3MePUTENbHBIE U yNpaBrstoLine
cUCTEMbI, «2.3.1 CUCTEMHbIN aHanu3, ynpaerneHue 1 o6paboTka MHOPMaLIK, CTAaTUCTVKaY, «2.3.3 ABTOMAaTU3aLMS 1 yripaBneHne
TEXHONOMMYECKMMI NPOLIECCaMI Y NPON3BOACTBaMMY, «2.3.7 KOMMbIOTEPHOE MOAENUPOBaHWE N aBTOMATU3aLMS NPOEKTUPOBaHUS», «2.6.17

K nporg

MpunoxeHue 1 - MaTpuua KoMneTeHUUA

MatepuanoseneHue» Pe3ynbTarhl 00yueHus () ) / Learning O p 1A ix 1 - Matrix of C \ces
/ PP P
PhD Educational Program: “ ing Systems”, i i under Requil for PhD progt of the Non-Profit ional
[o] ization for Higher kolk i of Science and Technology", research area: "1.2.2 Mathematical Modeling, Numerical Methods and
Software", "1.3.1 Space Physics, Astronomy", "2.2.11 Information, Measurement and Control Systems", "2.3.1 System Analysis and Information Processing",
""2.3.3 Automation and Control of Technological Processes", "2.3.7 Computer Modeling and Design Automation", "2.6.17 Materials Science"
Konkypca/ | 3auérhbie Kareropus K1/C1 | K2/C2 | K3/C3 | KalCa | K5/C5 | Ke/C6 | K7/C7 | KB/C8 | Koycg |KoMmeremumi/Competences
HaumeHoBaHwe anemeHTa obpasoBaTenbHoi Nnporpammbl / Doctoral Program Element Course code | eauHuubl/ aneMeHTa /.
1. HayYHbI/ KOMMOHEHT / PhD Thesis Research K1 - GopmyIHpoBaTh TeMy YHHKAIHOTO HAy9HOTO HCCIICI0BAHMSA,
OTBEYAIOMIETO 3arpocam oﬁu.lecn}a, TUIAHUPOBATH M BBITIOJIHATE HAYYHO-
ce. TENBCKYI0 PaboTy, 1py, Ch BHICOKHX CTaHIAPTOB
06: i X X X X X X X "
A3aTeNbHbIN / ATHYECKHUX NMPUHIUIIOB, ICMOHCTPUPOBATH JIMJICPCKHE Ka4€CTBA, OLICHUBAThL
4 no reme pTauum / Thesis - C y OCTb PE3YJIBTAaTOB UCCIIEI0BAHHIT B KPATKOCPOUHOI 1
2. O6pa3oBaTenbHbI KOMAOHEHT / Coursework cpennecpouHoii nepenexrusax / C1 - conceive, plan and conduct original
~ research work relevant to society, with integrity and at a high standard, and
0O6s3aTenbHbIN / X X X X X X demonstrate leadership skills and foresight for the near-term or medium-term
MeTtopnonorus Hay4Horo / Research Methodology 3 G y practical impact of his or her research;
MeToaonorus Hay4HbIX MCCReA0BaHUIA MHXEHepPHbIX cucTeM / Research Methodology for K2 - BHOCIHTS BKITA B HayWHbIE SHAHHS. TyTeM HpHMEHEHIs HaydHbIX METOTOB
1 |Engineering Systems DG030102cf 3 X X X X X X B Hay YTEM TIpHM 4 T
MCCJIC/IOBAHMSA U BBICT CTPYKTYpPHP aprymenTaimn / C2 -
Kypcbl No 0CHOBHOI NpeAMeTHOI 06nacTu U3 cnucka / Advanced Major Field Courses from the 06s3aTenbHbIN / % X make an original contribution to knowledge through structured reasoning and
list: 6 C Isory the application of the scientific method;
K3- TIPOAEMOHCTPHPOBATH MACTEPCTBO B obmactu HCCIIe10BAHMS, BKIIHOYas

2 ny6okoe obyuerue / Deep Learning DA030057 3 X X 3HaHHE TEOPHH, METOJIOJIOTHH H Hay4HO# iurepatypsi / C3 - demonstrate
mastery of the academic domain of his/her research, including pertinent theory,
methodology, and scholarly literature;

3 Op6uTanbHas mexaHuka / Orbital Mechanics DA060380 6 X X £, and se v Heratur

4 IMpoeKTpoBaHme cncTeMm / Systems Engineering MA060023 6 X X K4 - yuuThIBaTh COUMAIIbHBIH, IKONOTHUECKHI, 1eI0BOH 1 STHYECKHI
KOHTEKCT TIpH TIf Hay4YHOTO , @ TAKKC Th
3HaHMS 32 TIPeJlelaMH OCHOBHOIT oGnacTn uccnenosanus / C4 - appreciate the

5 Ocoboe KoHcTpykTopckoe Bropo (OKB) / Engineering Design Factory MA060603 6 X X 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;

6 AHanua akcnepumeHTanbHbIX AaHHbIX / Experimental Data Processing MA060238 6 X X
K35 - 1eMoHCTpHpOBATh CMOCOGHOCT NIPOBOUTE HCCIIEIOBAHNE C YTIOPOM Ha

7 | AHanua aaHHbIX Anst KOCMUYECKO Noroabl / Data Analysis for Space Weather DA060309 6 X X TPAKTHICCKOE NPHMEHCHIE, OPHCHTHPYSICh HA NOHCK i/iLlit CO3NANKE
ToTeHIHaTbHBIX phiHKoB / C5 - demonstrate the ability to frame research in the

HepaBHoBecHble npoLiecchl B Npeobpa3oBanuy aHeprum / Non-Equilibrium Processes in context of applications and identification or creation of potential markets;
8 Energy Conversion DA060200 6 X X
9 " s Grid MAOG0056 6 X K6 - aHauTHYECKH MBICIUTD U ObITh CIOCOOHBIM JIOHOCHTD PE3yJIbTaThl CBOMX
HTenneKTyarnbHble SHeprocucTemb / Smart Grids X WCCIIEIOBAHMH KaK JI0 CIIEHHAINCTOB, Tak u 10 Hecnermanictos / C6 - think
analytically and communicate the results of his or her research to both expert
10 |Curiosas anekTpoHuKa / Power Electronics MAO060198 6 X X and non-expert audiences;
K7 - 1eMOHCTpHPOBATh U IPUMEHSATH Tieflarornyeckue Hasbikn / C7 -

11 MeToabl onTuMusaumm / Optimization Methods MA060002 6 X X demonstrate and apply pedagogical proficiency;

n | h K8 - paGorars Kak B KOMaHe, Tak i camoctoaTensHo / C8 - work together

12 porpeccyviBHble MeToAbl ynpaBnenusi / Advanced Control Methods MAO060501 6 X X with other people and work independently;

13 VICKYCCTBEHHbIN MHTENMEKT ANs ynpasneHus po6otamu / Al for Robot Control MA060083 6 X X K9 - nposiBATh JInIepCKHe CIOCOGHOCTH B OGIACTH PaspabOTKH 1 BHEAPCHHS
HHHC IX TEXHHYECKHX P it / C9 - demonstrate leadership
capacity for technological innovation

14 MawumHHoe o6y4yeHue / Machine Learning MA060018 6 X X

15 |Jlokanusaums 1 noCTpoeHMe kapT B poboToTexHuke / Perception in Robotics MA060283 6 X X

BcTpanBaemble CUCTEMbI U MHTENNEKTyarnbHble AaTtunku / Embedded Systems and

16 Intelligent Sensors MA060474 6 X X

17 O6y4eHue ¢ noakpenneHuem / Reinforcement Learning MA060422 6 X X

18 MpuknagHble MaTtepuanbl 1 x npuMmeHeHne / Applied Materials and Design MA060431 6 X X




19 BbiGop MaTepuanoB npy NpoekTUpoBaHuu / Materials Selection in Design MAO060099
BBe/ieHMe B ynpaBneHue XU3HeHHbLIM LUKNOM uagenuii / Introduction to Product Lifecycle
20 Management (PLM) MAO060535
Mepenosble TexHOMNornm PLM: pa3paboTka aapoKOCMUYECKNX KOHCTPYKLIMIA 1 LMPOBBIX
21 [ABOVHWKOB / Advanced PLM: Aerospace Structures and Digital Twin Development MA060793
MepepnoBble TexHonornn PLM: BepucukaLus 1 Banuaaums LG poBbIX ABOWHWUKOB /
22 Advanced PLM: Digital Twin Verification and Validation MA060604
23 KoppensuuoHHble MeTopl / Correlation Methods MA030771
O6s3aTenbHbIN /
0O6wwue Kypcbl / General courses C y
WcTopus n unococbus Haykn. KananoaTckuii ak3ameH / History and Philosophy of
24 Science. Candidate Exam DG060026
25 AHrnuiicknii s3bik. Kangupatckuii ak3ameH / English. Candidate Exam DG030003
Heob6sizaTenbHbl
®akynbsTaTuBbl / Optional Courses " / Optional
MogaroTtoBka ny6nukaLmy 1 HayuHoro Aoknaaa / How to Write a Paper and Present your
26 Research DE030823
Kypcbi no unp TeNnbCTBY U3 KaTanora KypcoB/Entrepreneurship and Ob6s3aTenbHbIN /
Courses from Course Catalog C y
0Ob6s3aTenbHbIN /
Meparormyeckasn npakTuka / ical Experience [ C y
0O6sA3aTenbHbIN /
VA nnaHa gucceprauuu / Thesis Proposal Defense DD060021 Ci y
0Ob6s3aTenbHbIN /
Ki HbIV / Qualifying Exam DL C y

ExxerogHas atrectauus / Annual Progress Review

0O6s3aTenbHbIN /
G y

uusA / Additional Progress Review

O6s3arenbHbIN /
C y

3. Utorosas atrectauus / Th

sis Final Review

0O6s3aTenbHbIN /

WUtoroBas arT umsA / Thesis Final Review

C y
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