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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
systems, decision making, artificial
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 Federal State Requirements.

1. Onucanue NporpamMmbl

aCIMPAHTYPbI

Lenp oOpa3oBarenbHO Mporpammsl (aajee
— OII) «mxenepHbie CHCTEMBI»
CKOJIKOBCKOTO ~ HMHCTUTYyTa  HAayKd U
texHojorui  (CkonaTex) —  MOATOTOBKA
BBICOKOKBaJIH(PHUIIMPOBAHHBIX,

BOCTpEOOBAaHHBIX HAa  POCCHHCKOM U
MEKTYHAPOTHOM PBIHKE Tpyna,
crienuanucToB  Jgubo 1) B obOmactu
pa3paboOTKM W ONTMMHU3ALMU LU(PPOBBIX
WH)KEHEPHBIX METOIOJIOTUI U TPOTPaMMHBIX
cpenctB ans Wupyctpum 4.0 wu
SHEPreTUYECKUX CHCTEM, HPUHATHUS
pelIeHn, HUCKYCCTBEHHOTO HHTEIJIEKTa,
npeAcTaBiIeHus U 00pabOTKH MH(POPMAITUH
B KOMIIBIOTEPHBIX cHcTeMax; Jubo 2) B
obnacTu AKCIIEPUMEHTAJILHON
NeSITeIbHOCTH, MO3BOJISIOIIEH TPOU3BOAUTH
MHHOBAIIMOHHBIE MTPOIYKTHI U YIPABIATh X
KU3HECHHBIM ITUKJIOM, TpeOyromen
MEXIUCLUIUIMHAPHBIE 3HAHMA, BKIIOYAs

(1)I/ISI/I‘ICCKI/I6 HAYKHW U MaTCpUaJIOBCACHUC.

[Ipeacenarens mporpaMMHOTO KOMHUTETA —

K.().-M.H., TOIEHT Y3paaH XeHHHU.

OO0yueHue oCyIeCTBISETCS B OUHON (hopMme.

[IporpamMma peannsyeTcsi B COOTBETCTBUU C
denepanbHbBIMU rocyAapCTBEHHBIMU

TpeOOBAHUSIMHU.



The nominal period of study is 3 years.

Based on the Skoltech Charter and the
regulations “On the language of
education at the Skolkovo Institute of
Science and Technology”, approved by
President’s Order No. 169 of
04.03.2024, training is conducted in
English.

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
language  proficiency during the

selection process.

In case of completion of the PhD
program under Federal State
Requirements (hereinafter — FSR) 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

HopmaruBHbIi cpok nosydeHus: o0ydeHus —

3 roga.

Ha ocuoBanum VYcraBa Cxonrexa H
nojoxkeHnst «O  s3pIke  O00pa3oBaHUSA B
CKOJIKOBCKOM WHCTUTYTE HayKu H
TEXHOJIOTHI», YTBEPKIEHHOTO TPUKA30M
Pekropa Nel69 or 04.03.2024 rona,
oOydyeHHe TIPOBOJUTCA HA AHIIMHCKOM

SA3BIKC.

K ocBoennio mnporpamMmbl acUpaHTYpPHI
JIOMYCKAalOTCA JIMLA, HWMEIOIIHNE BbICHIEE
oOpa3oBaHue: KBaTU(PUKAIUIO CIIEUATNCTa
WM Marucrtpa B OONAacTH WH)XCHEPHBIX U
TeXHUYEeCKUX cucreMm. Kanaunarel, He
IPOXOJUBIIME OOYy4YEeHHS Ha aHIJIMICKOM
SI3bIKE Ha MpeabLIyIIEM YPOBHE
o0Opa3oBaHMsl, JODKHBI TOATBEPIUTH B

npouecce  0oTOOpa  BBICOKMH  ypOBEHb

BJIaACHUA AHTJIMACKNAM SI3BIKOM.

[Io pe3ynpraTaMm OCBOEHHSI MPOTrPaMMBbI
acrupaHTypel  comiacHo — DenepaibHbIM
rOCyAapCTBEHHBIM TPEOOBAHUSM ACIUPAHTY,
YCHEIIHO MpouieiemMy UTOTOBYIO
aTTecTalllio, BBIAACTCS CBHUIETEILCTBO 00
OKOHYAaHUHU aCHUPAHTYPhl U 3aKIIOUYECHHE O
COOTBETCTBUHU JIMCCEPTALIUU  KPUTECPUSIM,
YCTAaHOBJIEHHBIM B COOTBETCTBHUM  C
®denepaabHbIM 3aKOHOM OT 23 aBrycta 1996
roja  Ne  127-®3 "O  Hayke H
roCyIapCTBEHHOU HAay4YHO-TEXHUYECKOMN

nonutuke" (nanee - @enepasbHblil 3aKoH No

127-®3). AcnupaHTy, HE MPOILICAINIEMY



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 a wide range of organizations:
innovation centers, engineering
companies, innovative IT companies,
consulting companies, resident
companies of the Skolkovo Foundation,
research organizations, etc. Employers
for graduates are: OJSC Russian
Venture Company, ABBYY
Headquarters / ABBYY Russia, Fund
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

Microsoft Rus LLC, 1C LLC,

Rostelecom,

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

and other organizations.

HUTOIOBYIO aTrTeCTalllui0, BBIAACTCHA CIIpaBKa

00 OCBOCHHH IPOTPaMMBbI u
HIOATOTABIINBACTCS 3aKIIIOYEHUE,
coJzieprkariee nHpopmaIuio 0

HECOOTBETCTBUU JHUCCEPTALUU KPUTEPHUSIM,
ycTaHOBJIEHHBIM DenepanbHbIM 3aKOHOM Ne

127-®3.

BoinyckHuky mporpammbl BOCTpeOOBaHbI B

CaMOM IIHUPOKOM CIICKTpPC OpFaHHSaHHﬁI

WHHOBAIIMOHHEIE LEHTPHI,
WHXUHUPUHTOBBIE KOMITaHUH,
MHHOBAIIMOHHBIE HNT-xommannmu,

KOHCAJITUHTOBBIE KOMITaHHH,
koMraHuu-pesuseHTel @onga CkoakoBo,
Hay4HO-KCCJIEI0BAaTENbCKUE OpraHU3aluu U
T.A. PaboromarenstMu [Uis BBIITYCKHHKOB
sBisitorcst - OAO «Poccuiickasi BeHUypHast
xomnanus», ABBYY rmaBHoe ynpasnenue /
ABBYY Poccus, ®ounm coneicTBus
pPa3BUTHIO MajbiXx (GOpM MPEANPUATHNA B
HAy4YHO-TeXHHUYecKkoil cdepe, Accorumanus
pa3paboTUYUKOB TPOTPAMMHBIX MPOIAYKTOB
«OreuectBennsii Copr», EMC, I'pymnmna
kommaamit  IBS, OAO «Pocrtemexomy,
000 «Maiikpocopt Pyc», OOO «1Cy,
I'pynna xomnanuii  «Texnoceps», IDC

Poccus / CHI, OAO  «Konuepn

«Co3Be3aue» u Apyrue opraHu3aiui.



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

2. XapakTepHucTHKA
npo¢ecCHOHAIbHOI

ACATECJIBbHOCTH BLINYCKHUKOB

2.1. ObsnacTu npodeccnoHAIbHOM

NeATETbHOCTH
[Mpodeccronanpras JeSTeIbHOCTh
BBIIIYCKHUKOB  IIPOrpaMMbl  aCIUPAHTYyPbI
«MHxeHepHbIe CHUCTEMBD» BKJIFOYAET:

pa3pabOTKy HOBBIX METOJOB YIPaBICHUS,
00paboTKy wHH(pOpPMAIMM M TIOMCK HOBBIX
KOHCTPYKTHBHBIX

pCH_ICHI/Iﬁ B CO3JaHUHU

CHUCTEM YHpaBJICHUA TCXHHUYCCKUMU

00bEKTaMH, TMPOBEJICHUE HCCICIOBAaHUI B

o0/acTM  TEOpPUM  YIIPABICHMSA, METOJOB
HCKYCCTBEHHOI'O HHTEJUIEKTA.

2.2 O0beKThI NPOodecCHOHAIBHOM

e TeJIbHOCTH

Cucremsl

YHpaBJICHUA TEXHUYCCKUMU

o0beKTamu, BKJIIOUAIOIIHE
MH(POPMALIMOHHO-CEHCOPHBIE,
UCIIOJTHUTENbHBIE U YIPaBISIOIINE MOJYJIH;

HUX MAaTrTe€MAaTH4YC€CKOC, aJIrOPUTMHUYCCKOC H

IporpaMMHOC 066CH€‘I€HI/I6; MCTOObI H
cpeacTBa nux MMPOCKTUPOBAHNA,
MOACIINPOBAHMA, OKCIICPUMCHTAJIbHOTO
HUCCiIca0BaHuA n MMPOCKTUPOBAHUA;
IIpOBCACHUC TCOPECTUYCCKUX u

OKCIICPUMCHTAJIbHBIX HCCJICIOBAaHUNA CHCTEM

YHpaBJICHUA TEXHUYCCKUMU OG’bGKTaMI/I
Pa3IMYHOTO Ha3HAYECHHUS.
2.3 Buabl npodeccuoHanbHOM

ACATECIbHOCTH



As part of mastering the postgraduate B pamKax OCBOCHUS IIPOrpaMMbI
program, graduates can prepare to solve the acmupaHTypbI BBITYCKHUKHA MOTYT TOTOBUTBCS
following types of professional problems: k pemenuto 3agad  npodeccroHalIbHON

research activities in the field of automatic nesTeTPHOCTH CETYIONINX BUIOB:

control theory, optimization and development - Hay4YHO-HUCCIIE0BATENIbCKAS

of new methods for their research and design; JeSITeIbHOCTh B OOJIACTH  TEOpUH
mathematical ~ modeling  of  physical aBTOMATHYECKOTO yIPaBJICHHSI,
phenomena; design and manufacturing of ONTHUMHU3alMsI W pa3paboTKa HOBBIX
products with improved physical properties; METOJIOB ux UCCIIETOBAHMUS u
teaching activities in the field of engineering IIPOEKTUPOBAHMSI,

systems. - MaTeMaTH4ecKoe MOJIEITUPOBAaHHUE

(hbU3UYECKUX SBIICHUN;

- MPOEKTUPOBAHUE WM U3TOTOBJICHHE
U3ICTUI C yIy4IIEHHBIMH (PU3HMYECKUMU
CBOMCTBaMH;

- MIperoiaBaTeNbeKast JesTeIbHOCTh

B 00J1acTH HHXXCHCPHBIX CHUCTCM.



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

3. KomneTeHUH BHIMYCKHUKA

B coorBerctBum ¢ Ilonmokenuem 00
oOpa3oBarebHBIX MporpamMmax Doctor of
Philosophy (PhD), peanusyemsix B Ckonrexe
HaunHas c¢ 2022/2023 yyeOHOro roma, Bce
BBIITYCKHUKHU porpaMm ACTIUPAHTYPBI
JOJKHBI C(HOPMHUPOBATH CIEAYIOMINK HaOop

KOMITIETEHIIUN:

1) ¢opmynupoBaTh TEMy YHHUKaJIbHOTO
HAy4YHOTO UCCIIEIOBaHMUS,
OTBEYAIOIIETO 3ampocaM OOIIecTBa,
TJIAHUPOBATH u BBITIOTTHSTH
HAy4HO-MCCIIEIOBATEIBCKYIO0  paboTy,
MPUIEP)KUBASICh BBICOKUX CTaHAApPTOB
u ATHUYECKUX MPUHILIUIIOB,
JEMOHCTPUPOBAThH JTUIEPCKUE
Ka4yecTBa, OLICHMBATh NPUMEHUMOCTb
pEe3yIIBTaToOB WCCIIEIOBAaHMI B
KpPaTKOCPOYHOM M CPEIHECPOYHOI
MEePCIEKTUBAX;

2) BHOCHUTH BKJaJ B HayuyHbIE 3HAHUSA
MyTEM MPUMEHEHHS HAyYHBIX METOJ0B
UCCIIEIOBAaHUSI U BBICTPAUBAHUSA
CTPYKTYPUPOBAaHHOW apryMEHTAlIUN;

3) NpoaEeMOHCTPUPOBAaTH MAacTEPCTBO B
obnacTu

HUCCICI0BaHNUA, BKJIrO4asda

3HaHUC  TEOpHH, MCTOAOJIOrUM H

HAy4HOM JIUTEPaTypBhl;
4) yuuTHIBaTH COLIMAJIbHBIN,
JKOJIOTHYSCKHH, JIEIIOBOM u
TUYECKUI KOHTEKCT IpU MPOBEACHUU

HAQy4YHOIro HMCCJIICAOBAaHHA, a TaKKe



5)

6)

7)

8)

9

knowledge outside his or her
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 Marpwuia

pacmMpsATh 3HAaHUS 33 TpejeiaMu
OCHOBHOM 00JIaCTH UCCIIEIOBAHHUS;

JIEMOHCTPHUPOBATH CIIOCOOHOCTH
MIPOBOJMTH HCCIIENOBAHUE C YIIOPOM
HAa  TPaKTUYECKOe  TMPUMCHEHUE,

OPUEHTHPYSCh HA TOUCK W/WIA

CO3JaHNEC MOTCHIHUAJIBHBIX PBIHKOB;

AHAJIUTUYECKH MBICIMTL M OBITh
CHIOCOOHBIM ~ JIOHOCHTH  PE3yJbTaThl
CBOHUX HCCIICIOBaHUM Kak hi(e}
CIICLIMAJINCTOB, TaK nu bie)
HECIEIHAIMCTOB;

JIEMOHCTPUPOBATh U [PUMEHSATH

Ne1IarOrn4eCcKre HaBBIKH;
paboTrarb Kak B KOMaHja€, TaK U
CaMOCTOSTEIJIBHO;

NPOSBIIATH JIUJCPCKHE CIIOCOOHOCTH B
obrmacTu pa3paboOTKM W BHEIPEHUs
WHHOBAI[MOHHBIX TEXHUYECKHUX
penieHui.

KOMHCTGHI_[I/Iﬁ MMpeaACTaBJICHa B

ITpunoxxenun 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 NporpaMmsl

Pa3paboTka mporpaMMbl OCYIIECTBISICTCS B

COOTBETCTBUU c denepanbHbBIMU

roCyaapCTBCHHBIMHU TpeGOBaHI/IHMI/I n

JJOKaJIbHBIMH IIpaBOBbBIMU aKTaMH u

npaBuiamu  Ckonrtexa. B

CTPYKTYpPY

IIPpOrpaMMbl ~ BXOASAT TPU  KOMIIOHEHTA:

Hay4HbIH, OOpa3oBaTeNbHBII U HUTOrOBas

arTecTarusl. OcBoeHue MIPOTPaMMBbI
ACIHUPAHTYPbI OCYUIECTBIISIETCA aCIUpPaHTaAMU

110 UHAWBUAYAJIbHOMY ILJIaHY.

Crpykrypa O0pa3oBaresibHOIl mporpaMmbl acnupanTypsl / Doctoral program Structure

JuiemeHT O0pa3oBaTeIbHON NPOrPaMMBbl ACIMPAHTYPHI / Oos13aTeJbHbI /
Doctoral program Element Compulsory

Hayunbliii komnonent / PhD Thesis Research

HccnenoBanus no teme nuccepramuu / Thesis Research +
Oopa3oBareabHblii KoMnoHeHT / Coursework

MertonoJiorust HayuHoro ucciaenosanms / Research Methodology +

Kypcol no ocHoBHOI1 npeameTHo# o01actu / Advanced +

Major-Field Courses

Oo6mme kypesl / General Courses +

HUctopus u puiocodpus nayku. Kanaunarckui 3x3amen / +

History and Philosophy of Science. Candidate Exam

Anrmiicknii si3bik. Kanaunarckuii 3k3amen / English. +

Candidate Exam

®daxyabsTraTuBbl / Optional Courses

Kypchl 10 HHHOBaIUSIM U NPeANPUHUMATEIbCTBY /

Entrepreneurship and Innovation Courses

Henarornyeckas npakruka / Pedagogical Experience

Yr1Bepxkaenue miana gucceprauuu / Thesis Proposal Defense

KBanudukanuonnslii 3x3amen / Qualifying Exam

E:xeronnas arrecrauus / Annual Progress Review

JomosnnrtenbHas arrecrtanusi / 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
candidate in  scientific

passing exams

specialties.

General courses address questions on general
problems of philosophy and history of
science, and also prepare for practical
knowledge of the English language for
participation in various forms of international
scientific exchange. General courses include

the courses “History and Philosophy of

HavyHblii KOMIIOHEHT:

HccaenoBanme mo TeMe AUCCEepPTAllUU,

KOTOpOE TOTOBUT acrupasTa K
CaMOCTOSITENIBHOW Hay4YHOW AESATENIBHOCTH H
COCTaBJIISIOILEH

SABJIACTCA OCHOBHOM

00pa3oBareIbHOI MPOrpaMMbl ACIUPAHTYPHI.

Oopa3oBaTeibHblii KOMIIOHEHT:

MeTOIIOJIOFI/IH HAY4IHOI'0 HCCJICI0BAaHUA
paccMarpuBacT OCHOBHBIC METOAbI u
MPaKTUKU HAy4IHOT'O HUCCICIOBAHUA B

npeIMeTHOW oOnacTH, a Takxke oOuue
BOMIPOCHl HAYYHOW MAEATENBHOCTH, BKIJIIOYAS
CTaHAapTHI YEeCTHOCTH " ITHKH,
NPaKTUYCCKHUC HABBIKW HAIIUCAHUSA crareil u

3a4BOK Ha I'PAHTHI U T.A.

Kypchl 10 0CHOBHOM mpeaMeTHOH 001acTH
JIaI0T BO3MOXKHOCTb YINIyOJIEHHOTO HM3Y4EHUs
KOHKPETHOH Hay4HOW 00JIaCTH M HarpaBlieHbI
Ha TIOATOTOBKY K

caady€ KaHIUuAATCKUX

OK3aMCHOB I10 HAYYHBIM CIICHHUAJIbHOCTAM.

OO0mme Kypcbl 3aTparuBarOT BOIIPOCHI IO
obmuM mpobiaemam ¢uocopun M UCTOpPUU

HayKH, a TaKXeE noAroTaBJIMBaIOT K

INPaKTUYCCKOMY BJIaACHHUIO aHTITHHCKAM

S3BIKOM JUIS y4acTHsl B Pa3IMYHBIX (opMax
MEXyHapOJHOI0 HayyHoro ooMena. OoOuue
KypCBHl  BKJIFOYAIOT

Kypcel «Mctopus wm




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
his research activities and is equivalent to a

candidate exam in his specialty.

Annual and Additional Progress review

¢wiocodus Hayku» U «AHIIUHACKUHN SI3BIKY,

MIpOMEIKKYTOUHAA arTccranus KOTOPBIX
MNPHUPABHUBACTCA K CAAYEC COOTBCTCTBYIOIICTO

KaHIUIAaTCKOro DK3aMeHa.

Kypcsbl no UHHOBALUSAM "

NpeANPHHAMATEIbCTBY CIOCOOCTBYIOT
(hOopMHPOBAHUIO MIpeIIPUHUMATENHCKOTO
MBIIUJICHUSI M PEAIN3ALMM  CTPATETHMH 110
KOMMeEpLHUaIU3aluu UCCJIEJOBAHNN u

cTapTal- NpOCKTOB aCIIUPAHTOB.

Ileparormueckas NMPaKTHKA
MOTOTaBINBACT BBIITYCKHHKA K
MPAKTHYECKOU MeJaroruueCcKom
JIeATeIILHOCTH M BKIIOYAET  KPaTKylo

TEOPETHUYECKYIO MOATOTOBKY M ITPAKTUYECKUI

OIIBIT B KaY€CTBE aCCHUCTCHTA IIPCIIoaaBaTCIIsd

Kypca.
YTBepxkaenue IJIaHA AUCCePTALUU
SIBIIIETCS 00s13aTeIbHBIM AIIEMEHTOM

OO6pazoBaTenbHOM MPOrpaMMbl aCITUPAHTYPHI,

B paMKax KOTOPOTO AacCIIMpaHT OOJIKCH

3aIlIUTUTD IJ1aH Auccepranuu nepen

NunuBuayanbHBIM ~ KOMUTETOM. ACIHpPaHT

00s3aH 3aIUTUTHh TUTAH JUCCEPTAIluU B
TedyeHue 2 (IByX) JeT C JaThl 3a4UCIICHUS Ha

OO6pa3zoBaTenbHyI0 IPOrpaMMy aCIIUPAHTYPHI.

KBanupukaumoHHbIH JIK3aMeH OLICHUBACT
3HaHUS W HABBIKM aCTHpPaHTa B OOJACTH €T0
HAay4YHO-HUCCJICIOBATENIbCKOW JEATEIbHOCTH U
MPUPABHUBAETCA K KaHAUMJATCKOMY JK3aMEHY

110 CIICIUAJIBHOCTH.

Bo Bpems eskeromHoM arrecranMd M



evaluates the graduate student’s performance

throughout the year and  provides
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 is 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.

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

partner during PhD studies.

JAOTNOJHUTEIBHON aTTeCTAMU OLICHUBAIOTCS
pe3yapraTtel paboThl acmupaHTa 3a TOH U
JAIOTCST  PEKOMEHJAIMU [0  peau3ariuu
WHAMBUAyaNbHOro IuiaHa. OlleHKa KayecTBa
MIPOBEJICHHOTO MCCIEI0BAHUS U JOCTUTHYTHIX
acCIUpaHTOM pe3yJIbTaToB SIBJISIETCS
OCHOBaHUEM [UJISl TPUHATUS PEHICHUS O
MPOAODKEHUH OOy4YeHUs B acCHHUpPaHType IO

OO0pazoBaTenbHO MPOrpaMMe aCUPaAHTYPHI.

daxkyabTaTuBbl (J10NMOJHUTEIbHBIE KYPCHI

1o BeIdOpy acnimpanTa) — ot 0 10 60 3.e.

HToroBas arrecranms:

HroroBasi arrecraums - 3TO HpoLEnypa,

YAOCTOBEpPSIIOIIAsl  YCIELIHOE  OCBOEHHE
aciupanToM OOpazoBaTeNbHON MPOTrpaMMBI
aCIMPaHTYphl U OLIEHUBAIOLIAsi BO3MOKHOCTb
pEKOMEHJAIMU €ro JUCCEepPTAlluU K 3alluTe.
IIpu pexomeHmanuu AuccepTaluU K 3alUTe
Ha COMCKAaHUE CTENEHM KaHAuaara Hayk
Ckonrexa B paMKax MTOTOBOW aTTECTalUU
yTBepxaatoTcst coctaB Komurera no 3amure

auccepranun W IOpeaABApUTCIIBHBIE CPOKHU

3aLIUTHI.
Ckonrex PEIOCTABIISET CTYIIEHTY
BO3MOXKHOCTh  paOOTBl HaJ COBMECTHBIM
Hay4HO-UCCIIE0BATEIbCKUM MIPOEKTOM
MCKIY CKoaTexoM n WHAYCTpHUAJIbHBIM
mapTHepoM BO  Bpems  oOyyeHHs IO



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.

UH/yCTPUAIbHOM TPAEKTOPUH ACITUPAHTYPBI.

B JTAHHOM ciryyae

CTPYKTypa
WHyCTPHAIBHONU TPACKTOPUHU aCIIUPAHTYPHI B
IIEJIOM COOTBETCTBYET CTPYKTYpE MpOTpaMm
Ckonrexa.

acIMpaHTyphI CymecTtBeHHOE

OTIMYME  WHAYCTPUAJIBHOW  TPAcKTOPHUH
aCHHUPAHTYpPhl 3aKJIIOYAETCSI B OCOOCHHOCTAX

O6p330BaTeJ'IBHOFO 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

cetu “Unurtepuer".

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 have 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. Apanrtamusi mporpaMMbl OOy4YeHUS ISt

Jroziel ¢ OT'paHUYCHHBIMU BO3MOKXHOCTSAMU

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.



O6pa3oBaTernbHas nporpaMma acnvpaHTypbl «MHXeHepHbIe CUCTeMbI», peanusyemasi B
cooTBeTcTBUM ¢ PeAepanbHbLIMU FOCYAAaPCTBEHHbIMU TPe6OBaHMAMM, HayYHas
cneumanbHoCTb: «1.2.2 MaTemaTuyeckoe MogenupoBaHue, YACNEHHbIE METO/b! U KOMMIIEKChI
nporpammy, «2.3.1 CUCTeMHbI aHanus, ynpasneHue 1 obpaboTka nHopmaLmm, ctaTucTukay,
«2.3.3 ABTOMaTM3aLmA 1 yrpaBrieHne TEXHONOrMYECKMMM NPoLIECCaMm N MPOU3BOACTBAMMY, «2.3.7
KomnbloTepHoe MogenupoBaHue n aBToMaTn3aLmns NpoeKTUpoBaHUs»

/
PhD Educational Program: “Engineering Systems”, implemented under Federal State Requirements,
research area: "1.2.2 Mathematical Modeling, Numerical Methods and Software", "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"

dopma obyueHnsi — o4Hasi, Cpok obyueHns — 3 roaa, rog npuema — 2026 /

ol sine oty cbiidiiouiod D iiccve cince afadeniecion AN

Pesyibrarsl 06yuenus (komnerenuun) / Learning Outcomes (competences)

MpunoxeHue 1 - MaTpuua KOMnNeTeHUMR
I Appendix 1 - Matrix of Competences

HaumeHoBaHwve anemeHTa obpasoBaTenbHoii | Kog kypca / 3auéTHble |Kateropusi anemeHTa | kq;cq K2/C2 ‘ K3/C3 ‘ K4/Ca ‘ K5/C5 ‘ K6 /C6 ‘ K7/C7 ‘ K8 /C8 ‘ K9 /C9
nonornamMmel / Dactoral Prosram Element Course code | enuHuiin/ / Element status
1. Hay4HbI# KOMNOHEHT / PhD Thesis Research
WccnepoBaHus no Teme aucceprauum / 06s3aTenbHbIi / X X X X X X
Thesis Research - Compulsory
2. O6pa3oBaTenbHbIN KOMMOHEHT / Coursework
MeToponorusa Hay4Horo uccnegoBaHus / O6sa3arTenbHbIn / X % % X X X
Research Methodology 3 Compulsory
MeToaonorust Hay4HbIx
NCCIIEeA0BaHUI MHXXEHEPHBIX CUCTEM
1 |/ Research Methodology for DG030102cf 3 X X X X X X
Kypcbl no ocHoBHOW NnpeaMeTHOM obnacTu
13 cnucka / Advanced Major Field Courses from Ob6s3aTenbHbIv / X X
the list: 6 Compulsory
2 my6okoe o6yyeHue / Deep Learning DA030057 3 X X
Op6uTansHasi MexaHuka / Orbital
3 Mechanics DA060380 6 X X
MpoekTpoBaHue cuctem / Systems
4 Engineering MA060023 6 X X
Ocoboe KoHcTpykTopckoe Bropo
5 (OKB) / Engineering Design Factorv MA060603 6 X X
AHanm3 skcnepuMeHTarnbHbIX
6 naHHbIX / Experimental Data MA060238 6 X X
AHanu3 AaHHbIX 4N KOCMUYECKOoN
noroabl / Data Analysis for Space
7 Weather DA060309 6 X X
HepaBHoBecHble npoLecch B
npeobpasoBaHunn 3Heprum / Non-
Equilibrium Processes in Energy
8 Conuercinn DA060200 6 X X
MHTennekTyarnbHble SHeprocucTeMb!
9 / Smart Grids MAO060056 6 X X
CunoBasi aneKkTpoHuka / Power
10 Electronics MA060198 6 X X
MeTtoabl onTuMmaaumm / Optimization
11 Methods MA060002 6 X X
MporpeccuBHble MeToab!
12 |vnparneHus / Advanced Control MA060501 6 X X
MckyccTBEeHHbIN MHTENNEKT Ans
ynpasneHus pobotamu / Al for Robot
13 |control MA060083 6 X X
MatumHHoe o6yyeHue / Machine
14 Learning MA060018 6 X %

Komnerennun / Competences

K1 - popmynupoBarh TeMy yHHKaIBHOTO HAy4HOTO HCCIIEAOBAHNS,
OTBEYAIOIIIETO 3aIPOCcaM O0IIeCTBa, INIAHUPOBATh H BBIOIHATh Hay4HO-
HCCIIEI0BATEIBCKYIO PabOTY, IPHACPIKUBASICH BBICOKHX CTAHIAPTOB H
9THYECKHX [PHHIHUIOB, JEMOHCTPUPOBATE JTHACPCKHE Ka4eCTBa, OLICHUBATH
HPUMEHUMOCTB PE3yJIbTaTOB HCCIICIOBAHMI B KPATKOCPOUYHOM
cpeanecpoyHoit nepenextusax / C1 - 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;

K2 - BHOCHTH BKJIa[l B HAYYHBIC 3HAHUS ITYTEM IPUMCHCHHS HAYYHBIX METO/IOB
HCCIIEIOBaHMS M BBICTPaUBaHUS CTPYKTYypPUPOBaHHO# aprymenTaruu / C2 -
make an original contribution to knowledge through structured reasoning and
the application of the scientific method;

K3 - 1pogeMOHCTpHPOBATE MACTEPCTBO B OONACTH MCCIEJOBAHIS, BKIIOYAs
3HAHWE TEOPHH, METOOJIOTMH M Hay4HOI JiuTeparypsl / C3 - demonstrate
mastery of the academic domain of his/her research, including pertinent theory,
methodology, and scholarly literature;

K4 - yuuThIBaTh COLMATBHBII, SKOIOTHUESCKHU, AEIOBOH H 3THIECKUIT
KOHTEKCT IIPH IIPOBEACHHIH HAY<IHOTO HCCIEIOBAHHS,  TAKXKE PACIIUPSTH
3HaHU 32 NPeJielaMH OCHOBHOIT o6acTn nccinenosanus / C4 - 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;

KS - neMoHCTpHpOBaTh CIOCOOHOCTH NPOBOIMTE UCCIIEIOBAHUE C YIIOPOM Ha
MPAaKTUYECKOE IPUMEHEHNE, OPUCHTHPYSCH HA TIOUCK U/HIIM CO3aHHE
MOTeHLHMANbHBIX peIHKOB / C5 - demonstrate the ability to frame research in the
context of applications and identification or creation of potential markets;

K6 - aHaTMTHYECKH MBICITHTE U OBITH CIIOCOOHBIM JOHOCHUTBH PE3YNIbTaThl CBOUX
HCCIIEIOBAHMI KaK JI0 CIIENUAIMCTOB, TaK U J10 HecnenuaaucTos / C6 - think
analytically and communicate the results of his or her research to both expert
and non-expert audiences;

K7 - neMoHCTpHpOBaTh M IPUMEHSATH Nefarornyeckue HaBbiku / C7 -
demonstrate and apply pedagogical proficiency;

K8 - paGorars kax B KoMaHJie, Tak 1 camocTosTensHo / C8 - work together
with other people and work independently;

K9 - nposBiATh THAEPCKHE CIOCOOHOCTH B 0011aCTH Pa3pabOTKH U BHEAPEHHUs
MHHOBAIIMOHHEIX TeXHUYIecKnX penrennii / C9 - demonstrate leadership
capacity for technological innovation




Jlokanuaaums u NocTpoeHue KapT B
pobGoToTexHuke / Perception in

15 Robotic: MAQ060283
BcTpavBaembie cuctembl v
VHTEenNneKTyanbHble AaT4nku /
Embedded Systems and Intelligent
16 [Sensors MA060474
OB6y4eHue ¢ nogkpenneHvem /
17 Reinforcement Learning MA060422
MpuknagHble maTepuanbl n ux
npumeHeHue / Applied Materials and
18 |Design MA060431
Bbi6op matepuanos npu
npoekTMpoBaHnn / Materials
19 Selection in Desien MA060099
BeeneHue B ynpasneHune
KU3HEHHbLIM LIMKNOM nU3genuii /
20 Introduction to Product Lifecvcle MAO060535
Mepenosbie TexHonorum PLM:
pa3paboTka aapOKOCMUYECKNX
KOHCTPYKLWIA 1 LMPPOBbIX
271 [i\BOI?IHMKOIi/AdVanced rjI:‘M L MA060793
Mepepnosbie TexHonorum PLM:
BepuduKauus n Bannaaums
LUMdpoBbIX ABOVHMKOB / Advanced
PLM: Digital Twin Verification and
22 |\ MA060604
KoppensiumoHHbie meToabl /
23 Correlation Methods MA030771
O6s3aTenbHbIN /
O61wume Kypchbl / General Courses Compulsory
WcTopus n dunocodus Hayku.
Kanompatckuin ak3ameH / History and
24 Philosophv of Science. Candidate Exam DG060026
AHrnnAcKknii s3bIk. KaHauaatckuin
25 |akaameH / Enelish. Candidate Exam DG030003
Heobsa3zaTenbHbin /
®PakynsTaTuBbl / Optional Courses Optional
MoaroToBka nybnukaumum u Hay4Horo
noknaaa / How to Write a Paper and
26 Present your Research DE030823
Kypchkl no nHHoBauusam u
npeanpUHUMaTenbLCTBY U3 KaTanora
KypcoB / Entrepreneurship and Innovation O6s3aTensHLIn /
Courses from Course Catalog Compulsory
MNMenarornyeckas npakTuka / Pedagogical O6sa3aTenbHbIn /
Experience DG030005 Compulsory
YTBepxaeHue nnaHa gucceprauuu / Thesis O6s3aTenbHbIN /
|Proposal Defense DD060021 Compulsory
KBanudukaumoHHbIN ak3ameH / Qualifying O6s3aTenbHbIn /
Exam DD030020es Compulsory
ExerogHas atrectauums / Annual Progress O6s3aTenbHbIN /
Review Compulsory
[ononHuTensHas aTrectauus / Additional O6sa3aTenbHbIn /
Progress Review Compulsory

3. Utoroeas atrectauus

Thesis Final Review

UtoroBas attectauus / Thesis Final Review ‘

Ob6na3aTenkbHbIv /
Compulsory
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