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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 requirements for PhD
programs  of the  Autonomous
Non-Profit Educational Organization

for Higher Education "Skolkovo

1. Onucanue NporpaMmbl

aCIMPAHTYPbI

Lenp oOpa3oBarenbHON Mporpammsl (aajee
— OII) «mxenepHbie CHCTEMBI»
CKOJIKOBCKOTO ~ HMHCTUTYTa  HAayKd U
texHojorud  (CkonaTex) —  MOATOTOBKA
BBICOKOKBaJIH(PHUIIMPOBAHHBIX,

BOCTpEOOBAaHHBIX ~HAa  POCCHUHCKOM U
MEKTyHAPOTHOM PBIHKE Tpyza,
crienuanucToB B Jymbo 1) B oOmactu
pa3paboOTKM W ONTMMH3ALMU LU(DPOBBIX
WH)KEHEPHBIX METOAOJIOTUI U TPOTPaMMHBIX
cpenctB ans Wupyctpum 4.0 wu
HEPreTUYECKUX CHCTEM, HPUHATHS
peLIeHn, HUCKYCCTBEHHOTO HHTEIJIEKTa,
npeAcTaBiIeHus U 00paboTKH MH(POPMAIUH
B KOMIIBIOTEPHBIX cHcTeMax; Jubo 2) B
obnacTu AKCIIEPUMEHTAILHON
NeSITeIbHOCTH, MO3BOJISIOIIEH MPOU3BOAUTH
MHHOBAIIMOHHBIE MTPOIYKTHI U YIPABIATh X
KU3HECHHBIM ITUKJIOM, TpeOyromen
MEXIUCLUIUIMHAPHBIE 3HAHMA, BKIIOYAs

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

[Ipeacenarens mporpaMMHOTO KOMHUTETA —

K.().-M.H., TOUEHT YaopaaH XeHHH.

OOyueHue oCyIecTBIACTCS B OYHOUN opMe.

[Iporpamma peanusyercs B  COOTBETCTBHHM C
TpeOOBaHUSIMU K  MporpaMmaM  TOATOTOBKHU
HAayYHBIX M HAy4yHO IME€JarOTHYECKUX KaJpOB B
acIupaHType ABTOHOMHOW  HEKOMMEPYECKOH
o0Opa3oBareabHOU OpraHu3aIuu BBICIIIETO

O6pa3OBaHI/ISI «CKOJIKOBCKUH HHCTUTYT HAyKHU H



Institute of Science and Technology".

The standard period for obtaining

education 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
Rector’s Order No. 169 of 04.03.2024,
conducted

training  is 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 the

proficiency  during

selection process.

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 the
established by Federal Law of August

23, 1996 No. 127-FZ "On Science and

thesis with criteria

State Scientific and Technical Policy"

TEXHOJIOTHID».
HopmatuBHbIl Ccpok mnonydeHust oOpa3oBaHus — 4

roaa.

Ha ocnoBanuu VYcraBa Ckonrexa u
nonoxeHust «O s3bike 00pa3oBaHus B CKOJIKOBCKOM
UHCTUTYTE HAyKH U TEXHOJIOTUI», YTBEPKICHHOIO
npukazoM Pekropa Nel69 ot 04.03.2024 rona,
o0y4eHue MPOBOIUTCS HA AaHIIIUICKOM SI3bIKE.

K ocBoeHuio mporpaMMbl acHUpPAHTYpPHI

JOITyCKalOTCs auna, UMEIoIue BBICILIEE
oOpa3oBaHMe: KBIM(UKALMIO CHELUATNCTA WU
MarucTpa B OOJIACTH MHXCHEPHBIX U TEXHUYECKHX
cucteM. Kanaunarsl, He MPOXOAUBLINE OOyueHUs
Ha AHIIMHCKOM S3BIKE Ha IPEABIAYIIEM YPOBHE
o0Opa3oBaHMsl, JOJDKHBI HOATBEPIUTH B Ipolecce
0TOOpa BBICOKHMI YPOBEHb BIIAQJCHUS AHIIMHCKUM

SA3BIKOM.

I[lo pesympratam ocBoeHusi nporpammbl PhD

COIJIaCHO benepanbHbIM rocyaapCTBEHHBIM
TpeOOBaHUSAM aCMUPAHTY, YCIEIIHO MPOILIEAIIEMY
UTOTOBYIO aTTECTallIO, BBIIAETCA CBHUAETEIBCTBO
00 OKOHYaHMM AaCIHMPAHTYpPhl M 3aKIIOYCHUE O
COOTBETCTBUU JccepTanun KPUTEPUSM,
YCTAHOBJICHHBIM B COOTBETCTBUU ¢ DenepabHbIM
3akoHOM 0T 23 aBrycra 1996 roma Ne 127-®3 "O
HayKe M TOCYJAapCTBEHHOM HAay4YHO-TEXHUYECKOU
nonutuke" (mamee - DenepanbHbld 3akoH No
127-®3). AcnupaHTy, HE MPOIICIIIEMY HUTOTOBYIO

aTTCCTAllUI0, BbIJACTCA CIIpaBKa 00 OCBOCHHMH



(hereinafter — Federal Law No.
127-FZ). The PhD student who failed
Thesis Review  with

the Final

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
Venture ABBYY

Headquarters / ABBYY Russia, Fund

for graduates are:

Company,

for Assistance to the Development of
Small Enterprises in the Scientific and
Association  of

Technical  Sphere,

Software Product
"Domestic Soft", EMC, IBS Group of
OJSC Rostelecom

Rus LLC, 1C LLC,

Developers

Companies,
Microsoft

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

and other organizations.

NporpaMMbl M TOATOTABIUBACTCSA 3aKJIIOUYCHUE,
cozmepxkamiee HMHGOPMAIMIO O HECOOTBETCTBUU
Auccepranuu KpUTCPUAM, YCTaHOBJICHHBIM

®enepanbHbIM 3aKkOHOM Ne 127-D3.

BBIHYCKHI/IKI/I IIporpaMmabl BOCTpe6OBaHbI B

caMoM HIMPOKOM CIIEKTpE OpraHU3aLM:

WHHOBAITMOHHBIC LHCHTPHI, HHXUHUPHUHIOBLIC

KOMIIaHHH, WHHOBAIIMOHHBIC LHCHTPHEI,

I/IT—KOMHaHI/II/I, KOHCAJITUHI'OBBIC KOMIIaHHUH,

KOMITaHUU-PE3UIECHTHI donjna CkounkoBo,
HAy4YHO-MCCJIEIOBAaTEIbCKUE OpraHu3alud U T.J.
PabGoTtogarenssMu JUIsI  BBITYCKHUKOB SIBIISIFOTCS -
OAO BEHYYpHas

ABBYY maBnoe ynpasnenne / ABBYY Poccus,

«Poccuiickas KOMITaHUS,

@DOoHI  COACHCTBHSI Pa3BUTHIO Majbix  (opM
NPEANpPUIATHA B  HAyYHO-TEXHHUYECKOHW  cdepe,
Acconmanus pa3pabOTYNKOB MPOTPaMMHBIX

nponaykroB «OteuectBeHHblit Codpr», EMC, I'pynmna
KOMITaHUH IBS, OAO
000 «Maiikpocodpt Pyc», OO0 «1Cy,

«Poctenexomy,
I'pymnma
xommanuii «Texnocepsy», IDC Poccus / CHI, OAO

((KOHI_[epH «CO3B€3,Z[I/I€»I/I APYTUe 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
program, graduates can prepare to solve the
following types of professional problems:
research activities in the field of automatic
control theory, optimization and development
of new methods for their research and design;
mathematical of

modeling physical

phenomena; design and manufacturing of

2. XapakTepucTHKA
npo¢ecCHOHAIbHOU

ACATECJIBbHOCTH BLINYCKHUKOB

2.1. ObsnacTu mpodeccnoHAIbHOM

NeATETbHOCTH

[Tpodeccronanpruas NeSTeIbHOCTh
BBIIIYCKHUKOB  aCIIUPAHTYyphl  IIPOrpaMMBbI
«MHxeHepHbIe CHUCTEMBD» BKJIFOYAET:

pa3pabOTKy HOBBIX METOJOB YIPaBICHUS,
00paboTKy HH(pOpPMAIIMM M TIOMCK HOBBIX
KOHCTPYKTHBHBIX

pCH_ICHI/Iﬁ B CO3JaHUHU

CHUCTEM YHpaBJICHUA TCXHHUYCCKUMU

00bEKTaMH, TMPOBEJICHUE HCCICIOBAaHUI B

o0/acTM  TEOpUM  YIPABICHMSA, METOJOB
HCKYCCTBEHHOI'O HHTEIUIEKTA.

2.2 O0beKThI NPOodecCHOHAIBHOM

e TeJIbHOCTH

Cucremsl

YHpaBJICHUA TEXHUYCCKUMU

o0ObeKTamu, BKJIIOUAIOIIHE
MH(POPMALIMOHHO-CEHCOPHBIE,
HCHIOJTHUTENbHBIE U YIPaBIIAIOIINE MOJYJIH;

HUX MAaTrC€MAaTH4YC€CKOC, aJTOPUTMHUYCCKOC H

IporpaMMHOC 066CH€‘I€HI/I6; MCTOObI H
cpcacTBa nux MMPOCKTUPOBAHMNA,
MOACIIUPOBAHMA, OKCIICPUMCHTAJIbHOTO
HUCCICaJ0BaHUA n MMPOCKTUPOBAHUA;
IIpOBCACHUC TCOPCTUYCCKUX u

OKCIICPUMCHTAJIbHBIX HCCJIeIOBAaHUN CHCTEM

YHpaBJICHUA TEXHUYCCKUMU OG’bGKTaMI/I
Pa3IMYHOTO Ha3HAYEHHUS.
2.3 Buabl npodeccuoHanbHOM

ACATECIbHOCTH



products with improved physical properties; B pamMkax ocBOeHHMS TPOrpaMMmbl
teaching activities in the field of engineering acnupaHTypbI BEITYCKHUKHA MOTYT TOTOBUTBCS
systems. K pemIeHWI0 337ad  TIpodecCHOHATBLHON
JESITeTbHOCTH CIISTYIOIUX BUIOB:
- Hay4YHO-UCCIIeZI0BaTEIbCKAsI
JeSITeIbHOCTh B OOJIACTH  TEOpUHU
aBTOMAaTHYECKOTO yTpaBIIeHUS,
ONTUMH3AIMA U  pa3paboTka HOBBIX
METO/IOB ux UCCIICIOBAHUS u
MIPOEKTHPOBAHUS;
- MaTeMaTH4eCcKoe MOJIEIHPOBAaHUE
(hbU3UYECKUX SBIICHUN;
- MPOEKTUPOBAHUE W H3TOTOBJICHUE
U3ICTUI ¢ yAy4IIEHHBIMH (PU3HMYECKUMHU
CBOMCTBaMH;
- MPETOIaBaTEIIbCKAs IS TEITLHOCTh

B 00nacTu 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

knowledge outside his or her

3. KomneTeHUH BHINMYCKHUKA

B coorBerctBun ¢ Ilomoxenunem 00
00pa3oBaTeTbHBIX porpaMMax,

PCAINIYCMBIX B CkonTexe HaymHasg C

2022/2023 y4eOHOro roja, BCE BBITYCKHUKU

pOrpaMm ACTIUPAHTYPBI JTOTKHBI
chopmupoBarh CIIE MY IO Habop
KOMITIETEHIIUN:

1) ¢opmynupoBaTh TEMy YHHUKaJIHHOTO
Hay4YHOTO HCCIIEIOBaHMUS,
OTBEYAIOIIETO 3ampocaM OOIIecTBa,
TJTAHUPOBATH u BBITIOTHSTh
HAy4HO-MCCIIEIOBATEIBCKYIO0  paboTy,
MPUIEP)KUBASICH BBICOKUX CTaHAApPTOB
u ATUYECKUX IPUHILIUIIOB,
JEMOHCTPUPOBAThH JTUIEPCKUE
KayeCcTBa, OLICHMBATh NPUMEHUMOCTb
pE3yIIBTaTOB WCCIIEIOBAaHMI B
KpPaTKOCPOYHOM M CPEIHECPOYHOI
MEePCIEKTUBAX;

2) BHOCHUTH BKJaJ B HAayuyHblE 3HAHUSA
MyTEM MPUMEHEHHS HAyYHBIX METOJI0B
UCCIIEIOBAaHUSI U BBICTPAUBAHUSA
CTPYKTYPUPOBAaHHOW apryMEHTAIIUN;

3) NpoaEeMOHCTPUPOBAaTHL MAacTEPCTBO B
obnacTu

HUCCICIO0BaHNUA, BKJIrO4asda

3HaHUC  TEOpHH, MCTOAOJIOIrMM H

Hay4HOM JIUTEPaTypBhl;
4) yuuTHIBaTH COLIMAJIbHBIN,
JKOJIOTHYSCKHH, JIEIIOBOM u
TUYECKUN KOHTEKCT IpU MPOBEACHUU

HAay4YHOIro HCCJIICAOBAaHHA, a TaKXKE



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.

S)

6)

7)

8)

9)

pacmMpsATh 3HAaHUS 33 TpejeiaMu
OCHOBHOM 00JIaCTH UCCIICIOBAHHUS;

JEMOHCTPHUPOBATH CIIOCOOHOCTH
MIPOBOAMTH HCCIIENOBAHUE C YIIOPOM
HAa  TPaKTUYECKOE  TMPUMCHEHUE,

OPUEHTHPYSCh HA TOUCK W/WIA

CO3JaHNEC MOTCHIHUAJIBHBIX PBIHKOB;

AHAJIUTUYECKH MBICIMTL M OBITh
CIIOCOOHBIM ~ JIOHOCHTH  PE3yJbTaThl
CBOHUX HCCIICIOBaHUM Kak o
CIICLIMAJINCTOB, TaK n bi o)
HECIEIHAIMCTOB;

JIEMOHCTPUPOBATh U [PUMEHSATH

EeAarortdyC€CKuc HaBbIKU,
pabotrarh Kak B KOMaHjae, TaK U
CaMOCTOSITEIIEHO;

MPOABIIATL JTUACPCKUC CIIOCOOHOCTH B

The matrix of competences is presented in obrmacTu pa3paboOTKM W BHEIPEHUs

Appendix 1. MHHOBAIIMOHHBIX TEXHUYECKHUX
penieHui.
Marpuna KOMIIETeHIIM TIpe/CcTaBlIeHa B

[Tpunoxxenun 1.



4. Program Structure 4. CTpyKTypa NpOrpaMmsl

Pa3pa60TKa nporpaMmbl  OCYIICCTBIIACTCA B

The development of the program is
COOTBETCTBUH C

carried out in accordance with federal state
TOCyJapCTBEHHBIMHA

requirements and Skoltech local policies and

benepaabHBIMU

TpeOOoBaHUSAMHU

JJOKaJIbHBIMH IIpaBOBbIMHA aKTaMH

regulations. The structure of the program

IpaBUJIaMHA Ckonrexa. B CTPYKTYpPY

includes three components: a scientific
[pOrpaMMBbl  BXOIAT

component, an educational component and a

Hay4HbIH, O0Opa30BaTeNbHbII U UTOrOBas

final assessment. Mastering the postgraduate

arrecranus. OcBoeHue

program is carried out by postgraduate

ACHIUPAHTYPbI OCYILICCTBIIACTCA ACIIMPAHTAMU

students according to an individual study

TPU  KOMIIOHEHTA:

0 UHAWBUAYAJIbHOMY ILJIaHY.

plan.

Crpykrypa O0pa3oBarennbHoii nporpammbl PhD / Doctoral program Structure

JuiemenT O0pa3oBarenbHoi nporpammsel PhD / Doctoral

O0s13aTeIbHBIN /

program Element Compulsory
Hay4nbiii komnonent / PhD Thesis Research
HUccaenoBanus no teme JAuccepranuu / PhD thesis Research +
Oopa3oBareabHblii KoMnoHeHT / Coursework
MertonoJiorust HayuyHoro ucciaegosanms / Research Methodology +
Kypcsol no ocHoBHO¥ npeaMeTHoii odaactu / Advanced +
Major-Field courses
Oo6mue xkypcesol / General doctoral courses +
Hctopus n punocodpus nayxku. Kanauaarckmid 3xk3amen / +
History and Philosophy of Science. Candidate Exam
Anrnmmiickuii s13bIK. Kanauaarckuii 3x3amen / English. +
Candidate Exam
®akyabTaTuBbl / Optional courses -
Kypchbl 10 HHHOBaIMAM U NPeANPUHUMATEILCTBY / +

Entrepreneurship and Innovation courses

MIPOrPaMMBbI




Ilenarorunyeckas npaxkruka / Pedagogical Experience

YrBepxkaenue miana gucceprauuu / Thesis Proposal Defense

Kpanudukannonnsiii s3xk3amen / Qualifying Exam

Exeronnas arrecrauusi / Annual Progress Review

Jonoanurensnas 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
candidate in  scientific

passing exams

specialties.

HavuyHblii KOMIIOHEHT:

HUccaenoBanne mo TeMe AUCCEpPpTAlIIU,

KOTOpO€ TOTOBUT acrupaHTa K
CaMOCTOATEJIIbHOM HAy4YHOU NESITEIBbHOCTU U
COCTAaBJIAIOLIEH

SIBIIIETCS OCHOBHOMU

oOpa3oBarenbHON porpammel PhD.

Oo0pa3oBaTebHbIM KOMIIOHEHT:

MeTogo10rusi  HAY4YHOI0 HCCJIEJOBAHUSA
paccMaTpuBaeT  OCHOBHBIE  METOIBI M
MPaKTUKA  HAy4yHOTO  HCCJIEJOBaHHUS B

MpeAMETHOM o0JlacTh, a Takxke oO0Ime
BONPOCHI HAYYHOW [EATEIHHOCTH, BKIIOYAS
CTaH/IapPTHI YE€CTHOCTH 51 JTHKH,
MIPAKTUYCCKUEC HABBIKA HAIMCAHWS CTaTed W

3a4BOK HA I'PAHTBI U T. .

Kypcbl 1o 0CHOBHOI mpeaMeTHOH 00JacTH
JAI0T BO3MOKHOCTh YTIIYOJIEHHOTO H3yYEHHSI
KOHKPETHOU HaydyHOUN 00JIaCTU M HAIpaBIIECHbI
Ha TOATOTOBKY K

cladye KaHIUOATCKAX

9K3aMCHOB IO HAYYHBIM CIICHUAJIBHOCTAM.




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
and the

Science” “English Language”,

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

assistant.

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

Committee.

A PhD student should defend his/her PhD

thesis proposal within 2 (two) years after the

OO0mme Kypchbl 3aTparuBarOT BOIIPOCHI IO
oOumM npobiaemam ¢uiaocopuu U UCTOPUHU
TaKOKe

HayKH, a noAroTaBJIMBaIOT K

MIPAaKTUYECKOMY  BJIAJCHHIO  AHIJIUHCKUM
A3BIKOM JIs1 y49aCTHUs B Pa3JIMYHBIX (I)OpMaX
MEXAyHapOJHOT0 HayyHoro ooMena. OoOuue
Kypchl BKIIO49alOT Kypcbl «Mcropus u
bunocopus Haykm» M «AHIIUHACKUAN SI3BIKY,
IPpOMCEIKYyTOUHAsA arrecranusa KOTOPBIX
MPUPABHUBAETCS K C/1a4€ COOTBETCTBYIOIIETO

KaHIUJaTCKOIro 5K3aMEHa.

KprbI 1o HHHOBaAIIUAM H

NpeANPHHAMATEIbCTBY CHOCOOCTBYIOT
(hOpMHPOBAHUIO IIpeIPUHUMATEIBCKOTO
MBIIIJICHUSI M PEAIN3ALMM CTPATETHMH 110
KOMMEpLHAIN3ALNAN UCCJICJOBAHNN U

crapTall- IpOCKTOB aCIIMPAHTOB.

Ilemarornueckas NMPaKTHKA
MOATrOTaBINBAET BBITTyCKHUKA K
MPaKTUYECKOU IeJarorunde cKom
JNEATEIbHOCTH M BKJIIOYAET  KPaTKYylo

TEOPETUYECKYIO MOATOTOBKY U MPAKTUYECKUN

OIIBIT B KaQYE€CTBE aCCHUCTCHTA IPCIoaaBaTCIIsd

Kypca.
YTBepikaeHue MJIaHa AUccepTALUU
ABJIACTCA 00s13aTeNbLHBIM SJICEMCHTOM
ObpazoBarenpHoit  mporpamMmbel  PhD, B
paMKax  KOTOpPOro  ACHUpaHT  JIOJDKEH
3amMTUTh  IwiaH  Jluccepranuu - mepen
NunuBuayanbHbIM ~ KOMUTETOM. ACIHpPaHT

o0si3aH 3amuTuUTh MiIaH [lucceprauuu B

TedyeHue 2 (IByX) JIeT C JaThl 3a4UCIICHUS Ha



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.

The Annual

and Additional Progress

review 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 of the

postgraduate's choice) — from 0 to 60 ECTS

courses

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’s 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

ObpazoBatenbHyto nporpammy PhD.

KBampukanuoHHbIH JK3aMeH OLICHUBACT
3HAaHUSA W HABBIKHM aClIMpaHTa B 00JIacTu ero
Hay4YHO-HUCCIIEOBATEIBCKOM AEATEIBHOCTH U
IIPUPABHUBACTCA K KaHIUAATCKOMY DK3aMEHY

110 CIICIUAJIBHOCTH.

Bo Bpems eskeromHoM arrecranMd M
JIOTIOJTHUTEIBLHOM aTTecTallMi OLICHUBAIOTCS
pe3yabratel paboThl acmupaHTa 3a TON U
JAIOTCA ~ PEKOMEHAAUMU IO  peanu3aluu
WHIUBHyanbHOrO TutaHa. OleHka KadecTBa
MPOBEJICHHOTO UCCIJICIOBAHUS M TOCTUTHYTHIX
acCIHUPAHTOM pe3yJIbTaToB SIBIISICTCS
OCHOBAaHMEM JUIsI TPUHATUA PELICHHUS O
MPOJIOJDKEHUU OOYy4YEHUSI B ACIHUPAHTYPE IO

obOpazoBarenpHOM mporpamme PhD.

daxkyabTaTuBbl (10NOJHUTE/IbHbIE KYPCHI

1o BeIdOpy acnmpanTa) — ot 0 110 60 3.e.

HToroBasi arrecranmus:

HroroBasi arrecraumsi - 53TO NpOLEAYypa,

YIOCTOBEpAIONIAs  YCHEHIHOE  OCBOCHHE
AcrniupanTom OOpa3zoBaTebHOW MPOTrPaAMMBI
PhD u  oueHuBammas  BO3MOXHOCTh
pexkomenaanuu ero uccepramuu k 3amure.
[Ipu pexomenganuu /luccepranuu k 3amure
Ha COHMCKaHME CTENEHU KaHAWAara HaykK
Ckonrexa B paMKax MTOTOBOM aTTeCTalluu
yTBepkaaTcsi coctaB Komurera mo 3ammre

aucceprann 1 NIpeABApPUTCIIBHBIC CPOKH



Dissertation Defense Committee and the

preliminary terms of the Defense are

approved.

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

3aIuTEl.

Cxkonrex MPEIOCTABIISIET CTY/ICHTY
BO3MOXXKHOCTh ~ pabOTBl HajJ COBMECTHBIM
HAay4YHO-HCCIIEI0BATEIbCKUM IIPOEKTOM
Mexay CkoaTexoM U HMHAYCTPUAIbHBIM
mapTHepoM BO  Bpems  oOyuyeHHS IO
MHAyCTpUaIbHON TpaekTopuu PhD.

B JTAHHOM ciryyae CTPYKTypa

HHIyCTpHAIbHOU TpaekTtopuu PhD B 1enom

COOTBCTCTBYCT CTPYKTYpC mporpamm

acnupanTypel  Ckonrtexa.  CylecTBeHHOE
OTIMYUE UHAYCTpHAIbHON Tpaekropuu PhD
3aKJIF04AeTCs B 0COOEHHOCTSX

06p8.30BaTeJ'ILHOFO KOMITIOHCHTA.

5. YeoBust peajm3aumu nporpamMmmabl

Ckonrex BBITOIHSET TpeOoBaHus,
YCTaHOBJICHHBIE OI'T K YCIIOBUSIM
peanuzanuu porpamm aCIUPAHTYPBHIL,

KOTOpbI€ BKJIIOUaIOT B ceds 1) TpeOoBaHUs K
MaTepHaIbHO-TEXHUUECKOMY u
y4eOHO-METOANYECKOMY O0ecredeHno, 2) K
KaJ[pOBBIM YCIIOBHSIM peallu3alliil MporpaMm

aCIIUPaHTYPBL.

5.1. MarepuanbHO-TEXHUYECKOE u



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
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.

yqe6H0-MCTOI[I/ILICCKOC obOecrieucHue

5.1.1. Ckxontex o0ecneynBaeT acHUpPaHTY

OCTyI K Hay4YHO-HMCCIIE0BaTENIbCKOM
UH(QPACTPyKType B COOTBETCTBHUH  C
MpOrpaMMoi aCTIHUPaHTYPBI u

HWHAWBHUIYaJIbHBIM IIJIAHOM paGOTBI CTYACHTA.

5.1.2. Ckontex obecreunBaeT aclUpPaHTy B

TCUCHUC BCETO nepuoaa OCBOCHHA

MPOrpaMMbl aCIIUPAHTYPbl MHIUBUIYaJIbHBIN

TOCTYTI K AIIEKTPOHHOMN
MH(POPMALIMOHHO-00pa30BaTeIbHON cpene
OpraHu3aIH HOCPEACTBOM

HH(OPMAIIMOHHO-TEIEKOMMYHUKAI[MOHHOM

cetu "Untepner".

5.1.3. Ckontex o0ecneynBaeT acHUpPAHTY
JOCTYII K y4e0HO-METOJUUYECKUM
MarepuanaMm, OuOIHOTEYHBIM (GOHIAM H

6I/I6J'II/IOTe‘lHO—CHpaBO‘IHHM CHUCTEMAM, a

TaKKe UH(POPMAITMOHHBIM,
MH(}OPMaAIIMOHHO-CIIPAaBOYHBIM CHCTEMaM,
npodeccuoHanbHBIM 0a3aM JIaHHBIX, COCTaB
KOTOPBIX OMpEJeNeH JaHHOW IPOrpaMMoin
aclMpaHTypbl M HWHIUBUAYAJIbHBIM IUIAHOM

paboTHL.

5.14. OneKTpoHHas

nH(pOPMaIMOHHO-00pa30BaTENbHAS cpena

OpraHu3aluu obecrieynBaeT JOCTyI
aCIHMPaHTy KO BCEM 3JJIEKTPOHHBIM pecypcam,
KOTOpBbIE COIIPOBOXKIAIOT
Hay4HO-UCCIIE10BATEIbCKUN U

O6pa3OBaTCJ'ILHBII71 npoueccCorl, B TOM YHUCIIC K



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
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

uHpopMauu 00 UTOrax MPOMEXYTOUHBIX
arTecTalluii C pe3yiabTaTaMy  BBIIIOJIHEHUS
UHAUBUAYAIbHOTO I1aHa Hay4qHOMH
NESITEeIbHOCTH W OLEHKAaMM  BBITIOJIHEHUS

HUHAUWBUAYAJBHOIO IIJIaHA pa6 OTBhBI.

5.1.5. Hopma 00€CIeYeHHOCTH
00pa3oBaTeNbHON JEATENBHOCTH YYEOHBIMU
W3IaHUSIMU OTIPEAEIISIETCS] MCXOsl M3 pacueTa

HE MCHEC OAHOIoO yqe6H0r0 U3gaHus B

dopwme,

AOCTATOYHOIO JIsI OCBOCHHUA IIPOTpaMMbI

medyatHo ¥ (WIM) DIEKTPOHHOU
aCIMPaHTYphl, HA KaXIOTO aclupaHTa IO

Ka)K 101 IHUCIUIUIHHE, BXOJISIIEN B

WHIVNBUAYATbHBIN TUIaH PaOOTHI.

5.2. TpeboBaHus K KaJpOBBIM YCIOBHUIM

peanu3aiuy NporpaMm aclupaHTypbl

5.2.1. He menee 60 mpoLIEHTOB YHCICHHOCTH

ITaTHBIX Hay4YHBIX u (vn)

Hay4YHO-TIEJarOTHYECKUX pabOTHUKOB,
Y4acTBYIOIIMX B peaju3aluu MporpamMmbl
aCIHUPaHTYpPhl, UMEIOT YUEHYIO CTENEHb (B TOM
Yyclie YYEeHYI0 CTEleHb, IOIYyYeHHYI0 B
MHOCTPAaHHOM TOCYapCTBE U IPU3HABAEMYIO
B Poccuiickoit ®denepanuu) u (Wiam) ydeHoe
3BaHME (B TOM 4YHCJIE YYEHOE 3BaHHe,
MOJTyYeHHOE B MHOCTPAHHOM TOCYIapCTBE U

npuszHaBaemoe B Poccuiickoit @eneparun).

5.3. Apanranus nporpaMMsl 00y4eHus JIroaen

C OrpaHMYCHHBIMH BO3MOKHOCTAMU



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.

OOpazoBarenpHasi MporpaMMa aJanTUpOBaHa
Juist  oOyueHHs WHBAJUAOB U JIIOACH ¢

OrpaHM4YC€HHBIMH BO3MOKHOCTAMMU.

CryneHTaM W3 4YMclia WHBAJIWIOB W JIMIAM C

OrpaHUYCHHBIMHA BO3MOXHOCTAMMU

obOecrieunBaeTcs AOCTYII KO BCCM 3IaHUSIM U

IIOMCHICHHUAM HWHCTUTYTA, rac cOo31aHa

0e30aprepHas cpena. B oOpasoBarenbHOM

IIponuecce HCIOJIB3YHOTCA CIICOUaJIbHBIC
TCXHHUYCCKUC cpeacTBa 06y‘-I€HI/ISI
KOJIJICKTUBHOI'O u HHAWBHUYAJIbHOI'O

IIOJIb30BaHUA Js1 HHBAJIWAOB W JIMI C

OT'paHUYCHHBIMHA BO3MOKHOCTAMU 3I0POBbA;

BCEM  OOyyaromuMmcsi  NPEIOCTaBISIOTCS
Ie4aTHbIe 51 (unn) IEKTPOHHBIE
oOpasoBarenbHBIE  pecypchl B (opmax,

AJ[AIITUPOBAHHBIX K OI'PAaHUYCHUAM 310POBbSI.



O6pa3oBaTenbHas nporpaMmma PhD: "UHxeHepHble cuctembl" /
PhD Program "Engineering Systems"

Hay4Has cneumanbHOCTb: "1.2.2 MaTemaTMyeckoe MoaenMpoBaHue, YNCNEeHHbIe
MeToAbl M KOMNNeKckl nporpamm”, "1.3.1. dusnka kocMoca, actpoHomus", "2.3.1
CucTeMHbIV aHanus, ynpasneHue un obpaboTka uHgopmauun”, "2.3.3
ABTOMaTM3auuMsa U ynpaBneHne TeXHONOrMYeCcKMMM npoLueccamm u
npoussoacTeamu", "2.3.7 KomnbloTepHoe MoaenMpoBaHue u aBTomaTusaumsa
npoekTupoBaHus", "2.6.17 MatepnanosegeHue" /
research area: "1.2.2 Mathematical Modeling, Numerical Methods and Software", "1.3.1. Space
physics, astronomy", "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"

Pe3yabTarnl o6yuenus (komnerennun) / Learning Outcomes (competences)

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

Kateropus
, SauéTHele | onementa/ | k1/cq | Kz/c2 | K3/C3 | K4/C4 | K5/C5 | KE/C6 | K7/CT | KB/CB | Ko/C9
HanmeHrosanve snemerTa ob6pasosatensHoii | Kogkypca/ | emmHuubl/ Element
nporpamMmsl / Doctoral Program Element Course code | ECTS credits status
1. Hay4HbI KOMNOHEHT / PhD Thesis Research
O6s3aTenbH
WUccnepoBanus no Teme auccepTaumm / b / X X X X X X X
Thesis Research - Compulsory
2. O6pa3oBaTenbHbIA KOMNOHEHT / Coursework
Ob6s3arenbH
MeToponorusa Hay4yHoro uccregoBaHus / bin / X X X X X X
Research Methodology 3 Compulsory
MeTogonorus Hay4HbIX
MCCNeAoBaHNin MHXEHEPHBIX CUCTEM
/ Research Methodology for
1 Engineering Systems DG030102cf 3 X X X X X X
Kypcbl no ocHoBHOW npeameTHOM o6nacTu Ob6s3atenbH
n3 cnucka/ Advanced Major Field Courses from bl / X X
the list: 6 Compulsory
2 my6okoe obyyeHne/ Deep Learning DA060057 6 X X
Op6uTtanbHas mexaHuka / Orbital
3 Mechanics DA060380 6 X X
MpoekTupoBaHue cuctem / Systems
4 Engineering MA060023 6 X X
Ocoboe KoHcTpykTopckoe Bropo (OKE  MA060603 6 X X
AHanua akcnepuMeHTanbHbIX
[LaHHbIX / Experimental Data
6 Processing MA060238 6 X X
AHanua gaHHbIX 4N KOCMUYECKON
norofbl/ Data Analysis for Space
7 Weather DA060309 6 X X
HepaBHoBecHbIe NpoLecchl B
npeobpasoBaHuu aHeprn/ Non-
Equilibrium Processes in Energy
8 Conversion DA060200 6 X X
WHTennekTyansHble 3HeprocucTeMbI
9 / Smart Grids MAO060056 6 X X
CwvinoBasi anekTpoHuka / Power
10 Electronics MA060198 6 X X
MeToabl onTMm3aumm / Optimization
11 Methods MA060002 6 X X
MpoABWHYTbIE METOAbI YpaBneHust
12 / Advanced Control Methods MA060501 6 X X

Komnerenuun / Competences

K1 - popmynnpoBaTh TeMy yHHKAJILHOTO HAyYHOTO HCCIIEIOBAHHS,
OTBEUAIOIIETO 3aIPOcaM 0OIIECTBA, INIAHKPOBATH U BHINIONHATH HAYYHO-
HCCIIeJ0BATENIbCKYI0 PabOTy, IPUIEPKHBASCH BHICOKUX CTAHIAPTOB H
STHHYECKUX NMPUHIUIIOB, IEMOHCTPUPOBATH JIUACPCKHUE KAa9€CTBA, OLICHUBATH
TIPUMEHUMOCTB PE3YIITaTOB HCCHCHOB&HHﬁ B KpaTKOCpO'-IHOﬁ "
cpeanecpoyHoii mepenektuBax / 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 BKJIAJI B HAY4YHBIC 3HAHHS ITyTeM HPHMEHEHHS HAyYHBIX METOIOB
HCCIICIOBAHHS 1 BBICTPAUBAHHS CTPYKTYPHPOBAHHOI aprymenrammn / C2 -
make an original contribution to knowledge through structured reasoning and
the application of the scientific method;

K3 - niposieMOHCTPHPOBATh MACTEPCTBO B OOIACTH HCCIIEIOBAHMS, BKITIOYast
3HaHHE TEOPHH, METOIOJIOIHH U Hay4yHOM uteparypsl / C3 - demonstrate
mastery of the academic domain of his/her research, including pertinent theory,
methodology, and scholarly literature;

K4 - y4nThIBaTh COLHATbHBII, YKOJOINYECKHUIA, ISTIOBOH N dTHICCKHIT
KOHTEKCT IIPH IIPOBEICHUN HAyYHOI'0 UCCIECI0BAHUs, a TAKXKE PACIUUPATH
3HAHMS 3a TIpesieNlaMi OCHOBHOI o6nactu uccnenosaunus / 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;

K5 - JACEMOHCTPHUPOBATH CIOCOOHOCTh HPOBOAHUTHL UCCIICAOBAHUE C YIIOPOM Ha
TIPaAaKTUYECKOE IPUMEHEHHE, OPUCHTHPYACH Ha ITIOUCK I/I/I/I.TII/I CO3/1aHuC
TIOTeHIMANBHBIX phIHKOB / C5 - demonstrate the ability to frame research in the
context of applications and identification or creation of potential markets;

K6 - aHanmuTHYECKH MBICTHTD U OBITH CITIOCOOHBIM JAOHOCHUTB PE3YIbTAaThl CBOUX
HCCIIeIOBaHU KaK JI0 CIICIHAIMCTOB, Tak U 10 Hecneuanucto / C6 - think
analytically and communicate the results of his or her research to both expert
and non-expert audiences;

K7 - nemMoHCTpHpOBaTh H MPUMEHSATH Nefarornyeckue Hasbiku / C7 -
demonstrate and apply pedagogical proficiency;

K8 - paGorars kak B koMaH[e, Tak 1 camocrositeapHo / C8 - work together
with other people and work independently;

K9 - nposiBIATH THAEPCKHE CITOCOOHOCTH B 0011aCTH pa3pabOTKH W BHEIPEHHS
MHHOBAIIMOHHBIX TeXHHYecKHX pemrennii / C9 - demonstrate leadership
capacity for technological innovation




Capaviey TUr sesamUU B s v
MpoekTnpoBaHue cuctem
ynpaeneHusi / Control Systems
13 Engineering MAO060083 6
MalunHHoe obyyeHwe / Machine
14 Learning MA060018 6
Jlokanuaauusa n nocTpoeHue KkapT B
poGoToTexHuke / Perception in
15 Robotics MA060283 6
BcTpavBaemble cuctemsl 1
VHTENNEKTyanbHble AaT4uKn /
Embedded Systems and Intelligent
16 Sensors MA060474 6
OB6yueHune ¢ nogkpenneHvem /
17 Reinforcement Learning MA060422 6
MpvknapHble MaTepuarnsl U nx
npumeHexue / Applied Materials and
18 Design MA060431 6
BbiGop maTepuanos npu
npoeKTMpoBaHuM / Materials Selection
19 in Design MAOQ060099 6
Ob6s3aTenbH
bl /
0O6wue Kypchbl / General courses 9 Compulsory
WcTopusa n onnocodusi Hayku.
Kanavpatckuii ak3ameH / History and
20 Philosophy of Science. Candidate Exam DG060026 6
AHrnuiickuii si3bik. Kanamparckuin
21 9k3ameH / English. Candidate Exam DG030003 3
HeobGssarten
bHbIN /
®PakynbTaTtuBbl / Optional Courses Optional
AHIMNIACKWI A3bIK AN aCNMpPaHTOB:
NOAroToBKa K KaHAUAATCKOMY
9k3ameHy / Academic Communication:
22 Preparatory English for PhD Exam DF030029 3
Kypcbl no uHHOBaLmsaM u
npeanpuMHUMaTenLCTBY M3 KaTanora O6s3arensH
KypcoB/Entrepreneurship and Innovation biv /
Courses from Course Catalog 3 Compulsory
Ob6s3atenbH
MNMeparornyeckas npaktuka / Pedagogical bivA /
Experience DG030005 3 Compulsory
O6s3arenbH
YTBepX, nnaHa g pTauum / Thesis biv /
Proposal Defense DD060021 6 Compulsory
Ob6sa3aTenbH
KBanudukaumMoHHbIN 3k3aMeH / Qualifying bl /
Exam DD030020es 3 Compulsory
O6s3aTenbH
ExerogHas atrectauus / Annual Progress b /
Review - Compulsory
O6s3arensH
[ononHutensHas atrectauus / Additional b /
Progress Review = Compulsory

3. UToroBas attectauus / Thesis Final Review




WtoroBas atrectauus / Thesis Final Review

Ob6sa3arenbH
bl /
Compulsory
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