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1. PhD Program Overview

The goal of the educational program (hereinafter
referred to as EP) “Computational and Data
Science and Engineering” of the Skolkovo
Institute of Science and Technology (Skoltech) is
to prepare highly qualified specialists in the field
of data science, in demand on the Russian and
international labor market, i.e. in processing
large amounts of data necessary for conducting
experimental and theoretical research in order to

create new technologies.

Chairman of the program committee — Doctor

of Physical and Mathematical Sciences,

Professor N.V. Brilliantov.

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

Institute of Science and Technology".

The standard period for obtaining education is 4

years.

Based on the Skoltech Charter and the

regulations “On the language of education at the

Skolkovo Institute of Science and Technology”,

1. OnucaHue NporpamMmabl

aCIMPAHTYPbI

Ilenp oOpa3oBarenbHOI Mporpammsbl (nanee —
OIl) «BbluncauTEeNbHBIE CHCTEMBl U aHAJIU3
JAaHHBIX B Hayke M TeXxHUKe» CKOJIKOBCKOTO
MHCTUTYTa Hayku M TexHojoruil (Ckonrex) —
IIOJrOTOBKA BbICOKOKBAJIH(PHLIUPOBAHHBIX,

BOCTPEOOBaHHBIX Ha poccuiickom u
MEXTyHApPOIHOM PBIHKE Tpy/a, CIICIIHAIICTOB B
o0nacTM HayK O JIaHHBIX, T.€. B 00pabOTKe
OOJIBIIIMX MAaCCHUBOB JAaHHBIX, HEOOXOIUMBIX JJIs
MIPOBEICHUS HKCTIEPHUMEHTAIBHBIX u

TCOPCTUUCCKUX HCCIICIOBaHUN C OEJIbIO

CO30aHHA HOBBIX TEXHOJIOTHH.

IIpeacenaresi> NPOrpaMMHOr0 KOMHTETa —

1.¢.-M.H., npodeccop bpummanTtos H.B.

OOyueHne oCyIecTBIIETCS B O4HOM (hopme.

ITporpamma peanusyeTcss B COOTBETCTBHH C
TpeOOBaHUAMU K MporpaMmaM IOATOTOBKU
HAyYHBIX W HAay4yHO IEJarorM4ecKux KaJpoB B
acMpaHType ABTOHOMHOM HEKOMMEPUYECKON

oOpa3oBaTenbHOM OpraHu3aly  BBICILIETO
oOpazoBanust «CKOJKOBCKHM MHCTUTYT HayKH U
TEXHOJIOTHI.

HopmatuBHBIN CpOK MOydeHus: 00pa3oBaHUs —

4 rona.

Ha ocHoBannu YcraBa CkolTexa U IOJI0KCHUS
«O sa3bike 00pa3zoBaHus B CKOJIKOBCKOM

WHCTUTYTE HAYKN U TEXHOJIOTUI»,



approved by Rector’s Order No. 169/24 dated
03/04/2024, training is conducted in English.

Persons with higher education are allowed to
master the postgraduate program: specialist or
master's qualifications in the field of
mathematics, IT. 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 Requirements

(hereinafter — FSER) the PhD student who

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

Federal Law No 127-FZ.

Graduates of the program are in demand in a
wide range of organizations: OJSC Russian
ABBYY Headquarters,

Venture Company,

yTBEp)KJEHHOTO Mpuka3om PekropaNel69/24 ot
04.03.2024 roxa, oOy4eHue MpoOBOIUTCS HA

AHTJIMHCKOM S3BIKE.

K ocBoeHuto  mporpaMMbl  aCIUpPaHTYpHI

JIOMYCKAalTCAd ~ JUIa, HMEIOUIME  BBICIIEE
oOpa3oBaHue: KBaTU(PUKALUIO CIICIIHATNCTA UITU
Maructpa B obmactu  maremarukwm, UT.
Kannunatel, He mnpoxonuBiue oOydeHHUs Ha
AQHIVIMIICKOM SI3bIKE Ha TMpEAbIAYIIEM YPOBHE
0o0pa30BaHus, TOJDKHBI TOATBEPAUTH B MpoIecce
orbopa BBICOKHIA

YPOBEHb BJIAJICHUS

AHITIMUCKUAM SI3BIKOM.

[lo pesynbraTtam ocBoeHusi mporpamMmbl PhD

comacHO  (enepanbHBIM  TOCYIAPCTBEHHBIM

TpeOOBaHUSAM ACIHUPAHTY, YCHEIIHO
MPOLLIEIIEMY HUTOTOBYIO aTTECTAIIMIO, BbIIAETCA
CBUJICTEIBCTBO 00 OKOHUYAHUM ACIIHUPAHTYPHI U
3aKJIIOYEHHE O COOTBETCTBUU JUCCEPTAIlUU
KPUTEPHUSM, YCTAHOBJICHHBIM B COOTBETCTBHH C
®denepanbHbIM 3aKkOHOM OT 23 aBrycra 1996 rona
Ne 127-®3 "O mnHayke U TOCYIapCTBEHHOMN

HAayYHO-TEXHUYECKOW  monuTuke" (mamee -
®denepanpubiii 3akoH Ne 127-D3). Acnmpanty,
HE TMpOLIEANIEMY HWTOTOBYIO  arTecTalulo,
BBIJIaCTCS CIIpaBKa 00 OCBOCHHH IMPOTPAMMEI U
MOJITOTABIIMBACTCS  3aKJIIOYCHHE, COAepIKaIiee
nH(GOPMAIUIO O HE COOTBETCTBUU JTUCCEPTALIUU
KpUTEPUSIM,

3akoHOM Ne 127-D3.

YCTaHOBJICHHBIM CDC,Z[CpaHLHBIM

BbIMyCKHUKH  TIporpaMMbl  BOCTPEOOBaHBI B

CaMOM  IIUPOKOM  CIIEKTPE  OpTraHU3allUid:

OAO «Pocculickass  BEHUypHas  KOMIIAHHS,



ABBYY Russia, Fund for Assistance to the
Development of Small Innovative Enterprises in
the Scientific and Technical Sphere, Association
of Software Developers "Domestic Soft", EMC,
IBS Group of Companies, OJSC Rostelecom,
Microsoft Rus LLC, 1C LLC, Technoserv Group
of Companies, IDC Russia / CIS, Sozvezdie

Concern OJSC and other organizations.

2. Description of the Professional
Activity of Graduates

2.1. Areas of professional activity

Professional activities of postgraduate program

graduates include:

- tasks of developing programming theory,
creating and maintaining software for various
purposes; human-machine interfaces; models,

methods, algorithms and software for computer

graphics, visualization, image processing,
virtual reality systems, multimedia
communication;

- research into the processes of creating,

accumulating and processing information;

research  into methods for converting

information into data and knowledge; creation
and research of information models, data and

knowledge models, methods of working with

ABBYY Headquarters, ABBYY Poccus, ®onn
MaJIbIX

dopm

NpEeINpUsITUA B HaydyHO-TEXHMUYECKOW cdepe,

COJEHCTBHUS Pa3BUTHIO

Accoupanusi  pa3pabOTYMKOB  IPOrPaMMHBIX

nponykroB «OrteuectBeHHblt  Cod1», EMC,
I'pynna xommanuii IBS, OAO «Pocrenexom»,
000 «MaiikpocodT Pyc», OO0 «1Cy», I'pyma
kommanuii «Texnocepsy», IDC Poccus / CHI,
OAO «Co3Be3nue»

«Konuepn U Jpyrue

OpraHu3alyu.

2. XapakTepHCcTHKA
npogeccHOHAIbHOI

ACATECJIBbHOCTH BBINYCKHUKOB

2.1. ObnacTn npodeccnoHaIbHOMN

AeTeJIbHOCTH
[Ipodeccuonanphas e TeTbHOCTD
BBIITY CKHUKOB aCIUPAHTYPBI IIpOrpamMMBbl
BKJTIOYAET:

- 3aJ1a4¥ Pa3BUTHS TEOPHUH IPOTrPAMMHUPOBAHMS,
CO3JaHUsA M CONPOBOXKACHHUSA IMPOrPaMMHBIX
CPEACTB

pa3in4Horo Ha3HA4YCHMHA,

YeJIOBEKO-MaIlMHHBIE HWHTep(EeHCh; MOnenH,
METOJIbI, AJITOPUTMBI U MPOTPAMMHEIE CPEICTBA
MalIuHHON rpaduKu, BU3yaau3aluu, 00padoTKH
n300paKeHUH, CHUCTEM BUPTYaJIbHON
peallbHOCTH, MYJIBTUMEIUHHOTO OOILICHHS;

- WCCIIENOBAHUS TIPOILIECCOB CO3MIAHMUS,
HAKOIJICHUS U

00paboTku  mHGMOPMAIIHH;

HUCCICIOBaHMA MCTOJO0B HpeO6p330BaHI/IH

I/IH(l)OpMaI_II/II/I B JaHHBIC W 3HAHHUA, CO3JaHUC U
MOJIEIIEH,

UCCIIeI0OBaHUE  WMH(OPMAIMOHHBIX

MojieJiel TaHHBIX U 3HAaHUH, METOZ0B pabOTHI CO



knowledge, methods of machine learning and
discovery of new knowledge; research into the
principles of creation and operation of hardware

and software automation tools for these

processes; development and research of models
and algorithms for data analysis, detection of

patterns in data and their extractions

development and research of methods and
algorithms for analyzing text, spoken language

and images. Development of methods,

languages and models of human-machine

communication; development of methods and

models for recognition, understanding and

synthesis of speech, principles and methods for
extracting data from texts in natural language.

Development of methods for pattern

recognition, filtering, recognition and synthesis

of 1images, decision rules. Modeling the

formation of empirical knowledge;

- development of fundamental principles and

application ~ of  mathematical = modeling,

numerical methods and software packages for
solving scientific and technical, fundamental
and applied problems. Development of new
mathematical methods for modeling objects and
phenomena. Development of qualitative and
approximate analytical methods for studying
models.

mathematical Development,

justification  and  testing of  effective

computational methods using modern computer
technologies. Implementation of effective
numerical methods and algorithms in the form

of complexes of problem-oriented programs for

3HAHHUSMH, METOJOB MAIIUHHOTO OOy4YeHUs u
OoOHapyXCHUsT HOBBIX 3HAHUH; HCCICIOBAHUSI

MPUHLMIIOB CO3AaHUS M (YHKIMOHUPOBAHUS

anmapaTHeIX M TPOTPAMMHBIX  CPEJICTB
aBTOMaTH3AIUU yKa3aHHbIX MIPOIIECCOB;
pa3paboOTKy U HCCIeNOBaHHE MOIENeH U

QITOPUTMOB aHANIM3a JIaHHBIX, OOHAPYKCHHS
3aKOHOMEPHOCTEH B JaHHBIX M WX H3BIICUCHUIX
pa3paboTka ¥  HCCICIOBaHUE METOJIOB H
QJITOPUTMOB AaHAJIM3a TEKCTa, YCTHOM peudu u
n3o0paxkennii. Pa3paboTka METOIOB, SI3BIKOB U
OOIICHHS;

MOACT en YCJIOBECKOMAIIMHHOI'O

pa3paboTka METOZIOB u Mojenen
pacmo3HaBaHHs, MOHUMAHHUS WM CHUHTE3a PEYH,
MIPUHIIMIIOB U METOOB HM3BJICUCHHSI JTAHHBIX W3
TEKCTOB Ha €CTEeCTBEHHOM s3bIke. PazpaboTka
METOJIOB pacro3HaBaHUs 00pa3zoB, QuUiIbTpaLuy,
CUHTE3a

pacno3HaBaHMsl U n300paKeHNH,

pelamux IIPaBUIL MogenupoBanue
(hopMHUpOBaHUS SMITUPUIECKOTO 3HAHUS,

- pa3pabotka (yHIaMEHTaJIbHBIX OCHOB
u MpUMEHEHNE MaTeMaTH4eCKOro

MOACIINPOBAHUA, YHCJIICHHBIX METOOOB n

KOMITJIEKCOB TPOTpaMM JUIsl pElIeHHs] HayYHBIX
U TEXHUYECKHUX,  (yHJAaMEHTAIbHBIX U
NPUKIAAHBIX mpoOineM. Pa3zpaboTka HOBBIX

MATEMATUYCCKHUX METOOO0B MOACIIUPOBAHUA

00BEKTOB M sBJICHUNA. Pa3zBuTHie KaueCTBEHHBIX U

OpUOIIVDKCHHBIX — QHAIUTUYECKUX  METONOB
UCCIICOBAaHUSA  MarTeMaTHYeCKHX  MOJICIICH.
Pazpaborka, oOOCHOBaHME U TECTHPOBAHUE

3 ()EKTUBHBIX BBIYUCIHUTEIBHBIX METOAOB C
MPUMEHEHUEM COBPEMEHHBIX KOMITbIOTEPHBIX
Peanmuzanus

TEXHOJIOTUH. 3 PEKTUBHBIX



conducting computational experiments.

Comprehensive research of scientific and
technical problems using modern technology of
mathematical modeling and computational
experiment. Development of new mathematical
methods and algorithms for checking the
adequacy of mathematical models of objects
based on natural experiment data. Development
of new mathematical methods and algorithms
for interpreting a natural experiment based on its
mathematical model. Development of computer

and simulation systems.

2.2 Objects of professional activity

The objects of professional activity of program
graduates are: computers, complexes, systems
and networks; software for computer equipment
and automated systems (programs, software
packages and  systems);  mathematical,
informational, technical, linguistic, software,
ergonomic, organizational and legal support for
automated information, computing, design and

control systems; high-performance computing

and supercomputing; technologies for the
development of computer hardware and
software products.

YUCJICHHBIX METOAOB U aJIrOPUTMOB B BHJE
KOMILIEKCOB poOIEeMHO-OPUEHTHPOBAHHBIX

mnmporpamMm JJid OPOBCACHUA BBIYHUCIUTCIBHOIO

JKCIEpUMEHTa. KOMILIEKCHBIE HCCIeI0BaHUS
Hay4yHbIX W  TEXHHYECKMX  MpobiemM ¢
IIPUMEHEHUEM  COBPEMEHHOM  TEXHOJIOTUU
MaTeMaTH4eCKOro MOJIECIINPOBAHUS "

BBIYHMCIUTENLHOTO JKcnepuMeHTta. Pazpaborka
HOBBIX MaTEMaTUYECKUX METOJOB U aJTOPUTMOB

IIPOBCPKU aCKBAaTHOCTHU MaT€MaTHYCCKUX

MoJeIeH 00BCKTOB Ha OCHOBC JaHHBIX

HaTypHOTO JKcrepuMeHTa. Pa3paboTka HOBBIX
MaTeMaTU4YeCKUX  METOIOB U  aJIrOPUTMOB
HMHTEpPIpPETAalMd HATypHOI'O DJSKCICPHUMEHTa Ha
OCHOBE MaTeMaTH4IeCKOM

€ro MOACIHN.

PazpaboTrka  cucTeM  KOMIIBIOTEPHOTO U

HUMHUTAIIHUOHHOI'O MOACIINPOBAHUSI.

2.2 O0beKTHI NPOo(hecCHOHATIBLHOM
AeITeJIbHOCTH

OObekramMu MPodecCHOHATHEHON JEITeTLHOCTH
SABJIIAKOTCA:

BBIITYCKHHKOB IpOrpamMMBbl

BBIYMCIIUTCIBHBIC MalllMHBbI, KOMILJIICKCHI,

CUCTeMBl U CEeTH; IMPOrpaMMHOE obecreueHue
BBIYUCIUTEIILHOMN

CPEICTB TEXHUKHU u

aBTOMAaTU3UPOBAHHBIX CHUCTEM  (IIPOTPaMMBbl,

IIpOorpaMMHBIC KOMIIJICKCHI u CI/ICTGMH) )

MAaTEMAaTU4ICCKOC, I/IH(I)OpMaLII/IOHHOC,
TCXHUYCCKOC, JIMHIBUCTHUYCCKOC, ITPOrpaMMHOC,
SPTOHOMHUYCCKOC, OPraHUu3allMOHHOC U ITPaBOBOC
obecreueHue ABTOMATU3UPOBAHHBIX
I/IH(I)OpMaI_[I/IOHHBIX, BBIYUCIUTCIIBHBIX,
MNPOCKTUPYOIIHUX W  YIHOPABAIOIHUX CUCTCM;
BBICOKOITPONU3BOAUTCIIbHBIC BBIYHCIICHUA u

CYIICPKOMIIBIOTEPHAA TCXHHKA, TCXHOJIOT U



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 data

sciences;

- teaching activities in the field of data

science.

pa3pa60TKI/1 TCXHHUYCCKUX CpCACTB
BBEIUMCIIMTEIbHONM TEXHUKH | MMpOorpaMMHBIX

MIPOYKTOB.

2.3 Buabl npoeccHOHAIBHOM 1eATeIbHOCTH
B pamkax ocBoeHMs Imporpammbl acCIMpaHTYpBI
BBIITYCKHUKM MOTYT TOTOBUTBCA K PELICHUIO
3amad = MPOPECCUOHANBHOW  ACSITENHLHOCTH
CJIEIYIOINX BUOB:
- HAy4YHO-HCCIIEA0BATEIbCKAs
NesTeNbHOCTh B OOJACTH HAyK O
JAHHBIX;

- [OpenogaBaTCiibCKasd ACATCIIBHOCTL B

001acTH HayK O TaHHBIX.



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

scientific 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 primary field of learning;

5) demonstrate the ability to frame

rescarch in the context of

3. KomneTeHU# BHIMYCKHUKA

B coorBerctBum ¢ IlomoxxkenmeM 00
o0pa30BaTeIbHBIX MTPOrpaMMax, PeaTu3yeMbIX B

Ckonrexe HaunHas ¢ 2022/2023 yuebGHOTO TOAA,

BCE BBIIYCKHUKM IIPOrPpaMM  aCIHUPAHTYPHI
JOJDKHBI  chopMHpoBaTh  Cieayromuid  Habop
KOMIIETEHIINH:

1) ¢opmynupoBaTb TeMy YHUKAJIbHOTO
HAay4yHOI'O HCCIEAO0BAHMS, OTBEUYAIOILETO
3armpocaMm o0IecTBa, IUIAHUPOBaTh U
BBIIIOJIHATh HAY4YHO-UCCIIENOBATENBCKYIO
paboTy,  MpUIEPKHUBAsICh  BBICOKHX
CTaH/JAapTOB M O3TUYECKUX IPUHIIUIIOB,
JEMOHCTPHUPOBATh JINJEPCKHUE KavueCTBa,
OLICHMBATh IIPUMEHUMOCTb PE3YyJIbTAaTOB
HCCIENOBAHUM B  KPAaTKOCPOYHOM U
CPEAHECPOUHON NMEPCIEKTUBAX;
2) BHOCHTb BKJaJl B HAy4YHbIE 3HAHUS IyTEM
IIPUMEHEHHUS

HAy4YHBbIX METOOO0B

HCCIIEI0BAHUS u BBICTpanBaHUs
CTPYKTYPHUPOBAHHOMN apryMEHTalUU;

3) AEeMOHCTpUPOBATH MAaCTEPCTBO B 00JIACTH
WCCIIEI0BAHMS, BKIIFOUAsl 3HAHUE TEOPUH,
METOJI0JIOTUH Y HAyYHOU JIUTEPATYyPHI;

4) y4uTHIBAThH COLMAJIbHBIN,

DKOIOTHYECKHM, JEIOBOM W ITHUYCCKHI

KOHTEKCT TpU TMPOBEIECHUH HAy4YHOTO

UCCIEIOBaHMS, a TakKe paclupsTh
3HaHUSA 3@  IIpelellaMd  OCHOBHOM
00J1aCTH KCCIIEIOBAHUS;

S) HmeMOHCTpPUPOBATH CIOCOOHOCTH

IIpOBOJUTL HCCIICAOBAHHC C YIIOPOM Ha

MPAKTUICCKOC MMPUMCHCHUC,



3.1.

competencies,

applications and identification or
creation of potential markets;
6) think analytically and communicate
the results of his or her research to
both  expert and  non-expert
audiences;
7) demonstrate and apply pedagogical
proficiency;
8) work together with other people and
work independently;
9) demonstrate leadership capacity for

technological innovation.

On of

graduates of PhD Program

top the mentioned-above

should acquire the following competencies:

)

2)

independently conduct scientific
research and manage scientific research
in the field of professional activity, in
particular, in the field of information
science and computer technology and
basic artificial intelligence .

demonstrate ~ knowledge  of  the
theoretical foundations of data analysis
and optimization, as well as the
capabilities and limitations of the main
packages and programs for solving data
analysis problems, including the ones

based on the artificial neural networks.

6)

OPHUCHTHUPYSACH HAa ITOUCK /v CO3aaHHC
NMOTCHIMAJIbHBIX PBIHKOB,

AHAJIMTUYCCKH MBICIINTDH u OLITH
CIIOCOOHBIM JOHOCHUTB PE3YyJIbTaThl CBOUX
HCCIEIOBaHUN Kak g0 CrI€ouajancCToB,

TaK M JO HCCIICIIUAJINCTOB,

7) IEeMOHCTPUPOBATH " MIPUMCHSITH
MeIarOTHYeCKIe HABBIKH,

8) paborarb kKak B KOMaHJEe, TaK H
CaMOCTOSITEIILHO;

9) TmposBIATH JUACPCKUE CIOCOOHOCTH B
obnmacT  pa3pabOTKM W BHEAPCHHS
WHHOBAI[MOHHBIX TEXHUYECKHX
peuieHui.

3.1. ITomumo BBIIIIECTIEPEUNCIIEHHBIX
KOMITETEHITUH, Yy BBITYCKHUKOB IPOTPAMMBI
JOJDKHBI ~ OBITh  C(OPMHPOBAHBI  CIIEIYIOIINE
KOMITETEHITUH:

1)

2)

CaMOCTOSITENIFHO TPOBOJUTH HAay4YHBIC
WCCIIC/IOBAaHUS W PYKOBOJIUTH HAYYHBIMH
UCCIIEeJOBAaHUSAMU B obmactu
npoeCcCUOHANIBHON  JEATENbHOCTH, B
YacTHOCTH, B 001acTé WHPOPMATHKH,
BBIUMCIIUTENILHOW TEXHUKH H OCHOB
MCKYCCTBEHHOTO MHTEJIICKTA.
JI€MOHCTPHPOBAThH 3HAHUSA
TEOPETUYECKMX OCHOB aHAJIM3a JaHHBIX
U ONTHMH3AIUH, & TAaKXKe BO3SMOXKHOCTEH
U OrpaHMYCHUH OCHOBHBIX MAKETOB M
IporpamMMm JUis pelieHus 3ajad aHajau3a

JaHHBbIX, B TOM 4YHCJIC, OCHOBAHHBIX Ha

HNCKYCCTBCHHBIX HCI\/JIPOHHI)IX CCTiX.



3)

4)

5)

create new methods or adapt existing
methods for data analysis, as well as
create, maintain and use programs and
software packages for data analysis.

use mathematical modeling and
numerical methods, with the integration
of data analysis methods (including
those, based on the artificial neural
networks), solve applied problems,
including the ones, utilizing publicly

available and commercial data sources.

prepare and publish scientific articles in
the field of data science, mathematical

modeling and artificial intelligence in

3)

4)

S)

c0371aBaTh HOBLIE METOBI IR
aJanTHUPOBaTh CYIIECTBYIOIUE METOJIbI
Ui aHalM3a

JaHHBbIX, a TaK¥XKE

CO3/1aBaTh, COIPOBOX/IATh u
UCTIOJIB30BaTh MPOTPaMMBbI M KOMILIEKCHI
HpOFpaMM JJIA aHAaJIn3a JaHHBIX.

HCIIOJIb30BaTh MaTeMaTHIECKOe
MOJICITHPOBAHKME Y YUCIICHHBIC METOJIBI, C
HHTETPUPOBAHUEM  METOJIOB aHalu3a
JAaHHBIX (TOM YHuCJI€C, OCHOBAHHBLIX Ha

HCKYCCTBEHHBIX HEMPOHHBIX CETSIX), IS

pelleHHs TPHKIAJHBIX 33Jad, B TOM
qHUCIe, c UCIIOJIb30BaHHEM
OOIIEAOCTYIIHBIX U KOMMEpPYECKHX
MCTOYHUKOB JIaHHBIX.

HOJIOTaBJIMBATh u Iy OJINKOBATh

HAay4HbIC CTaTbU B obmactu HayK oO

leading international journals, and JaHHBIX, MaTeMaTH4eCKOIo
develop the respective educational MOJICTUPOBAHUS U HMCKYCCTBEHHOTO
materials under the guidance of a more MHTEJJIEKTa B BEIYLINX
qualified specialist or independently. MEXTyHApOTHBIX KypHajax, "
Matrix of competences 1is presented in pa3pabatbiBaTh COOTBETCTBYIOILIKE

Appendix 1. y4e€0HO-METOANYECKUX MaTepuaibl MOJ

PYKOBOJICTBOM  cHenuanucra  Oonee

BBICOKOM KBaJ'II/I(bI/IKaI_[I/II/I nin

CaMOCTOATCIIbHO.

Marpuna  KOMIETEHUMH  IPEICTaBICHA B

[Ipunoxenun 1.

4. Program Structure 4. CTpyKTypa nporpamMmsl

Pa3paboTka mporpamMmbl OCYIIECTBISIETCS B

The development of the program is

COOTBCTCTBHUH C (I)ezlep AJIbHBIMH

carried out in accordance with federal state

TroCyaJapCTBCHHBIMU TpC6OBaHI/I}IMI/I n

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.

JIOKaJIbHBIMU IIPABOBBIMU AKTaMHU U IIPAaBUIJIAMHU
Ckonrexa. B cTpykTypy mHporpaMMbl BXOIST
TPU KOMIIOHEHTA: Hay4yHbIM, 0Opa3zoBaTeIbHBIN
n urtorosas arrecranusa. OCBOEHUE NMPOTrPAMMBI
aCIUPaHTYpbl OCYILECTBIISCTCA AaCIUPAHTaAMU

110 UHAWBUIYAJILHOMY ILIAHY.

Crpykrypa O0pa3oBarennbHoii nporpammbl PhD / Doctoral program Structure

Juement O0pa3zoBarenbHoii nporpammbl PhD / Doctoral program Oos13aTenbHbIi /
Element Compulsory

Hayunbiit komnoneHnt / PhD Thesis Research

HccaenoBanust mo reme Auccepramum / PhD Thesis Research +
Oopa3oBaresbHbIi KOMIIOHEHT / Coursework

Metononorust HayuHoro ucciaenosanus / Research Methodology +

Kypcs! no ocHoBHO# nnpeametHoi o01actu / Advanced Major-Field +

courses

Oo6mue xkypesol / General doctoral courses +

HUctopus u puiocodpus nayku. Kanaunarckmnii 3x3amen / History +

and Philosophy of Science. Candidate Exam

Anrmmiicknii 361K, Kanauaarckuii 3x3amen / English. Candidate +

Exam

®akyabraTuBbl / Optional courses -

Kypchl 10 HHHOBAIUSIM U NPeANPHHUMATEILCTBY / -

Entrepreneurship and Innovation courses

ITenarornyeckas npaktuka / Pedagogical Experience +

Yr1Bepaxnenue miana aucceprauuu / Thesis Proposal Defense +

KBanudukannonnsiii 3xk3amen / Qualifying Exam +

E:xeronnas arrecrauusi / Annual Progress Review +




JononnurtenbHas arrecranusi / Additional Progress Review +
Hrorosas arrecranus / Thesis Final Review
Hrorosas arrecrauusi / Thesis Final Review +
Scientific component: Hay4Hblii KOMIIOHEHT:
PhD Thesis Research, which prepares the MccaenoBanume mno TemMe JMCCEPTALMH,
graduate student for independent scientific koTopoe TOTOBHUT acripaHTa K

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 doctoral courses address questions on
general problems of philosophy and history of

science, and also for practical

knowledge of the

prepare
English language for

participation in various forms of international

CaMOCTOATEIbHOM HaquOﬁ JACATCIIBHOCT H

SIBJISIETCS OCHOBHOU COCTAaBJIAIOLIEH

oOpa3zoBarenbHOU mporpamMmel PhD.

Oo0pa3oBaTebHbIA KOMIIOHEHT:

MeTtonoorust  Hay4YHOro MccjeI0BAHHUS
paccMaTpuBaeT OCHOBHBIE METO/Ibl U MPAKTUKH
HAyyHOrO  MCCJIEJOBAaHUS B  IPEIMETHOU
o0yacTH, a TaKXxe 0o0IIue BOMPOCHI HAYYHOM
JESITEIIbHOCTH, BKJIIOYAst CTaHAAPTHI
YECTHOCTH U JITHKHU, NPAKTUYECKHE HABBIKU

HaIlICaHUs CTaTeH M 3asBOK Ha I'paHThI U T.A.

Kypcbl o 0CHOBHO# mpeAMeTHOH 00/1acTH
JAIOT BO3MOXKHOCTh YTIyOJCHHOTO W3Yy4EeHUS
KOHKPETHOM HAay4YHOW 00JIACTHU M HampaBIICHbI
Ha TMOATOTOBKY K

cladye KaHIUIATCKUX

9K3aMCHOB IO HAYYHBIM CIICLIUAJIbHOCTAM.

OO0mue Kypchbl 3aTparuBarOT BOIMPOCHI IO
obmuM mpobremMaM Quiocohur M UCTOPUU
HAayKH, a

TAaKXKEC noAaroTaBJIMBAIOT K

IIPAKTUYECKOMY  BIJIAJICHUIO  AHIIIUMHCKUM
SI3BIKOM JIJISL y4YacTHsl B Pa3IMYHBIX (opMax

MEXIYHApOIHOr0 HaydyHoro ooOmeHna. OOmiue




scientific exchange. General courses include
the courses “History and Philosophy of

Science” and “English Language”, the
intermediate certification of which is equivalent

to passing the corresponding candidate exam.

Pedagogical Experience prepares the graduate
for practical teaching activities and includes
brief theoretical

training and practical

experience as a course teaching assistant.

Thesis Proposal Defense presents the scientific
rationale for the topic of the dissertation
research and includes the following sections:
statement of the purpose of scientific research,
the proposed method of achieving the goal,
directions for the literature review, the proposed
structure of the dissertation and expected

research results.

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 reviews

evaluate the results of the postgraduate

students’ work during the course of the

program and provides recommendations for the

implementation of an individual plan.

Kypchl  BKIouatoT Kypcbl «Mctopus wu
¢unocopuss HayKu» U «AHIITUHACKHHA S3BIK»,
IPOMEKYTOUHAS arTecTanus KOTOPBIX
NPUPABHUBACTCS K CAa4e COOTBETCTBYIOILIETO

KaHIUJaTCKOI'o 3K3aMCHa.

Ilenarornyeckasi NPpaKTUKA MOATOTABIMBACT
BBIITYCKHUKA K MPAKTUYECKOUN Meaarornyeckom
NESTEIbHOCTH M BKJIIOYaeT  KPaTKyro
TEOPETHUUECKYIO MOJITOTOBKY M MPAKTUYECKUN

OIIBIT B Ka4YCCTBC ACCUCTCHTA IMPCIOoAaBaTCIsd

Kypca.

YTBep:KeHue IJ1aHA AUCCepTAIIAH

NOPEICTaBIsIeT HaydyHOe OOOCHOBAHHME TEMBI
JUCCEPTALMOHHOIO UCCIIEIOBaHMSI U BKIIIOYAET
cienymoomue paszeibl: (GOpMYIHUPOBKY LIETU

HAay4YHBbIX I/ICCJICI[OBaHI/II;’I, npeﬂnaraeMmﬁ

MCTO/ JOCTHIXCHUA neiau, HaIllpaBJICHUSA

o030pa  JUTEPaTypHI, Ipe/InoIaraeMyo

CTPYKTYPY 0KHJIaeMble

PE3YIbTAaThI I/ICCJIG,I[OBaHI/Iﬁ.

JMCCepTallul U

KBanndukanmoHHbIii 3K3aMeH OLIEHUBAET
3HaHMS W HAaBBIKM acIUpaHTa B O0JIAaCTU €ro
HAy4YHO-MCCIIEOBATEIILCKON  JEATEIIBHOCTH H
IIPUPABHUBAETCS K KaHAWJATCKOMY 5K3aMEHY

IO CrI€CIMaJIbHOCTH.

Bo Bpems exerogHoii arrecralud M

IIOHOJIHHTEJILHOﬁ aTTeCTallui OLICHHUBAKOTCA
PEC3YyJIbTaThl pa6OTLI acCliipaHTa 3a TIoa U
Jar0TCA 110

PEKOMCHAAINN pcain3anuun

WHIWBUAYAJIBHOI'O IIJIaHA. OHCHKa Kadye€CTBa



Evaluation of the quality of the research
conducted and the results achieved by the
postgraduate student is the basis for making a
decision on the continuation of the postgraduate

study in the PhD educational program.

Electives (Additional courses at the choice of

a graduate student) — from 0 to 60 ECTS.

The Thesis Final Review:

The Thesis Final Review a procedure that

certifies the PhD student's successful
completion of the Doctoral program and
assesses the readiness of the PhD thesis to be
recommended for the PhD Thesis Defense. The
of the

modalities defense are organized

following the regulations of Skoltech.

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

studies.

The structure of the PhD industrial path
generally corresponds to the structure of
Skoltech Doctoral program. The key difference
of the industrial PhD path is a peculiarity of a

coursework component.

MMPOBCACHHOI'O HUCCIICAOBAHUA U JOCTHUIHYTBIX

acIUpPaHTOM pe3yJIbTaToOB SIBJISICTCS
OCHOBaHUEM [UIsl TIPUHATHS PEHICHUS O
MPOAOIDKEHUH OOy4YeHHs B aclHUpaHType IO

oOpa3oBarenbHO# nporpamme PhD.

dakyabTaTuBbl ([J0N0MTHUTEIbHBIE KYpPChI

1o BeI0Opy acnimpanTa) — ot 0 10 60 3.e.

HUrorosas arrecraiys:

HroroBasi arrecrammsi - 3TO IpoLENYpa,

YAOCTOBEPSIIOIIAs yCIIETHOE  OCBOCHHE
Acniupantom OOpazoBaTenbHON

PhD u

MPOrpamMMBbI
OLICHMBAIOIIAsl ~ BO3MOXKHOCTH
pekomenaauuu ero Jluccepraumm k 3amure.
@dopMa 3aIUTH OPraHU30BaHA B COOTBETCTBUU

¢ permaMenToM CkoJrexa.

Cxonrex IIPEIOCTABIISIET CTYIIEHTY

BO3MOXXHOCTh ~ PaOOTBI HAaJ COBMECTHBIM
Hay4YHO-HCCIICIOBATEIbCKUM HPOEKTOM MEXIY
CKkonTexoM M MHAYCTPHAIbHBIM NAapTHEPOM BO
BpeMs  OOydeHus

10  HMHIYCTPHUAIBHOU

tpaektopuu PhD.

B nmanHOM cnyuae cTpyKTypa UHIyCTpUATbHON
Tpaekropur PhD B 1enoM COOTBETCTBYET

CTPYKTYype MporpaMm acnupantypsl Ckonrexa.

CyliecTBeHHOE  OTIMYME HHIYCTpUAIbHON
TPaeKTOPUH PhD 3aKJIFOYaeTCs B
0COOEHHOCTSX 00pa3oBaTeIbHOrO

KOMIIOHCHTA.



5. Conditions of the Educational

Program

Skoltech fulfills the requirements stated in
FSER related to conditions for the PhD
program  implementation, including: 1)
requirements for logistics, educational and
methodological support, 2) staff conditions for

the PhD program implementation.

5.1. Logistics, educational and methodological

support.

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

PhD program and individual study plan.

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

Internet.

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. YeaoBus peajm3auuu nNporpamMmmbl

Cxonrex BBITIOJIHAET TpeOoBaHus,
YCTaHOBJICHHBIE OI'T K YCIOBUAM
peanusanuu porpamm aCIIUPAHTYPBHI,

KOTOpBIE BKJIIOYAIOT B ce0s 1) TpeboBaHUs K
MaTepuaIbHO-TEXHUIECKOMY u
y4e0HO-METOANYECKOMY O00ecIedeHno, 2) K
KaaApOBBIM YCIIOBUAM pain3aliiid NporpaMm

aCIHUPAHTYPBHI.

5.1. MarepuaibHO-TEXHUYECKOE u

y‘Ie6HO-MCTOI[I/I‘ICCKOC obecreueHue

5.1.1. Ckontex oOecneynBaeT acHUPAHTY

JOCTYTI K Hay4YHO-HMCCIIE0BaTENIbCKOM
UH(QpaACTpyKType B COOTBETCTBHUH  C

MIPOrpaMMoi aCIHUPaHTYPhI u

HWHAWBHUYaJIbHBIM IIJIAHOM pa6OTBI CTYACHTA.

5.1.2. Ckontex obecreunBaeT aclUpPaHTy B

TCUCHUC BCETO nepuoaa OCBOCHHA

MPOrpaMMBbl ACTIMPAHTYPbl MHAWBUIAYaJIbHbIN

TOCTYTI K AIIEKTPOHHOMN
MH(POPMALIMOHHO-00pa30BaTeIbHON cpene
OpraHu3aIIH HIOCPEACTBOM

1H(OPMAIIMOHHO-TEIEKOMMYHHUKAI[HOHHOM

cetu "UntepHet".

5.1.3. Ckontex oOecneynBaeT acHUPAHTY
JOCTYTI K y4e0HO-METOIMICCKUM
MartepuanaMm, OuOIHOTEYHBIM (OHIAM H

6I/I6J'II/IOTCLIHO-CHpaBOLIHBIM CHUCTCMAM, a

TaKXC I/IH(I)OpMaL[I/IOHHLIM,

MH(POPMALMOHHO-CITPABOYHBIM cucTeMam,



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

accompany the

processes, including information on the
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

implementation has an academic degree

(including an academic degree received abroad

and recognized in the Russian Federation) and

npodeccHOHaIbHBIM 0a3aM JaHHBIX, COCTaB
KOTOPBIX OIpENENIeH AaHHOW IIPOrpaMMoOu
aCIIMPaHTYpbl W WHIUBHUIYAIBHBIM IIJIAHOM

paboTHI.

5.1.4. OneKTpOHHas

nH(POPMaLMOHHO-00pa30BaTeIbHAas cpena

OpTaHu3aIIH obecrieynBaeT IOCTYT
aCIMPAHTy KO BCEM 3JICKTPOHHBIM pECypcam,
KOTOpPbIE COIIPOBOXKIAIOT
Hay‘-IHO-I/ICCHCIIOBaTCJIbCKI/Iﬁ )41
o0pa3oBaTebHBIA MPOIECCHI, B TOM YHUCIE K
nHpopmaiuu 00 HTOTaxX MPOMEKYTOUHBIX
aTTeCTallMii ¢ pe3yJbTaTaMU BBITOJHCHUS
HUHAUBUYaJIBHOT'O IJIaHa HaquOﬁ
ACATCIIPHOCT U OLICHKAaMHM  BBIIIOJITHCHUA

WHJWBHUIyaIHHOTO IJIaHa PAOOTHI.

5.1.5. Hopma o0ecrneuyeHHOCTH
o0pa3oBaTeNbHON JIEATENHHOCTH Y4YEOHBIMH
W3JIaHUSIMHU OTIPEJIEISETCS UCXOS U3 pacuera
HE MeHee OJHOro y4eOHOro Wu3JaHus B
nmeyaTHoW W (WW) DJIEKTPOHHOU (opme,
JOCTAaTOYHOTO JJIE OCBOEHHUS TPOTPaMMBbI
aCIUpaHTYphl, HA KaXJOr0 aclupaHTa [0

KaXKI0H JUCHHUIIJINHE, BXOJISIIEH B

WHIWBHIyaTbHBINA IJIaH PAaOOTHI.

5.2. TpeOoBaHusI K KaJApPOBBIM YCJIOBUSM

peaju3aluy NPorpaMM acnupaHTyphbl

5.2.1. He menee 60 mpoOLIEHTOB YMCIECHHOCTH

IITAaTHBIX Hay4YHbIX u (nm)

Hay4HO-IIEJarOrM4eCKUX pabOTHHKOB,
Y4acCTBYIOIIMX B peaju3alud MpOorpaMmbl
aCMUpPaHTYpPhl, UMEIOT YYEHYIO CTENEHb (B TOM

YUCJIC YUCHYIO CTCICHb, IIOJIYYCHHYIO B



(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.

WHOCTPAHHOM T'OCYAAapCTBE U MPU3HABAEMYIO
B Poccuiickoit ®denepanuu) u (Wiam) ydeHoe
3BaHME€ (B TOM UHCJIE YYEHOE 3BaHHe,
MOJIyYEHHOE B MHOCTPAHHOM TOCYIapCTBE W

npusHaBaemoe B Poccuiickoit denepanun).

5.3. Apanranusi nporpaMMbl  00y4eHHs

JI01eH ¢ OIrpaHHYCHHBIMHA BO3MOKHOCTAMH

OOpazoBarenpHasi MporpaMMa aJaanTUpPOBaHa
uist  o0ydeHus WHBAJWAOB U JIIOACH C

OrpaHHM4YC€HHBIMH BO3MOKHOCTIAMMU.

CTyI[eHTaM U3 4YHuCJla MHBAJIMJIOB M JIHIOaM C

OrpaHU4YCHHBIMHA BO3MOXHOCTAMU

obecriedynBaeTcss JOCTYI KO BCEM 3aHHSIM H

IIOMCIICHHUAM HWHCTUTYTA, rae co31aHa

O0e30appepHas cpena. B oOpasoBarenbHOM

mnmponecce HCIIOJIB3YHOTCA CIICHHUaJIbHbIC
TCXHHYCCKUC cpeacTBa O6y‘~I€HI/I$I
KOJIJICKTUBHOI'O u HHIAUWBHUIYAJIbHOI'O

IIO0JIB30BaHUA JIs1 HWHBAJIMAOB MW JIMI C

OrpaHUYCHHBIMH BO3MOXHOCTAMU 3IO0POBbBA,

BCEM  OOy4arolMMCs  NPENOCTABISAIOTCS
Ie4yaTHbIe 51 (unn) DJIEKTPOHHBIE
oOpa3oBarenbHble  pecypcsl B (opmax,

AIalITUPOBAHHBIX K OTPAHUYCHUAM 310POBbBA.



O6pasoBaTenbHas nporpamma PhD / PhD Program: "B "
N3 AaHHbIX B Hayke u /"Ce and Data Science and "
y Th: "1.2.1 y 11 UHTENEKT U MALIMHHOE oByyeHue",
1.2.2 Matemar MeToabl U

nporpamm", "1.2.3 TeopeTuyeckas uHdopmaTtuka, kubepHeTuka", "2.3.1 CUCTEMHbIN
aHanus, M o6p: Ka cTaTucTuka", "2.3.5
Marematuyeckoe u npor cuctem,
KOMMJIEKCOB U KOMNbIOTEPHbLIX ceTen" / research area: "1.2.1 Artificial Intelligence and
Machine Learning", "1.2.2 Mathematical Modeling, Numerical Methods and Software", "1.2.3

Theoretical Informatics, Cybernetics”, 2.3.1 System Analysis and Informatlon Processing, "2.3.5

npwnox(euue 1 - MaTpuua KomneTeHUUn
ix 1 - Matrix of C:

Kownercauun / Competences

K1 - popmysmposats Temy r0 HayuHoro o 3anpocam oBWICCTBA, IIAHNPOBATS 1
BHITONHATE padory, BBICOKHX CTAH W STHYECKUX

JIEMOHCTPHPOBATH JIHJEPCKHE KAYeCTBA, OLEHHBATH. b PE3YNIBTAaTOB il B KpaTkocp it 1
cpemecpouroii epenextisax / 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 - BHOCHTS BKITAZl B HayWHbIC 3HAHIA TyTCM PHMCHCHHA HAYHHBIX MCTO/IOB HCCCAOBARIA H BHICTPAHBANTI

and for C and Pesyanati oGyuenust (komnerenuunu) / learning outcomes (competences) CTpYKTYpHpOBanHoii aprymentaui / C2 - make an original contribution to knowledge through structured reasoning and
K 1CIA (R ICTEINBNT) / Jearhing oute mpetences) the of the scientific method;
ateropus
3auéTHble | anemeHTa / K3 - pO/1eMOHCTPUPOBATD MACTEPCTBO B 06/1ACTH HCCIIEI0BAHNA, BKJIOYAs SHAHHE TEOPHH, METOOJIOTHH 1 HayqHOIT
HaunmeHosaHve anemeHTa obpasosatentHoii | Kop Kkypca / eAVHNLLY/ Element nuteparypsi / C3 - demonstrate mastery of the academic domain of his/her research, including pertinent theory,
nporpamMl / Doctoral Program Element Course code | ECTS credits status K1/C1 | K2/C2 | K3/C3 | K4/C4 | K5/C5 | K6/C6 | K7/C7 | K8/C8 | K9/C9 |K10/C10 | Ki1/CH |K12/C12 | K13/C13 | K14/ C1a | Methodology, and scholarly literature;
1. Hayuuein / PhD Thesis Research K4 - yuutbisarh if, HKONOrHHCCKHL, 1ETI0BOM 1 HTHUCCKI KOHTEKCT IPH TIPOBE/ICHHH nayettoro
O6s3aTentH HCCIICA0BANNA, & TAKKCE PACLIMPATE 3HAHNA 33 ii oGmacTn /C the social,
o o Teme. / o 53 53 5 2 2 e N 3 3 3 environmental, business, and ethical context of his o her research, as well as gain contextual knnwled"e outside his or her
5 v primary field of learning;
Thesis Research - C y
2.0 i /c k K5 - ieMoHCTpHpOBaTh b IPOBOITH C YTIOPOM Ha MPAKTHYECKOE IPHMEHEHIE, OPHEHTHPYSICH
06s3aTenbH Ha OMCK WHLTH CO3IAHME NOTEHUHANBHBIX phiHKoB / C5 - demonstrate the ability to frame research in the context of
M W51 HayHOrO / STy . . . . applications and identification or creation of potential markets;
hodol @

i G 8y B y K6 - ananntiaeckn Mmume 1 BT CIIOCOBHbIM Z1OHOCHTH PE3YITLTATH CBOHX HECCIOBANi KAK 10 CICIMATHCTOR, Tak
MeTogonorvsi Hay4Horo 110 - think and the results of his or her research to both expert and non-
VYCCeN0BaHms: BbIMUCTIUTENbHbIE expert audiences;

CUCTEMBI 1 @HANNS AAHHbIX B Hayke x x x x K7 - /eMOHCTPHPOBATS H IPHMERATS neaaroruueckie nasbikn / C7 - demonstrate and apply pedagogical proficiency;
1 TexHuKe / Research Methodology:
Computational and Data Science and K8 - paGorath Kak B KOMaHIe, Tak 1 camocTosTensHo / C8 - work together with other people and work independently;
1 Engineering DG030102
(SR (EH N e CaEE Obmaatencn K9 - mpogamsmh TmACpRie CrocoSoCTi b 067aCTH pa3paSoTKIt i BHEAPCHI MHHOBALONHEIX TexHecKirs pemernii /
. C9 - demonstrate leadership capacity for technological innovation;

M3 KaTanora kypcoB / Advanced Major Field b / i = X

Courses from Course Catalog: 3 C y K-10 - caMOCTOATE/ILHO POBOINTH HAy4HbIE M PYKOBOIHTB Hay B ofnacti
KypC, BbIGpaHHbIA B COOTBETCTBIM C pOdeCCHONATBHOI ACATEIBHOCTH, B HACTHOCTH, B OGAACTH HiHPOPMATHKH, BLYHCIHTENLHOI TEXHHKH I OCHOB

! 5 HCKYCCTBEHHOTO MHTEILIEKTa
MHANBIRYANEHBIM yHEOHBIM NNIAHOM x x x /C-10 - independently conduct scientific research and manage scientific research in the field of professional activity, in
/ Course specified in individual study particular, in the field of information science and computer technology and basic artificial intelligence;
2 plan
O6s3atencH K-11 - IeMOHCTPHPOBATE 3HAHNS TEOPETHUECKHX OCHOB AHATH3A JAHHKIX W ONTHMH3ALNHN, & TAKAKE BOMOKHOCTEH 1
il / 5 5 P b OrpanuueHi OCHOBHbIX NIAKETOB H IPOTPAMM /LI PIICHHS 5221 HAIH3A JAHHBIX, B TOM UHCIIE, OCHOBAHHEIX HA
O ., g r HEKyCCTBOHHEIX < cersax / C-11 - of the of data analysis and
ELOLNY y as well as the and li of the main packages and programs for solving data analysis
WcTopusa n dunocodma Hayku. problems, including the ones based on lhc‘ artificial neural networks;
Kanguparckuii ak3ameH / History and X x x x
3 Philosophy of Science. Candidate Exam DG060026 6 K-12 - conaaan, HOBbIE Mew:\u W/IH aJIaNTHPOBATh CYIIECTBYIOLIHE METO/IbI /U1 aHAJIH3A JIaHHBIX, & TAK/Ke CO3/1aBaTh,
~ ~ aTh IIPOTPaMMBbI 1 nporpamm Jutst ananmsa Aanmeix / C-12 - create new methods
AHTAINACKMI 53bIK. KaHamaaTcki X M M M or adapt exmmg methods for data analysis, as well as create, maintain and use programs and software packages for data
4 aKk3ameH / English. Candidate Exam DG030003 3 analysis;
Heob6sizaten
bHbI / X X K-13 - ucrnionb30Bath MaTeMaTHyecKoe u METO/IbI, C HHTET METO/I0B aHaln3a
Py . . JAHHBIX (TOM YHCIIE, OCHOBAHHBIX HA HCKYCCTBEHHBIX HEHPOHHBIX CETSX), VIS PELISHHS MPHKIAHBIX 327124, B TOM HHCIIE,
aKynkTaTuBe! / Optional Courses Optional ¢ OBLLIEAOCTYIIHBIX H KOMMEPUECKHX HCTOUHUKOB JiaHHbiX / C-13 - use mathematical modeling and
AHMUACKWI SA3bIK ANS aCUPaHTOB: numerical methods, with the integration of data analysis methods (including those, based on the artificial neural
NOATOTOBKA K KAHAWAATCKOMY networks), solve applied problems, including the ones, utilizing publicly available and commercial data sources;
x x
aKsameHy / Academic Communication: K-14 - M0ArOTABIMBATE U MTyGIHKOBATE HAyUHBIE CTATHH B 00MACTH HAYK O JIAHHBIX, MATEMATHYECKOrO MOACTHPOBAHNS
5 Preparatory English for PhD Exam DF030029 HCKYCCTBEHHOTO HHTE/IEKTA B BEYIIMX MEKIYHAPOIHELX KyPHANAX, H Pa3paGaThiBaTh COOTBETCTBYONIIE Yie6HO-
Kypcbl M0 MHHOBALMSIM 1 METOZIHHECKHX MATEpHATH! T PYKOBOZICTBOM CTICLIHATHCTA G0TIee BHICOKOi KBaTH(HKAIIH WTH caMoCTOsTeNbHO / C-
NPEANPUHMMATENLCTBY M3 KaTaNoM 14 - prepare and publish scientific articles in the field of data science, mathematical modeling and artificial intelligence in
' M M leading international journals, and develop the respective educational materials under the guidance of a more qualified
KypcoB /Entrepreneurship and specialist or independently.
Innovation Courses from Course
6 Catalog
0Ob6s3aTensH
Meparornyeckas npakTuka / Pedagogical b/ X x x
i 3 Compulsory
0O6s3aTensH
YT nnaHa pTauum / Thesis b/ X X X X X X X X
Proposal Defense DD060021 6 Compulsory
0O6s3aTensH
Ki n / Qualifying bl / X x
Exam DL 3 Compulsory
0O6s3aTensH
ExerogHas attectaums / Annual Progress bl / X x x X
Review - Compulsory
O6szarenscH
ar / Additi bt / x X x x
Progress Review - Compulsory

3. Utorosas attectaums / Thesis Final Review




ar

us / Thesis Final Review

0O6a3aTensH
biin /
@




	 
	1. PhD Program Overview 
	2. Description of the Professional Activity of Graduates 
	 
	2.1. Areas of professional activity 
	 
	Professional activities of postgraduate program graduates include: 
	- tasks of developing programming theory, creating and maintaining software for various purposes; human-machine interfaces; models, methods, algorithms and software for computer graphics, visualization, image processing, virtual reality systems, multimedia communication; 
	- research into the processes of creating, accumulating and processing information; research into methods for converting information into data and knowledge; creation and research of information models, data and knowledge models, methods of working with knowledge, methods of machine learning and discovery of new knowledge; research into the principles of creation and operation of hardware and software automation tools for these processes; development and research of models and algorithms for data analysis, detection of patterns in data and their extractions development and research of methods and algorithms for analyzing text, spoken language and images. Development of methods, languages and models of human-machine communication; development of methods and models for recognition, understanding and synthesis of speech, principles and methods for extracting data from texts in natural language. Development of methods for pattern recognition, filtering, recognition and synthesis of images, decision rules. Modeling
	 
	- development of fundamental principles and application of mathematical modeling, numerical methods and software packages for solving scientific and technical, fundamental and applied problems. Development of new mathematical methods for modeling objects and phenomena. Development of qualitative and approximate analytical methods for studying mathematical models. Development, justification and testing of effective computational methods using modern computer technologies. Implementation of effective numerical methods and algorithms in the form of complexes of problem-oriented programs for conducting computational experiments. Comprehensive research of scientific and technical problems using modern technology of mathematical modeling and computational experiment. Development of new mathematical methods and algorithms for checking the adequacy of mathematical models of objects based on natural experiment data. Development of new mathematical methods and algorithms for interpreting a natural experiment based on its
	2.2 Objects of professional activity 
	 
	The objects of professional activity of program graduates are: computers, complexes, systems and networks; software for computer equipment and automated systems (programs, software packages and systems); mathematical, informational, technical, linguistic, software, ergonomic, organizational and legal support for automated information, computing, design and control systems; high-performance computing and supercomputing; technologies for the development of computer hardware and software products. 
	 
	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 data sciences; 
	-​teaching activities in the field of data science. 
	 
	 
	3. Competences of the Graduate 
	 
	PhD Thesis Research, which prepares the graduate 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 doctoral 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 Science” and “English Language”, the intermediate certification of which is equivalent to passing the corresponding candidate exam. 
	 
	Pedagogical Experience prepares the graduate for practical teaching activities and includes brief theoretical training and practical experience as a course teaching assistant. 
	 
	Thesis Proposal Defense presents the scientific rationale for the topic of the dissertation research and includes the following sections: statement of the purpose of scientific research, the proposed method of achieving the goal, directions for the literature review, the proposed structure of the dissertation and expected research results. 
	 
	 
	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. 
	 
	Electives (Additional courses at the choice of a graduate student) – from 0 to 60 ECTS. 
	 

