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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) «BbluMcauTENbHBIE CHUCTEMBl U aHAJIU3
JAaHHBIX B Hayke M TeXHUKe» CKOJIKOBCKOTO
MHCTUTYTa Hayku M TexHojoruil (Ckonrex) —
IIOJrOTOBKA BbICOKOKBaJIM(PHUIIUPOBAHHBIX,

BOCTPEOOBaHHBIX Ha poccuiickom u
MEXTyHApPOIHOM PBIHKE Tpy/a, CIICIIHAIICTOB B
o0nacT HayK O JIaHHBIX, T.€. B 00paboOTKe
OOJIBIIIMX MAaCCHUBOB JAaHHBIX, HEOOXOIUMBIX JJIS
MIPOBEICHUS HKCTIEPHUMEHTAIBHBIX u

TCOPCTUUCCKUX HCCIICIOBaHUN C OECJIIbIO

CO30aHHA HOBBIX TEXHOJIOTHH.

IIpencenaresi> NPOrpaMMHOr0 KOMHTETa —

1.¢.-M.H., npodeccop bpummanTtos H.B.

OOyueHne oCyIecTBIIETCS B OUHOM (hopme.

ITporpamma peanusyeTcsi B COOTBETCTBHH C
TpeOOBaHUAMU K IporpaMMmaM IOATOTOBKU
HAyYHBIX W HAay4yHO IEJarorMyecKux KaJpoB B
acnMpaHType ABTOHOMHOH HEKOMMEpUYECKON

oOpa3oBaTebHOM OpraHu3aly  BBICILIETO
oOpa3oBanust «CKOJKOBCKHM MHCTUTYT HAayKH U
TEXHOJIOTHI».

HopmaTuBHBIH CpOK MoydeHus: 00pa3oBaHUs —

4 rona.

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

MHCTUTYTE HAYKW 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)KJEeHHOTO Mpuka3om PekropaNel69/24 ot
04.03.2024 roxa, oOy4eHue MpOBOTUTCS HA

AHTJIMHCKOM S3BIKE.

K ocBoeHuto  mporpaMMbl  aCIUpPaHTYpHI

JIONyCKAalTCAd ~ JUIa, HMEIOUIME  BBICIIEE
oOpa3oBaHue: KBaTU(PUKALUIO CIICIIHATNCTA UITU
Maructpa B obmactu  maremarukw, UT.
Kannunatel, He mnpoxonuBiiue oOydeHHUs Ha
AQHIVIMIICKOM SI3bIKE Ha TMpPEAbIAYIIEM YPOBHE
00pa30BaHUs, TOJDKHBI OATBEPAUTH B Ipolecce
orbopa BBICOKHIA

YPOBEHb BJIAJICHUS

AHITIMUCKUAM SI3BIKOM.

Ilo pesynbraram ocBoeHusi mporpamMmbl PhD

cormacHO  (enepadbHBIM  TOCYIAPCTBEHHBIM

TpeOOBaHUSAM ACIHUPAHTY, YCHEIIHO
MPOLIEIIEMY HUTOTOBYIO aTTECTAIMIO, BbIIAETCA
CBUJICTEIILCTBO 00 OKOHYAHUM ACIIHUPAHTYPHI U
3aKJIIOYEHHE O COOTBETCTBUU JUCCEPTAIlUU
KPUTEPUSAM, YCTAHOBJICHHBIM B COOTBETCTBHH C
®denepanbHbIM 3aKOHOM OT 23 aBrycra 1996 rona
Ne 127-®3 "O mnHayke U TOCYIapCTBEHHOMU

HAayYHO-TEXHUYECKOW  monuTuke" (mamee -
®denepanpubiii 3akoH Ne 127-D3). Acnmpanty,
HE TpOLIEAIIeMY HWTOTOBYIO  arTeCcTalulo,
BBIJIaCTCS CIIpaBKa 00 OCBOCHHH IMPOTPAMMEBI U
MOJITOTABIIMBACTCS  3aKJIIOYCHHE, COAepIKaIiee
MH(GOPMAIUIO O HE COOTBETCTBUU JUCCEPTALUU
KPUTEPUSIM,

3akoHOM Ne 127-D3.

YCTaHOBJICHHBIM CDC,Z[CpaHLHBIM

BbIMyCKHUKM  TporpaMMbl  BOCTPEOOBaHBI B

CaMOM  IIUPOKOM  CIIEKTPE  OpTraHU3allUid:

OAO «Pocculickasi  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, ®oua
MaJIbIX

dopm

NpEeINpUsITUA B Hay4yHO-TEXHMUYECKOU cdepe,

COIEHCTBHUS Pa3BUTHIO

Acconupanusi  pa3pabOTYMKOB  IPOrPaMMHBIX

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

«Konuepn U Jpyrue

OpraHHu3alyHu.

2. XapakTepHCcTHKA
npo¢eccCHOHAIbHOM

ACATECJIBbHOCTH BLINYCKHUKOB

2.1. ObnacTn npogeccnoHaIbHOMN

AeTeJIbHOCTH
[Ipodeccuonanphas NEeSTeTbHOCTh
BBIITY CKHUKOB aCIUPAHTYPBI IIpOrpamMMBbl
BKJTIOYAET:

- 3aJ1a4¥ Pa3BUTHSA TEOPHUH IPOTrPAMMHUPOBAHMS,
CO3JaHUsA M CONPOBOXACHHUSA MPOrPaMMHBIX
CPEACTB

pa3in4Horo Ha3HA4YCHMUAA,

YeJIOBEKO-MaIlMHHbIE  MHTep(hEHCh; MOenH,
METOJIbI, AJITOPUTMBI U MIPOTPAMMHEIE CPEICTBA
MalIuHHOM rpaduKu, BU3yaau3alu, 00padoTKH
n300paKeHUH, CHUCTEM BUPTYaJIbHON
pealbHOCTH, MYJIBTUMEIUHHOTO OOILICHHS;

- WCCIIENOBAHUS TIPOIIECCOB CO3MIAHMUS,
HAKOIJICHUS U

00paboTku  mHGMOPMAIIHH;

HUCCICIOBaAHMA MCTOJ0B HpeO6p330BaHI/IH

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

UCClIeI0OBaHUE  HMH(OPMAIIMOHHBIX

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

3HAaHHUSMH, METOJOB MAIUHHOTO OOy4YeHUs u
OoOHapyXCHUsT HOBBIX 3HAHUH; HCCICTOBAHUSI

MPUHLMIIOB CO3AaHUS U (YHKIMOHUPOBAHUS

anmapaTHeIX M TPOTPAMMHBIX  CPEJICTB
aBTOMaTH3aINU yKa3aHHbIX MIPOIIECCOB;
pa3paboOTKy U HCCIeNOBaHUE MOIENeH U

QITOPUTMOB aHANIM3a JIAaHHBIX, OOHAPYKCHHS
3aKOHOMEPHOCTEH B JaHHBIX M WX H3BIICUCHUIX
pa3paboTka ¥  HCCICIOBAaHUE METOJIOB H
AQJITOPUTMOB AaHAJIM3a TEKCTa, YCTHOM peuu u
n3o0pakennit. Pa3paboTka METONOB, SI3BIKOB U
OOIICHHS;

MOACT en YCJIOBCKOMAIIMHHOI'O

pa3paboTka METOZIOB u Mojenen
pacrmo3HaBaHHs, MOHUMAHHUS WM CHUHTE3a PEYH,
MIPUHIIAIIOB U METOIOB HM3BJICUCHHSI JTAHHBIX W3
TEKCTOB Ha €CTEeCTBEHHOM s3bIke. Pa3paboTka
METOJIOB pacro3HaBaHUs 00pazoB, QPUIbTpaluy,
CUHTE3a

pacno3HaBaHMsl U n300paKeHNH,

pelamux IIPaBUIL MogenupoBanue
(hopMHpPOBaHUS SMITUPUIECKOTO 3HAHUS,

- pa3pabotka (yHIaMEHTaJIbHBIX OCHOB
u MpUMEHEHNE MaTeMaTH4eCKOro

MOACIINPOBAHMA, YHCJICHHBIX METOOOB n

KOMITJIEKCOB MPOTpaMM JUIsl pPElIeHHs] HAayYHBIX
U TEXHUYECKHUX,  (yHJAaMEHTAIbHBIX U
NPUKIAAHBIX mpoOneM. Pa3zpaboTka HOBBIX

MATEMATUYCCKHUX METOOIO0B MOACIIUPOBAHUA

00BEKTOB M sIBJICHUNA. Pa3BuTHEe KaueCTBEHHBIX U

OPUOIIVDKCHHBIX — QHAIUTUYECKUX  METONOB
UCCIICIOBAaHUS ~ MaTeMaTHMYeCKHX  MOJICIICH.
Pazpabotka, oOOCHOBaHME U TECTHPOBAHHUE

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 QJIrOPUTMOB B BHJE
KOMILIEKCOB poOIEeMHO-OpPUEHTUPOBAHHBIX

mnmporpamMm JJid OPOBCACHUA BBIYHMCIUTCIIBHOIO

JKCIEpUMEHTa. KOMILIEKCHBIE HCCIeI0BaHUS
Hay4yHbIX W  TEXHHYECKMX  MpobimemM ¢
IIPUMEHEHUEM  COBPEMEHHOM  TEXHOJIOTUU
MaTeMaTH4eCKOro MOJIEJINPOBAHUS "

BBIYHMCIIUTENLHOTO JKcnepuMeHTa. Pazpaborka
HOBBIX MaTEMaTUYECKUX METOJOB U aJTOPUTMOB

IIPOBECPKU aCKBAaTHOCTHU MaT€MaTHYCCKUX

MoOJCIeH 00BCKTOB Ha OCHOBE JaHHBIX

HaTypHOTO JKcrepuMeHTa. Pa3paboTka HOBBIX
MAaTeMaTU4YeCKMX  METOI0B W  aJIrOPUTMOB
HHTEpPIpPETalMd HATypHOIO DJSKCICPHUMEHTa Ha
OCHOBE MaTeMaTH4IeCKOU

€ro MOACIN.

PazpaboTka  cucTeM  KOMIIBIOTEPHOTO U

HUMHUTAIHOHHOI'O MOACIINPOBAHUS].

2.2 O0beKTHI NPOohecCHOHATIBLHOM
AeITeJIbHOCTH

OOwekramMu MpodecCHOHATHEHON JEeITeTLHOCTH
SABJIAKOTCA:

BBIITYCKHHKOB IpOrpamMMBbl

BBIYMCIIUTCIBHBIC MalllMHBbI, KOMIIJICKCHI,

CUCTeMBl U CEeTH; IMPOrpaMMHOE obecreueHue
BBIYUCIUTEILHOMN

CPEICTB TEXHUKHU u

aBTOMAaTU3UPOBAaHHBIX CHUCTEM  (IIPOTPaMMBbl,

IIporpaMMHBIC KOMIIJICKCHI u CI/ICTGMH) )

MAaTEMAaTU4CCKOC, I/IH(I)OpMaLII/IOHHOC,
TCXHUYCCKOC, JIMHIBUCTUYCCKOC, ITPOrpaMMHOC,
SPTOHOMHUYCCKOEC, OPraHU3allMOHHOC U ITPaBOBOC
obecreueHue ABTOMATU3UPOBAHHBIX
I/IH(I)OpMaI_[I/IOHHBIX, BBIYUCIUTCIIBHBIX,
MNPOCKTUPYIOIIHUX W  YIHOPABAIOIHUX CUCTCM;
BBICOKOITPOMU3BOAUTCIIbHBIC BBIYHCIICHUA u

CYIIEPKOMIIBIOTEPHAA TCXHHKA, TCXHOJIOTHHN



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
BBEIUMCIIMTEIbHOM TEXHUKH | MMporpaMMHBIX

MIPOIYKTOB.

2.3 Buabl npoeccHOHAIBbHOM 1eATeIbHOCTH
B pamkax ocBoeHMs ImporpamMmbl acCIMpPaHTYphI
BBIITYCKHUKHM MOTYT TOTOBUTBCA K PELICHUIO
3amad  MPOPECCUOHANBHON  ACSITENHLHOCTH
CJIEIYIOINX BUOB:
- HAy4YHO-HCCIIEA0BATEIbCKAs
NesTeNbHOCTh B OOJIACTH HAyK O
JTAHHBIX;

- [OpenogaBaTCiibCKasd ACATCIIBHOCTL B

00acTH 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. KomneTeHUH BHINMYCKHUKA

B coorBerctBum ¢ IlomoxxkenmeM 00
o0pa3oBaTeIbHBIX MTPOrpaMMax, Pealu3yeMbIX B

Ckonrexe HaunHast ¢ 2022/2023 yueOHOTO TOAA,

BCE BBIIYCKHUKM IIPOrPpaMM  aCIHUPAHTYPHI
JOJDKHBI  chopMHpOBaTh  Cleayromuid  Habop
KOMIIETEHIINH:

1) ¢opmynupoBaTh TeMy YHHUKAJIbHOTO
HAay4yHOTO HCCIEAO0BAHMS, OTBEYAIOILETO
3armpocaMm 00IlecTBa, IUIAHUPOBaTh U
BBIIIOJIHATh HAY4YHO-UCCIIENOBATENBCKYIO
paboTy,  HpHUIEPKHUBAsICh  BBICOKHX
CTaH/JAapTOB M O3TUYECKUX IPUHIIUIIOB,
JEMOHCTPHUPOBATh JINJEPCKAE KavueCTBa,
OLICHMBATh IIPUMEHUMOCTb PE3YyJIbTAaTOB
HCCIENOBAHUM B  KPAaTKOCPOYHOU U
CPEAHECPOUHON NMEPCIEKTUBAX;
2) BHOCHTb BKJaJl B HAy4YHbIE 3HAHUS ITyTEM
IIPUMEHEHHUS

HAy4YHBbIX METOOOB

HCCIIEI0BAHMS u BBICTpanBaHUs
CTPYKTYPHPOBAHHOMN apryMEHTaluU;

3) AEeMOHCTPpUPOBATH MAaCTEPCTBO B 00JIACTH
WCCIIEI0BAHMS, BKIIFOUasl 3HAHUE TEOPUH,
METOJI0JIOTUH Y HAyYHOU JIUTEPATYPHI;

4) y4uTHIBATH COLMAJIbHBIN,

DKOIOTHYECKHM, JENOBOM M ITHUYCCKHI

KOHTEKCT TpU MPOBEIECHUH HAyUYHOTO

UCCIEIOBaHMS, a TakkKe paclupsTh
3HaHUA 3@  IIpelellaMd  OCHOBHOM
00J1aCTH KCCIIEIOBAHUS;

S) HmeMOHCTpPUPOBATH CIIOCOOHOCTH

IIpOBOJUTL HCCIICAOBAHHC C YIIOPOM Ha

MPAaKTUICCKOC IMPUMCHCHUC,



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:

1))

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)

OPHUCHTHUPYSCH HAa IMOUCK /v CO3aaHHC
NMOTCHIMAJIbHBIX PBIHKOB,

AHAJIMTUYCCKH MBICIINTDH u OLITH
CIIOCOOHBIM JOHOCHUTB PE3YyJIbTaThl CBOUX
HCCIEIOBAaHUN Kak 10 CrI€ouajancCToB,

TaK M JO HCCIICIIUAJINCTOB,

7) IEeMOHCTPUPOBATH " MIPUMCHSITh
MeIarOTHYeCKIe HABBIKH,

8) paborarb kKak B KOMaHIE, TaK H
CaMOCTOSITEIILHO;

9) mposBIATH JUACPCKHUE CIOCOOHOCTH B
obnmacT  pa3pabOTKM W BHEAPCHHS
WHHOBAI[MOHHBIX TEXHUYECKHX
peueHui.

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

1)

2)

CaMOCTOSITENIFHO TPOBOJUTH Hay4YHBIE
WCCIIC/IOBAaHUS W PYKOBOJIUTH HAYYHBIMH
UCCIIeJOBAaHUSAMU B obmactu
npoeCcCUOHANBHON  JEATENbHOCTH, B
YacTHOCTH, B 001acTé WHPOPMATHKH,
BBIUMCIIUTENIFHOW TEXHUKH H OCHOB
UCKYCCTBEHHOTO MHTEIIICKTA.
JI€MOHCTPHPOBAThH 3HAHUS
TEOPETUYECKMX OCHOB aHAIM3a JaHHBIX
U ONTHMH3AINH, & TAaKXKe BO3SMOKHOCTEH
U OrpaHMYCHUH OCHOBHBIX IAKETOB M
IporpamMMm Juis pelieHus 3ajad aHajau3a

JaHHBIX, 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)

c03/1aBaTh HOBLIE METOBI WA
aJanTHUPOBaTh CYIIECTBYIOIUE METOJbI
Ui aHalM3a

JaHHBbIX, a TaK¥XKE

CO3/1aBaTh, COIPOBOX/IATh u
UCTIOJIB30BaTh MPOTPaMMBbI M KOMILIEKCHI
HpOFpaMM JJIA aHAaJINn3a JaHHBIX.

HCIIOIb30BaTh MaTeMaTHIECKOE
MOJICITHPOBAHKME Y YUCIICHHBIC METOJIBI, C
HHTETPUPOBAHUEM  METOJIOB aHalu3a
JAaHHBIX (TOM YHuCJI€C, OCHOBAHHBLIX Ha

HCKYCCTBEHHBIX HEMPOHHBIX CETSIX), IS

pelleHHs TPHKIAJHBIX 337ad, B TOM
qHCIe, c UCIIOJIb30BaHHEM
OOIIEAOCTYIIHBIX U KOMMEpPYECKHX
MCTOYHUKOB JIaHHBIX.

HOJIrOTaBJIMBATh u Iy OJIMKOBATh

HAay4HbIC CTaTbU B obmactu HayK oO

leading international journals, and JTaHHBIX, MaTeMaTH4eCKOIo
develop the respective educational MOJICTUPOBAHUS U HMCKYCCTBEHHOTO
materials under the guidance of a more MHTEJJIEKTa B BEIYLINX
qualified specialist or independently. MEXKTyHApOIHBIX KypHajax, u
Matrix of competences 1is presented in pa3pabarbiBaTh COOTBETCTBYIOILIKE

Appendix 1. y4€0HO-METOANUYECKUX MaTepuaibl MOJ

PYKOBOJICTBOM  crenuanucra  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

TroCyJapCTBCHHBIMU 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: Hay4yHbIH, 0Opa3zoBaTeIbHBIN
n urtorosas arrecranusa. OCBOEHUE NMPOTrPaAMMBI
aCIUPaHTYpbl OCYILECTBIISCTCA AaCIUpPAHTaAMU

110 UHAWBUIYAJILHOMY ILIAHY.

Crpykrypa O0pa3oBaresbHoii nporpammbl PhD / Doctoral program Structure

Element

AuiemenT O0paszoBarenbHoi nporpammbl PhD / Doctoral program Oos13aTeJbHbI /

Compulsory

Hayunbiii komnonent / PhD Thesis Research

Hccnenopanns no reme Auccepranum / PhD

Thesis Research +

Oopa3zoBareabHblii KoMmoHeHT / Coursework

Metononorust HayuHoro ucciaenosanus / Research Methodology +

courses

Kypcs! o ocHoBHoO# npeameTtHoii o01actu / Advanced Major-Field +

Oo6mme kypceol / General doctoral courses

and Philosophy of Science. Candidate Exam

HUctopus u punocodpus nayku. Kananaarckmii sx3amen / History +

Exam

Anrnumiicknii si3bik. Kanauaarckuii 3x3amen / English. Candidate

®akyabTaTtuBbl / Optional courses

Entrepreneurship and Innovation courses

Kypcsol 1o nHHOBanUsIM U NPeANPHHUMATEIbCTBY / -

Ilenaroruyeckas npaxktuka / Pedagogical Experience

Yr1Bepaxnenue miana aucceprauuu / Thesis Proposal Defense

KBanudukannonnslii 3x3amen / Qualifying Exam

E:xeronnas arrecraunusi / Annual Progress Review

JHonmoanutenbHas arrectauus / Additional Progress Review

+ [+ |+ [+ ]+

Hrorosas arrecranus / Thesis Final Review

Hrorosas arrectanud / Thesis Final Review

Scientific component:

HayuyHblil KOMIIOHEHT:




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
of

integrity and ethics, practical skills in writing

scientific activity, including standards

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
exams in scientific

passing  candidate

specialties.

General doctoral courses address questions on
general problems of philosophy and history of
and also prepare for

English

science, practical

knowledge of the 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

HccnenoBanme mo Teme AUCCepPTAllUHA,

KOTOpOe TOTOBUT acrupaHTa K
CaMOCTOSITEJIBHOW HAyYHOM JEATEIbHOCTH U
COCTAaBJIAIOIIEH

SIBIIIETCS OCHOBHOH

oOpa3zoBarenabHOU porpaMmmel PhD.

Oo0pa3oBaTedbHbIH KOMIIOHEHT:

MeTtonosiorusi  HAYYHOI0  MCCJIeJOBAHHSA
paccMaTpuBaeT OCHOBHBIC METO/IBI M TPAKTUKH
HAy4YHOTI'O HUCCIICAOBaHUA B Hpe,Z[MCTHOﬁ
oOmactu, a Takke o0IlIue BOIPOCHl HAYYHOU
JACATCIIBHOCTU, BKJIFOUas CTaHOapThI
YECTHOCTH W DJTHUKH, NPAKTHYECKHE HaBBIKU

HaIlMCaHUs CTaTel M 3asBOK Ha I'paHThI U T.A.

Kypcbl o ocHOBHOM mnpeaMeTHOH 00JacTH
JAI0T BO3MOXKHOCTh YIITyOJIEHHOTO W3y4EHHUS
KOHKPETHOM Hay4HOM 00JacTu W HampaBlIeHbI
Ha IOATOTOBKY K

caady€ KaHIUAATCKUX

9K3aMCHOB 110 HAYYHbIM CIICHUAJIbHOCTAM.

OO0mme Kypchbl 3aTparuBaroT BOIMPOCHI IO
o0muM npobnemam (GuIOCOGUU U HCTOPHH
HayKH, a

TaKXC HoAroTaBJIMBarOT K

NPAaKTHYCCKOMY  BIAJCHHIO  aHDIUHACKHM
S3BIKOM JUISL y4acTUsl B PAa3IMYHBIX (opMax
MEXYHapOIHOro HaydyHoro obOmena. OOmue
Kypchl  BKIO4YalOT Kypcbl «Mcropus
dunocopusi HayKu» U «AHIIUUCKUN S3BIKY,
POMEXXYTOYHAS aTTeCTaIHs KOTOPBIX
NPUPABHUBACTCS K CAa4e COOTBETCTBYIOLIETO

KaHAWJaTCKOI'o 3K3aMcCHa.

Ilenarormyeckas MPaKTUKA IIOATrOTaBJIMBACT



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.
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.

BBIITYCKHHKA K HpaKTquCKOﬁ IeJaroruuecKom

ACATCIIbHOCTHU u BKJIIO4YacT KpaTrKyro

TEOPETHYECKYI0 IOJITOTOBKY M NPAKTUYECKHUU

ONBIT B KA4E€CTBE ACCUCTEHTA IpEernojaBaTelis
Kypca.

YTBepmeHne IJiaHa AUCCepTAlluH

MPENCTABIIIET HAaydyHOE OOOCHOBAHHE TEMBI
JIACCEPTAIMOHHOTO UCCIEAOBAaHUS U BKIIFOUAET
clenymoomue paszuensl: (HOpMYIHUPOBKY LIETU
HCCIIeIOBaHUM,

HAay4YHBIX IIpeaaracMblii

MCETO JOCTHKCHUA oeiu, HaIlpaBJICHUSA

o030pa JUTEPATYPHI, MPEAIoIaraeMyro

CTPYKTYpPY OXXHNJaCMBbIC

pe3yNbTaThl UCCIIEIOBAHUM.

TUCCepTaluu |

KBanupukauuoHHbI JK3aMeH OLCHUBAET
3HaHWS W HaBBIKM acMHUpaHTa B O0JIACTH €Tro
HAy4YHO-HUCCIIEOBATEIbCKON NI€ITEIbHOCTU U
IIPUPABHUBACTCS K KAHAUAATCKOMY 3K3aMEHY

IO CIICHMAJIBHOCTH.

Bo Bpems ekerogHoil arrecramum W
JOTIOJTHUTEJIBLHOM aTTecTalliM OIICHUBAIOTCS
pe3yibTaThl  paboOThl acmupaHTa 3a TOd H
JAIOTCSI  PEeKOMEHJAMM 10  peau3aluu
WHIUBHUIyaIbHOTO Ti1aHa. OIleHKa KadecTBa
MIPOBEICHHOTO HCCIEAOBAHUS M JOCTUTHYTBIX
acIUpPaHTOM pe3yJIbTaTOB SIBIISIETCS
OCHOBAaHHECM JJIA HpI/IHSITI/IH pCHIGHI/If{ (6]
MPOJOKECHUH OOydYeHHsI B acClUpaHType Io

oOpa3oBarenbHO# nporpamme PhD.

®akyabTaTuBbl ([0NO0JHUTENbHBIE KYPChI

1o BpIdOpy acnmpanTa) — ot 0 10 60 3.e.



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
modalities of the 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.

5. Conditions of the Educational

Program

Skoltech fulfills the requirements stated in

FSER related to conditions for the PhD
1)

requirements for logistics, educational and

program  implementation, including:

HToroBasi arrecranmus:

HroroBasi arrecramumsi - 3TO MpoLEYpa,

YIOCTOBEPSIOIIAs yCHEeIIHOoe OCBOCHHUE
Acnupantom OOpazoBarenbHOM

PhD u

IIPOrpamMMBbl
OLICHMBAIOIIAsl ~ BO3MOXHOCTb
pexoMeHaauuu ero Jlucceprauum K 3amure.
®dopma 3aIUThl OPraHU30BaHA B COOTBETCTBUU

C pCriIaMCHTOM Ckonrexa.

Cxkonrex MIPENOCTABIISIET

CTYJIEHTY

BO3MOXXHOCTb ~ pabOThl HajJ  COBMECTHBIM
HAy4YHO-HUCCIIEOBATEIbCKUM IIPOCKTOM MEXKIY
CkonrexoM M MHAYCTPHAJIbHBIM IAPTHEPOM BO
BpeMs 1o

oOy4eHust WHIYCTPHUAIBHON

tpaekropun PhD.

B nannoM ciyuyae cTpykTypa HHIYCTpPUAJIbHOU
tpacktopur PhD B 1e10M COOTBETCTBYET

CTPYKType MporpaMm acnupantypsl Ckonrexa.

CyliecTBeHHOE  OTIMYME WHIYCTPUAIbHOU
TPaeKTOPUU PhD 3aKJIFOYAETCs B
0COOEHHOCTSIX 00pa3oBaTeIbHOTO
KOMITOHEHTA.

5. YeoBus peajm3auuy NporpamMmmabl

Ckonrex BBITOIHSET TpeOoBaHus,
YCTaHOBJICHHBIE OI'T K YCIOBUAM
peanuzanuu porpamm aCIIUPAHTYPBHIL,

KOTOpbI€ BKJIIOUaIOT B ceds 1) TpeOoBaHUS K



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.

5.1.4. The Skoltech information system and
learning environment provide a PhD student

with access to all electronic resources that

MaTepHaIbHO-TEXHUUYECKOMY u
y4e0HO-METOANYECKOMY O00ecCTedeHH0, 2) K
KaaApOBBIM YCJIOBUAM p€ain3aliui NporpaMm

ACIHUPAHTYPHI.

5.1. MarepuaibHO-TEXHUYECKOE u

y‘le6HO-MCTOI[I/I‘{CCKOC obecrneuenue

5.1.1. Ckontex o0ecneynBaeT acHUpPAHTY

TOCTYTI K Hay4YHO-HMCCIIE0BaTENIbCKOM
UH(QpACTPyKType B COOTBETCTBHUH  C
MPOrpaMMoi aCIHUPaHTYPhI u

HUHAWBHUYaJIbHBIM IIJIAHOM paGOTbI CTYACHTA.

5.1.2. Ckontex obecreurBaeT aclUpaHTy B

TCUCHUC BCECTO nepuoaa OCBOCHHA

MIPOrpaMMbl aCIIUPAHTYPbl MHIUBUIYaJIbHBIN

TOCTYTI K AIEKTPOHHOMN
MH(POPMALIMOHHO-00pa30BaTeIbHON cpene
OpraHu3aIIH HOCPEACTBOM

HH(OPMaIIMOHHO-TEIEKOMMYHUKAI[MOHHOM

cetu "UntepHet".

5.1.3. Ckontex o0ecneynBaeT acHUPAHTY
JOCTYTI K y4e0HO-METOIMICCKUM
MartepuaiaMm, OuOIHOTEYHBIM (GOHIAM H

6I/I6J'II/IOT6‘1HO—CHpaBO‘IHHM CHUCTEMAM, a

TaKKe UH(POPMAITMOHHBIM,
MH(POPMALMOHHO-CITPABOYHBIM CHCTEMAM,
npodeccuoHanbHBIM 0a3aM JIaHHBIX, COCTaB
KOTOPBIX OMNpEJeNeH JaHHOW IPOrpaMMoin
acClMpaHTypbl M HWHIUBUAYAIbHBIM IJIAHOM

paboTHL.

5.14. OneKTpOoHHas

nH(pOpMaIMOHHO-00pa30BaTEIbHAS cpena

opraHnu3anuu obecrieunBaeT AOCTYII



research and educational

the

accompany the

processes, including information on
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
(or) an academic title (including an academic
title received abroad and recognized in the

Russian Federation).

5.3. Adaptation of the program for the

aCIMPAHTY KO BCEM AIEKTPOHHBIM pecypcam,
KOTOpbIE COIPOBOXKJIAIOT
HAy4HO-HCCJIEIOBATEIbCKUI 31
o0Opa3oBaTeIbHBIA MPOLECCHl, B TOM YHUCIE K
uHpopManuu 00 HTOTax MPOMENKYTOUHBIX
aTTCCTaI_[I/Iﬁ C pe3yjibTaTaMHu BbIIIOJIHCHUA
UHIUWBHUAYaJIbHOI'O IIJ1aHa HayLIHOI\/JI
NEATEIbHOCTH W OLEHKAMM  BBIIOJHEHUS

HUHAWBUAYAJBHOIO IIJIaHA pa6 OTBhI.

5.1.5. Hopma 00eCIeYeHHOCTH
00pa3oBaTeIbHON JEATEIBHOCTH YYEOHBIMU
U3IaHUSIMU OTIPECIISIETCS. MCXO/sl M3 pacueTa
HE MeEHee OIHOro y4eOHOro HW3JaHus B
opwme,

AOCTATOYHOIO JIsI OCBOCHHUA IIPOTpaMMBbI

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

KaXXIOH JHMCIUIUINHE, BXOISIIEN B

WHIVBUAYATbHBIN TJIaH PaOOTHI.

5.2. TpeGoBanusi K KaJApOBBIM YCJIOBHAM

peau3aluy NPporpaMM aclUPaHTyPhl

5.2.1. He menee 60 mpoOLIEHTOB YHCICHHOCTH

IITaTHBIX Hay4YHBIX u (vm)

Hay4YHO-TIEJarOrHYECKUX pabOTHUKOB,
YYacTBYIOIIMX B peajau3aluu [porpammbl
aCIHUPaHTYpPhl, UMEIOT YUEHYIO CTEIEHb (B TOM
YyCclie YYEHYI0 CTENeHb, MOIYyYeHHYI0 B
MHOCTPAaHHOM TOCyJapCTBE 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. Apanranmusi nporpaMMbl  00y4eHHsI



education of people with disabilities

The educational

the

program is adapted for

teaching 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.

JI0MIeH ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMH

OOpazoBarenpHasi MporpaMMa aJanTUpOBaHa
Juist  oOyueHus WHBAJIUAOB U JIIOACH ¢

OrpaHHM4YC€HHBIMH BO3MOKHOCTAMMU.

CryneHTaM W3 4YMclia WHBAJIWIOB W JIMIIAM C

OrpaHNUYCHHBIMHA BO3MOXHOCTAMU

obOecrieunBaeTcs AOCTYII KO BCCM 3IaHUSIM U

IIOMCHICHHUAM HWHCTUTYTA, rac co31aHa

O0e30aprepHas cpena. B oOpasoBarenbHOM

IIponecce HCIOJIB3YHOTCA CIICOUaJIbHBIC
TCXHHUYCCKUC cpeacTBa O6y‘-I€HI/ISI
KOJIJICKTUBHOI'O u HHAWBHUIYAJIbHOI'O

IIOJIb30BaHUA 1 HHBAJIWAOB W JIMI C

OI'paHUYCHHBIMHA BO3MOKHOCTAMHU 3I0POBbA;

BCEM  OOyyaromuMcsi  NPEIOCTaBISIOTCS
Ie4aTHbIC 51 (unn) IIEKTPOHHBIE
oOpa3oBareibHblE  pecypcsl B (opmax,

AJ[AIITUPOBAHHBIX K OI'PAaHUYCHUAM 310POBbSI.



O6pasosatenbHas nporpamMmma acnupaHTypbl «BelYMCAINTENbHbIE CUCTEMbI M aHaNMU3 AaHHbIX B

Hayke U B COOT cT K npor
MNOAroToBKU Hay W Hay paror Kaapos B Type A "
7  opr C i

WHCTUTYT HayKK1 U TEXHONOTMI», HayyHas CrieuManbHOCTb: "1.2.1 VICCKyCTBEHHbIA MHTENeKT 1
MalLMHHOE 0By4eHue", "1.2.2 MaTemaTuyeckoe MOAenupoBaHie, YUCNeHHbIe METOAbI N
KoMnnekckl nporpamm", "1.2.3 TeopeTuyeckas nHhopmaTuka, kubepHetuka", "2.3.1 CUCTEeMHbIN
aHanua, ynpaeneHue u o6paboTka uHdopmaLmm, cTatucTika", "2.3.5 Matematiyeckoe n
NporpaMmMHoe obecneyeHme BbIMCIIUTENbHBIX CUCTEM, KOMMIIEKCOB M KOMMbIOTEPHBIX CeTeil"

/

PhD Educational Program: “Computational and Data Science and Englneermg

for PhD programs of the

Non-Profit

|mplemented under

for Higher

Educatnon "Skolkovo Instntute of Science and Technology", 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 Information Processing, "2.3.5 Mathematics and

Software for Computers and Networks"

®opma 06v4eHMs — o4Has, cDOK 0byyeHus — 4 roaa, roa npuema — 2026

Pe3ynbTarhl o6yyenns (komnerennun) / learning outcomes (competences)

I'Ipnno*enue 1 - MaTpuua KoMneTeHuun
ix 1 - Matrix of C

Kownerenmun / Competences

K1 - popMyTHpOBATE TeMy YHHKATBHOTO HayaHOro TRESAIOIIETO 3APOCaM OBIECTRA, MIARMPORATH It
BRINOTHATS Hay yio paGoty, BHICOKHX CTAHAPTOB M STHYECKHX
JIeMOHCTPHPOBAT JIIEPCKHE KAYeCTBA, OLEHHBATH iit B KpaTKOCP! i n

cpesecpounoii nepenekrusax / 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 BKITaJt B HAYUHBIC 3HAHNS lyTeM NPHMEHEHHS HAYUHBIX METOZIOB HCCCIOBAHMS! H BLICTPAHBAHNS
cTpyKTypHpoBanHoii aprymentami / C2 - make an original contribution to knowledge through structured reasoning and
the application of the scientific method;

K3 - IPOZIeMOHCTPHPOBATS MACTEPCTBO B OGHACTH HCCIGIOBANIA, BKIIOUAs 3HAHHE TEODHH, METOZIOJIONHH H HAYUHOIT
swreparypsi / C3 - demonstrate mastery of the academic domain of his/her research, including pertinent theory,
methodology, and scholarly literature;

K4 - yuHTHIBATS COLMATBHBL, DKOTOTHUCCKHI, ACTOBOI H FTHUCCKHI KOHTEKCT I NIPOBEACHHH HAYUHOTO
HCCIIE/I0BANHA, A TAKKE PACUIMPATH 3HAHMSA 3a NIPEICIAMH OCHOBHOI obmacTn neerneosanms / C4 - appreciate the social,

business, and ethical context of his or her research, as well as gain contextual knowledge outside his or her

Hanmerosanue anemenTa obpasosatentHoii | Kogkypca/ | 3au4étHble |KaTeropus anemexta primary field of learning;
nporpammbl / Doctoral Program Element Course code | eanHuub! / Element status K1/C1 K2/C2 K3/C3 K4/C4 K5/ C5 K6/C6é K9/C9 |K10/C10 | K11/C11 | K12/C12 |K13/C13 |K14/C14
1. Hay4Hbiid KOMROHEHT / PhD Thesis Research 5 - nevoncTpUpoBaTh GHOCTE TPOBOITE C YTIOPOM Ha MPAKTHYECKOE PHMENENHE, OPHEHTHPYSICE
B Ha MONCK W/H/TH CO3/IaHHe TIOTCHIMATBHBIX phiikoB / C5 - demonstrate the ability to frame research in the context of
applications and identification or creation of potential markets;
no Teme Ay pTauum / 0O6s3aTenbHbIn / X X x X X X X X X
Thesis Research R C v K6 - AHATHTHHECKH MBICTHTE 1 GHITh CTIOCOGHBIM IOHOCHT Pe3y CBOmX Hcc. anmit Kax 10 Tak
2,06, = pe 20 1 /C6 - think and the results of his or her research to both expert and non-
. 06pa3oBaTenbHbIN KOMNOHEHT / pert
. K7 - 1eMOHCTPHPOBATS H IPUMEHATH Nefarornyeckie Hasbikn / C7 - and apply
UA Hay / 0O6s3aTenbHbIn / x x x
Research gy 3 C y K8 - paGoTaTh Kak B KoaH;e, Tak 1 camocTosTenbHo / C8 - work together with other people and work independently;
MeToaonorusi Hay4Horo
K K9 - npossts, 1 B 0GIIACTH PA3PaGOTKH it pemenii /
vcenefoBaHus: BoluMcnuTenbHble C9 - demonstrate leadership capacity for technological innovation;
CUCTEeMbI M aHanu3 laHHbIX B Hayke X x X
1 TexHuke / Research Methodology: K-10 - caMOCTOATENIBHO IPOBOMIMTE HayUYHBIE M PYKOBOJIUTH Hay' B obmacTH
Computational and Data Science and HPOECCHORATLHO JICATETHHOCTH, B YaCTHOCTH, B OG1ACTH HH(OPMATHKH, BLIUHCIHTETbHOI TCXHHKH H OCHOB
1 N DG030102 3 HCKYCCTBCHHOTO HHTEIUICKTa
Engineering /€10~ conduct scientific research and manage scientific research in the field of professional activity, in
Kypcbl no ocHOBHOW NnpeaMeTHOM obnacTu particular, in the field of information science and computer technology and basic artificial intelligence;
. = x x x
n3 katanora Kypcos / Advanced Major Field O6s3aTenbHbIi / K-11 - IeONCTPUPOBATS SHANH TEOPCTHNECKNX OCHOB AHATH3A JAHIHIX 1 ONTHMHU3AIIN, & TAKKE BOSMOKHOCTE 1t
Courses from Course Catalog: 3 (s y orp: OCHOBHEIX NIAKETOR H MPOTPAMM A1 PELICHIIs 34 AHATH3A AAHIBIX, B TOM WHCIIC, OCHOBAHIBIX Ha
K 5 o HCKYCCTBEHHBIX HEHPOHHBIX cersx /C-11 - of the of data analysis and
YPC, BEIOPAHHBIM B COOTBETCTBUM C as well as the and limitations of the main packages and programs for solving data analysis
VHAVBUAYarbHBIM YHEGHBIM MNaHoM x x x problems, including the ones based on the artificial neural networks;
/ Course specified in individual study
2 plan K-12 - cosniasarh HOBbIE METOJIbI HIIM AANTHPOBATH CYLIECTBYIOLME METO/bI LIS AHAIIN3A JIAHHBIX,  TAK)KE CO3/1aBaTh,
b H HCIIONB30BATH POrPAMMBI 1 nporpamm /uist anamsa farusix / C-12 - create new methods
or adapt existing methods for data analysi well as create, maintain and use programs and software packages for data
0O6s3aTenbHbIn / & x X X analysis;
O6Luute kypch! / General Courses 9 C y K-13- b MATEMATHUECK! H UHCIICHHBIE METO/IbI, C HHTETPHPOBAHHEM METOOB AHAIH3A
JTAHHEIX (TOM 9HCIIE, OCHOBAMHBIX 112 HCKYCCTBEHHBIX HEHPONEIX CETAX), U1 PEIICHHS MPHKIAMIBIX 3414, B TOM 4HCIIE,
Vctopusa u ‘*""_“°°°4’”“ Haykw. X . « . C HCTION30BaNHEM OBHICZIOCTYHEIX 1 KOMMEPHECKHX HCTOUHNKOB AaHbix / C-13 - use mathematical modeling and
KaHanpaTtckuii aksameH / History and numerical methods, with the integration of data analysis methods (including those, based on the artificial neural
3 Philosophy of Science. Candidate Exam | DG060026 6 networks), solve applied problems, including the ones, utilizing publicly available and commercial data sources;
K-14 - 07IrOTaBAMBATE  MYGTHKOBATE HAYWHEIC CTATHH B 0GTIACTH HAYK O JAHHEIX, MATEMATHYECKOTO MOZICTHPOBAHHA 1
AHrnmickuii si3bik. Kanguaatckuin x X X x HCKYCCTBEHHOTO HHTEJUIEKTA B BETYIIHX e KypHATAX, i 6 b COOTBETCTBYIONIHE YueGHO-
. . ‘ cTa G« coKoii /C-
4 |aksameH / English. Candidate Exam DG030003 3 1OA pYKOBOACT D0JIee BLICOKOI M LI CAMOK 8 .
/ Engl 14 - prepare and publish scientific articles in the field of data science, mathematical modeling and artificial intelligence in
leading international journals, and develop the respective educational materials under the guidance of a more qualified
HeoBssaTentHuii / X specialist or independently.
®PakynsTaTUBbI / Optional Courses Optional
MoparotoBka NyGnvkaLmum 1 Hay4Horo
x
poknaga / How to Write a Paper and
E) Present your Research DE030823 3
KprbI no UHHOBaUMsM 1
npeanpuHUMaTenbCTBY U3 KaTtanora
KypcoB /Entrepreneurship and x
Innovation Courses from Course
6 |catalne
Meparornyeckas npakTuka / Pedagogical 0O6si3aTenbHbI / x
N 3 pa -
YT nnaHda P / Thesis 0Ob6s3aTenbHbIA / X X & s X X X X
Proposal Defense DD060021 6 C y
Ki " /Q 0O6si3aTenbHbI / 3 £
Exam 3 C y




ExeroaHas aTrectaums / Annual Progress
Review

0O6s3aTenbHbIn /
Co

y

ar /

Progress Review

WUrorosas arrectaums / Thesis Final Review

0O6s3aTenbHbIn /
Compulsol

0O6s3aTenbHbI /.
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	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. 
	 

