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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

Federal State Requirements.

The standard period for obtaining education is 3
years.
Based on the Skoltech Charter and the

regulations “On the language of education at the
Skolkovo Institute of Science and Technology”,
approved by Rector’s Order No. 169/24 dated
03/04/2024, training is conducted in English.

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.
[Iporpamma peanmu3yeTcsi B COOTBETCTBHH C
denepanbHBIMU rOCyIapCTBEHHBIMU
TpeOOBaHUSIMU.

HopmatuBHBIN Cpok mosydeHus: o0pa3oBaHUs —

3 roxga.

Ha ocnoBanuu YcraBa Cronrexa U HOJOKECHUS

«O s3pike  oOpaszoBaHus B (CKOJIKOBCKOM

UHCTUTYTE HayKu u TEXHOJIOTHii»,
YTBEpKJIEHHOTO Inpuka3zoM PexropaNel69/24 ot
04.03.2024 roma, oOyueHue NPOBOIUTCSA Ha

AHTJIMHCKOM S3BIKE.



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
(hereinafter — FSER) the PhD student who

State  Educational  Requirements
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
Company, ABBYY Headquarters,
ABBYY Russia, Fund for Assistance to the

Venture

Development of Small Innovative Enterprises in

K  ocBoeHuio  mporpamMmsl  acCHHMpPaHTYpbl

JOITYCKAarOTCA JuIia, UMCIOIIHEC BBICHICC

oOpa3oBaHue: KBATM(PUKALUIO CTICIIHAINCTA WU

Maructpa B  obOmactu  maremaruku, UT.

Kanmunatel, He mpoxoauBIIHe OOy4YeHHs Ha
AQHIJIMIICKOM SI3bIKE Ha TMPEABIAYIIEM YPOBHE
00pa30BaHMUs, JTOJDKHBI TIOATBEPAUTH B IIPOIECCE

orbopa BBICOKHIA YpOBEHb BJIa/ICHUS

AHIJIMUCKHUM SI3BIKOM.

ITo pe3yiibTaraM OCBOCHUA IIporpaMmabl

aCIHUPAHTYPBI COITIaCHO denepanbHbIM

TOCYJapCTBEHHBIM  TPEOOBaHUSIM  ACIHUPAHTY,
YCHEIIHO MPOIIEANIeMy UTOTOBYIO aTTeCcTalulo,
BBIJIA€TCA  CBHJIETENIBCTBO 00  OKOHYAaHUU
aCUpaHTypbl M 3aKIIOYEHUE O COOTBETCTBUU
JICCEepPTAllMd  KPUTEPUSM, YCTAHOBJICHHBIM B
COOTBETCTBUU ¢ PDenepanbHbIM 3aKOHOM OT 23
aprycta 1996 roma Ne 127-®3 "O Hayke u
roCyJapCTBEHHOMN HAy4YHO-TEXHUYECKON
nonutuke" (manee - DenepanbHblil 3akoH Ne
127-®3).  AcnupaHty, He  OpouUIlenuIeMy
UTOTOBYIO aTTECTalllIo, BBIJAETCS CHpaBKa 00

OCBOCHUM TIpOTrpaMMbl MW IOATOTABIMNBACTCA

3aKJII0OYCHUE, cofepikallee MH(POPMAIMIO O He
COOTBETCTBHUH JuccepTanuu KpUTEPUSIM,
ycraHoBineHHbIM DenepanbHeiM  3akOHOM N

127-®3.

BbImycKHUKH —mporpaMMbl  BOCTpeOOBaHBI B

CaMOM  IIMPOKOM  CIEKTpE  OpraHu3alluid:

OAO «Poccuiickas

ABBYY Headquarters, ABBYY Poccus, ®onn

BEHUYpHas  KOMIIaHU»,

COICMCTBUS Pa3BUTHIO MaJIbIX

hopm



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
knowledge, methods of machine learning and

discovery of new knowledge; research into the

OpeANnpUsATH B HAy4YHO-TEXHUYECKOW cdepe,

Accoranus  pa3pabOTYMKOB — MPOTPAMMHBIX

npoayktoB «OteuectBennbii  Codt», EMC,
I'pynna xommnanuii IBS, OAO «Poctenexomy,
000 «Maiikpocopt Pyc», OOO «1Cy, I'pynna
komranuii «Texnoceps», IDC Poccus / CHI,
OAO «Co3Be3nue»

«KoHuepH U Jpyrue

OpraHU3aIHH.

2. XapakrTepucruka
npodeccuoHaIbLHOM

ACATCJIbHOCTH BBINYCKHHUKOB

2.1. O6aacTu npodeccuoHaILHOI

AeATeIbHOCTH
[Ipodeccronanphas JESTENBHOCTD
BBIITYCKHUKOB aclUpaHTypsl  HPOTrPaMMbI
BKJIFOUAET:

- 3a/1a4d Pa3BUTHS TCOPUHU MPOTPAMMHPOBAHUS,
CO3aHHMS W CONPOBOXKICHHS IPOTPAMMHBIX
Cpe/cTB

Pa3INIHOTO Ha3HA4YCHMHA,

YeJIOBEKO-MAaIlMHHbIE HMHTEPQEHChl; MOJIENH,
METO/Ibl, AJITOPUTMBI U MPOrpaMMHBIE CPEICTBA
MaIIMHHON rpaduKu, BU3yaln3auu, 00padoTKu
M300paxeHUH, CUCTEM BUPTYaJIbHOM
PEaTbHOCTH, MYJIBTHMEANHHOTO OOIICHHS;

- HCCIIEIOBaHUS TIPOLIECCOB CO3JAHUS,
00paboTku

HaKOIUICHUS U UH(OpMAaINH;

UCCIICJOBAHHUS METOI0B  MpeoOpa3oBaHMs
MHGOpPMAaLMU B JITaHHbIE M 3HAHUS; CO3JAHUE U
ucclieloBaHUe  MH(DOPMAIIMOHHBIX  MOJIEINEH,
MoJienieil JaHHBIX U 3HAHHUH, METO0B PabOThI CO
3HAHUSMH, METOJOB MAIUIMHHOIO OOy4YeHUs u

O6H3py>I(GHI/IH HOBBIX 3HaHPII>i; ucciacaoBaHuA



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
conducting

computational experiments.

Comprehensive research of scientific and

MNPUHIUIIOB CO3JaHUSA U (I)}/HKLII/IOHI/IpOBaHI/IH

anmapaTHbIX U NPOrPaMMHBIX  CPENCTB
ABTOMATHU3ALNHU YKa3aHHBIX IIPOLIECCOB;
pa3paboTKy M HCCIeIOBaHHME MoJeled u

QITOPUTMOB aHAJIM3a JIaHHBIX, OOHAPYKEHHUSI
3aKOHOMEPHOCTEH B JaHHBIX U UX M3BJICUCHUSIX
pa3paboTka ¥  HCCIEIOBaHHE METOJIOB M
QJITOPUTMOB aHAJIM3a TEKCTa, YCTHOW PEYd M
n300pakeHuid. Pa3paboTka METOIOB, A3BIKOB U
OOIIEeHUS;

Monaenei YeJI0BEKOMAIINHHOTO

pa3paboTka METONIOB u MoJeneit
pacro3HaBaHMs, TOHUMAHUS U CHHTE3a DPEYH,
NPUHIUIIOB U METOJOB M3BJICUEHUs JAaHHBIX M3
TEeKCTOB Ha €CTECTBEHHOM s3bIke. Pa3paboTka
METOJIOB pacro3HaBaHUs 00pa30B, (GUIBTpAINY,
pacrno3HaBaHHUA U

CHHTE3a HW300paKEHUM,

pelIanmx paBuIl. MonenupoBanue
(hopMUPOBaHUS IMIHUPUIECKOTO 3HAHUS;

- pa3pabotka (hyHIaMEHTATHHBIX OCHOB
)51 MMPUMCHCHUEC MaTeMaTNU4YCCKOIo

MOJCIIMPOBAHMA, YHCJIICHHBIX MCTOOOB n

KOMIUIEKCOB MPOTrpaMM JJisi PEIICHUsS] Hay4YHBIX
U TEXHUYECKHX,  (QYHIAMEHTAIBHBIX U
NpUKIAgHBIX Tpobnem. Pa3zpaboTka HOBBIX

MaTCMAaTHYCCKUX MCTOJOB MOJCIUPOBAaHUA

00BEKTOB W SIBJICHHH. Pa3BUTHE KaueCTBEHHBIX U

NPUOMMKEHHBIX ~ AHAJMTUYECKUX  METOJOB
UCCIIEIOBAHUS ~ MaTeMaTHYeCKUX  Mojenei.
Pa3paborka, oOocHOBaHME U TECTUPOBAHUE

5(QGEKTUBHBIX BBIYUCIUTENBHBIX METOJOB C
IIPUMEHEHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHH. Peannsanus 3¢ (eKTUBHBIX
YUCIEHHBIX METOOB M aJrOpUTMOB B BHUJE

KOMIIJICKCOB HpO6J'IGMHO-OpI/IeHTI/IpOBaHHHX



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 for the

supercomputing; technologies

development of computer hardware and

software products.

nporpamMm JJisi NpOBCACHUA BBIYHUCIUTCIIBHOIO

JKcriepuMeHTa. KOMILIEKCHBIE — HCClIeIOBaHUS
HayyHbIX U  TEXHUYECKHX  TmpobiemM ¢
MPUMEHEHUEM  COBPEMEHHOW  TEXHOJIOTUU
MaTeMaTU4eCKOro MOJIEITUPOBAHHUS u

BBIUMCIIUTENIFHOTO JKCIepuMeHTa. Pa3paboTka
HOBBIX MaT€MaTHYE€CKUX METO/IOB U aJrOPUTMOB

IIPOBEPKU aICKBAaTHOCTHU MaAaTEMATUYCCKHUX

Mopenen 00BEKTOB Ha OCHOBC JaHHBIX

HATypHOTO J3KcrepuMeHTa. Pa3paboTka HOBBIX
MaTeMAaTUYECKUX  METOJOB U  aJrOpPUTMOB
MHTEpIIpETallM HATypHOIO SKCIIEpUMEHTa Ha
OCHOBE MaTeMaTH4eCcKOn

€ro MOACIIN.

PazpaGoTka  cuCTeM  KOMIIBIOTEPHOTO U

HMUTAIIUOHHOI'O MOACIIMPOBAHUA.

2.2 O0bekThI NpodecCHOHAIBHOM
AesATeIbHOCTH

OObexTamMu MPO(eCcCUOHANBHOM AeATeNbHOCTH
BBIITYCKHUKOB

mporpaMmaI SBJIAOTCA:

BBIYMCIIUTCIIBHBIC MalllUHBbI, KOMIIJICKCHI,

CUCTEMBI W CETH; IPOrpaMMHOC obecreueHme
BBIYMCIIMTEIILHOM

CpCacCTB TCXHHUKHU u

ABTOMATU3HUPOBAHHBIX  CHCTCM (HpOF PpaMMBbI,

MpOrpaMMHBIE ~ KOMIUIEKCHI U CHUCTEMBI);

MaTeMaTH4YEeCKOe, nH(OpPMAIMOHHOE,
TEXHUYECKOEe, JIMHIBUCTHYECKOE, MIPOrPAMMHOE,
HPrOHOMUYECKOE, OPraHU3AIIMOHHOE U IIPABOBOE
obecrieueHne aBTOMAaTH3UPOBAHHBIX
I/IH(l)OpMaIII/IOHHI)IX, BBIYUCIIUTCIIBHBIX,
NPOCKTHPYIOLIMX ¥  YINPAaBISIOIMX CUCTEM;
BBICOKOTIPOM3BOANUTEIBHBIC  BBIYUCICHHS U

CYIICPKOMIIBOTCPHAA TCXHHKA, TCEXHOJOI'nu

pa3paboTKu TEXHUYECKUX CpenCTB

BBIYHCIUTENLHON TEXHUKH H IIpOorpaMMHBIX



IIPOAYKTOB.

2.3 Types of professional activities 2.3 Buabl npodeccHoHANbHOM AeSITeIbLHOCTH
As part of mastering the postgraduate program, B pamkax ocBoeHMS NMpOrpaMMbl aCIIHPAHTYPHI
graduates can prepare to solve the following BBIMYCKHMKHM MOTYT TOTOBUTHCS K PELICHHUIO
types of professional problems: 3aMa4  MpodEeCCHOHALHON  JICSITEIIBHOCTH
CIIEIYIOIIUX BUIOB:

- HAy4HO-HCCIIeI0BaTeIbCKas

- research activities in the field of data
. NEeSATEILHOCT, B O0JIACTH HAayK o
sciences;

JIAHHBIX
- teaching activities in the field of data - TpemnojaBaTeNbCKas JEATCIIbHOCTh B

science. 00J1aCTH HayK O JIaHHBIX.



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.



O6pa3oBareribHast NPOrpaMMa acrpaHTypbl «BeIMMCNITENBHLIE CUCTEMbI U aHanu3
[AaHHBIX B HayKe U TEXHUKe», peannayemas B COOTBETCTBUM C DeaepansHbIMI

P Hay4Has CrieunansHOCTL: «1.2.1 VIcKyCcTBEHHBIN
VHTENMEKT 1 MaLnHHoe 06ydeHme», «1.2.2 MaTeMaTieckoe MOAENnpOBaHHe, YUCTIEHHbIE
METOALI 1 KOMNTEKChI NPOrpaMmy, «1.2.3 TeopeTudeckas MHchopMaTHKa, KMGepHeTHKay, «2.3.1
CucTeMHbI aHanu3, ynpasneHue 1 obpaboTka MHdopmaLmm, ctatucTukar, «2.3.5
MaTemaTnieckoe 1 NporpaMMHOe 0GeCrieHeHIE BbIMUCTIUTENHBIX CUCTEM, KOMMIEKCOB
KOMBIOTEPHBIX CETE»

PhD E ional Program: “C and Data Science and Engineering”, implemented under
Federal State Requirements, 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"
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PesybTaThl 06y

HanmeHoBaHve anemeHTa o6pasoBatensHomn ‘ Kop kypca / ‘ 3auéTHble ‘ Kateropus

K1/c1 | K2/C2 | K3/C3 | K4/Ca | K5/C5

n 1 - Matpuua [
1A ix 1 - Matrix of C.
Kommnerenuun / Competences
K1 - TEMY YHHKa Hay4HOTO or 3anpocam oIECTBa, IIAHMPOBATS 1
BRITIONHATS Hay yio padory, BHICOKHX H OTHYECKHX
JIeMOHCTPHPOBATD JIACPCKHUE KAYECTBA, OLCHHBATH r ii B kpaTKoCp i 1

cpeiccpoiofi nepencimma / C1 - conceive,plan and conduct original rescarch work relevan 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 BKJI/L B HayHbIE SHAHNS [TyTEM IPHMEHEHHs! HayqHBIX METO/IOB HCCIIE/OBANMS H BBICTPAHBAHNS
cTpyKTypHpoBanHoii aprymenTaui / C2 - make an original contribution to knowledge through structured reasoning and
the application of the scientific method;

K3 - IpOAEMOHCTPHPOBATE MACTEPCTBO B OGIIACTH HCCIIE0BANILS, BKIIONAs HAHME TEOPHIL, METOOIOTHI i HayWHOI
mreparypii / €3 - demonstrate mastery of the academic domain of his/her research, including pertinent theory,

yeHns (KommneTeHuny) / learning outcomes (competences
‘ K6/C6 K7/C7 K8 /C8 K9/C9 | K10/C10 | K11/C11 ‘K12IC12 K13/C13 | K14/C14

and scholarly literatu

1. Hay4HbIi KOMNOHEHT / PhD Thesis Research K4 - yauTHIBaTH COUMATBHBIN, YKOTOTHUECKHIT, 1eTOBOI H STHIECKHiT KOHTEKCT NIPH NPOBEJCHHH HAYIHOTO
MCCIIE/IOBAHHS, A TAKKE PACIIMPSATS 3HAHMS 32 IIPEJIE/IAMH OCHOBHOI 00nacTh uccienosanns / C4 - appreciate the social,
environmental, business, and ethical context of his or her research, as well as gain contextual knowledge outside his or her

W " X X X X X X X X X -

no Teme p / ObsnsarentHblil / primary field of learning;
Thesis Research - C y
. O6pasoBaTenbHbIi KOMMOHEHT / C K5- b npoBOANTE C YNIOPOM Ha NIPAKTHHECKOE NIPHMEHEHHE, OPHEHTHPYACH
Ha [IOMCK H/HJIH CO3/IaHNE NOTeHIMABHBIX PhiiKkoB / C5 - demonstrate the ability to frame research in the context of
w5 / O6s3aTenLHLIA / M X " applications and identification or creation of potential markets;
a y
C P -

Research gY i y K6 - aHATHTHHCCKH MBICTHTE 1 GBIT CTIOCOBHBIM JOHOCHTH PE3yITAThI CBOHX HCCIC/IOBANHI| KAk 110 CTICHHATHCTOB, TaK
MeTogonorus Hay4Horo H 10 /C6 - think y y and i the results of his or her research to both expert and non-
uccneaoBaHus: BblYUCNUTENbHbIE expert audiences;

CUCTEMbI U HANN3 AAHHBIX B Hayke x x x K7 - IeMONCTPHPORATE 1 MPHMEHATE nienarorieckue naskiki / C7 - demonstrate and apply pedagogical proficiency;
1 TexHuke / Research Methodology:
Computational and Data Science and K8 - paGorars kak B KoMan;ie, Tak u camocTosTesbHo / C8 - work together with other people and work independently;
1 Engineering DG030102
" = K9 - npossusts 5 oBacTH paspaboTki u petenuii /
Kypch! no ocHOBHOW NpeAMeTHOMN 06nacT iy . X
oo Oor e oy, " " C9 - demonstrate leadership capacity for technological innovation;

U3 KaTanora KypcoB / Advanced Major Field

Coursas fram Caurse Catalno: 3 G y K-10 - TPOBOITE HayHHbIC H PYKOBOTHTS B o6nacTi
Kypc, BbI6paHHbIi B COOTBETCTBMM C NIPO(ECCHOHATLHO ACATENLHOCTH, B HACTHOCTH, B 0GNACTH WHBOPMATHKIL, BHYHCIHTEIBHON TEXHIKI H OCHOB

5 HCKYCCTBEHHOTO HHTELIEKTA
VHANBUAYANBHBIM yHEOHLIM NnaHom 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
K-11 - 1eMOHCTPHPOBATH 3HAHUS TEOPETHUECKHX OCHOB AHA/IM3A IAHHBIX 1 OITHMH3ALIMH, & TAKKE BO3MOKHOCTEH 1
OGazaTenbHbIN / 5 OrpaiHUCHiii OCHOBHBIX IAKETOR  MPOTPANM JUIH PEICHIS 344 ANATIA JAHHbIX, B TOM {HCIE, OCHOBAHIbIX Ha
Ao mRE ) e s 9 o HeKyeeTBeRHbIX Helipomikix cetx / C-11 - of the of data analysis and
Y as well as the ilities and li of the main packages and programs for solving data analysis
WcTopust n unocodust Hayku. problems, including the ones based on the artificial neural networks;
KaHaupatckuii skaameH / History and X
3 lphi of Science. Candidate Exam | DG060026 6 K-12 - CO31ABaTE HOBBIC METOb! IIH AANTHPOBATS CYIIICCTBYIOIIE METOb! U1 AHAI3A AAHHBIX, A TAKKE CO3ABATE,
CONPOBOIATS H HCTIONH30BATH POTPAMMBI H KOMILIEKChI IPOrpamM Uts anatisa fanmbix / C-12 - create new methods
AHIUIACKI 53bIK. KaHauaaTckni X or adapt existing methods for data analysis, as well as create, maintain and use programs and software packages for data
analysis;
4 9k3ameH / English. Candidate Exam DG030003 3
K-13 - HCIIO.b30BT MATEMATIINECKOE MOETHPOBAHILE 1t HiHCACHHBIC METO/Ib, € HHTCTDHPOBAHHEM MCTOLOB AHANI3
Heo6s3atensHbl x x JaHHBIX (TOM uHCIE, Ha CeTAX), /Ul PElICHNS NPHKNIAHBIX 322124, B TOM YHCIIE,
DakynkTaTuBb! / Optional Courses ¥ / Optional € HCTIONb30BAHHEM OOIIEIOCTYTTHBIX H KOMMEPUECKHX HCTOUHHKOB anHbix / C-13 - use mathematical modeling and
numerical methods, with the integration of data analysis methods (including those, based on the artificial neural
MoaroToska ny6nukauwy v Hay4Horo networks), solve applied problems, including the ones, utilizing publicly available and commercial data sources;
noknaga / How to Write a Paper and X x
5 Present your Research DE030823 K-14 - noaroTasnisath 1 nyGIMKOBaTE Hay4HbIE CTATBH B 0G/IACTH HAYK O AHHBIX, MATEMATHYECKOTO MOJIE/IMPOBAHUS 1
HCKYCCTRRHHOTO MHTETEKTA. B BEAYILIX MEKAYHAPOAWLIX KYPHATAX, Hl PI3pAOATHIBATE COOTACTCTRYIOILIIE YICOHO-
Kypes! o ukHosaumsm v " B METOMUECKUX MATEPHAIIBI TI0]l PYKOBOICTEOM Gostee BLICOKOI win c-
¢ |TPeANPUHAMATENsCTBY M3 KaTanora 14 - prepare and publish scientific articles in the field of data science, mathematical modeling and artificial intelligence in
somonn . " leading journals, and develop the respective educational materials under the guidance of a more qualified
B specialist or independently.

MNeparoruyeckasn npakTuka / Pedagogical Ob6sazaTenbHbIN / x X X

Experience 3 C y

YT nnaHa p / Thesis 0bGsA3aTenbHbIN / X X X X X X X

Proposal Defense DD060021 6 C y

K 7 / Qualifying O6sizaTenbHbIv /

Exam 020cd 3 C y

ExeroaHas atTectaums / Annual Progress O6sizaTenbHbIh / x

Review - C y

[ononHutensHas atrectauus / Additional 06s3aTenbHbIN / X

Progress Review - C y

WUroroBas attectaums / Thesis Final Review

‘ ‘OSmaTeanbw’l/

WrtoroBas at / Thesis Final Review ‘ Compulsory
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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. 
	 

