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MonoxeHus.

3. NpusHaTb yTpaTMBLUMM CUNY NYHKT 1
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Vcn. E.M. Xypasnesa/E.M. Zhuravleva
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obyyatowuxca UHctutyTa.

Mpukas pgo

KoHTponb 3a wucnonHenuem [lpukasa
BO3NOXMUTb Ha CTapLuUero BuLe-npesnaeHTa
no passutuio CachoHoBa A.A.
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In order to improve the quality of education
activities of the Skolkovo Institute of
Science and Technology (hereinafter —
Institute), according to the Resolution of
the Educational Committee of the
Academic Council (Minutes dated April 27,
2023 No 81), pursuant to the Policy on
Policies,

| HEREBY ORDER:

MNMonoxeHne 06 ocHoBHBIX 1. To approve the Policy on Graduate

Educational Programs in accordance
with Appendix N 1 to the present Order
(hereinafter — Policy, Order).

2. To assign Dean of Education Fortin C.

as the Policy supervisor.

3. To terminate force of the clause 1 of the

Order dated December
No. 854.

16, 2020

4. To inform the employees of the Institute

on the Order.

assign Dean of Students
Stolyarov D.V. to inform students of the
Institute on the Order.

6. The Order is followed up by Senior Vice

President for Development Safonov
AA.

A.T. Kynewos /
A.P. Kuleshov

%

KoHT.Ten.: 3250

Skoltech. RX ~ 153071



ITpunoxxenue Ne 1 / Appendix No. 1
YTBEPXJEHO / APPROVED

IIpukazom pexktopa CKOJIKOBCKOTO
UHCTUTYTa HayK¥ U TEXHOJIOTUH

OT « é&_ >Z‘2fZ/~7[éaZ¢/2023 Ne g Z,\/ L;\Z

Order of the President of the Skolkovo
Institute of Science and Technology
dated,g;[@é/ £, 2023 No 774/

INOJIO)KEHHUE
00 OCHOBHBIX 00pa30BaTeJbHBIX IPOrpaMMax

POLICY
on Graduate Educational Programs



TepMuUHBI U onIpeaeJIeHUus
(B anaBUTHOM TIOPSIZIKE)

ACIIUpaHT — JUIO, B YCTaHOBJICHHOM
NOPSIJIKE 3aYMCIICHHOE JUISl MPOXOXKIACHUS
00y4eHHs B acliupaHType.

BKP - BbimyckHas KBalu(UKaIMOHHAS
pabora.

I'MA — rocymapcTBeHHas  UTOroBas
aTTeCTalHus.

NuauBuayaJbHBIA  y4eOHBIN IUIAH
IUIaH y4eOHOM NEeSITEIbHOCTH
obOyuatorerocs, o0ecIieynBaroIIni
OCBOEHHE 00pa3oBaTeILHON MPOrPaMMBbI Ha
OCHOBE WHIMBUTyalu3aIlun ee
COJIepXKaHUs C YYETOM OCOOEHHOCTEH U
00pa3zoBaTebHBIX MOTPEOHOCTEH
KOHKPETHOTO 00yJaroIierocs.

OOyuaromuecs — CTyJ€HTbl MarHCTPaTypPbl
u acnupanTsl CroJrexa.

2

Terms and Definitions
(sorted alphabetically)

Curriculum element — an element of an
educational program, e.g. a course,
industrial immersion or other type of
practice, research or innovation project,
“Innovation Workshop”, research seminar,
thesis defense, etc.

Educational Program — graduate program
at the MSc or PhD level (PhD program,
doctoral program) implemented in the
Skoltech.

FSER Federal state educational
requirements for the Structure of Doctoral
Academic and Teaching  Programs
(Adjunct) Programs, the conditions of the
implementation, the timing of the
development of the programs, taking into
account various forms of education,
educational  technologies and  the
characteristics of certain categories of
doctoral students (adjuncts).

FSES — Federal state educational standard
of higher professional education.

Individual study plan — a plan of
educational activities for a student which
provides the development of an educational



OOIl - ocHoBHas oOpa3oBarenbHas
mporpaMma  BBICIIETO  OOpa3oBaHU,
porpaMMa MarucTparypsl WM IporpaMmma
MOJTOTOBKA  HAY4YHBIX W HAYYHO-
MeAaroTHYecKuX KaJapoB B aCHHUPaHType
(mamee — oOpazoBaresibHasi Mporpamma
PhD, nporpamma PhD, nporpamma
acCTIMpPaHTYpPhI), peanu3yeMas B CKonTexe.

IMonoxkenue — Ilonoxxenue 00 OCHOBHBIX
00pa3oBaTeNbHBIX IPOrpaMMax.

Croarex — CKOJTKOBCKUN MHCTUTYT HAYKHU
Y TEXHOJIOTUH.

CryaeHT Marumcrpatypbl — JUIO, B
YCTaHOBJICHHOM MOPSAKE 3a4UCIEHHOE IS
POXOXKJIEHU OO0y4YeHHUs IO Mporpamme
MarucTpaTypshl.

Y4eOHbIH 3J1eMEHT — 3JEMEHT y4eOHOTO
IUIaHa  00pa3oBaTeNbHOW  MPOTPaMMBL,
HaIpuMmep, JTUCLMILINHA,
IIPOM3BOJICTBEHHAs WJIM WHas IIPAKTHKA,
HAaY4YHO-HCCJIE0BATEIbCKUI 1580071
WHHOBAIlMOHHBIM TIPOeKT, «Macrepckas
MHHOBAIlU», HAYYHO-UCCIIEAOBATEIbCKUI
CEeMUHap, 3alura BBIITYCKHOU
KBaTU(UKAIIMOHHOU PadOTHI U JIp.

program based on the individualization of
its content taking into consideration the
characteristics and educational needs of a
particular student.

Information System — general term to
describe all electronic information systems
used by the Skoltech.

MSc student — a person duly enrolled in a
Master of Science program.

PhD student — a person duly enrolled in a
Doctoral program.

Policy — Policy on Graduate Educational
Programs.

SFA — State Final Attestation.



dIrocC BO — dhenepanbHbIi
roCyAapCTBEHHBIN 00pa3oBaTeNbHbIN
CTaHJapT BBICIIETO 00pa30BaHUsI.

®I'T — QenepanbHble TOCYIAapPCTBEHHBIE
TpeOOBaHUS K CTPYKType MporpaMm
NOJTOTOBKA ~ HAY4YHBIX W HAy4HO-
NeJaroruyeckux KaJpoB B aclUpaHType
(aTBIOHKTYpPE), YCIOBHUAM UX pealii3alliu,
CpPOKaM OCBOEHUS 3TUX NMPOTPAMM C yUETOM

Pa3IMYHbBIX dbopm oOyueHusl,
00pa3oBaTeIbHBIX TEXHOJIOTUH u
OCOOCHHOCTEH  OTJAENBbHBIX  KaTeropui

aCIUpPaHTOB (aTbIOHKTOB).

INOC — smexkTpoHHas UHPOPMAIOHHO-
oOpasoBarenbHas cpena.

Skoltech — Skolkovo Institute of Science
and Technology.

Students — the Skoltech’s MSc and PhD
students.

Thesis — graduates’ final qualifying thesis.



1.1.ITomoxkenue

1.2.Tlomoxenune

1. OOmme mojIoKeHUA

ompenesieT  MOPSIOK
OpraHu3allMid ¥ OCYIIECTBICHUS
0o0pa3oBaTeNbHON JIESITEILHOCTH TI0
OCHOBHBIM o0pa3oBaTeIbHBIM
mporpaMMaM BBICIIETO O0Opa30BaHUS
(mporpaMmaM ~ MarucTpartypbl |
actiupantypsl (PhD), peanuzyemMbiM B

Ckonrexe, B 4YacTu pa3pabOTKH,
YTBEpXKACHUS,  aKTyalu3allid |
3aKPBITHS OCHOBHBIX
00pa30BaTeNbHBIX MPOTPaAMM, a TaKXKe
yIpaBIeHUS OCHOBHBIMH

o0pa3oBaTenbHBIMU TIPOTPAMMAaMHU.

pa3paboTaHo Ha
OCHOBAHUH CJICTYIONINX HOPMATHBHBIX
IIPABOBBIX aKTOB:

— denepanbHbIA 3aK0H OT 28 CEHTAOPS
2010 r1oma Ne 244-®d3 «OO0
WHHOBALIMOHHOM IIeHTpe «CKOJIIKOBOY;

— denepanbHBIN 3aKOH OT 29 nekabps

2012 r1oma Ne 273-®d3 «OO0
o0pa3oBaHUU B Poccuiickoit
denepauum;

— IlocranoBneHue IIpaBurenscTBa

Poccuiickoit @enepariun ot 30 HOSIOps
2021 roga Ne 2122 «O6 yTBepKaeHUH
[TomoxeHust 0 MOJATOTOBKE HAYYHBIX U
HayYHO-TICArOTMYECKUX KaJIpoB B
acripaHTtype (aAbIOHKTYpE)»;

— Ilpukas MuHucrepcTsa
obpazoBaHusi W Hayku Poccuiickoi
®deneparuu Poccun ot 19 Hos6ps 2013

roga Ne 1259 «OO0 yTBepx)aeHUH
ITopsinka Opra”Hu3aluu u
OCYILIECTBICHUS o0OpasoBarenbHOI

JIEATCIIbHOCTH 110 00pa30BaTEIIbHBIM
IporpaMmamM BBICIIEr0 00pa3oBaHUs -
nmporpaMMaM  TOATOTOBKM  Hay4dHO-

1.1.

1.2.

1. General Provisions

The Policy defines the procedure for the
organization and implementation of
graduate educational programs of
higher education (MSc and PhD
programs) at the Skoltech, in terms of
designing, developing, approving,
revising and terminating graduate
educational programs, as well as the
governance and management of them.

The Policy has been developed on the
basis of the following regulatory legal
acts:

—Federal Law Ne 244-FZ “On the
Skolkovo Innovation Center” dated 28

September 2010;

—Federal Law  Ne273-FZ  “On
Education in the Russian Federation”
dated 29 December 2012;

— Resolution of the Government of the
Russian Federation Ne 2122 “On
Approving the Regulations on the
Doctoral Academic and Teaching
Programs (Adjunct) Programs" dated
30 November 2021;

— Order of the Ministry of Science and
Higher Education of the Russian
Federation Ne 1259 “On Approving the
Procedure  for  Organizing and
Implementing Educational Activities
under Higher Education Programs —
Programs for Training Academic and
Teaching Personnel under Postgraduate



1.3.Ckontex

neaaroru4eckux KaJIpoB B
acrupaHTtype (aAbIOHKTYpE)»;

— IIpuka3 MuHuCTEpCTBA HAyKH U
BbICIIEro oOpaszoBaHusi Poccuiickoi
Oenepanuu ot 6 anpenst 2021 roga Ne
245 «O6 ytBepxnaenun Ilopsinka
OpraHu3allid HW  OCYILECTBICHUS
o0pa3oBaTeNnbHON JIESITEILHOCTH TI0

o0pa3oBaTenbHbIM porpaMmam
BBICILIETO oOpa3oBaHUA —
nporpaMmmam OakanaBpuara,
nporpaMmmam CrienaanuTeTa,

porpaMmmaM MarucTpaTypbi»;

— [Ipukaz MuHHCTEpCTBA HAyKH U
BBICIIETO OOpaszoBaHusi Poccuiickoit
®enepanuu Poccun ot 20 okTAOps
2021 roma Ne 951 «O6 yTBepKIeHUH
(benepanbHbIX roCyJ1IapCTBEHHBIX
TpeOOBaHUM K CTPYKType MporpaMmm
MOATOTOBKM HAYYHBIX M HAy4HO-
MearornuecKux KaJpoB B
acIMUpaHType (ambIOHKTYpE),
YCIOBUSIM UX peaau3aluu, CpoKam
OCBOEHHUS 3TUX MPOTrPaMM C YUYETOM
Pa3JIMYHbBIX dbopm oOy4eHwus,
oOpa3oBaTeNbHBIX  TEXHOJIOTHH U
O0COOEHHOCTEW OTIENbHBIX KaTeropui
aCIUPaHTOB (aIBIOHKTOB)»;

— DepaepalibHbIC
oOpa3oBaTebHbBIC
BBICIIIET0 00Opa30BaHUS;

rocyaapCTBCHHLIC
CTaHdapThI

— VYcras Ckoinrexa.

peanuzyer OCHOBHBIC
o0Opa3oBaTeNbHbIC IPOTPaMMBI
BBICIIIETO 00pa3zoBaHusi (IPOrpaMMBbI
MarucTpaTypbl M acHUpaHTyphbl) Ha
OCHOBE JIMIICH3WH Ha OCYIICCTBICHUE
o0pa3oBaTenbHOM ACATEIHPHOCTU U/HITN
paspeiieHuss Ha  OCYIIECTBIICHHUE
00pazoBaTeILHOU e TEIbHOCTH,

1.3.

(Adjunct)  Programs” dated 19

November 2013;

— Order of the Ministry of Science and
Higher Education of the Russian
Federation Ne 245 “On Approving the
Procedure  for  Organizing and
Implementing Educational Activities
under Higher Education Programs
Bachelor's  Programs,  Specialist’s
Programs, Master's Programs” dated 6
April 2021;

— Order of the Ministry of Science and
Higher Education of the Russian
Federation Ne 951 “On Approving the
Federal state educational requirements
for the Structure of Doctoral Academic
and Teaching Programs (Adjunct)
Programs, the conditions of the
implementation, the timing of the
development of the programs, taking
into account various forms of
education, educational technologies and
the characteristics of certain categories
of doctoral students (adjuncts)" dated
20 October 2021;

— Federal state educational standards of
higher professional education;

— Skoltech Charter.
Skoltech implements graduate
educational programs of higher

education (MSc and PhD programs) on
the basis of a license to carry out
educational activity and/or a permit to
carry out educational activity obtained
on the basis of the Federal Law “On the



1.6.K

1.7.Creneunn

MIOJTy4YE€HHOTO Ha OCHOBaHUU
denepalbHOTO 3aKOHa "O06
MHHOBAIMOHHOM I1ieHTpe "CKOJIKOBO"
(nanee — paspeleHue).

1.4.006y4yenne mo mporpaMMaM BBICHIETO

oOpa3oBaHUs POBOJUTCS Ha

AHTJIMHACKOM SI3bIKE B OYHOH (hopMme.
1.5.HopMaTuBHBIiI  CpOK  MOJY4YEHUS

oOpazoBaHuUs no porpaMmam

MarucTparypbl cocTaBisier 2 (1Ba)
roja.

OCBOCHHIO IPOrpamMMBbl
MarucTpaTrypbl JOMYCKAalTCA JIMIA
M000r0 BO3pacTa, UMEIOIIME BBICIIEE
oOpa3oBaHue (cTeneHb OakajaBpa H
BBIIIIE) W TIPOIIEIINNE KOHKYPCHBIH
oTOOp Ha MPOTPaMMy B COOTBETCTBUU
C TIpaBUJIaMU TMIPUEMa, a TAaK)Ke UHBIMU
JIOKaJbHBIMH HOPMATHBHBIMHU aKTaMHU
Ckounrexa.

«MarucTp» o
COOTBETCTBYIOIIEMY  HaIpPaBJIECHUIO
MNOJTOTOBKM C BblJa4e JUIIOMA
YCTaHOBJICHHOTO benepabHbIM
OpraHoM BJIACTH oOpasia
MIPUCBANBACTCS o0yJarommmcs,
ycnemHo — ocBouBmuM  OOIl  wu
npomenammm ['MA 1o mnporpamme
MAarucTpaTypsl, AMEOIIEN
roCcyJ1JapCTBEHHYIO aKKpEIUTAaIHIO.
JIOTIOTHUTENHHO BBITTYCKHUKH
Ckonrexa MOJIy4aroT Jurmiom
maructpa  Ckonrexa, a  TaKkxe
EBporneiickoe npuinoKeHne K JUIioMy
(Diploma Supplement) Ha anrnuiickom
s13bIKe, 0(DOPMIIEHHOE B COOTBETCTBUU
¢ pexomengauusimu  FOHECKO /
Coseta EBponbl.

B cinydae oTcyTcTBUSL Y HpOrpamMmbl
roCy1apCTBEHHOU AKKpeauTaluu
oOyyarommumcst MIPUCBanBACTCS

1.4.

1.5.

1.6.

1.7.

Skolkovo Innovation Center”

(hereinafter — permit).

The education process is a full-time
study conducted in English (higher
education programs).

Duration of MSc programs is 2 (two)
years.

Persons of any age who hold a
bachelor’s degree and have passed the
competitive selection for an MSc
program in accordance with the
admission rules and other Skoltech
policies and procedures are allowed to
study in the MSc program.

A Master's degree in the relevant field
of study with the issuance of a state
approved format diploma is given to
those students who have successfully
mastered the educational program and
passed the SFA under the MSc program
that has state accreditation.
Additionally, Skoltech graduates also
receive a MSc Diploma and a Diploma
Supplement in English, designed in
accordance with the recommendations
of UNESCO / Council of Europe.

In the absence of state accreditation of a
program students are awarded Skoltech
Master's degree, graduates receive a

MSc Diploma and a Diploma
Supplement in English.
The form of MSc Diploma is

established by the Appendix 8 to the
Policy.



1.8. HopMaTtuBHbIii

1.9.K

CTENEHb MarucTpa Ckonrexa,
BBITYCKHUKM  TOJIYYarOT  JUILJIOM
maructpa  Ckosrtexa, a  TaKxe

EBponelickoe npuIokeHne K JUIIOMY
Ha aHIJIMHACKOM SI3BIKE.

dopma DUILIOMA Marucrpa
ycraHoBieHa [lpunoxkennem 8 K
ITonoxenuro.

CPOK  MOJYyYECHUS
obpazoBaHusi 1o mnporpammam PhD
COCTAaBIISIET:

— JUI1 aCNUpPAHTOB, 3aYMCJIECHHBIX Ha
MpOTpaMMbl, pealn3alusi KOTOPBIX
Hauanack B 2021 roay u panee, 4 rona
B cooTBeTcTBHU ¢ PI'OC BO;

— Ui aCIUpPaHTOB, 3a4YUCJICHHBIX B
2022 roay U MO3kKE, ONPEACNseTCS B
coorBeTrcTBUM ¢ DI'T.

OoCBOeHUIO  mporpammbl  PhD
JOIYCKAIOTCS JIMIa JII0O0ro Bo3pacTa,
UMEIoIlMe BhICIIee 00pa3oBaHHE HE
HIKE€ YPOBHSI MarucTparypbl WIH
CIEUAIIUTETA u MPOIIEAIINE
KOHKYPCHBIM OTOOp Ha mporpamMmy B
COOTBETCTBUHM C MpaBUJIAMU MPHEMA, A
TaKxke WHBIMU JOKAJIbHBIMH
HOpMaTUBHBIMU akTamu CkonTexa.

1.10. Beinyckuuku Ckonrexa AOJIKHBI

oCBOUTh U 3(PGHEKTUBHO MPUMEHSTH
3HAHUS COOTBETCTBYIOILIEH
MpeAMETHON o0nacTu; HaBBIKH
KPUTHUYECKOTO MBIIIJICHUS, YOSKICHUS
W TICHHOCTH, HAaBBIKM OOIICHUSI W
COTPYJIHHYECTBA; JUICPCKHE KauyeCcTBa
U pa3pabOTKH  MHHOBAITMOHHBIX
pelnieHuii, 3HaHUS W KOMIETCHITUU
BBITYCKHUKOB ~ CKOJNTEXa  JOJIKHBI
COOTBETCTBOBATh TpeOOBaHUSIM
Cucrembl pe3yabTaTOB OOy4YeHUS B
Cxkonrexe (IIpunoxenue 1).

1.8.

1.9.

PhD programs™ duration:

—for PhD students admitted to
programs that started in 2021 and
earlier is 4 years in accordance with the
FSES;

— for PhD students admitted in 2022 and
later is determined in accordance with
the FSER.

Persons of any age who hold a higher
education degree at least at the Masters
level or hold a specialist degree and
have passed the competitive selection
for the program in accordance with the
admission rules and other Skoltech
policies and procedures are allowed to
study in the PhD program.

1.10. Skoltech graduates are expected: to

master and effectively apply their
knowledge of the relevant subject areas;
to possess critical thinking skills and
abide by values of academic and
personal  integrity; to  possess
communication and  collaboration
skills; to demonstrate leadership skills
to develop innovative solutions;
Skoltech graduates knowledge and
competencies are expected to meet the
requirements of the Skoltech Learning
Outcomes Framework (Appendix 1).



2.1.Bce

2. Crpykrypa OOII marucTparypsl

OCHOBHBIC
MIPOTPaMMBbl MarucTparypsbl,
peanuzyemble B CkoaTexe, HMEIOT
YHUGDUITUPOBAHHYIO CTPYKTYDPY,
COCTOSIIYK0O M3 IATH  MOAYJIEH,
KaXIbld M3 KOTOPBIX HAalleJIeH Ha
OCBOECHHUE 00yYaIIUMUCS
OIPEAEIIEHHBIX KOMIICTCHIUMH,
YCTaHOBJIEHHBIX Cucremoit

pe3ynbTaToB 00yuenus Ckonrexa.

2.2. TpyA0€MKOCTb porpamMMbl
maructpatypsl — 120 3.e. IIporpamma
MarucTparypsl COCTOUT u3

CIEAYIOIINX MOAYJICH:

Moayas 1. Hayka, TexHuka H
TexHojaoruu  (363.e.)  BKIIOYaAET
00s13aTeNbHYI0 U BapUAaTUBHYIO YacCTH,
B TOM YHCJIE€ JUCUUIUIMHBI IS
U3Y4YEHUS HAyYHbIX M HWH)KEHEPHBIX
OCHOB, COOTBETCTBYIOIIMX 00JIACTH,

o0BeKTaM 5 BUIaM
podhecCUOHAIBHOM NeATEeIIbHOCTH
BBITTYCKHUKOB.

Moayas 2. Otpacas (12 3.e.)

OTHOCUTCSI K 00s3aT€TIbHOM YacTu U
BKJIIOUAET MPAKTUYECKYIO TOJATOTOBKY
N0 TMOJY4YeHHIO NPOodeCCHOHATBHBIX
YMEHHUI U OmbITa MPOQPecCHOHANTbHON

NEeATENbHOCTH  (MPOU3BOJCTBEHHYIO
MIPAKTHUKY).
Monayab 3. NuHoBauuu U

npeanpuHuMareabecrso (12 3.e.)
BKJIIOUAeT «MacTepCcKyr0 HHHOBAIIUI»
(obs13aTenbHas 4acTh) U JTUCIMUILIMHBI,
OTHOCAIIMECS K BapUaTUBHOM YacTH.
[enbto Moayna 3 sSBis€TCS U3yYEHHUE
MOJIHOTO ~ MHHOBAllMOHHOTO  IIMKJa
OPOU3BOJACTBA  MPOAYKUIUM —  OT

2.2.

2. MSc Program Structure

oOpazoBarenpubie 2.1. All the graduate educational programs

implemented at the Skoltech have a
unified structure consisting of five
streams aimed at the development of
students' specific competencies
established by the Skoltech Learning
Outcomes Framework.

The workload of the MSc program is
120 credits. The MSc program consists
of the following streams:

Stream 1. Science, Technology and
Engineering (36 credits) includes
compulsory and elective parts,
including: courses targeting scientific
and engineering fundamentals
corresponding to the field and
prospective professional activities of
graduates.

Stream 2. Sector (12 credits) is a
compulsory part and includes practical
projects for obtaining skills and

experience in the corresponding
professional area (industrial
immersion).

Stream 3. Entrepreneurship and
Innovation (12 credits) includes the
“Innovation Workshop” (compulsory)
and courses related to the elective part.
The purpose of Stream 3 is to study the
full innovation cycle of a product
development - from identifying the
needs and assessing the options



OIpeJieIeHus] OTPEOHOCTEHN U OLICHKH
BO3MO>KHOCTEH UX YAOBIECTBOPEHUS J10
SKCIUTyaTalldd € JIOCTHXKEHUEM
HKOHOMUYECKOTO U JIPYTUX 3PPEKTOB,
a TaKKe MOJTy4YeHUE HaYaJIbHOTO OTIbITa

WHHOBAIlMOHHOW  JCSATENBHOCTH W
npuoOpeTeHue COOTBETCTBYIOIIHNX
HaBBIKOB.

Monayanb 4. Hayuno-
uccjenoBarTesibckasi  padéora H
BBIMMYCKHAsI  KBAJU(PUKAIHOHHAS
padora (36 3.e.) OTHOCHTCS K

00s3aTeNbHOM YacTU M BKIIIOYAET
HAy4HO-UCCIIEIOBATEILCKYI0 PaboTy,
y4eOHYI0 MPAKTHUKY, MPEATUTIIIOMHYIO
IIPAKTHUKY, BBINIOJIHEHUE U 3auTy BKP
C LeNbl0  KOHCONMZAUMU  BCEX
MOJIyYEHHBIX PE3YyJIbTATOB OOYUYECHHS:
MpPUOOPETEHHBIX 3HAHWUN, YMEHHUH H

ompiTa B O0JAaCTH HAYYHBIX U
WH>KEHEPHBIX OCHOB.

Moayab 5. NuauBuayajabHoe
o0yuyenne (24 3.e.) BKJIIOYaET

JUCIUIUIMHBL U3 KaTtajaora KypcoB IO
BBIOOPY CTYJI€HTA U JOMOJHUTEIbHBIC
Hay4HO-UCCIEeI0BATEIbCKHE WIH
WHHOBAI[MOHHBIE IPOEKTHI.

2.3.1Ipu HEOOXOAMMOCTH B MpOrpamme
MarucTpaTypbl  BBIICISIOT — TPEKH,
KOTOPBIE 00ecreunBaroT
CHenuain3anuio  o0ydJalmuxcs B
MpeAMETHON 00J1acTH.

2.4. Ckonrex obecrieunBaeT
oOyJaromumcs BO3MOYXHOCTH
OCBOCHUS (bakyIbTaTUBHBIX
TUCIIUTLINH. daxkynpTaTHBHBIC
TUCIUTUTAHBI HaIPaBJICHBI Ha
pacimmpeHue u yrIyOJIcHHE
KOMIICTCHIIHIH, YCTaHOBJICHHBIX

CucreMoit pe3yabTaToB OOydYeHHS B

2.3.

24.
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necessary to meet them, to carrying out
operations with economic and other
benefits, and to gaining an -early
experience  in  innovation  and
acquisition of relevant skills.

Stream 4. Research and MSc Thesis
Project (36 credits) is a compulsory
part and includes research work, early
research project, thesis research project
and Thesis defense in order to
consolidate all the obtained learning
results: acquired knowledge, skills and
experience in the field of scientific and
engineering fundamentals.

Stream 5. Options (24 credits)
includes courses from the course
catalog and/or additional research or
innovation projects.

An MSc program may have tracks that
allow students to specialize in specific
subject areas.

The Skoltech gives the students the
chance to take learning activities
outside the curriculum. Optional
courses are aimed at expanding and
deepening the competencies established
by the Skoltech Learning Outcomes
Framework, the FSES, and professional
standards. Optional courses are not



3.1.

Ckonrexe, PI'OC BO, OIT mu
MpOo(eCCHOHATLHBIMU  CTaHIAPTAMH.
dakyabTaTUBHBIC JTUCIUIUIMHBI  HE
BKJIFOYAIOTCS B 00BeM
00pa30BaTeNbHOM MPOTrpaMMBl.

3. Crpykrypa OOII PhD

OcBoeHHME MporpamMMm acCHUPaHTYpPHI
aclMpaHTaMH, 3a4UCIICHHbBIMM  Ha
OpOrpaMMBbl, pean3alus KOTOPbIX
Hauvajack J0 2022/2023 yueOGHOrO
rojia, OCyIIECTBISIETCS B COOTBETCTBUU
¢ ®I'OC BO.

TpyroeMKoCTh IIPOTPaMMBbI
acnupaHTypsl B coorBeTcTBUU ¢ PI'OC

BO - 2403.e. Ilporpamma PhD
BKJTFOYAET CIeIyIoNue
oOpa3oBaTeNbHbIE JIEMEHTHI:

1) Oomue xkypest (18 3.e.)

3aTparuBaroT MPoOIEMbl METOIOJIOTUU
o TeMe WCCIEIOBaHuN, a TakKKke
BOIIPOCHI neJaroruku,
MpeANPUHUMATENIbCTBA u
MHHOBALIMOHHOM NeSATEIbHOCTH,
KOTOpbIE TNPUMEHAIOTCS BO  BCEX
Hay4HbIX oOnactsax. OOmmMe Kypcesl
BKJIFOYAIOT  00S3aTeNbHYI0  4acTh
(«Uctopuss u  dunocodust HAYKH»,

«Mertononorus HAy4YHOT'O
UCCIICIOBAHUS») UM BapUATUBHYIO
4acTh, COJEPXKAILYK)  KypChbl W3

KaTaJjiora 1o BeIOOpY acrupaHTa.

2) Kypchl 10 0CHOBHOM NpeIMeTHOM
ob6sactu (12 3.e.) 7ar0OT BO3MOXHOCTh
yIIIyOJIGHHOTO W3YYEeHHsSI KOHKPETHOM
HAyYHOW OOJIACTM W HaIpaBJICHBI Ha
MOJATOTOBKY K CJaude KaHAUIATCKUX
HK3aMEHOB o HayYHBIM
CTICTIHATEHOCTSIM.

3.1.
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included in the workload of the
educational program.

3. PhD Program Structure

The study of PhD students admitted to
programs  whose  implementation
started before the 2022/2023 academic
year is determined in accordance with
the FSES.

The workload of the PhD program is
240 credits. The PhD program includes
the following program elements:

1) General courses (18 credits) address
methodology questions of the research
topic, as well as the topics of pedagogy,
entrepreneurship and innovation, which
are applied in all scientific fields. It
includes a compulsory part (“History
and Philosophy of Science”, “Research
Methodology”) and an elective part
containing courses from the course
catalog.

2) Advanced Major-Field Courses
(12 credits) provide an opportunity for
an in-depth study of a specific scientific
field and are aimed at preparing
students for candidate exams in
particular research areas.



3) Ilenarornueckast NMPAKTHKA
(3 3.e.) MOATOTaBIMBAET BBHIMTYCKHHUKA
oOpa3zoBaTenbHOil mporpammel PhD k

IIPAKTUYECKOU II€JTarOrTM4eCKON
NEATEIIbHOCTH, BXOJUT B
00sA3aTENbHYI0  YacTh  MIPOrPAMMBI
aCIIMPAHTYPBHI.

4) UccaenoBanusi 1 pa3padoTKu 1o
TeMe aucceprauuu (201 3.e.) roToBAT
acmupaHTa K  CaMOCTOSITEJIbHOU
HAy4YHOH NEATEILHOCTH.
HccnenoBanus u pa3pabOTKU MO TEMeE
JUCCEPTALUM SIBJISIIOTCS 00513aTeJIbHOM
yacTbio nporpammel PhD u BrirowaroT
YTBEPKJICHHE TeMbl auccepTanuu (6
3.€.), KBAIM(PUKAIIMOHHBIN dK3ameH (3
3.6.) MW HCCIEIOBaHUS II0 TeMe
nucceprauu (192 3.e.).

5) HroroBas arrectaumusi (6 3.e.),

ABIISIETCSI ~ WUTOTOBBIM  3JIEMEHTOM
nporpamMbl. HToroBas arTecraus
BKJIIOYAET o0s3aTenbHOe
NpeACTaBICHUE Pe3yJIbTaTOB HAy4YHO-
HUCCIIEN0BATENBbCKOM paboThI
aclypaHra.

ITo pe3yJabTataMm OCBOEHHS
nporpaMmmbl  PhD mo ®I'OC BO,
BBIIIYCKHHUKAM, YCIIEIIHO MPOLIEAIIUM
roCyJ1apCTBEHHYIO UTOTOBYIO
aTTeCTaluIo, IPUCBANBACTCS
KBaJIM(DUKALIMS «HccnenoBarens.
[IpenogaBaTenb-uccieOBATENb)  C
BpYUYEHUEM AUIIoMa

rocyAapCTBEHHOTO 00pa3na.

ITo pe3yiibTaraM WTOrOBOM aTTECTAIlUU

NPUHUMAETCS  OJIHO M3 CIEIYIOIINUX
pelieHui: pEeKOMEHJI0BaTh /  HE
PEKOMEHJI0BaTh  JHUCCEPTAllMI0 K
3allMTE.
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3) Pedagogical Experience (3 credits)
prepares the PhD student for practical
teaching, is a compulsory part of the
PhD program.

4) Thesis Research and Development
(201 credits) prepares the PhD student
for independent scientific activity. It is
a compulsory part of the PhD program
and includes the Thesis Proposal
Defense (6 credits), Qualifying Exam (3
credits), and thesis research (192
credits).

5) Thesis Final Review (6 credits) is
the final stage of the PhD program. It
includes the Thesis Final Review where
a PhD student presents the results of
research work.

In case of completion of the PhD
program under FSES the graduates who
successfully passed the Thesis Final
Review are awarded the qualification of
“Researcher. Teacher-Researcher”
along with the state-issued diploma.

As result of the Thesis Final Review the
thesis 1S recommended/ not
recommended for the defense.



3.2.0cBoenue

B cmywae, ecium  aumccepranus
pEeKOMeHJ0BaHa K 3auure B CKonTexe,
MPOBOAMTCSA 3a1uTa quccepranuu PhD
Ckonrexa B COOTBETCTBUM  C
MPOLETYPOH, ONMCAHHOU B
“IlomoxkeHnn O 3alIUTE AUCCEPTALUU
PhD”  nmbo “ITonoxxenun 0
OPUCYKIEHUU  YUYEHBIX  CTENEHEU
KaHJuJaTa HayK, Joktopa Hayk . Ilo
UTOram yCIEUIHON 3aIIHTHI
IUCCEPTAlM HA COUCKAaHHE Y4YEHOU
crerieHd CKOJKOBCKOIO HWHCTUTYTa
HayKl M TEXHOJOTUM MPUCYKITACTCS
y4eHas CTECTEHb.

nporpamm PhD
acIUpaHTaMH, 324 CIICHHBIMH
HaunHas ¢ 2022/2023 ygyebHoro roxa,
OCYIIECTBIISIETCSI B COOTBETCTBUH C
OI'T.

CTpyKTypa mporpaMMbl BKIIFOUAET TPH
KOMIIOHEHTa: HAy4YHBI KOMIIOHEHT,
0o0pa3oBaTeNbHBIA ~ KOMIIOHEHT U
UTOTOBYIO aTTECTALUIO.

Bce oOpazoBaTenbHbIE — 3JEMEHTHI,
MEepEUnCICHHbIE  HIKE,  SBISIOTCS
00s3aTENIbHBIMA 32 UCKIIIOYCHHUEM
KYpCOB II0 OCHOBHOW IPEIMETHOU
00JIaCTH ¥ KYpPCOB 10 MHHOBAIUSM U
NPEINPUHIMATEIBCTBY, KOTOPBIE TIO
pemennio IIporpaMMHOro KOMHUTETa
TaKXe MOTYT CTaTh 00s13aTeIbHBIMH.

[TIporpamma PhD BKJIIOYAET
CEAYIOIINE KOMIIOHEHTHI:

3.2.1. Hay4Hblii KOMIIOHEHT:

3.2.1.1. HcciaenoBanug mo TeMme

AUCCEPTAIIMA TOTOBAT acClUpaHTa K
CaMOCTOSITEIIbHON HAy4YHOU
JCSTEILHOCTH W SIBJISIFOTCSI OCHOBHOM
COCTaBJISIONICH o0Opa3oBaTeNbHOM
nporpammel PhD.

3.2

If as a result of the Thesis Final Review
the thesis is recommended for the
defense at Skoltech, the PhD thesis is
defended in accordance with the
procedure described in the “PhD Thesis
Defense Policy” or “Policy on awarding
Doctor of Philosophy and Doctor of
Science academic degrees”. Academic
degree is awarded upon successful
thesis defense.

The study of PhD students admitted
after 2022/2023 academic year is

determined in accordance with the
FSER.

PhD program structure includes three
components: PhD thesis research, an
coursework and Thesis Final Review.
All program elements listed below are
compulsory with the exception of
Advanced Major-Field Courses and
Entrepreneurship and  Innovation
courses, which may also become
compulsory by the decision of the
Doctoral Program Committee.

The PhD program includes the

following program elements:

3.2.1. PhD thesis research:

3.2.1.1.
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Thesis Research prepares the
PhD student for independent scientific
activity and is the key part of doctoral
program.



3.2.2.1. MeToaojorusi

3.2.2.2.

3.2.2.3.

3.2.2.4.

3.2.2. O0pa3oBaTe/ibHbIH KOMIIOHEHT:

HAYYHOT'0
HCCIe10BaHUA paccMaTpuBaeT
OCHOBHBIC  METOJII W  MPAKTHUKU
HAy4YHOTO HCCIIEJOBAHUS B
MpPEAMETHON 00JIaCTH, a TaKXKe 00IIue
BOIIPOCHI  HAyYHOH  JCATEIBHOCTH,
BKJIFOYasl CTaHIApPTBl YECTHOCTH U
JTHKH, MPaKTUYECKHE HaBBIKU
HaIMCAaHUS CTATEH M 3aBOK HA TPAHTHI

" T.JI.

Kypcoi no OCHOBHOM
NnpeaMeTHOM odJacTn JA0T
BO3MOKHOCTh yI1yOJI€HHOTO
M3y4YEHHMs]  KOHKPETHOM  HAy4HOU

o0JacTy ¥ HaMpaBJICHbI Ha MTOATOTOBKY
K cJlaye KaHJIUJIATCKUX DK3aMEHOB I10
HAay4YHBIM CIEHHUAIBHOCTSIM.

OO0mue Kypchbl 3aTparuBarOT
BOIIPOCKI MO0 OOIKUM MpobiemMaM
dbunocodhun ¥ UICTOPUU HAYKH, a TAKIKE
MOATOTaBIMBAIOT K TMPAKTUYECKOMY
BJIAQJICHUIO AHTJIMACKUM SI3bIKOM IS
ydacTuss B pa3iuuHbIX  (opmax
MEXIYHAPOJAHOTO HAy4YHOro OOMEHa.
OO0mme Kypchl BKJIIOYAIOT KypPChI
«Uctopuss u Quiocobus HayKu» U
«AHTTMHCKHN A3BIK», IPOMEKYTOYHAs

aTTecTaIus 1o KOTOPBIM
MpUpPaBHUBACTCS K crade
COOTBETCTBYIOIIETO  KaHJIUIATCKOTO
HK3aMEHa.

Kypcbl mo MHHOBaIUSAM M
NpeANpPUHUMATEIBCTBY
CIIOCOOCTBYIOT (hopMUpPOBaHUIO
PEINPUHIMATEIHCKOTO MBITIIICHUS U
peanuzanuu CTpaTEerui o

KOMMCpIUaJIN3aluu I/ICC.HGJIOBaHI/Iﬁ n
CcTapTall- IIPOCKTOB ACITUPAHTOB.

3.2.2. Coursework:

3.2.2.1.

Research Methodology
overviews common research
methodologies and practices applicable
to major types of research topics in a
specific field and address general
aspects of the academic and research
activities, including integrity and ethics,
practical skills in writing papers and
grant proposals, etc.

3.2.2.2. Advanced Major-Field courses

provide an opportunity for an in-depth
study of a specific scientific field and
are aimed at preparing students for
candidate exams in particular research
areas.

3.2.2.3. General doctoral courses address

questions on general problems of
philosophy and the history of science,
as well as prepare for practical
proficiency in English to participate in
various forms of international scientific
exchange. General doctoral courses
include the courses "History and
Philosophy of Science" and "English"
which final assessments are equal to the
candidate exams.

3.2.2.4. Entrepreneurship and Innovation
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courses contribute to the formation of
entrepreneurial thinking and implement
strategies to commercialize PhD
students’ research results and startups
projects.



3.2.2.5.

3.2.2.6.

3.2.2.8.

IIOATrOTABIMBAECT  BBIIYCKHMKA K
IIPAKTUYECKON I1€1arOTM4EeCKON
NEATEIBHOCTH WU BKJIIOYAET KPATKYIO
TEOPETUYECKYIO IIOATOTOBKY "
IIPAKTUYECKUA ONBIT B  KAa4eCTBE
ACCHCTEHTA IIPENoaaBaTes Kypcea.

YTBepxKaenue nJjaHa
AUCCEPTANMHU TIPEACTABISACT HAYYHOES
000CHOBaHHE TEMBI
JTUCCEPTAIIMOHHOTO HCCIICAOBAHUS U
BKJIFOYACT  CIACAYIOIIME  pa3/ebl:
(bOpMYITUPOBKY (1051 HAyYHBIX

WCCIIEIOBAHNM, MPEIIaracMblii METO
JOCTUKCHUSA L€,  HaIlpaBJICHUA
0030pa TuTepaTyphbl, MPEI0IaracMyro

CTPYKTYpY JUcCcepTaluu u
OKuJaeMble pe3ybTaThl
HCCIIETOBAHUM.

3.2.2.7. KBanupukaunoHHbIi

IK3aMeH OLICHUBAET 3HAHUS U HABBIKU
acupaHTa B 00JacTH €ro Hay4HO-
MCCJIEIOBATENbCKOW JIESITEIbBHOCTU U
MPUPABHUBACTCA K KaHIUAATCKOMY
AK3aMEHY IO CHEUUaTbHOCTH.

E:xeroanas arrecranus
OLICHMBAaET  pe3yiabTaThl  pabOThI
acmypaHTa B TEYEHHE TrojJa U
OpeJICTaBIsieT  PEeKOMEHAALUWU 1O
BBITIOJTHEHUIO UH/IUBHTyaJIbHOTO
yuebHoro muaHa. OrlleHka KayecTBa
NPOBEJCHHBIX  HCCIEAOBAaHUN |
JOCTUTHYTBIX aCIHUPaHTOM
pE3yNbTaTOB SIBISIETCSI OCHOBAaHUEM
IS TPUHSITHS pelIeHus 0
MPOJIOJKEHUU aCIIMPaHTOM O00y4YeHus
o obpaszoBaTenaprHOM porpamMmme PhD.

3.2.2.8. Annual

Ileparormueckas npakrtuka 3.2.2.5. Pedagogical Experience prepares a

PhD student for practical teaching. It
includes brief theoretical training and
practical training serving as a Teaching
Assistant.

3.2.2.6. Thesis Proposal Defense considers

the one's topic research rationale and
contains the formulations of the PhD
thesis  research  objectives,  the
methodology proposed to address them,
directions of the literature review,
expected outcomes, as well as an
overview of the proposed PhD thesis
structure.

3.2.2.7. Qualifying Exam assesses the PhD

student knowledge and skills in the area
of the thesis research and is equal to the
candidate exam.

Progress Review
constructively evaluates and guides the
PhD student based on the Individual
Study Plan. Assessment of the quality
of research work and its outcomes at the
Annual Progress Review determines
whether a PhD student should be
permitted to continue the doctoral
program.

3.2.3. Thesis Final Review
3.2.3.1. Thesis Final Review is
conducted by the Doctoral Program

3.2.3. UtoroBas arrecranus

3.2.3.1. UToroBas arrectauusi NpOBOIUTCS
B (dopmMe  mpem3amuThl  Tepen
15



3.2.3.2.

[TporpaMMHBIM KOMHUTETOM M BKJIFOUACT
00s13aTeIbHOE TIPEACTABICHUE TICIICH,
pe3yJbTaTOB M BBIBOJIOB  HAy4YHO-
UCCJIeIOBATENLCKOW pabOThl B BUE
HAy4YHOTO  JIOKJaga ®W  3apaHee
IIPEJICTABIICHHOTO TEKCTa IUCCEPTAINH.

I[lo pe3ynprataM  OCBOCHUS
IPOTrpaMMBbl PhD 1o OI'T
BBIMTYCKHUKAM, YCICIIHO MPOIIEIAIINM
UTOTOBYIO  aTTECTAIMIO,  BBIIACTCA
CBUJICTEILCTBO 00 OKOHYaHHH
aCIIUPAHTYpPhl W 3aKIIOYEHHE O
COOTBETCTBUH JTUCCEPTAINH
KPUTEPUSIM, YCTaHOBJICHHBIM B

cootBeTcTBHM ¢ DenepanbHBIM 3aKOHOM
ot 23 aBrycta 1996 roga Ne 127-®3 "O
HAyKe W TOCYAApCTBEHHOW Hay4YHO-
TeXHUYECKOW monutuke" (manee —
denepanbHbIi 3akoH Ne 127-D3).

3.24. B caydae, ecid 1o pe3yJbTaraM

UTOTOBOM aTTeCTalllU BBIIAHO
3aKJII0YEHUE 0 COOTBETCTBUU
JUCCePTALNU KpUTEPUSIM,

YCTAaHOBJICHHBIM B COOTBETCTBUU C
@enepanbHpiM - 3ak0HOM  Ne  127-03
IpOBOAMTCA 3amuTa auccepranuu PhD

Ckonrexa B COOTBETCTBHH c
MIPOLETYPOH, ONMCAHHOU B
“IlonoxeHun O 3alUTE IUCCEPTALUHU
PhD” 100 “IlonmoxeHnu 0
MPUCYKICHUU YYEHBIX CTEIICHEH
KaHAuaaTa Hayk, JokTopa Hayk . Ilo
UTOTaM yCHEUTHON 3aIUTHI
JIYCCEepTallM Ha COWCKAaHWE Y4YeHOMU
creriecHM  CKOJKOBCKOTO  MHCTUTYTa

HAyKM W TEXHOJIOTUH NPUCYKIACTCS
y4eHasl CTEIIECHb.

Committee in the format of the pre-
defense and includes mandatory
presentation of the goals, results, and
conclusion of the research work in the
oral report and in the PhD thesis
submitted in advance.

3.2.3.2. In case of completion of the PhD

program under FSER the graduates who
successfully passed the Thesis Final
Review are awarded the certificate on
completing the doctoral program and
official statement on the compliance of
the PhD thesis with the criteria
established in accordance with the
Federal Law of August 23, 1996 No.
127-FZ "On Science and State Scientific
and Technical Policy" (hereinafter —
Federal Law No. 127-FZ).

3.2.4. In case of successfully Thesis Final
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Review the official statement on the
compliance of the PhD thesis with the
criteria established in accordance with
the Federal Law No. 127-FZ is issued the
PhD thesis is defended in accordance
with the procedure described in the “PhD
Thesis Defense Policy” or “Policy on
awarding Doctor of Philosophy and
Doctor of Science academic degrees”.
Academic degree is awarded upon
successful thesis defense.
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3.2.5. Ckonrex obecneunBaetr 3.2.5. The Skoltech gives the students the

oOyuaroremycs BO3MO>KHOCTb chance to take learning activities outside
OCBOCHUS (bakynbTaTUBHBIX the curriculum. Optional courses are
JTUCITUTITHH. dakynbTaTUBHBIC aimed at expanding and deepening the
UCIAIUINHBI HaIpaBJICHBI Ha competencies  established by the
pacumpenue U yriay6nenue Skoltech Learning Outcomes
KOMIIETCHITUH, YCTaHOBJICHHBIX Framework, the FSES, FSER and
Cucremoit pe3ynbTaToB OOyuYeHHs B professional standards. Optional courses
Cxonrexe, DdIOC BO, ®IT u are not included in the workload of the
npodeCCUOHAIBHBIMM ~ CTaHJapTaMH. educational program.

dakynpTaTUBHBIC  JUCHHUILUIMHBI  HE
BKJIFOYAIOTCSl B 00beM 00pa30BaTesIbHON

IPOTPAMMBEI.
4. Opranuzanus y4eOHOro npouecca 4. Organization of the Educational
Process

4.1. Opranmzanus yueOnoro mponecca nmo 4.1. The organization of the educational
OOII B Ckonrexe BEOETCS COTIACHO process at Skoltech is conducted
KaJICHAapHOMY Yy4eOHOMY Tpaduky according to the academic calendar,
(axkageMugecKoOMy KaJICH1ap1o), which is approved by the Skoltech’s
KOTOPBIM yTBEPIKIAETCS MPUKA30M IO order for each academic year
CkonTexy Ha KaXIbld y4eOHBIM TOJ (Appendix 2).

(bopma akageMHUECKOTO KajleHaaps
npenacrasiieHa B [Ipunoxxenun 2).
4.2.Yyebnwii rton qns  oOydaromuxcs 4.2. The MSc and PhD academic year

MarucTpaTypsbl u aCIUPaHTYPBI begins on September 1. The Skoltech
HaunmHaeTcss 1 ceHtsOpsa. Ckonrex may postpone the start of the academic
MOXXET TMEpPeHeCTH CpOK  Haudaja year by decision of the Academic
y4eOHOT0 TOJa 1O PEUICHUI0 Y YeHOTO Council by no later than 2 months.

coBeTa He OoJsiee yeM Ha 2 Mecsia.
4.3.VyebOnbiii rtox mnoapazgensercs Ha 4.3. The academic year is divided into the
ClIeyIoIIre NePUOAbl O0yUEHUS: following study periods:

— yueOnas wetseprp 1 jmres 8 —Term 1 lasts 8 weeks in September-
HeJIeIb B CEHTI0pe-0KTI0pe, October:

— yueOHasi 4eTBepTh 2 — 8 Henenb B
HOsIOpe-nexadpe,

—Term 2 lasts 8 weeks in November-
December;

— 3WMHSIS Y€TBEPTh — KakK MpaBujo, 3
HEJIeNU B STHBape,

— Winter Term typically lasts 3 weeks
in January;

17



4.4.

4.5.

4.6.

4.7.

— yueOHas 4yetBepTh 3 — 8 Heaenb B
deBpane-mapre,

— yuyeOHast 4eTBepTh 4 — 8 HeAenb B
ampelie-Mae,

— JICTHSA YCTBCPTDh — 8 HCACJIb B NIOHC-
HIOJIC.

YyeOupie uyetBept® | uw 2 B
COBOKYITHOCTH COCTAaBIISIFOT OCCHHUH
cemecTp oOydeHus, 4eTBepTH 3 u 4 —
BECEHHUH ceMecTp 00y4YeHUsI.

Pekomenayemas cTpykrypa yueOHOI
YEeTBEPTH BKJIFOYACT 6 HEJIENb 3aHITHH,
1 HEJICITI0 MIPOMEKYTOUYHOU
arrectaiud 1 1 Hememo  Aus
3aBepIIEHUS] M 3aIIUTHl MPHUKIATHOTO
IPOEKTA.

YuebHas  YeTBEpTH 1 MOXET
noapazaensatbess Ha 1A (4 Henmenu B
ceHtsi0pe) u 1B (4 Henenu B OKTSAOpE).

OO6m1ast MPOIOIKUTETFHOCTh KAaHUKYJT
B MarucTpaType COCTaBIIIET HE MCHEE
7 u He Oonee 10 Hemenp B roxa. Jlms
aCIIUpaHTOB POJIOJDKUTEITHLHOCTD
KaHUKYJ — OT 6 10 8 Heaenb.

O6vem OOII, peanuzyemoil 3a oauH
y4eOHBIM TOJ, cocTaBisier 60 3.e.
CtyaeHTy MarucTpaTypbl MOXKeET ObITh
MPEAOCTABIICHO MPABO Ha YCKOPEHHOE
obyueHue ¢ ocBoeHHeM He Oosiee 80
3.e. B roi. MuHuMaiabHBIE 00BEM
yueOHOMI Harpy3Ku CTYJIEHTOB
MarucTparypsl B y4eOHYIO YE€TBEPTh —
12 3.e.

Opranuzanus y4eOHOTO  mpolecca
BEJIETCS HA OCHOBAHHUH YTBEPKICHHBIX
yaeOnbix ranoB OOII (ITpumoxenus
3,4,5).

st peanu3anuy yuyeOHBIX TUTAHOB B
CkolnTexe yCTaHABJIMBAIOTCS TaKue

4.4.

4.5.

4.6.

4.7.

18

—Term 3 lasts 8 weeks in February-
March;

— Term 4 lasts 8 weeks in April-May;

— Summer Term lasts 8 weeks in June-
July.

Terms 1 and 2 together make up the Fall
academic semester, and Terms 3 and 4
make up the Spring academic semester.

The recommended structure of Terms
1-4 includes 6 weeks of classes, 1 week
of evaluation period, and 1 week for
completing and presenting a project.

Term 1 can be divided into Term 1A (4
weeks in September) and Term 1B (4
weeks in October).

The total duration MSc student vacation
1s no less than 7 weeks and no more than
10 weeks per year. For PhD students —
from 6 to 8 weeks.

The program workload for one
academic year is 60 credits minimum.
An MSc student can be approved taking
no more than 80 credits per year for an
accelerated program. The minimum
workload for MSc students is 12 credits
per Term.

The organization of the educational
process is conducted on the basis of the
approved curricula (Appendix 3, 4, 5).

In order to implement curricula, the
Skoltech establishes different types of



4.8.Bce

BU/IbI y4eOHOM  paboThI Kak
KOHTAaKTHAs (aynuropHas,
BHeayauTopHas u B OHMOC) wu
CaMOCTOSITeNIbHAs pabota
00yYaromuxcs.

BUJIBl AyJUTOPHBIX  3aHATHIM

MPOBOASTCA B COOTBETCTBUU  C
pacniucaHrueM 3aHsATUM. Pacnimcanue
3aHATUH Ha OYEPEIHYIO YETBEPTh
pa3meniaeTca Ha o(UIIMATBLHOM CaiTe
Ckonrexa u B DMOC He nmo3aHee, yeM
3a 3 (Tpu) Heaenu JO Hadala

COOTBETCTBYIOIIIETO nepuoia
00y4YeHMUS.
4.9. YueOuag Henensds B Ckounrexe

IMCCTUIHCBHAs, 3aHATHUA IIPOBOAATCA C

MOHEICIbHUKA 1o cyo0ory.
YCTaHOBIIEHO  CIIEAyIOLIEE  BpeEMs
3afgatuit: 9.00-12.00, 12.30-15.30 u
16.00-19.00, 4TO MIO3BOJISIET
MIPOBOJIUTH CIBOCHHbIE
aKaJICMHUYCCKHEC 3aHIATHS
(akameMu4ecKue napsl).
[TpomoIKUTENBHOCTD OJIHOT'O
ayJIUTOPHOTO 3aHATHUSA
(axameMuyecKkol mapel) cocTaBiseT 1
yac 30 wMuHyT. PexomeHnnyercs

BKJIIOYAaThb 5 MUHYTHBIE TI€PEPHIBBI
kaxnable 40-45 MUHYT ayJIUTOPHBIX
3aHATUM.

4.10. Kak mnpaBuiio, I JUCUUILIAHBI

TPYAOEMKOCTbIO 3 3.€. B YETBEPTH B
pacrucaHuu OTBOAUTCA MO 6 YacoB
ayJIMTOPHBIX 3aHSITUH B HEJENI0, JJIs
TUCHUIUIMHBI TPYJIOEMKOCTBIO 6 3.€. B
4eTBEePTh — 9 4YacoB ayJUTOPHBIX
3aHATHUIN B HEIEIIO.

4.11. Peructpanus oOydyarmmxcsi Ha
AJIIEMEHTBI o0Opa3oBarenbHON
MporpaMMbl  OCYILIECTBISIETCA B
COOTBETCTBUU c PernamenTtom

4.8.

4.9.

educational activity such as contact
work (in the classroom, outside of
classes, via learning management
system) and independent study.

Contact work in the classroom is
conducted according to the set
schedule. The schedule for a Term is
published on the Skoltech website and
in the IS (SIS) no later than 3 (three)
weeks before the start of the Term.

The academic week at the Skoltech runs
from Monday to Saturday. The class
hours are usually: 9.00-12.00, 12.30-
15.30 and 16.00-19.00, which allows
for dual academic classes (academic
pairs). One class (academic pair) is 1
hour and 30 minutes. It is recommended
to include 5-minute breaks for every 40-
45 minutes of classes.

4.10. For 3-credit courses, the schedule

4.11. Students’
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typically includes 6 hours of in-person
classes per week, for a 6-credit course —
typically 9 hours of in-person classes
per week.

registration should be
carried out in accordance with the
Registration Rules (Appendix 6).



5.1

5.2.aunmatopoM  pa3pabOTKu

perucTpanuu
(ITpunoxxenue 6).

Ha KypChl

Pa3pabotka u yreep:xaenue OOII

0[0)11 CaMOCTOSITENILHO
pa3pabaThIBalOTCd M yTBEPXKAAIOTCSH
CrontexoM. Ilpu pazpaborke OOII
YUUTBIBAETCA MHUCCUS U CTpaTerus
Ckoinrexa, MEXIyHApOIHBIA  OMBIT
pa3pabOTKH  TPOrpaMMm  BBICIIETO
oOpazoBanus, Cucrema pe3yJbTaTOB
oOyuenusi Ckonrexa, TpeOOBaHUs
OI'OC BO 1o COOTBETCTBYIOLIEMY
HampaBjeHU0  moarotoBku, OI'T,
TpeOOBaHUS  pbIHKA  Tpyda W
poheCCHOHATBHBIX CTaH/IapTOB,
Hactosimero Ilonoxenus u T.4.

HOBOU
OOIl wmoxer BbICTYynaTh pPaOOTHHUK
Cxkonrexa (rpymnmna paOOTHUKOB).

5.2.1Ipu pa3paboTke HOBOM MpPOrpamMMbI

TOTOBUTCA JOKYMEHT C OIMCaHHUEM
OOII u ¢puHancoBoe 0OOCHOBAHUE IS
peanu3alyy MporpaMMbl.

Jokyment ¢ onucanuem  OOII

BKJIFOYAET CIEAYIOIINE pa3/Ieibl:

— Xapakrepuctuka OOII ¢ onucanuem

LW, CpPaBHUTENbHBIA aHaIU3 C
CYILIECTBYIOIMMU TpOrpaMMaMu st
000CHOBaHUs YHUKAJIbHOCTH u

BOCTPEOOBAaHHOCTH BBIMTYCKHHKOB Ha
rJ100aJIbHOM PBIHKE TPYyAa.

— XapakTepuCcTUKa
poheCCHOHAIBHOM
BBIITYCKHUKOB.

ACATCIBbHOCTH

5.1.

5.2.

5.3.
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5. Educational Program
Development and Approval

Educational programs are developed
and approved by the Skoltech. The
development of the educational
program should be in line with the
Skoltech’s mission and strategy and
take into consideration international
experience in developing higher
education programs, the Skoltech
Learning Outcomes Framework, the
FSES for the relevant field of study,
FSER, the requirements of the labor
market, professional standards, the
provisions of the Policy, etc.

An employee (or a group of employees)
of the Skoltech can initiate the
development of a new educational
program.

For developing a new program a
document describing the educational
program, as well as the financial
justification for its implementation are
to be prepared.

The  document  describing  the
educational program should typically
include the following sections:

—Program Steering Document, a
comparative analysis of the program
with the existing programs to justify the

uniqueness and demand for the
graduates.
— Professional characteristics of
graduates.

— List of potential employers.



— Coucok MOTEHIAATIBHBIX
paboToaaTernen.
— IIpoext y4eOHOTO IUIaHa

(ITpunoxxenus 3, 4, 5).

— Kanposslie U MaTepUAIbHO-
TEXHUYECKUE YCIOBUS pealn3alliu
IPOrpamMMBl.

— AHHOTAllMM JUCUUIUIMH M HHBIX
yueOHbIX 35emeHToB ([Ipunoxenue 7).

— VYcnoBust g oOy4arommxcss ¢
OTpaHUYCHHBIMU BO3MOYKHOCTSIMU
310POBBS.

dunancosoe 000CHOBaHUE

peamm3zanuu OOII Bkito4aerT:

— JIaH mnpueMa oOydaroIuxcs Ha
ONMMKHE-, CpelHe- U JOJTOCPOUYHYIO
NEPCIIEKTUBY;

— ¢uHaHCOBOE 000CHOBaHHUE
peaM3aiuy IporpaMMbl B UCTOYHUKH
(bYHaHCUPOBAHUS;

— IMPOEKTHI COIJIAIIEHUN c
MOTEHIIHAIBHBIMH Pa0OTOIATEIIIMU O
1IeJIeBOM IMOJArOTOBKE,

TPYJIOYCTPONCTBE BBITYCKHUKOB (IIpU
HaJIM4yun).

5.4. Tlopsinok ytBepxkaenust HoBoir OOII

3aKITH0YAETCS B CJIEIYIOLIUX
MOCJIeIOBATEIbHBIX IIarax:

— 00cyXKJeHue u MOJIy4eHHE
HOJIJIEPIKKU B CTPYKTYPHOM

MOJIpa3/eIieHnt, B KOTOPOM paboTaeT

naunuarop (Lentp, maboparopus,
ap.);

— JKCIEepTH3a MOJATOTOBJIEHHBIX
JIOKYMEHTOB B Jlenaptamente
o0pa3oBaHUs U, MPU HEOOXOIUMOCTH,
nocaeayronas nopaboTka
UHUIIUATOPOM;

5.4.
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— Draft of curriculum (Appendix 3, 4,
5).

—Personnel and the material and
technical conditions for implementing
the program.

— Annotations of course and other
educational elements (Appendix 7).

—Conditions for students  with

disabilities.

The budget plan for the implementation
of the educational program must
include the following:

—short, medium,
admission plan;
—the estimation of the budget for the
program implementation and sources of
funding;

—draft agreements with potential
employers on sponsored education and
placement of students (if applicable).

and long-term

The procedure for approving a new
educational program consists of the
following consecutive steps:

—discussion and support in the
structural unit of the Skoltech in which
the initiator works (Center, laboratory,
etc.);

—review of the draft documents of the
new program by the Education
Department and revision of the
documents by the initiator if necessary;



5.5.

— TPEJCTABIICHHE pa3paboTaHHOMH
OOIl na onoopenne Komurera mno
00pa3oBaTenbHOMN NEITEILHOCTH;

— Ha OCHOBAaHHHM IOJIOKUTEIHLHOIO
penieHus Komurera 110
oOpa3zoBaTeIbHON NEATEILHOCTH

npeacraBienre paspadorannor OOII
Ha YTBEPXKIAEHUE YUYEHOI'O COBETA,

— W3JaHue mpuKaza 00 yTBEp>KICHUH
HOBO1 OOII Ha OCHOBaHUM pPELICHUS
YyeHoro cosera.

VYTBepxacHHUE HOBOM 0011
OCYULIECTBJISIETCS. B MHOM MOPSIIKE B

ciydae, ecnu CkolTrex HE UMeEeT
JULEH3UUM WIM  pas3pelieHus s
OCYILIECTBIICHUS o0pa3oBaTeIbHOM
JESTEIBHOCTH 10 TOMY HAIPaBICHUIO
MOJATOTOBKH (HayuHOM
CHEUATBbHOCTH), 1o KOTOPOMY

manupyercs otkpbitue OOIL B aTom
clydyae  WHUIMATOp B IEJSX
ohopmIIeHUS JIALICH3U U 1/AIH
paspernieHus Jjisi HOBOTO HalpaBICHUS
MOJATOTOBKY / HAYYHOU CIIEIIUATbHOCTH
Mo coryacoBanuio ¢ [lemaprameHToMm
oOpa3oBaHUs TOTOBUT
JIOTIOJTHUTENIBHBIN TTAKeT TOKYMEHTOB.

5.6.
OOI1 u MTOBBIIIICHUS 1704
KOHKYPEHTOCTIOCOOHOCTH  €XKETOIHO
MIPOBOAUTCS aKTyaau3amus
CYIIECTBYIOIIUX porpaMm u
OOHOBJICHHE y4eOHBIX IUIQHOB.
[Topsimok OOHOBJICHHUS OOII
3aKJIF0OYAETCS B CIAEAYIOLIEM:

— 00cyxeHne M3MEHEHUI B
CTpyKTypHOM moapazaencHun (Llentp,
naboparopus, 1p.);

— DKCIIepTH3a MPOEKTa IOKYMEHTa B
JlemaptameHTe 00pa3oBaHus;

5.5.

B nensix ynyuiienus kauectsa S.6.
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—submission of the developed
educational program for approval by
the Educational Committee;

—given a positive decision by the
Educational Committee, submission of
the developed educational program for
approval by the Academic Council;
—given a positive decision of the
Academic Council, an order is issued to
approve the new educational program.

Approval of a new educational program
is carried out differently if Skoltech
does not hold a license or a permit for
educational activities in the field of
study for which a new educational
program is planned to be open. In this
case, 1n order to obtain a license and/or
permit for a new program / scientific
specialty, the initiator prepares an

additional set of documents in
agreement with the  Education
Department.

In order to improve the quality of
educational programs and increase their
competitiveness, the existing programs
are revised and curricula are updated
annually. The procedure for updating
educational program consists of the
following steps:

—prepare any necessary changes for
discussion and support in a structural
unit of the Skoltech (Center,
Laboratory, etc.);

—review of the draft of the document by
the Education Department;



5.7.

5.8.

5.9.

— MPEICTaBICHUE 0OHOBJIEHHOTO
JTOKyMeHTa Ha onoOpenne KommreTa
o 00pa3oBaTEIBHON EATETLHOCTH,

— U3JaHue TIpHKaza 00 yTBEPKIECHUU
OOIl Ha  OCHOBaHMU  PELICHUS
Komurera 1o  oOpa3oBarelbHOM
NS TENBHOCTH.

Hacrossmuii  mopsimiok  OTHOCHUTCA
TaK)ke K TpoleccaM MepeuMEHOBAHUS
CYILIECTBYIOIIUX OOII u/unm
W3MEHEHUS] HANPABJICHHSI TMOJATOTOBKH
WJIM HAYYHOM CTIeTIMAIbHOCTH.

Cpok YTBEPKIIECHHUS
aKTyaJIM3UPOBAHHBIX CYIIIECTBYIOIIUX
OOII — He mo3agHee ABYX MECSIEB A0
Havyasia yyeObHoro roma. Cpoxku
yTBepxkaAeHus HOBbIX OOII HE
no3gHee 10 wMecsmes 10 Hadala
peanu3auuu IporpamMmmel. B ciydae,
€CJIU JIJIS1 OTKPBITHUSI HOBOM ITPOTPaMMBbl
TpeOyeTcss  MOJIydeHue  JIMICH3UH,
nporpaMMa JIOJDKHAa IIPOMTH  BECh
MPOIIECC COrJIacoBaHUsl 3a Toja MO
MepBOTO HAOOpa CTY/ICHTOB.

«Kwmzuennsri mukm» OOII, B TeueHue
KOTOPOTO OHA CO3/IaeTCsl, peaau3yercs,

MPOXOJUT OOHOBJICHUE, Wy,
BBITIOJIHUB ~CBOE€ TPEIHAa3HAYCHHE,
MOXKET  3aKpBIThCS,  OMPEAEIAETCS

BocTtpeboBanHOCTHIO OOII. Pemenue o
3akpbiTu OOIl nmpuHuMaeT YueHbli
coBer Ckonrexa. 3akpbitue OOII
OCYUIECTBIISIETCS MOCPEJICTBOM
W3J1aHUs TIPUKa3a PeKTopa.

B Ckonrexe moryt paspabarbiBaThbCs
OOIl ¢ HCHOJAB30BAHMEM CETEBOU

bopmpI, obecrieunBaroIe
BO3MOKHOCTh OCBOCHHSI
oOyJaromumcs o0pa3oBaTeNbHOM
OporpaMMbl € HCHOJBb30BAHHUEM

5.7.

5.8.

5.9.
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—submit an updated document for
approval by the  Educational
Committee;

—provided a positive decision of the
Educational Committee, an order 1is
issued to approve the educational
program.

This procedure also applies to the
processes of renaming the existing

educational program and/or changing
the field of study.

Existing educational programs must be
updated and approved no later than 2
(two) months prior to the start of the
academic year. New educational
program must be approved no later than
10 (ten) months before the start of the
program. If it is necessary to obtain a
license, then the program must be
approved one year before the start of the
program.

The educational program «life cycley,
during which it 1is established,
implemented, updated, or, having
fulfilled its purpose, terminated, is
determined by its demand. The decision
to terminate the educational program is
made by the Academic Council of the
Skoltech. The educational program
termination is carried out by issuing an
order of the President.

The Skoltech may develop educational
programs using a network form that
allows students to complete graduate
study using the resources of several
educational or research organizations



5.10. Oco0prit

pecypcoB HECKOJIBKUX
0o0pa3oBaTeNbHbIX  WIH  HAy4YHBIX
OpraHM3aLnu, OCYILIECTBIISIOIINX

o0pa3oBaTenbHyI0 JESATEIHHOCTh, Ha
OCHOBE JIOTOBOPOB O CETEBOH (hopme
pea3anuu o0pa30BaTeIIbHOM
MIPOTPaMMBEI.

clyvyau
coboif COBMECTHBIC
o0ecIieYnBaroIue o0yyarommumcs
BO3MOKHOCTh MTOJTYyYEHHUS IBYX
JTUTIJIOMOB, a B cliydae nporpamm PhD—
JIBYX YU€HBIX cTernieHed. B pa3paboTke
W peanu3alud TaKuX Iporpamm
y4acTBYIOT mnapTHepel Ckonrexa wu3
yuciaa BEAYIIUX POCCUMCKHUX WIH

IIPEICTABIISIOT
OOll,

WHOCTPAHHBIX YHUBEPCUTETOB.
CoBmecTHBIE MPOTPaMMBI
pa3zpabaThIBarOTCS Ha OCHOBE
JOTOBOPOB, 3aKTFOYEHHBIX C
MapTHEpaMH, W  PEATM3yIOTCA B
MOPSIZIKE, TPETyCMOTPEHHOM TaKUMH
JOTOBOPaMH WM UHBIMHU

COrTamiCHUAMU CTOPOH. B tom umcne
IMOJY4YCHHUC JIBYX AUITIIOMOB BO3MOKHO

JUIS  TPOTPaMM, PEaM3yeMBbIX  C
UCIIOJIb30BaHUEM  CeTeBOM  (DOPMBI
o0yueHus.

5.11. JloxymeHThl 1O 0Opa30oBaTeIbHOM

porpaMme pa3MeIaTcs
odurmansHoM caiite CkoaTexa.

Ha

6. Omnenka kauecrBa OOII

6.1.B Ckonrexe mpoBOAUTCA pPEryJspHas

BHEIIHSAE M  BHYTPEHHSISI  OIICHKHU
KauyecTBa o0pa3oBarenbHON
NEeSTEIBHOCTH. K npoieaypam

BHEIIHEH OIICHKH Ka4€CTBAa OTHOCATCA

5.10. Additionally,

5.11. Documents

6.

that implement educational activity
based on the network agreement.

the Skoltech may
develop joint educational programs that
give students the opportunity to receive
two diplomas, and in the case of PhD
programs — two degrees. Skoltech
partners from leading Russian or
foreign universities participate in the
development and implementation of
such programs. Joint programs are
developed on the basis of agreements
with partners and are implemented in
accordance with the procedure provided
for by such agreements or other
agreements of the parties. In particular,
two diplomas can be awarded for the
students studying at the programs being
realized in network form.

on the educational
program are published on the official
Skoltech website.

Quality Assessment of Educational
programs

6.1. Skoltech conducts regular external and
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internal assessments of the quality of its
educational activities. External quality
assessment procedures include
accreditation monitoring, state and



6.2.lenwro0

aKKpeIUTaIlMOHHBIN MOHUTOPUHT,
rOCyJapCTBeHHAsT W MEXTYHApOIHAS
AKKpPEIUTAllUd W WHBIE TMPOICAYPHI
HE3aBHUCUMOM OIICHKH KayecTBa
MOATOTOBKHU 00yJaronuxcsi. K
MpoIeypaM  BHYTPEHHEH  OIEHKH
KauecTBa OTHOCATCSI TPOIEAYPHl TIO
caMo00cCIeI0OBaHHIO, OTIPOCHI
oOydJaronuxcsi,  BBITYCKHUKOB U
MpEenoaBaTeIe v JIp.

rocyJapCTBEHHOMN
aKKpeauTaIu SBIISIETCA
HOJTBEPKICHUE COOTBETCTBUS
0o0pa3oBaTeNbHON JIESITEILHOCTH TIO
OOII 1 moAroToBKU OOYyUYaIOIIUXCS B

Ckounrexe YCTaHOBJICHHBIM
aKKpeIUTAllMOHHBIM MIOKa3aTeIIsIM.
['ocynapcrBenHas aKKpeIUTaLHs
IIPOBOJIUTCSA roCy/1apCTBEHHBIM
aKKpEIUTAlMOHHBIM ~ OpPraHoM  Ha
OCHOBE [Tonoxenus 0
roCy1apCTBEHHOU aKKpeauTanuu
oOpa3oBaTeNbHON NeATEIIbHOCTH,
YTBEPKACHHOTO MOCTaHOBJICHUEM
[IpaBuTensCTBA Poccniickon
denepauum. I'ocynapcrBeHHas

aKKpenuTanus o0s3aTelbHa NIl BCeX
OOIl Ckonrexa, pealu3yeMbIX Ha
OCHOBaHUU roCcyapCTBEHHOM
JIMLIEH31H, 32 UCKIIOYEHUEM ITPOrpaMm
aCIUpPaHTYPHI.

6.3. Llensto MEXAYHAPOAHON
aKKpeIUTanuu SIBIIAETCS
MEXIyHAapOJIHOE IPU3HAHUE KAa4YeCTBa
oOpa3oBaHMUsI B Ckourexe u
IIOATBEPKICHUE COOTBETCTBU
o0pa30BaTeNbHO NEATEIIBHOCTH
TpeOOBaHUAM MEXyHapOIHBIX
CTaHJapTOB. MexnynapoaHas
aKKpeIuTanus IIPOBOJUTCS
YIIOJTHOMOYEHHBIM

6.2.

6.3.
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international accreditation, as well as
other procedures for independent
assessment of the quality of students'
training. Internal quality assessment
procedures include self-evaluation
procedures, surveys of students,
graduates and teachers, etc.

The purpose of state accreditation is to
confirm the compliance of educational
activity and student training at Skoltech
with the accreditation indicators. State
accreditation is carried out by the state
accreditation body on the basis of the
Policy on State Accreditation of
Educational Activity approved by the
resolution of the Government of the
Russian Federation. State accreditation
is compulsory for all the Skoltech
educational programs implemented
under a state license, except of PhD
programs.

International accreditation is aimed at
the recognition of the quality of
education at  Skoltech at the
international level and the confirmation
of the compliance of educational
activity with the requirements of
international standards. International
accreditation 1s carried out by an
authorized accreditation agency. The



AKKpeIUTAIMOHHBIM areHTCTBOM.
[Ipouenypa MEXIYHAPOIHON
aKKpeauTalluu SIBJISIETCSA

noopososbHOM A1 Bcex OOII.

6.4.K uHBIM mpoueaypaM HE3aBUCUMOMN

6.5.

6.6.

OTICHKHU KauecTBa MOATOTOBKHU
oOy4JaroImxcst OTHOCSTCS
CYIIECTBYIOIINE IPOIEAY Pl
00IIIeCTBEHHOU A/
po¢heCcCUOHAIBHO-00IIIECTBEHHOM

aKKpeIUTaInN B Pa3IMYHBIX
OpraHU3aIHsIX U acCoIMaIusX,

o0beIMHEHUSAX paboToaaTeseH u T.11.

[Ipoenypa camoooOcneaoBaHMs
eXKerofHasi TpoIeaypa, MPOBOIUMAS
CKONITEXOM C IENBI0 BCECTOPOHHETO
yiaydiieHuss kadectBa. Otder 1o
camMo00CIIeJOBAHUIO Ckonrexa
©XKETroqHO MyONHMKyeTCs Ha CcailTe
Ckonrexa. Kaxnmas OOII npooaut
caM000CJIeIOBaHNE CAMOCTOSTEIBHO,
aHANM3Upys CUJIbHbIE U cladble
CTOPOHBI M TMEPCHEKTUBBI PA3BUTUS
nporpamMmbl. OCHOBHBIE HAaINpaBIEHUS
camoOocienosadus BKiIro4aror SWOT
aHanus, OLICHKY coJiep KaHus
MPOTPaMMBbl, OpPTaHHU3AIUNA YIEOHOTO
npoiecca u HAy4YHO-
HCCIIEIOBATENbCKOMN paboThI
oOydJarommxcsi, a TakkKe aHaau3
TPYIOyCTPOINCTBA BBIITYCKHUKOB.

JIOTIOTHUTETHHBIM WHCTPYMEHTOM
OLICHKH KaudecTBa 0Opa30BaTeNlbHOM
ACSATEILHOCTH ~ CIIy’)KaT — PETYJSIPHO
POBOJUMEBIE OMPOCH], B TOM YHCIIE,
OTIPOCHI 00yJaroIMuXCcs
YIOBJICTBOPEHHOCTHIO KauyeCTBOM
MpernojaBaHusi, OMPOC BBITYCKHUKOB
00 yIOBIETBOPEHHOCTH MPOIECCOM
oOy4eHHusl MO TpOorpaMMe B IIEJIOM,

6.4.

6.5.

6.6.
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international accreditation procedure is
voluntary for all educational programs.

Other procedures for independent
assessment of the quality of students'
training include the existing procedures
for public and / or professional and
public  accreditation in  various
organizations and employers’
associations, etc.

Self-assessment is an annual procedure
carried out by the Skoltech aimed at
comprehensive quality improvement.
The Skoltech's self-assessment report is
published annually on the Skoltech
website. Each educational program
conducts a self-assessment
independently, analyzing the strengths
and weaknesses and the program’s
development prospects. Main areas of
self-evaluation include the following:

SWOT analysis, program content
assessment, organization of the
educational process and students’

research, as well as the analysis of
graduates’ employment.

Regular surveys are an additional tool
for assessing the quality of educational
activity, including surveys regarding
students’ satisfaction with the quality of
education, graduates’ satisfaction with
the learning process under the program
as a whole, a survey conducted for the
members of state  examination
commissions on the organization of



7.1.

ONpOC  WICHOB  TOCYJapCTBEHHBIX
HK3aMEHAIMOHHBIX ~ KOMHCCHH 00
opranmzaunn [ MIA m o0 KadecTtBe
IOJITOTOBKU BBIITYCKHUKOB W JPYTHU€
ONPOCHl. AHKETUPOBAHHUE MPOBOIUTCS

JlemaprameHToOM  oOpa3oBaHHUs B
SUOC. Pe3ynbpratsel ONPOCOB
SABJSIFOTCS  HEOTBEMJIEMOM  YacTbhblO
CUCTeMBl ~ OOecrieueHusi  KadecTBa

obOpazoBanus B Ckoirexe.

7. ¥Yupasienue OOII

Peanmnzyembiii B CkonTexe MPUHLHUI
«YyacThe B YNPaBICHUW» BKIIKOYAECT
aKaJeMHYECKOE yIIPaBJICHUE u
aIMUHUCTPATUBHOE yIIPaBJICHUE

OOIL.

7.2. lupexTop mporpaMmbl MarucTpaTypbl

7.3. KoopaunaTtop

OTBEYaeT 3a pa3paboTKy, OOHOBJICHHE,
pa3BUTHE, pean3aIuo U
adpdexktuBHocTs  OOIl.  JlupexTtop
mporpaMMbl Ha3HAuYaeTCs W3 YHcia
npodeccopoB MPOrpaMMbl MPHKAZ0M
o CkoJrexy.

IIPOTrpaMMBbI
Ha3HA4yaeTcsl W3 4uciaa pabOTHUKOB

CTPYKTYpPHOTO  IIOApa3JeieHus, B
KOTOPOM peanusyercs TAHHAs
[IporpaMma. Koopaunarop
MPOTPaMMBbl OCYILECTBIISIET
ONEPALMOHHYIO  JIESITENBHOCTh IO
peamm3zanuu OOIL.

7.5. AkageMru4ecKoe YIIPABJICHUE

nporpammoii  PhD  ocymectBisieTcs
[IporpaMMHBIM KOMUTETOM BO TJIABE C
npencenareneMm. B IIporpamMmmubli

7.1.

7.2.

7.3.

7.6.
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SFA, the quality of training the
graduates, and other surveys. The
surveys are conducted by the Education
Department in the Information System.
Survey results are an integral part of the
Skoltech's quality assurance system.

7. Governance of Educational
Programs

The Shared Governance principle

implemented at Skoltech includes

academic governance and

administrative management of the

educational programs.

The Director of the MSc program is
responsible for the design,
development, implementation, and
update of the educational program, as
well as for effectiveness of the
educational program. The Program
Director is appointed from among the
professors of the program by the order
of the Skoltech.

The Program Coordinator is appointed
from among the employees of the
structural unit of the Skoltech where the
program is implemented. The program
coordinator  performs  operational
activities for the implementation of the
educational program.

Academic governance of the PhD
program 1is carried out by a Doctoral
Program Committee headed by the
Chair. The  Doctoral  Program



7.77.1lpencenarenp

KOMHUTET BXOJHUT, KaK IpaBHIIO, HE
O6oree 9 umeHoB mpodeccopcKo-
IPENoaBaTeIbCKOTO COCTaBa, M €ro
COCTaB YTBEPIKIACTCS MPUKA30M IO
Ckounrexy.

IIporpammHoOro
KOMHUTETa  BBINOJHSAET  (QYHKIUH
PYKOBOJIUTEISI IPOTPAMMBI U OTBEYAET
3a pa3paboTKy, 0OOHOBJICHUE, pa3BUTHE,
peanuzaruio u ddpdexruBHocTh OOII
PhD.

7.8.IIporpaMMHBINI KOMHUTET Y4acTBYET B

pa3paboTke, OOHOBJICHUHU, PA3BUTHH,
peamuzanuu OOII PhD, B Tom uncne B

MPOBEACHUN BCTYNUTEIbHBIX
HUCIBITAaHUMH, KBTI (PUKAITMOHHBIX
9K3aMEHOB, €XXEroJHOM aTTeCTaluM,

UTOTrOBOM arrecrauun  aClilMpaHTOB,
AacT 3aKIIYCHHUC II0 PCKOMCHIAINH
AUCCCPTAlINH K 3aIlIUTC.

7.9. AnMuHUCTpaTUBHAS MOJJICPKKA
BCTYIUTEIbHBIX UCIILITAaHUN B
MarucTpaTrypy " aCIMpaHTypy

ocymectBisieTcss [lemapramMmeHToM O
paboTe Co CTyJIeHTaMH.

7.10. AamuHucTpaTHUBHAsA u
MeTOuYecKast HOJIIEPIKKA
o0pa3oBaTeNbHON  JICSITEIBHOCTH B

Ckonrexe, B TOM YHUCIIE 110 pa3paboTke

U peanu3anuu BCEX OO0Il
MarucTparypsl " PhD,
OCYIIECTBISETCS JlemaptamMmeHTOM
o0Opa3oBaHUs.

7.7.

7.8.

7.9.

Committee consists of not more than 9
leading professors of the program, the
composition of the Committee 1is
approved by the order of the Skoltech.

The Chair of the Doctoral Program
Committee serves as the director of the
program and is responsible for
designing, developing, implementing,
and updating the PhD program as well
as for its effectiveness.

The Doctoral Program Committee
participates in designing, developing,
implementing, and updating the PhD
program, including conducting
admission tests, Qualifying Exams,
Annual Progress Reviews, and Thesis
Final Reviews of PhD students. The
Doctoral Program Committee also
gives a recommendation for defense of
the thesis.

Administrative support for conducting
MSc and PhD admission tests is
provided by the Student Department.

7.10. Administrative and methodological
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support of educational activities at the
Skoltech, including the support for the
development and implementation of all
MSc and PhD educational programs, is
provided by the Education Department.
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Cucrema pesyabraToB 00y4yeHus / Learning Outcomes Framework

Appendix 1. Skolkovo Institute of Science and Technology:
Learning Outcomes Framework for Science, Engineering and Innovation Leadership.

1. DISCIPLINARY KNOWLEDGE AND REASONING

UNESCO PILLAR: LEARNING TO KNOW

1.1 KNOWLEDGE OF MATHEMATICS AND SCIENCES

1.2 KNOWLEDGE OF APPLIED SCIENCE AND ENGINEERING
SCIENCE

1.3 KNOWLEDGE OF INNOVATION AND
ENTREPRENEURSHIP

1.4 INTERDISCIPLINARY THINKING, KNOWLEDGE
STRUCTURE AND INTEGRATION

1.5 KNOWLEDGE AND USE OF CONTEMPORARY METHODS
AND TOOLS

2. PERSONAL ATTRIBUTES — THINKING, BELIEFS
AND VALUES
UNESCO PILLAR: LEARNING TO BE
2.1 COGNITION AND MODES OF REASONING
= Analytical reasoning and problem solving
= System thinking
= Creative thinking
= Decision making (with ambiguity, urgency etc)
= Critical thinking and meta-cognition
2.2 ATTITUDES AND LEARNING
= Initiative and the willingness to take appropriate risks
= Willingness to make decisions in the face of uncertainty
= Responsibility, intensity, perseverance, urgency and will to
deliver
= Resourcefulness, flexibility and an ability to adapt
= Self-awareness and a commitment to self-improvement, lifelong
learning and educating
2.3 ETHICS, EQUITY AND OTHER RESPONSIBILITIES
= Ethical action, integrity and courage
= Social responsibility
= Equity and diversity
= Trust and loyalty
= Proactive vision and intention in life

3. RELATING TO OTHERS — COMMUNICATION AND

COLLABORATION

UNESCO PILLAR: LEARNING TO WORK WITH OTHERS

3.1 COMMUNICATIONS
= Communications strategy and structure
= Written, electronic and graphical communication
= Oral presentation and discussion
= Inquiry, listening and dialogue
3.2 COMMUNICATIONS IN INTERNATIONAL

ENVIRONMENTS
= Communications in English in scientific, business and social
settings
= Effective interaction in different cultural and international settings
3.3 TEAMWORK
= Forming effective teams
= Team operations and project management
= Team coordination, decision-making and leadership
= Team growth and evolution
= Technical and multidisciplinary teaming
3.4 COLLABORATION AND CHANGE
= Establishing diverse connections and networking
= Appreciating different roles, perspectives and interests
= Negotiation and conflict resolution
= Advocacy
= Bringing about intentional change
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4. LEADING THE INNOVATION PROCESS

UNESCO PILLAR: LEARNING TO DO
4.1 MAKING SENSE OF GLOBAL SOCIETAL,
ENVIRONMENTAL AND BUSINESS CONTEXT
= Appreciating the potential and limitations of science and
technology, their role in society and society’s role in their
evolution
= Taking responsibility for sustainable development,
including social, economic, environmental and work
environment aspects
= Understanding the technical products, systems and
infrastructure of the sector
= Understanding the enterprise — culture, stakeholders,
strategy and goals
= Understanding the business context — markets, policy and
ecosystem of the sector
4.2 VISIONING — INVENTING NEW TECHNOLOGIES

THROUGH RESEARCH
= The research process — hypothesis, evidence and defense
= Basic research leading to new scientific discovery
= Research aimed at developing new technologies
= Imagining utility of new science and technology
= Developing concepts and reducing to practice
4.3 VISIONING — CONCEIVING AND DESIGNING

SUSTAINABLE SYSTEMS

= |dentifying stakeholders need and wants

= |dentifying and formulating objectives and goals

= Conceiving and architecting products and services around
new technologies and identifying their impact

= Disciplinary and multidisciplinary design for sustainability,
safety, aesthetics, operability and other objectives

= Understanding the technical context and ecosystem of the
product or service

= Design process management, including planning, project
judgment and effective decision-making

4.4 DELIVERING ON THE VISION — IMPLEMENTING

AND OPERATING

= Designing and optimizing sustainable and safe
implementation and operations

= Manufacturing and supply chain operations

= Supporting the system life cycle including evolution and
disposal

= Implementation and operations management

4.5 DELIVERING ON THE VISION —

ENTREPRENEURSHIP AND ENTERPRISE

= New venture conceptualization and creation

= Financing product development and new ventures

= Building and leading an organization and extended
organization

= |nitiating engineering and development processes

= Selling, marketing and distributing products and services

= Understanding the value chain — the innovation system,
networks and infrastructure

= Managing intellectual property and respecting the legal
process
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IIpumep akagemudeckoro kajnenaaps / Example of Academic Calendar
2023-2024 MSc-1 Academic Calendar

Week 1
Week 2
Week 3
Week 4

Week 1
Week 2
Week 3
Week 4

Week 1
Week 2
Week 3
Week 4
Week 5

Week 6
Week 7
Week 8

W Th F Sa Su

-2 | 3
w4 5 6 t i 8 9 10
W | 11|12 (13 | 14 | 15 16 | 17
I RS 460 0T 24T 0290 £281 E24H
W 25| 26| 27 28 29 30

C G 0N N ENON SOSS BN EISH

C 16|17 mmm 19 20 21 22

E 23 24 25 |2 21 28 29
EL R

M Tu W Th F Sa Su
c 1 2 3 4 5
c mm 7 8 8 | 10 P11 IS
c 13,14 15 16 17 18 19
C[20]21 22|28 25 2%
C 27|28 |29 30

W Th F Sa Su

1 2 3
4|1 8|6 | 7|8 o0
1111213 |14 | 15 | 16| 17
980 P990 F201 F290 5220 231 [281
25| 28 | 27 | 28 | 29 | 30 | 31

c
E
E
AC

W  Innovation Workshop
€ Credit-bearing activity (course, research)
E Eval period tand

August

Orientation course

31 Aug - Orientation Q&A session

Term 1A (IW): 04 - 29 September

01 Sep - IW Opening Ceremony

Week of 18 Sep: Registration for Term 18

Term 1B: 02 - 27 October

Drop/Add period for Term 18: 02 - 08 Oct
Week of 09 Oct: Registration for Term 2
18 Oct: Industry Day

Term 2: 30 October - 22 December

Drop/Add period for Term 2: 30 Oct - 05 Nov
Public Holiday: 06 Nov

Term 2: 30 October - 22 December

Waek of 18 Dec: Registration for Winter Term

ISP Independent Studies Period
IND Industrial Immersion
VAC Vacation

period)

| Kindly note; the academic week is officially 8 days long,
*  according to p.3.9 of Policy on Graduate Educational Programs

Skolkovo

Institute of Science

and Technology

Skoltech
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Week 1
Week 2
Week 3
Week 1

Week 2
Week 3
Week 4
Week 5

Week 6
Week T
Week 8
Week 1

Week 2
Week 3
Week 4
Week 5

Week &
Week 7
Week 8

Week 1
Week 2
Week 3
Week 4

Week 5
Week 6
Week 7
Week 8

Jan-24
M Tu W Th F Sa Su
vaG[ 1 [ 2 [a[ 4] & [Feir
ISP 8 |9 |10 11 | 12 | 13 1
ISP SH EVSY WOTE ESSN SN N20N N3
ISP | 22 | 23 | 24 | 25 26 | 21 28
C || a0n

M Tu W Th F Sa Su

1 o e

AEIAEAREEN 0

C [1z[13[ [ 15 16[17 |18

C|19|20 |21 22 W 25
c 27 228 29

¢ S SN Gy g EeE EE
E 1,12 13 14 15| 18 17
E: 1819 | 20 21 22| 23 24
C 25 26 27 28 29 30 3N

M Tu W Th F Sa Su
e[ 1] 23] 4] ¢ NEuNE
G |89 [0 12|18 14
C [15 18|17 18|19 | 20| 21
C (22232425 26| 27| 28

VAC 72930

M T« W Th F Sa Su

VAC AP0 [ Ov | e | A [

VAC |0 |yl | G 9 | 903 (D92
C ENSH N SN WNGH EN E9GN NASN
E 20 | 21 | 22 23 24 | 25 26
E |27 |28 29 30 3

M Tu W Th F Sa Su

Spil

IND| 3 4 5 [} 7 8 9
IND| 10 | 11 HEEE 13 | 14 | 16 16
IND| 17 | 18 | 19 | 20 | 21 | 22 | 23
IND 24 | 26 26 27 28|28 30

M Tu W Th F Sa Su
NO[ 1 [ 23] 4] s [Ealm
IND| 8 | 9 10 11 12|13 14
IND 15|16 | 17 | 18 | 19 | 20 21
IND | 22 |23 24 26 26 27 28

VAC| 29 ‘30 31

M Tu W Th F Sa Su
VAC A | | Mg | i
VAC 'S T3 A | o | 5100 |
VAG 12 |13 ‘14 (15 18 17 18
WVAC 19 20 21 22 23 24 25
26 | 27 | 28| 29| 30| &

Winter Term: 08 - 26 January

Independent Studies Perios (ISF)

Week of 15 Jan: Registration for Term 3

Mid-Jan: DEADLINE to name MS research advisor
Drop/Add period for Term 3: 29 Jan - 04 Feb

Term 3: 28 January - 22 March

Drop/Add period for Term 3: 29 Jan - 04 Feb

Feb - March: collection of Industrial Immersion projects
from companies and self-initiated by students

Public Holidays: 23 Feb

Term 3: 28 January - 22 March

Week of 04 March: Ragistration for Tarm 4

Public Holidays: 08 March

End of March: Deadline for a self-initiated projects
and companies proposals

Drop/Add period for Term 4: 25 - 31 March

Term 4: 25 March - 31 May

April - Mid-May: Students are intreviewd by companies
and assigned to Industrial Immersion projects

The spring break dates: 29 April - 12 May

Term 4: 25 March - 31 May

The spring break dates: 29 April - 12 May

Week of 13 May: Registration for Summer Tarm

Summer Term: 03 June - 26 July

Industrial Immersion
Public Holiday: 12 June

Summer Term: 03 June - 26 July

Industrial Immersion

Vacation: 29 July - 30 August

Late Aug: Registration for Term 5 for MSc-2
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IIpumep yueoHoro niiana marucrtparypsl / Example of MSc¢ Curriculum

ABTOHOMHasI HCKOMMEpUECKas 06pa3013aTenLHaﬂ OpraHusanus BbICIICTO 06pa30BaHI/IH

"CKOJIKOBCKHI MHCTUTYT HAYKH U TEXHOJIOTHIA

an

Autonomous Non-Profit Organization for Higher Education
"Skolkovo Institute of Science and Technology"

YTBEPXJAIO / APPROVED BY
Pexrop / President
A.II. Kynemos / Alexander Kuleshov

Monayas 1. "Hayka, Texuuka u Texnojorun' (36 3.e.)

Stream 1. "Science, Technology and Engineering (STE)" (36 ECTS credits)
Oobsi3aTeabHas yacThb - 3 3.e. / Compulsory Part - 3 ECTS credits

«_» 2023 r.
Y4eOHblii IVIaH NOATOTOBKH MarucTpos / Master Program Curriculum 1 ron/ Year 1 2ron/ Year 2
o obpa3oBarebHO nporpamme "Hedrerazosoe nemno", mo nanpasnenuto 21.04.01 Hedrerasosoe merno /
Educational Program "Petroleum Engineering", Field of Science and Technology 21.04.01 Petroleum Engineering Herseprs / Term Herseprs / Term
dhopma 00yueHus — o4Hasi, CpoK 00yueHus — 2 roxa, roxa npuema - 2023 / Ocenb / Becna / Ocens / Becna /
Full-time study, study period - 2 years, year of admission - 2023 Fall . Spring Fall . Spring
= SuMHMIA Jletnas SuMHMIA
HanmeHoBaHNE Kypca Ha aHIJIMIICKOM *
# | Kox kypca HanmeHoBaHME Kypca Ha PYCCKOM sI3bIKE 3.e. cemectp / 4eTBepTh / cemectp /
IIpepexkBu3uTHI SA3BIKE . .
.. 1|2 [ WinterTerm | 3 [ 4 | SummerTerm | 5 [ 6 | WinterTerm | 7 | 8
Course Prerequizites - . - . ECTS*
# Course Title in Russian Course Title in English .
Code credits

1 [ MA030064 | | Beenenue B nedrerasosoe aeno | Introduction to Petroleum Engineering | 3 [ 3] | | | | |
YacTb, popMupyemMas ydyacTHUKAMH 00pa3oBaTebHbIX 0OTHOLIeHHI - 33 3.e. / Elective Part - 33 ECTS credits
> | MA030347 INepenoBble TEXHONOTUH OypeHHUs U Advanced Drllllng and Completion 3 3
3aKaHYMBAHUSI CKBOKHH Technologies
3 | MA030365 S;::L‘ICTPYKW"“"OB“““"IG KOHACHCHPOBAHHMIC | g\ Condensed Matter 3 3 X
4 | MA030343 Mep3/10THbIE IOPOJIbl ¥ IPUPOAHBIE THAPATHI Permafrost and Natural Hydrates 3 3 X
5 | MA030346 OmueHka cBOICTB IOPOJ pe3epByapoB Reservoir Rock Characterization 3 3 X
6 | MA030466 Opranudeckast TOXHMHUS YTIICBOJOPOIHBIX Organic Geochemistry of Petroleum 3 3 X
CHCTEM Systems
7 | MA060591 MogaenupoBaHre MHOTO(A3HBIX TEUCHUH 1 Modeling of Multiphase Flows and 6 6
OCJIOXKHEHHS B He(Te100bI9e Flow Assurance X
8 | DA060295 TenoBas neTpodu3MKa U reoTepMus Thermal Petrophysics and Geothermy |6 6 X
9 | MA060024 BrraucnuTensHast TuHeHHas anredpa Numerical Linear Algebra 6 6 X
10| MA060018 MamunHoe o0ydeHue Machine Learning 6 6 X
111 MA030289 | MA030346 Ierpodusuka u WHTEPIPETALIS JAHHBIX Petrophys1ps and Well Log 3 3 X
reo()U3UUECKUX UCCIICIOBAHIN CKBAXKUH Interpretation
12| MA060291 JloObIva rasa 1 ra3oBble THAPAThI Gas Recovery and Gas Hydrates 6 6 X
13| DA060190 [IpukaagHas reoMexaHHKa Applied Geomechanics 6 6 X
14| MA060561 HegteraszoBas reodusuka Petroleum Geophysics 6 6
15| MA060117 MeTozps! yBenudeHHs HeTeoTnaun Methods of Enhanced Oil Recovery 6 6
16| MA060467 T'eonorust u TpexMepHOE MOJEITUPOBAHHE Carbor}ate Reservoir Geology and 3D 6 6
KapOOHATHEIX pPe3epByapoB Modeling
17| MA060085 ['eocraTicTrKa U MosienupoBaHue KomwtekTopoB | Geostatistics and Reservoir Simulation |6 6
18] MA030288 TepmoauHaMMKa U SIBJIEHUS IIEPEHOCA HA Thermodynamics and Transport at 3 3
HaHoMacIITabe Nanoscale
19| MA030563 TexHonoruu uppoOBOro KepHa Digital Core Processing 3 3
20| MA030562 CeiicMuueckas ToMorpagus Seismic Tomography 3 3
21| MA060540 MonenupoBanue pa3pabOTKi HeTSHBIX Advanced Reservoir Modeling and 6 6

MECTOPOKICHUI Engineering
Monayas 2. "Otpacas" (12 3.e.)
Stream 2. "Sector" (12 ECTS credits)

O6si3aTenbHast yacTh - 12 3.e. / Compulsory Part - 12 ECTS credits

22

MB120005

IIpon3BoACTBEHHAS TPAKTHKA

Industrial Immersion

12

Monayas 3. "UnHoBauuu 1 npeanpuauMarteaberso’ (12 3.e.)
Stream 3. "Entrepreneurship and Innovation (E&I)" (12 ECTS credits)
Oobs13aTebHast yacThb - 6 3.e. / Compulsory Part - 6 ECTS credits

12

23] MC060001 |

| MacTtepckasi HHHOBALMHA

[ Innovation Workshop

6

[ 6]

YacTb, popMupyeMasi yYaCTHHKAMH 00pa30BaTe/IbHBIX OTHOIIeHMI] - 6 3.e. / Elective Part - 6 3.e.

Monyab 4. ""HayuHo-uccie10BaTeIbCKasi padoTa u BbINyCKHas KBaJupukanuonnas padora (BKP)" (36 3.e.)

Stream 4. "Research & MSc Thesis Project" (36 ECTS credits)
Oo6si3aTenbHast yacTh - 36 3.e. / Compulsory Part - 36 ECTS credits

24| MC030011 JIuaepcTBO JIsl HHHOBATOPOB Leadership for Innovators 3 3 X
25| MC030029a Texnon(u)rnqecxoe MPEANPUHIMATENBCTBO. Technolggy Entrepreneurship Seminar: 3 15|15 X |x
BbazoBslii cemuHap Foundation
26| MC030023 [pennpuHUMAaTENbCKAs CTPATETUs. Entrepreneurial Strategy 3 3 X
27| MC060025 Macrepckasi CTapTaroB Startup Workshop 6 6 X
28| MC030013 BuomeauinHckne HHHOBAIUU U Biomedical mnpvatlon and 3 3 X
pEANPUHUMATENBCTBO Entrepreneurship
29| MC030445 MapxkeTusr u KOMMepIHaH3alys s Entreprengm.qal Marketlng and 3 3 e
IpeAnpUHUMATEIeH Commercialization
30| MC060545 3arnyck crapTanoB Ha §a3e HAYKOEMKHX U Stgrjrups LaunchPad: DeepTech and 6 6 X
II(POBBIX TEXHOIOTHI Digital
31] MC030014 JlenoBasi KOMMYHHKAIHS Business Communication 3 3 X
32| MC030029b Texnonornqefxoe MPEANPUHUMATENBCTBO. Technology Entrepreneurship Seminar: 3 15|15
Yray0sIeHHbIH CeMUHAP Advanced
33| MC030030 HaHOMaTePHaJ'IBI UL TIPS ANPHHIMATEIBCTBA 1 Nanomaterials B&I 3 3
MHHOBALMi
TeXHOIOrNYeCKHe HHHOBALUK: OT PE3yJIbTaTOB Technological Innovations: from
34| MC030016 N LM OT pesy. Research Results to Commercial 3 3
HCCIICOBAHUIT K KOMMEPYECKOMY MIPOLYKTY
Product
35| MC030022 Pa3paboTka ToBapoB U ycIIyT uepes ausaitnepckoe | Developing Produqts a_md Services 3 3
MBIIIJICHUE through Design Thinking
KiroueBble HaBBIKM MHHOBaTOpa: Kputndeckoe u | Innovators’ Essential Skills: Critical and
36| MC030564 TBOPYECKOE MBIIIICHNE, KOMMYHHUKAIHS 1 Creative Thinking, Communication and 3 3
COTPYJHUYECTBO Collaboration

Hayuno-uccienoBarensckas pabota. YdaeOHas

Monayas S. "UnauBuayaibHoe o0yuenne cryaenra' (24 3.e.)

Stream 5. "Options" (24 ECTS credits)
YacTsb, popMupyeMasi yYaCTHHKAMH 00pa30BaTeJIbHBIX OTHOIIeHHI] - 24 3.e. / Elective Part - 24 ECTS credits

37 MD060001 Early Research Project 6 3 (3
MPAKTHUKA
38| MD120002 Hayuno-ucenenopatenscxas pagora. Thesis Research Project 12 33 6
[IpenaumiomMHas npakTuKa
39| MD090023 HayuHno-uccnenoatensckuit cemunap no BKP Thesis Proposal, Status Review and 9 313 |X 3
Predefense
40 MD090003 Brmonuenue u 3ammra BKP Thesis Defense 9 9

41| ME030568 ITpaKkTHKyM aHTIHHCKOTO S3bIKA English Toolkit 3 3

42| ME030566 JluccepTarys Mo-aHrIMHCKU: ePBBIE [IArk First Steps to Thesis in English 3 3 X

43 | ME030569 OCHOBBI aKaJeMHYECKOr0 aHIIHHCKOrO Academic Writing Essentials 3 3 |X

44 Kypcsl o BEIOOpY 3 KaTajaora KypcoB Electives from Course Catalog X X [X X |X X
45| MA030282 MaremaTHKa s HHXCHEPOB Mathematics for Engineers 3 3

46| MA030111 BBenienue B aHanM3 JaHHBIX Introduction to Data Science 3 3

47| MA030121 BbIUKCIHTEIbHBIE METO/IbI B H300PAKCHHUSX Computational Imaging 3 3 X
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48| MA060255 Ludposas 06paboTKa CUTHAIOB Digital Signal Processing 6

49| MA030348 BBenienne B KOMIIBIOTEPHOE 3pEHHE Introduction to Computer Vision 3

50| MA060002 MerTopl ONTUMU3ALUT Optimization Methods 6 6
51| DA060057 I'mybokoe o0yueHue Deep Learning 6

52| ME030567 AHITIHACKHUH SI3BIK JUTSL TUCCEPTALIMK Master Your Thesis in English 3

53| ME0X0040 HccnenoBaTenbCKuii cCeMHHAP Additional Thesis Research

54| ME0X0041 HccnenoBaTenbCKHil IPOEKT Short-Term Project X

@akyabTaTtuBbl (MakcumyM 20 3.e. Bcero, MakcumyM 10 3.e. 3a yueGHbIi rox)

Facultative (Extracurricular

activities - maximum 20 ECTS credits o

verall, maxi

ECTS credits

55 Kypcsl o BeIOOpY M3 KaTajora KypcoB Electives from Course Catalog X
56| MFOX0010 Iepuox pakynpraTHBOB ISP** Independent Study Period** X 3
MunumanbHas Harpyska B rox / Minimum Qverload per year: 60 60
Bcero B rox (6e3 dakymnsraTuBoB) / Total by year (without facultative)
MaxkcumanpHas Harpy3ska B rox / Maximum overload per year: 70 70

Bcero B rox (¢ ¢axynsratuBamu) / Total by year (with facultative)

NUTOI'O / TOTAL:

120-140

* 3.¢. - 3aueTHble eauHUIBI (KpeauThl ECTS), X - yueOHBIi 3JIeMEHT MOXHO BbIOpaTh B yKa3aHHBIX 4eTBepTsX, [ A - rocyaapcTBeHHAst HTOTOBast aTTECTALUS
* ECTS - European Credit Transfer and Accumulation System, X - curriculum element can be chosen in specified Terms, SFA - State Final Assessment

** Independent Study Period workload is counted in astronomical hours

** Harpyska nepuoza ¢axynbtaTuBoB ISP ncuucisiercst B aCTpOHOMHYECKUX Yacax

ITnan onobpen KomuTteToM o 00pa3zoBaTeIbHOM AeSTEILHOCTH Y4eHoro coBera. [Iporokom Ne 82 ot 25.05.2023 / Curriculum approved by the Educational Committee of the Academic Council Minutes # 82 on 25.05.2023

CornacoBano / Agreed by
JlupexTop 00pa3oBaTebHON
IIPOrpaMMBI /

Education Program Director

A.H.Yepemucun IIpopexTop no y4eOHoit padoTe / K.®oprun

Alexey Cheremisin Dean of Education Clement Fortin
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[Tpumep yuebHoro mana nporpamMmsl PhD g oOy4daromuxcs, npuHATHIX Ha oOydenue panee 2022/2023 yue6Horo rona /
Example of PhD curriculum for students admitted prior to the 2022/2023 academic year

Skolkovo
lhctitte obSeioncs ABTOHOMHAsI HEKOMMepuecKas 00pa3oBaTeIbHast OPraHU3aIHs BEICIIIET0 00pa30BaHUs
"CKOJIKOBCKUI HHCTHTYT HAYKH U TEXHOJNOTHi1" VTBEPXJIAIO / APPROVED BY
and Technology Pexrop / President
Autonomous Non-Profit Organization for Higher Education
"Skolkovo Institute of Science and Technology" A.IL Kynemos / Alexander Kuleshov
«_» 2021 r.

o HampasyieHnio 27.06.01 YrpasieHue B TEXHUYECKUX CUCTEMaX /
Field of Science and Technology 27.06.01 Control in Technical Systems
¢opma o0Oyuenus — ounasi, cpok odyuenust — 4 roga /
full-time study, study period - 4 years

# Konx xypca HaunmMeHnoBaHue Kypca Ha pyCCKOM SI3bIKE HaunmenoBanue xypca Ha aHITIMHCKOM S3BIKE 3.e.* ®opva
L Kyp Yp py yp -~ arrecrarun** 1 roxn/ 2ron/ 3 ron/ 4ron/
%
. Course Code Course Title in Russian Course Title in English ECTS Type of Year 1 Year 2 Year 3 Year 4

credits | Assessment**
Moayab 1. O6mue kypesi (18 3.e.)

Module 1. General Doctoral Courses (18 ECTS credits)
Obsi3aTenbHas yacTh / Compulsory part

1 DG060026 HWcropust 1 pustocodust HAyKH History and Philosophy of Science 6 D G X X
2 DG030102ct Z[/I&:i(;ionomﬂ HAYHHBIX HCCIICAOBAMUH MIKCHEPHBIX | R osearch Methodology for Engineering Systems 3 3 G X X X

BapuatusHas uactb / Elective part

Tlo BEIOODY /
From the list
IIo BeIGOpPY / Kypc no npeanpiuHIMaTenbCKoil W/umu

From the list MHHOBAIMOHHOH JeATeNbHOCTH (M3 CITHCKa’
Moayab 2. Kypcsl mo 0cHOBHOI nipeaMeTHO# odmactu (12 3.e.)

Kypc 1o nenaroruke (13 cnucka') Pedagogy course (from the list') 3 X X

4

E&I course (from the list?) 6 X X

Module 2. Advanced Major-Field Courses (12 ECTS credits)
BapuatusHas yactb / Elective part

ITo Be16Opy / | Kypcsl mo ocHOBHOM npeameTHO obnacTu (13

. 3 Advanced Major-Field Courses (from the list *) 12 €] G X X
From list CIIHCKa

Mopayasb 3. "Ileqarornyeckasi npaktuka' (3 3.e.)
Module 3. "Pedagogical experience" (3 ECTS credits)

6| DG030005 | Menarormiecxasnpaxmmca | Pedagogical Experience | 3 | 3 | P | | X | X | X |

Monyab 4. UccienoBanusi u pa3padoTku mo teme auccepranun (201 3.e.)
Module 4. Thesis Research & Development (201 ECTS credits

7 DD060021 YTBeprKIeHHUE TeMbI AUCCEPTALUH Thesis Proposal Defense 6 3 P X X
8 DD030023 Kpanm$uxaoHHbIH SK3aMeH Qualifying Exam 3 €) G X X
9 DD192022 VccnenoBaHus o TeMe JUCCEPTAMU Thesis Research 192 3 P X X X X

Mopayab 5. 3ammura guccepranun (6 3.e.)

odule 5. Thesis Defense (6 ECTS credits)
Hayunslit 1oknaq 06 OCHOBHBIX pe3yJbTaTax
10 DD060024 MOATOTOBJICHHOH Hay4YHO-KBATH()UKALIMOHHON Thesis Final Review u F
paboThI
11 ITyGnnunas 3anyra gucceprainuu PhD Public PhD Thesis Defense
®@akyJbTaTHBbI (MakcuMyM 60 3.e. Becero, MakcumyM 15 3.e. 32 yueOHbIii rox)

Learning activities outside of Curriculum (maximum 60 ECTS credits overall, maximum 15 ECTS

12 DG030003 AHIHACKUH A3bIK English 3 D G X X
13 DF030029 AHTTIHICKUI S3BIK A7 aCIIUPAHTOB: IIOATOTOBKA K Academic Communication: Preparatory English 3 3 P e X e
KaHIMIaTCKOMY 9K3aMEHY for PhD Exam
14 DG030102 Metononorust Hay4Horo uccnenosanus (u3 cnucka’) | Research Methodology (from the list*) 3 3 G X X X
60 60 60 60

240

* 3.e. - 3auerHble exuHUNEI (kpenutsl ECTS), ECTS - European Credit Transfer and Accumulation System
** 3 - sK3aMeH, 3 - 3a4eT, X - y4eOHBIIl 2JIeMEHT MOXKHO BBIOpATh B yKa3aHHbIX rofax, M - ntorosas arrecranus, G - Graded course, P - Pass-Fail course, X - curriculum element can be chosen in specified years, F -
final attestation

!Cnncok kypcos no nexaroruke / 'The list of pedagogy courses

1 DG030025 Ileraroruka BICIICH IIKOJIbI Pedagogy of Higher Education 3 3 P X X
DG030039 TIpukiaaHas nmearoruka BICHICH HIKOJIBI Teachers Toolkit for Higher Education 3 €] G X X
3 DG030030 TToneprkka U oleHKa 00ydeHus CTYEHTOB Facilitating and Assessing Learning 3 3 P X X
CHnHCOK KypcoB 0 NpeanpHHAMATEIbCKOI H/1IM HHHOBANMOHHO#H JesitebHocTH / “The list of E&I
1 DC060023 MacTtepckasi OcCHOBaTeeil cTapTanos Startup Founders Workshop 6 3 P X X
MC030025 Macrepckasi CTapTarnos Startup Workshop 3 3 P X X
3 MC060026 | [@3pab0TKa HOBKIX IPOYKTOB 1 CO3Rarie IoT: Launching New Products & Startups 6 3 G X X
CTapTanoB B chepe HHTEPHETA Bellel
4 DC030017 TeXHOJIOI‘I/I‘-IeCIiOC IJIaHUPOBAHUE U JOPOKHBIE Techn01ng Planning and Roadmapping: 3 35 G e X
KapThl. ba3oBblii Kypc Foundation
5 DC030018 TexHomorn4eckoe TUIAHMPOBAHHE U IOPOKHBIC Technology Planning and Roadmapping: 3 35 G X X
KapThL. YTIyOIeHHBIH Kype Advanced
6 MC030022 Pa3paboTka TOBapoOB U yCIyT uepe3 Au3aiHepcKoe De'vel(')plng Products and Services through Design 3 35 G X X
MBILLJICHUE Thinking
7 MC030023 IIpennpuHUMaTeIbCKask CTpATET st Entrepreneurial Strateg 3 €] G X X

3Cnucok KypcoB 1o 0CHOBHOIi npeavMeTHoi obaactu / >The list of Advanced Maj
MoiebHO-0pHEHTHPOBAHHOE NPOEKTUPOBAHHE

1 DA060444 cHeTeM Model Based Systems Engineering 6 €) G X X
2 DA060309 AHan3 JaHHBIX JUI KOCMUYECKON OTOIbI Data Analysis for Space Weather 6 €) G X X
3 DA060380 CryTHUKOBas HABUTALMs Satellite Navigation 6 D G X X
4 DA060200 i?gjl;H;BeCHHe mpolLecekl B npeoGpasosaiiu Non-Equilibrium Processes in Energy Conversion 6 €] G X X
5 DC030017 Texx—xonomqemgoe [UTAHUPOBAHUE U IOPOYKHBIC Technolf)gy Planning and Roadmapping: 3 35 G X X
KapThl. ba3oBblii Kypc Foundation
6 DC030018 TeXHOIOrHYECKOe TUIAHHPOBAHHE 1 JIOPOIKHBIE Technology Planning and Roadmapping: 3 35 G X X
KapThl. YTIyOICHHBINH Kypc Advanced
7 DA060057 I'nyOunHOE 00yueHue Deep Learning 6 €} G X X
8 MA060201 Bo3oOHOBIIsIeMast SHEPreTHKA Renewable Energy 6 D G X X
9 MA060002 Metopl ONTUMU3ALNI Optimization Methods 6 €) G X X
10 MA060198 CwitoBast 2JIEKTPOHHKA Power Electronics 6 €] G X X
11 MAO060441 DIEeKTPOYHEPreTHIECKUE PHIHKY U PEryINPOBAaHUE Power Markets and Regulations 6 €) G X X
12 MAO060056 MuTennexTyaabHble SJHEPrOCUCTEMBI Smart Grids 6 €) G X X
13 MAO060083 IIpoexTupoBaHKUEe CUCTEM YIIPABICHHS Control Systems Engineering 6 €] G X X
14 MA060238 AHanm3 S5KCIepUMEHTAIbHBIX JaHHBIX Experimental Data Processing 6 €) G X X
15 MA060440 Kocmuueckas orpaciib Space Sector Course 6 €] G X X
16 MA060283 Jloxanu3anus U IOCTPOCHHE KapT B pOOOTOTEXHUKE Perception in Robotics 6 €) G X X
18 MAO060018 MamunHOe 00yueHne Machine Learning 6 €) G X X
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19 MA060148 BBe)JerIe B yNPaBJICHHE )KU3HEHHBIM LIUKJIOM Introduction to Product Lifecycle Management G X X
2NN 17078 (PLM)

20 MA060252 CKBO3HOE IPOEKTHPOBAHUE: UPPOBOES AdvvanvcevaLM techniques: Digital Design and G e X
[IPOCKTUPOBAHUE M ONTHMHU3ALIHS Optimization

21 MA060253 gg:fg:;ﬁanp OCKTHPOBAHHC: IPOUSBOACTEO Advanced PLM techniques: Product Prototyping G X X

2 MAO60254 CkBO3HOC TPOCKTHPOBAHHE: HCIIBITAHHS Ad\{ancbed PLM techniques: Testing and Models G X x
BaJIMIALMA MOZEei Validation

23 MA060352 MaremaTHyecKue METOIbI B HAYKE U TEXHUKE Math'ematl(fal Methods in Engineering and G X X

Applied Science

24 MA060050 PoGotoTexnuka Robotics G X X

25 MAO030456 BupryanpHas-10M0IHEHHAs PealbHOCTh U XaNlTHKA Virtual Reality and Haptics G X X

1 MA030489 Hay4usrit ceylyvmﬂap DHEepreTUYecKue CUCTEMBI U Research .ser'r'nnar Energy systems and P X X X
TEXHOJIOTHHU technologies

2 DG060106 36panHble BOIPOCHI SHEPIeTUKH: (hH3HIECKHE, Selected .TOp1CS in Energy: Physical, Chemical and P e X e
XMMHUYECKHE M TeOPU3UIECKUE aCTICKThI Geophysical Challenges

3 DG030102es Mertononorus HaydaHOro HCCIIENIOBaHH: Hay4HbIi Research Methodology: Space Center Seminar P X X X
CeMHUHAp KOCMHYECKOr0 IICHTpa

[Tnan ono6pen OOpazoBaTebHBIM KOMHTETOM YueHoro coeta. [Ipotokon NeS5 ot 30.09.2021 1. /
Curriculum approved by the Educational Committee of the Academic Council. Minutes #55 on September 30, 2021.
IIpeacenarens NporpaMMHOIO KOMUTETA K. ®optun ITpopexTop no yuedHol pabore K. ®oprun

Chairman of PhD Program Committee

Clement Fortin

Associate Provost, Dean of Education
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[Tpunoxenue 5 k [lomoxxeHno 06 OCHOBHBIX 00pa30BaTEIBHBIX MTpOTrpaMMax /
Appendix 5 to the Policy on Graduate Educational Programs

IIpumep yueOHOro niiana nporpammsl PhD 1151 00yyawmmxcsi, NPUHATHIX HA 00y4YeHue HAaYuHAas ¢ 2022/2023 y4yeOHOTr0
roaa / Example of PhD curriculum for students admitted starting from the 2022/2023 academic year

Skolkovo
Institute of Science ABTOHOMHAsI HeKOMMepueckas 00pa30BaTelIbHas OPraHU3alMs BBICIIEro 00pa3oBaHus
and Technology "CKOJIKOBCKHiT HHCTUTYT HAyKH U TEXHOJIOrUii" YTBEPXJIAIO / APPROVED BY

PexTop / President
Autonomous Non-Profit Organization for Higher Education
"Skolkovo Institute of Science and Technology" AL Kynemos / Alexander Kuleshov

Skoltech « > 20221

V4eOHbIi IUIaH MOATOTOBKH HAYYHBIX H HAYYHO-Iearornyeckux kaapos B acupantype / PhD Curriculum
(opma 00yuenus — ounasi, cpox odyuenus — 4 roaa, rox npuema - 2022 / full-time study, study period - 4 years, year of
admission - 2022
OopasoBarenbHas nporpamma PhD / PhD Program: "'""MaremaTtuka u Mexanuka'' / "Mathematics and
Mechanics"
Hay4Hasi cennanbHocTh: ''1.1.8 Mexanunka nedopmupyemoro Teepaoro tesa', ''1.1.9 MexaHnka KuIKOCTH, ra3a u miaa3mbl' / research area: "1.1.8 Solid Mechanics", '"1.1.9 Fluid Mechanics'
Kon xypca 3auCrubie Kareropus snemenra Tlepuon ocBoeHus, yaeOHbIH TO /
HaunmeHoBaHue s1eMeHTa 06pa3oBartenbHOit mporpammsl / Doctoral Program A EYP ©IHHUIBI/ P P Y1
/Course /Element status Studyperiod, year of study
Element ECTS
code .
credits
1. Hayunblii komnoHenT / PhD Thesis Research
O0s13aTebHBII /
HccaenoBanus no teme quccepranuu / Thesis Research - Mandatory 1-4
2. O6pa3oBareibHblii KoOMnoHeHT / Coursework
O0s3aTe/IbHbII /
MertopoJiorust HayyHoro uccienosanus / Research Methodology Mandatory 1-2
MeTo0OTHs HayYHOTO UCCIIeOBaHMS: HayIHBII ceMuHap LleHTpa TexHonoruil MaTepuaios / Research
1 Methodology: CMT Research Seminar DG030102dm 3
Oo0s3aTe/IbHbII /
Kypcsbl 1o ocHoBHOIi nnpeaMeTHOIi 06s1acTu u3 cnucka/ Advanced Major Field Courses from the list: 12 Mandatory 1-2
2 OcHoBbl aIuTHBHBIX TexHosoruii / Fundamentals of Additive Technologies MA060243 6
3 DyHKIMOHATEHBIEC MaTepranbl ¥ HOKpsIThs / Functional Materials and Coatings MAO030454 6
4 Mexanuka cruiomsbix cpen / Continuum Mechanics DA060181 6
5 AHanus 1 IpoeKTHpoBaHue KOHCTpyKwii / Structural Analysis and Design MAO030067 3
6 UucneHnsle MeTobl B Hayke u TexHuke/ Numerical Methods in Engineering and Applied Science DA060239 6
7 OcnoBbl Metayutyprin / Fundamentals of Metallurgy MAO030519 3
8 Merton koHeuHbIX ieMeHToB / Finite Element Analysis MAO060355 6
9 I'eomerpuyeckoe MozenupoBanre/ Geometric Modeling MA060297 6
10 IepcriekTrBHBIE aIMTHBHBIE TexHOoruK — Kepamuka/ Advanced Additive Manufacturing — Ceramics MAO030516 3
MeTop! MaIIMHHOTO 00YYCHHS AJIs PEILCHHS HayYHBIX U HHXKEHEpHbIX 3a1a4 / Machine learning for
11 engineering applications MA030518 3
12 BpluriciuTesbHas MeXaHuKa )HIKOCTH U raza / Computational Fluid Dynamics MA060450 6
13 MeTo/1bl ONTHMH3ALMK KOHCTPYKLKiA / Structural Optimization MA060452 6
O0s3aTebHBII /
Oo6uue kypesl / General courses 9 Mandatory 1-2
14 HUcropust u punocodus nayku. Kanannarckuii sxzamen / History and Philosophy of Science. Candidate DG060026 6
Exam
15 Anrnmmiickuit si3eik. Kanaunarckuii sx3ames / English. Candidate Exam DG030003 3
Heo6s3aTe1bHBIIH
®axyabTaTusbl / Optional Courses / 1-2
Optional
AHITIHICKUI S3BIK [T aCTUPAHTOB: TIOrOTOBKA K KaHAHAATCKOMY 3k3ameHy / Academic Communication:
16 Preparatory English for PhD Exam DF030029 3
17 Kypchl 110 HHHOBAIMAM ¥ npeanpuHuMaTenscTBy / Entrepreneurship and Innovation courses
. . Oo6si3aTebHbII /
Menaroruyeckas npaxruka / Pedagogical Experience DG030005 3 Mandatory 1-2
O0s13aTebHBII /
YrBepxaenue niana aucceprauuu / Thesis Proposal Defense DD060021 6 Mandatory 1-2
O0s3aTe/IbHbII /
Kpamuduxanuonnpiii 5x3amen / Qualifying Exam DD030020m 3 Mandatory 1-2
m
O0s3aTe/IbHbII /
E:xxeronnas arrecranusi / Annual Progress Review - Mandatory 1,2,3
3. Urorosasi arrecranus / Thesis Final Review
O0s3aTe/IbHbII /
Hrorosas arrecranns / Thesis Final Review - Mandatory 4
ITnan ono6pen OOpa3oBaTesIbHBIM KOMHTETOM Y4eHoro coBeta. [Iporokon N ot .2022 r. / Curriculum approved by the Educational Committee of the Academic Council. Minutes #___ on, ,2022
IIpencenarens NporpaMMHOTO KOMUTETA P.W. Hurmarynun IpopekTop 1o y4eOHol pabote K. ®oprun
Chairman of PhD Program Committee Robert Nigmatulin Associate Provost, Dean of Education Clement Fortin
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[Mpunoxenwue 6 k [TonoxxeHNo 00 OCHOBHBIX 00pa30BaTEIbHBIX MPOrpaMMax /
Appendix 6 to the Policy on Graduate Educational Programs

PET'JIAMEHT
PEI'UCTPALIMU HA KYPCbI

REGISTRATION RULES
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1.1.Peructpanus Ha Kypcbl — Mpolecc,

paspabotanHbli B Ckonrexe mJis

(GopMupOBaHUA  MHAUBHUIYAIBHOM
o0pa3oBaTeapHON TPAEKTOPHH
oOyuaronierocs B rporecce
oOyueHusi. PernameHT omnmchIBaeT
nporecc perucTpanuu
oOyyarommuxcsi Ha Bce YydeOHbIE
AIIEMEHTBI oOpa3oBarenbHON
IPOrPaMMBI.

1.2.B cooTBeTCTBHM C y4€OHBIM IJIAHOM

o0Opa3oBaTeNbHOM IPOTPaMMBI
oOydaromuiicss JOJDKEH OCBOUTH
o0s13aTeTbHBIC YUCOHBIE JIEMEHTHI U
y4eOHBIE JIEMEHTHI TI0 BHIOODY.

OOyyaromieMycsi ~ pEKOMEHyeTCsl
Jienath BBHIOOP B COOTBETCTBUHU CO
CBOMMU po¢hecCUOHATBHBIMU
UHTEpecaMu C y4eToOM
PEKOMEH 1A HAYy4YHOTI'O
pykoBoguTend. [[si MOJTHOLEHHOTO
BbIOOpa  OOydaromuiics  uUMeer
JOCTyI K YTBEPKIACHHOMY
yu4eOHOMY IIJIaHy, KaTaJory KypcoB,
pabouynM mporpammam JUCLMILUINH,
TpeOOBaHUSIM K y4eOHOW Harpyske
oOydJarorerocs.

Peructpamusi oOydaromerocs Ha
o0si3aTenbHbIe yueOHBIE AIIEMEHTHI
TaKue KaK, HaIpumep,
o0s13aTeNbHBIC TUCITUTUTUHBIL,
MIPOU3BOICTBEHHAS NIPaKTHKa,
«Macrepckas WHHOBAIUI» u
3aluTa BBIITYCKHOU
KBaJTM(UKAITMOHHON paboThI
NPOU3BOJAUTCS B DJIEKTPOHHOU

HH(pOPMAITMOHHO-00Pa30BaTEILHOM
cpeae (OUOC) mnpu mnoauepx ke
JleraprameHTa oOpa3oBaHus.

Peructpamusi oOyuaromerocs Ha

1.1.Registration is the process developed

at the Skoltech that allows students to
form individual educational
trajectory. The Rules describe the
process of students’ registration for

all  curriculum  elements  of
educational programs.

1.2.According to  curriculum  of
educational  programs, students
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should master core (compulsory) and
elective curriculum elements.

A student is recommended to make
choice based on professional
interests and taking into account
recommendations of the Research
Advisor. Student has access to the
approved  curriculum,  Course
Catalog, syllabi and full-time status
requirements to make their choice
integral.

Registration for compulsory
curriculum elements such as core
courses, Industrial = Immersion,

“Innovation Workshop”, and MSc
Thesis Defense, happens via the
Information System administratively

with support of the Education
Department.
Students handle registration for



1.3. MuHUMaJIBbHBIA

1.7.MakcumanbHOE

y4eOHbIE DJEMEHTBHl TI0 BBIOOPY
TaKue Kak, HalpuMmep, JUCITUTUTHHBI
10 BBIOOPY WJIM UCCIIEAOBATEIIbCKUE
MIPOCKTHI, OCYIIIECTBIISIETCS

00ydJaronmMcs CaMOCTOSITEILHO B
SUOC.

o0beM  yueOHOU
Harpy3Ku oOyuaromerocs
MarucTpaTrypsl B yueOHYIO 4ETBEPTh
— 12 3.e. MakcumanbHOE KOJIMYECTBO
3a4ETHBIX E€AMHHUIl, KOTOPOE MOKET
OBITb OCBOEHO B YUEOHYIO UYETBEpPThH
—18.

1.4.JlenaprameHT oOpa3oBaHHus
CBOEBPEMEHHO uHbOpMUpYET
oOy4JaroImxcst 0 HaJaJe
perucTpaiuu, perjJameHTe
perucTpanuu, nyOnuKyeT

pacrucaHue 3aHATHI Ha OYEePEIHYIO
y4eOHYIO YETBEPTb.

1.5.Ilepuon perucrpanum — BpeMs, B

TEYEHUE KOTOPOTO OOydaroluecs
PETUCTPUPYIOTCS HAa JIUCLMIUIMHBI
W/UnM  TpoeKkThl.  Peructpanus
oTkpbiBaeTcs B DMOC, kak npaBuiio,
HE TMO3/JHEee TpeX Henelb W
3aKaHYMBAETCA 3a JBE HEACIH [0
Hayasia y4eOHOM 4eTBEPTH.

1.6.Ileppor oTKaza OT pEruCTPALMH

(Drop/Add) — Bpemsi, B TeueHue
KOTOPOTO  OOYYalomuics MOXKET
OTKa3aThCsl oT BbIOpaHHOU
IVCHUTUTHHBI U 3aPETUCTPUPOBATHCS
HAa JIpYIyl0 JUCHUIUIUHY  WIH
IPOEKT.

[lepuon oTkaza OT perucTpaluu —
nepBasi yueOHas HeJlelsl YeTBEPTH.

qucCJIo

o6yqa}01unxc;l, KOTOpOEC MOXKET

elective curriculum elements such as
elective courses and short-term
projects via the Information System
themselves.

1.3.The minimum educational workload

of an MSc student per Term is 12
ECTS credits. The maximum limit
per Term is 18 ECTS credits.

1.4.The Education Department informs

students about the start of
registration, registration regulations
and publishes course schedule for the
following Term.

1.5.Registration period is time when

students register for courses and/or
projects. Registration opens in the
Information System, as a rule, at least
three weeks before and closes two
weeks prior to the beginning of the
Term.

1.6.Drop/Add period, the first week of

the Term, is time when a student is
allowed to cancel registration or
register for another course or project.

1.7.The maximum number of students
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for a course is set in the syllabus. If



1.8.Ecin

OBIThH 3aperuCTPUPOBAHO Ha
JTUCIHMILTAHY, OIIPEIEIICHO B
paboueii mporpamme. Ecim B

MPOIIECCE PETUCTPALMM BaKaHTHBIC
MecTa 3aKOHYMINCH, O0yUaroluecs
3aMHUCHIBAIOTCS B JIUCT OXUIAAHUS.
JlenapTaMeHT oOpazoBaHus
pPETUCTPUPYET OOYydYarOIIUXCS U3
JUCTAa OXXHJIAHUS B TOPSAKE HX
OYEpPETHOCTH MO Mepe TMOSBJICHUS
BaKaHTHBIX MECT.

KOJIMYECTBO
3apEeTUCTPUPOBAHHBIX Ha
JTUCIHILTAHY 00y4YaIONTNXCs MCHbBIIIS
YCTaHOBJICHHOTO  MHWHHUMAJIBHOTO
3HAYEHUS, TO JUCIMIUIMHA MOXKET
ObITh OTMEHEeHa JlemapTamMeHTOM
oOpasoBaHus.

1.9.1Tocne oxoHYaHUs MepUOJa OTKa3a
OT  pEerucTpaunuu (Drop/Add)
yueOHbIE 3JIEMEHThI, BBIOpAHHBIE
oOy4Jaronimcs, CTaHOBATCSA

00s13aTeTbHBIMA TSI OCBOCHHS B
TEKyIler yueOHON YETBEPTH.

1.10. ITpenonaBarenu, Hay4HbIC
PYKOBOJIUTENHU oOyyaronuxcs,
KOOPJIIMHATOPHl  00pa30BaATEIIbHBIX
pPOrpaMm, o0ecreynBaroTCs
JIOCTYyIOM K HH(pOpMAIMH IO

npoueccy peructpanuu B OMOC.

1.11. Kontpone 3a  perucrpanuen
OCYILIECTBIISIET JlermapramMeHT
oOpa3oBaHus.

all seats have been taken during
registration, students enroll in the
waiting  list. The  Education
Department  registers  waitlisted
students in the course on the “first
come — first served” basis if any seats
become available for registration.

1.8.If the number of students enrolled in

1.9.After

1.10. Course

1.11. Registration
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a course is below than the limit
defined, the course might be
cancelled by the  Education
Department.

the  Drop/Add period,
curriculum elements that students
chose become compulsory for
studying in the current Term.

Instructors, Research
Advisors and Program Coordinators
are provided with access to
information on registration in the
Information System.

control is
administered by the Education

Department.



[Mpunoxenue 7 k [TonoxkeHno 00 OCHOBHBIX 00pa30BaTEIbHBIX MPOrpamMmax /
Appendix 7 to the Policy on Graduate Educational Programs

IIpumep padoueii nporpammsl Aucuuiuabl / Course Syllabus

SkOI Course Syllabus
Course Title (in English) Bayesian Methods of Machine Learning
Course Title (in Russian) BaiecoBckre MeToabl MalLMHHOMO 06y4eHNst
Lead Instructor(s) Burnaev, Evgeny

Is this syllabus complete, ordo  The syllabus is a final draft waiting for approval (once approved the
you plan to edit it again before  syllabus will be published on the public web-site and other systems)
sending it to the Education

Office?
Contact Person Evgeny Burnaev
Contact Person's E-mail E.Burnaev@skoltech.ru

1. Annotation

Course Description

The course addresses Bayesian approach for solving various machine learning and data analysis problems.
It offers the framework for solving inverse problems, model selection and continual learning. The most
attention is payed to the fusion between the deep learning techniques and the elements of bayesian
approach. This fusion is possible due to the development of a range of approximate inference techniques in
the last 20 years.

Modern machine learning papers frequently use machinery of the approximate inference techniques. The
main learning outcome of the course is the ability to read and reproduce related papers, and to apply
corresponding methods of approximate inference for the development of Bayesian machine learning
approaches. In order to reach this goal, the course contains theoretical and practical assignments and the
final project.

The purpose of the theoretical tasks is two-fold. Firstly, we would like to develop skills of equation
derivation, that is used routinely in papers and is usually suppressed. Secondly, some theoretical tasks
provide the intuition about properties of the methods through toy models. The purpose of the practical
tasks is straightforward: to translate discussed methods to the code and observe properties of the methods
through examples.

These assignments leads to the course projects: reproducing and discussing a relevant paper from a recent

conference, and/or development of some students' research ideas using methods of Bayesian machine
learning.
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. This is an Elective course in Term 5. Course prerequisites among the
Course Prerequisites / Skoltech courses are Numerical Linear Algebra and Optimization

Recommendations Methods, as well as course on Machine Learning and Applications. As
well we suppose an attendee be fluent with linear algebra, probability and
real analysis.

AHHoTauusa

Kypc nocesileH BaiecoBckoMy noaxofy K pelleHno pasinyHbiX 3agay MallnHHOro obyyeHnst 1 aHanmsa
OaHHbIX. BaecoBCKOMY NMOAXOA IEXKNT B OCHOBE PELUEHNSI BaXKHbIX NPUKIAAHbIX 3a4a4, Takux Kak
obpaTHble 3aga4yun, 3agadv Bblbopa Mogenu, 1 3agadn HenpepbIBHOro (oHNanH) obyyveHns. Hanbonblee
BHUMaHVe B Kypce yOensieTcs CNUSHNIO METOAO0B rny6okoro obyyeHusi ¢ anemMeHTammn 6aiecoBcKoro
nogxoga. OTo CANsIHWE CTano BO3MOXHbIM 6narogaps pa3sutuio 3a nocnegHue 20 neT psga MeTogos
NPUBMKEHHOMO BbIBOAA.

CoBpeMeHHble cTaTby No MaLMHHOMY 06YHEHMIO HacTo NCMONL3YOT MeTOAbI NPUBANKEHHOIO BbIBOAA.
OcHoBHbIM pe3ynbTaTtoM 06yyeHust Ha Kypce SBASIETCA YMEHUe YNTaTb U BOCNPOU3BOANTb
COOTBETCTBYIOLLME CTaTbl, & TAKXKE NPUMEHSITE COOTBETCTBYIOLLME MeTOAb! NPUBANKEHHOMO BbiBOAA A1
paspaboTkn anropuTMoB 6aNecoBCKOro MallHHOro obyyeHuns. Ons 0OCTUXXeHUs1 3TOW Lenn B Kypce
NpenycMOTPEHbI TEOPETUHECKUE U NPaKTUYECKMEe 3aaHusl, @ Tak)Ke UTOrOBbIN MPOEKT.

Llenb TeopeTuyeckrx 3agaHnii asosikas. Bo-nepBbix, UX BbINOMHEHUE MO3BONUT CTYAEHTaM pPa3BuUThb
HaBbIK1 NOMYyYeHUs ABHLIX (POPMYJ, UCTMOMb3YEMbIX B paboTax B OCHOBE METOLO0B NPUGMKEHHOMO
BbiBoZa. Mpu 5TOM, B COBpeMeHHOW iuTepatype (hakTUHecKr OTCYTCTBYHOT UCTOHHUKM, MO KOTOPbIM
MOXXHO 6b110 6bl N3YUYNTb OCHOBHbIE NOAXO/b! K MOSYYEHUIO TAKOMO pofa SIBHbIX Pe3ysbTaToB.
BbinosiHeHWe COOTBETCTBYIOLMX 3a4aHWI NO3BOANT BOCMOMHUTE 3TOT Npoben. Bo-BTopbiX, HEKOTOPbIE
TEOPETUYECKME 3a]a4l, PELLIEHHbIE B paMKaXx YNPOLLEHHbLIX MPEAnoNoXeHW, NO3BONSAOT Nlydlle
VHTYWTUBHO MOHATbL TEOPETUYECKME CBOMCTBA COOTBETCTBYIOLLMX GaitecoBCKMX MeTofoB. Lienb
NpakTUYeCKUX 3afaHuiN NpocTa: peanuaoBaTb 06CYXOAaeMble METOAbI B MPOrPaMMHOM BUIE U USYHUUTb UX
CBOWICTBA MpW NPUMEHEHUN K peasibHbIM JaHHbIM.

YKasaHHble 3aaHusi NoABOASAT YHALLMXCSA K KYPCOBbIM MPOEKTaM: BOCNPOU3BeaAeHWE U 06CcyxaeHre
COOTBETCTBYIOLLUX CTaTel ¢ NepefoBbIX KOH(EPEHLMI MO MaMHHOMY OByYeHUIo, U/ peanuaauusi
COGCTBEHHbIX Hay4YHO-UCCNENoBaTENbCKNX NPOEKTOB C NpUMeHeHneM 6alieCoBCKUX METOA0B MaLUMHHOIO
obyyeHus.

2. Structure and Content

Course Academic Level Master-level course suitable for PhD students

Number of ECTS credits 6
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Topic

Foundations. Exact
Inference

Non-exact
Inference:
Variational
Approaches

Non-exact
Inference: Deep
Bayes

Non-Exact
Inference: MCMC
Approaches

Summary of Topic

- Some canonical problems: classification, regression,
clustering and density estimation

- Representing beliefs and the Cox axioms. The Dutch
Book Theorem. Bayesian reasoning and interpretation
of probabilities

- Bayesian Occam’s Razor and Model Selection

- Asymptotic Certainty. Asymptotic Concensus.
Asymptotic Normality of the Posterior and Bernstein-
von Mises theorem

- Exponential Families: properties, sufficient statistics,
conjugacy

- Generalized Linear Models (GLM), Laplace
Approximation, Automatic Relevance Determination
Theory: individual home assignments

- Expectation-Maximization. Principal Component
Analysis

- Mean Field Approximation. Complete conditionals in
the Exponential Family. Blind Image Denoising

- Stochastic Variational Inference. Latent Direchlet
Allocation

Practice: home assignment 1

- Variational Auto-Encoding models

- Stochastic gradients estimators and variance
reduction

- Variational Dropout

- Gsnerative Adversarial Models (GAN). Alpha-GAN,
Wasserstein GAN

Theory: individual home assignments

- Metropolis-Hastings. Lengevin Dynamics. Scalable
Langevin Dynamics

- Gibbs Sampling. Applications to Matrix Competion
(NetFlix problem)

Practice: home assignment 2. Project announcement

3. Assignments

42

Lectures Seminars Labs
(# of (# of (# of
hours) hours)  hours)

4 4 0
7 7 0
7 7 0
6 6 0



Assignment
Type

Homework

Assignment Summary

Example of problems:

1) Use the Bernoulli mixture to model handwritten digits from the MNIST handwritten digit
database. Here turn the digit into a binary vector by setting all elements whose values
exceed 0.5 to 1 and setting the remaining elements to 0. Apply the mixture model for
clustering of handwritten digits. Investigate clustering performance on parameters of the
algorithm.

2) Extend the variational treatment of Bayesian linear regression to include a gamma
hyperprior Gam(betalc_0,d_0) (on the noise precision parameter beta) besides a gamma
hyperprior on alpha (the precision of a Gaussian prior distribution on the linear regression
model parameters), by assuming a factorized variational distribution of the form
g(w)g(alpha)qg(beta). Derive the variational equations for the three factors in the variational
distribution and also obtain an expression for the lower bound and for the predictive
distribution.
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Team
Project

Test/Quiz

Examples of the topics:

. Deep kernels and Gaussian processes

. Bayesian Active Learning

. Bayesian black-box optimization

. Multi-Fidelity Gaussian Process regression

. Bayesian change-point detection

. Comparison of approaches for approximation of intractable Bayesian models
. MCMC for Bayesian inference

~NOoO Ok WN =

Final course project (groups up to 3):

¢ Possible to combine with projects from parallel courses
e Default project topics will be announced on week 3

¢ Stages: Project proposal (week 4),

¢ Milestone status checkup (week 6),

¢ Presentation and Final Report submission (week 8)

Final Project types

¢ Applied: pick an interesting application and figure out how to apply machine learning
algorithms to solve it;

¢ Algorithmic: propose a new learning algorithm, or a variant of some existing one to solve a
general problem or group thereof.

The Final Report is a PDF:

e |ntroduction: motivation and problem statement

¢ Related work and brief literature overview

e Dataset Description

¢ ML Methods and algorithms, proposed algorithm modifications, etc.

e Experiments/Discussion: details about (hyper)parameters and how you picked them, cross-
validation metrics and details, discussion of failures and successes, equations, results,
visualizations, tables, etc.

e Conclusion, references, acknowledgements and contributions

¢ Up to 5 pages including figures, tables, appendices (in algorithmicprojects only), and
excluding references/contributions

® Source code (scripts, notebooks) in ZIP or on Github

The main assessment criteria:

e General evaluation criteria for the Report

- significance, novelty: toy/real problem or common/unexplored method

- technical quality: insightful choice of clever reasonable methods, cross-validation and
general quality assessment of used tools/methods

- general report quality and structure

- relevance to the topics covered during the course

¢ The Project presentation

- presentation quality and clarity

- relevant technical content and summary
the knowledge demonstrated by the team

There is one test in the middle of the course (midterm exam)
The test is in the form of multiple choice questions and short problems.

E.g.

- Does Variational Inference denotes a set of methods to estimate variance of the model?
Answer: Yes/No. Provide short comments

- Approximate the evidence for the Bayesian linear regression. Provide brief calculations

4. Grading
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Type of Assessment

Grade Structure

Grading Scale
A:

B:

Attendance Requirements

Graded

Activity Type Activity weight, %

Homework Assignments 40

Midterm Exam

Projects

86

70

56

46

36

Mandatory

5. Basic Information

Maximum Number of Students

Overall:

Per Group (for seminars and labs):

Course Stream

Course Term (in context of

Academic Year)

Course Delivery Frequency

30
30

Maximum Number of Students
40
40

Science, Technology and Engineering (STE)

Term 1

Every year

Students of Which Programs do You Recommend to Consider this Course as an Elective?
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Masters Programs PhD Programs

Data Science Computational and Data Science and Engineering

Math

Course Tags Programming

6. Textbooks and Internet Resources

ISBN-13 (or ISBN-
10)

Bishop, C.M. Pattern Recognition and Machine Learning. Springer, 2007 978-0387310732

Required Textbooks

Barber, D. Bayesian Reasoning and Machine Learning. Cambridge University Press,

2012 978-0521518147

ISBN-13 (or

Recommended Textbooks ISBN-10)

Trevor Hastie, Robert Tibshirani, Jerome Friedman. The Elements of Statistical Learning:
Data Mining, Inference, and Prediction. Springer, 2009. 9780387848570

Peter Muller, Fernando Andres Quintana, Alejandro Jara, Tim Hanson. Bayesian

Nonparametric Data analysis. Springer, 2015 9783319189673
A. Gelman, J.B. Carlin, H.S. Stern, D.B. Rubin. Bayesian Data Analysis. Chapman &

Hall/CRC, 2004 9781439840955
J. Wakefield. Bayesian and Frequentist Regression Methods. Springer, 2013 9781441909244
J.K. Ghosh, M. Delampady, T. Samanta. An Introduction to Bayesian Analysis. Theory 0780387400846

and Methods. Springer, 2006
J.K. Ghosh, R.V. Ramamoorthi. Bayesian Nonparametrics. Springer, 2003 9780387955377
M.-H. Chen, Q.-M. Shao, J.G. Ibrahim. Monte Carlo Methods in Bayesian Computation.

Springer, 2000 9781461270744
E.G. Phadia. Prior Processes and Their Applications. Springer, 2013 9783642392795
C.P. Robeﬁ. The Bayesian (?hoice. From Decision-Theoretic Foundations to 0780387715988
Computational Implementation. Springer, 2007

Web-resources (links) Description

Carl Rasmussen and Christopher Williams.
http://gaussianprocess.org/gpml/ Gaussian Processes for Machine Learning.
The MIT Press, 2006.

http://web4.cs.ucl.ac.uk/staff/D.Barber/pmwiki/pmwiki.php? ' online version of Barber's "Bayesian
n=Brml.HomePage Reasoning and Machine Learning"

D. J. C. MacKay (2003) Information Theory,

http://wol.ra.phy.cam.ac.uk/mackay/itila/book.html Inference, and Learning Algorithms.

7. Facilities
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Equipment

Access to the Internet through a computer class and Wi-Fi network of the institute.

Whiteboard/Flipchart; Projector

Software
Software requirements: Python 3.6 and
PyTorch: latest
Numpy: latest
8. Learning Outcomes
Knowledge

Obtain a big picture of practical problems exploiting Bayesian ML methods; applications include
automatic feature selection and predictive modeling applications, Bayesian optimization, topics modeling,
etc.

Know main ML problem statements;
Know available standard Bayesian ML methods and areas of their applications;

Know functionality and constraints of existing ML algorithmic software libraries, containing realizations of
Bayesian ML methods (Scikit-learn, BayesPy, etc.);

Know the theoretical basis and conceptual tools needed for the investigation and justification of Bayesian
algorithms;

Skill

Be able to formulate in mathematical terms a real-world problem, built a corresponding probabilistic
model, select an appropriate Bayesian inference method;

Be able to apply Bayesian ML methods from existing ML algorithmic software libraries (Scikit-learn,
BayesPy, etc.) and interpret obtained results in subject domain terms;

Be able to develop either exact or approximate Bayesian inference algorithms for probabilistic models and
implement them into efficient programming code;

Be able to formulate the domain-specific knowledge in terms of a prior distribution;

Be able to read and discuss research papers on probabilistic framework, Bayesian ML methods and their
applications;

Experience

Obtain a sufficient experience during practical exercises and project activities to become a qualified user
of Bayesian ML methods.

9. Assessment Criteria

Input or Upload Example(s) of Assigment 1:

Select Assignment 1 Type Team Project
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Input Example(s) of
Assignment 1 (preferable)

Or Upload Example(s) of
Assignment 1

Assessment Criteria for
Assignment 1

Examples of the topics:

1. Deep kernels and Gaussian processes

2. Bayesian Active Learning

3. Bayesian black-box optimization

4. Multi-Fidelity Gaussian Process regression

5. Bayesian change-point detection

6. Comparison of approaches for approximation of intractable Bayesian
models

7. MCMC for Bayesian inference

Final course project (groups up to 3):

¢ Possible to combine with projects from parallel courses
e Default project topics will be announced on week 3

e Stages: Project proposal (week 4),

¢ Milestone status checkup (week 6),

¢ Presentation and Final Report submission (week 8)

Final Project types

¢ Applied: pick an interesting application and figure out how to apply
machine learning algorithms to solve it;

¢ Algorithmic: propose a new learning algorithm, or a variant of some
existing one to solve a general problem or group thereof.

The Final Report is a PDF:

¢ |Introduction: motivation and problem statement

¢ Related work and brief literature overview

e Dataset Description

¢ ML Methods and algorithms, proposed algorithm modifications, etc.
¢ Experiments/Discussion: details about (hyper)parameters and how you
picked them, cross-validation metrics and details, discussion of failures
and successes, equations, results, visualizations, tables, etc.

¢ Conclusion, references, acknowledgements and contributions

* Up to 5 pages including figures, tables, appendices (in
algorithmicprojects only), and excluding references/contributions

® Source code (scripts, notebooks) in ZIP or on Github

https://ucarecdn.com/035792cb-4ba4-41c9-8e2f-6c8e6763c8d6/

The main assessment criteria:

¢ General evaluation criteria for the Report

- significance, novelty: toy/real problem or common/unexplored method
- technical quality: insightful choice of clever reasonable methods, cross-
validation and general quality assessment of used tools/methods

- general report quality and structure

- relevance to the topics covered during the course

¢ The Project presentation

- presentation quality and clarity

- relevant technical content and summary
the knowledge demonstrated by the team

Input or Upload Example(s) of Assigment 2:

Select Assignment 2 Type

Test/Quiz
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Input Example(s) of
Assignment 2 (preferable)

Assessment Criteria for
Assignment 2

There is one test in the middle of the course (midterm exam)

The test is in the form of multiple choice questions and short problems.

The main assessment criteria:
- correct answers to multiple choice questions
- complete and correct solutions to problems

Input or Upload Example(s) of Assigment 3:

Select Assignment 3 Type

Input Example(s) of
Assignment 3 (preferable)

Assessment Criteria for
Assignment 3

Homework Assignments
Example of problems for a homework:

1) Use the Bernoulli mixture to model handwritten digits from the MNIST
handwritten digit database. Here turn the digit into a binary vector by
setting all elements whose values exceed 0.5 to 1 and setting the
remaining elements to 0. Apply the mixture model for clustering of
handwritten digits. Investigate clustering performance on parameters of
the algorithm.

2) Extend the variational treatment of Bayesian linear regression to
include a gamma hyperprior Gam(betalc_0,d_0) (on the noise precision
parameter beta) besides a gamma hyperprior on alpha (the precision of a
Gaussian prior distribution on the linear regression model parameters), by
assuming a factorized variational distribution of the form
g(w)g(alpha)g(beta). Derive the variational equations for the three factors
in the variational distribution and also obtain an expression for the lower
bound and for the predictive distribution.

The solution to a homework is:

- a PDF with a report on the problem solution with complete, correct and
clear explanations

- source code (scripts, notebooks) in ZIP or on Github

The main assessment criteria:
- complete and correct solutions to problems

Input or Upload Example(s) of Assigment 4:

Input or Upload Example(s) of Assigment 5:

10. Additional Notes

Free Style Comments (if any)

Materials/textbook, specifically selected for different sections of the
course

1. Exact Inference & GLM

¢ S. AMARI and A. CICHOCKI. Information geometry of divergence
functions. url: http://fluid.ippt.gov.pl/bulletin/%2858-1%29183.pdf

¢ Rina Foygel Barber, Mathias Darton, and Kean Ming Tan. “Laplace Ap-
proximation in High-dimensional Bayesian Regression”. In:
arXiv:1503.08337 [math, stat] (Mar. 2015). arXiv: 1503.08337. url:
http://arxiv.org/ abs/1503.08337

¢ Bradley Efron. “The Geometry of Exponential Families”. EN. In: The
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Annals of Statistics 6.2 (Mar. 1978), pp. 362-376. issn: 0090-5364, 2168-
8966. doi: 10.1214/a0s/1176344130. url: https://projecteuclid.
org/euclid.aos/1176344130

e Eric P. Xing. The Exponential Family and Generalized Linear Models. url:
https://www.cs.cmu.edu/~epxing/Class/10708-14/scribe_
notes/scribe_note_lecture6.pdf

e Andrew Gelman and Jennifer Hill. Data analysis using regression and
multilevel/hierarchical models. English. OCLC: 646068240. Cambridge;
New York: Cambridge University Press, 2007. isbn: 978-0-511-76955-9
978-0- 511-26811-3 978-0-511-79094-2 978-1-282-65283-5. url:
http://dx.doi. org/10.1017/CB0O9780511790942

e S. Kullback and R. A. Leibler. “On Information and Suciency”. EN. In:
The Annals of Mathematical Statistics 22.1 (Mar. 1951), pp. 79-86. issn:
0003-4851, 2168-8990. doi: 10.1214/aoms/1177729694. url:
https://projecteuclid.org/euclid.aoms/1177729694

e M. Tipping M. Bishop. Bayesian Regression and Classification. url:
https: //www.microsoft.com/en-us/research/wp-
content/uploads/2016/02/bishop-nato-bayes.pdf

¢ Frank Nielsen and Vincent Garcia. “Statistical exponential families: A
digest with flash cards”. In: arXiv:0911.4868 [cs] (Nov. 2009). arXiv:
0911.4868. url: http://arxiv.org/abs/0911.4863

e Erlis Ruli, Nicola Sartori, and Laura Ventura. “Improved Laplace Ap-
proximation for Marginal Likelihoods”. In: Electronic Journal of Statistics
10.2 (2016). arXiv: 1502.06440, pp. 3986-4009. issn: 1935-7524. doi:
10.1214/16-EJS1218. url: http://arxiv.org/abs/1502.06440

e STA 250: Statistics. Laplace Approximation to the Posterior. url: http:
//www?2.stat.duke.edu/~st118/sta250/laplace.pdf

¢ Michael E. Tipping. Bayesian Inference: An introduction to Principles
and Practice in Machine Learning. url:
https://www.ics.uci.edu/~smyth/courses/cs274/readings/bayesian_regres
sion_overview.pdf

2. Non Exact Inference: Variational Methods

e Shun-ichi Amari. Natural Gradient Works Efficiently in Learning.

¢ David M. Blei, Alp Kucukelbir, and Jon D. McAulie. “Variational
Inference: A Review for Statisticians”. In: Journal of the American
Statistical Association 112.518 (Apr. 2017). arXiv: 1601.00670, pp. 859-
877.issn: 0162-1459, 1537-274X. doi: 10.1080/01621459.2017.1285773.
url: http://arxiv.org/abs/1601.00670

¢ EM and MM Algorithms. url: https://www.samsi.info/wp-content/
uploads/2016/08/Zhou_samsi-opt-summerschool-20160810-1.pdf

e Matt Hoffman et al. “Stochastic Variational Inference”. In:
arXiv:1206.7051 [cs, stat] (June 2012). arXiv: 1206.7051. url:
http://arxiv.org/abs/ 1206.7051

e M. Tipping M. Bishop. Mixtures of Probabilistic PCA. url: http://www.
miketipping.com/papers/met-mppca.pdf

¢ Razvan Pascanu and Yoshua Bengio. “Revisiting Natural Gradient for
Deep Networks”. In: arXiv:1301.3584 [cs] (Jan. 2013). arXiv: 1301.3584.
url: http://arxiv.org/abs/1301.3584

e Michael E. Tipping. Probabilistic PCA. url: https://www.microsoft.
com/en-us/research/wp-content/uploads/2016/02/bishop-ppca-jrss.pdf
e Tong Tong Wu and Kenneth Lange. “The MM Alternative to EM”. In:
Statistical Science 25.4 (Nov. 2010). arXiv: 1104.2203, pp. 492-505. issn:
0883-4237. doi: 10.1214/08-STS264. url: http://arxiv.org/abs/1104. 2203
¢ Anderson Y. Zhang. Theoretical and computational guarantees of mean
field variational inference for community detection. url:

http://www stat.yale.edu/~hz68/variational.pdf

3. Non Exact Inference: Deep Learning and Bayesian Methods

e Martin Arjovsky, Soumith Chintala, and Leon Bottou. “Wasserstein
GAN”. In: arXiv:1701.07875 [cs, stat] (Jan. 2017). arXiv: 1701.07875. url:
http: //arxiv.org/abs/1701.07875
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¢ Yuri Burda, Roger Grosse, and Ruslan Salakhutdinov. “Importance
Weighted Autoencoders”. In: arXiv:1509.00519 [cs, stat] (Sept. 2015).
arXiv: 1509.00518. url: http://arxiv.org/abs/1509.00519

e Chris Cremer, Quaid Morris, and David Duvenaud. “Reinterpreting
Importance- Weighted Autoencoders”. In: arXiv:1704.02916 [stat] (Apr.
2017). arXiv: 1704.02916. url: http://arxiv.org/abs/1704.02916

e Alex Graves. “Stochastic Backpropagation through Mixture Density
Distributions”. In: arXiv:1607.05690 [cs] (July 2016). arXiv: 1607.05690.
url: http://arxiv.org/abs/1607.05690

e Shixiang Gu et al. “MuProp: Unbiased Backpropagation for Stochastic
Neural Networks”. en. In: (Nov. 2015). url: https://arxiv.org/abs/
1511.05176

e Jiri Hron, Alexander G. de G. Matthews, and Zoubin Ghahramani.
“Variational Gaussian Dropout is not Bayesian”. In: arXiv:1711.02989 [stat]
(Nov. 2017). arXiv: 1711.029889. url: http://arxiv.org/abs/1711. 02989

e Eric Jang, Shixiang Gu, and Ben Poole. “Categorical
Reparameterization with Gumbel-Softmax”. In: arXiv:1611.01144 [cs, stat]
(Nov. 2016). arXiv: 1611.01144. url: http://arxiv.org/abs/1611.01144

e Diederik P. Kingma, Tim Salimans, and Max Welling. “Variational
Dropout and the Local Reparameterization Trick”. In: arXiv:1506.02557
[cs, stat] (June 2015). arXiv: 1506.02557. url: http://arxiv.org/abs/1506.
02557

e Diederik P. Kingma and Max Welling. “Auto-Encoding Variational
Bayes”. In: arXiv:1312.6114 [cs, stat] (Dec. 2013). arXiv: 1312.6114. url:
http://arxiv.org/abs/1312.6114

e Lars Maalge et al. “Auxiliary Deep Generative Models”. In:
arXiv:1602.05473 [cs, stat] (Feb. 2016). arXiv: 1602.05473. url:
http://arxiv.org/abs/ 1602.05473

¢ Andriy Mnih and Karol Gregor. “Neural Variational Inference and Learn-
ing in Belief Networks”. en. In: (Jan. 2014). url: https://arxiv.org/
abs/1402.0030

* Dmitry Molchanov, Arsenii Ashukha, and Dmitry Vetrov. “Variational
Dropout Sparsifies Deep Neural Networks”. In: arXiv:1701.05369 [cs, stat]
(Jan. 2017). arXiv: 1701.05369. url: http://arxiv.org/abs/1701. 05369

e Sebastian Nowozin, Botond Cseke, and Ryota Tomioka. “f-GAN:
Training Generative Neural Samplers using Variational Divergence
Minimization”. In: arXiv:1606.00709 [cs, stat] (June 2016). arXiv:
1606.00709. url: http: //arxiv.org/abs/1606.00709

* Mihaela Rosca et al. “Variational Approaches for Auto-Encoding Gener-
ative Adversarial Networks”. In: arXiv:1706.04987 [cs, stat] (June 2017).
arXiv: 1706.04987. url: http://arxiv.org/abs/1706.04987

® Francisco J. R. Ruiz, Michalis K. Titsias, and David M. Blei. “The
Generalized Reparameterization Gradient”. In: arXiv:1610.02287 [stat]
(Oct. 2016). arXiv: 1610.02287. url: http://arxiv.org/abs/1610.02287

e John Schulman et al. “Gradient Estimation Using Stochastic
Computation Graphs”. In: arXiv:1506.05254 [cs] (June 2015). arXiv:
1506.05254. url: http://arxiv.org/abs/1506.05254

e Jakub M. Tomczak and Max Welling. “VAE with a VampPrior”. In:
arXiv:1705.07120 [cs, stat] (May 2017). arXiv: 1705.07120. url: http:
//arxiv.org/abs/1705.07120

* George Tucker et al. “REBAR: Low-variance, unbiased gradient
estimates for discrete latent variable models”. In: (Mar. 2017).

4. Non-exact inference: MCMC methods.

¢ Handbook of Markov Chain Monte Carlo. url:
http://www.mcmchandbook. net/

¢ Yi-An Ma, Tiangi Chen, and Emily B. Fox. “A Complete Recipe for
Stochas-

tic Gradient MCMC?”. In: arXiv:1506.04696 [math, stat] (June 2015). arXiv:
1506.04696. url: http://arxiv.org/abs/1506.04696

¢ Monte Carlo theory, methods and examples. url: http://statweb.stanford.
edu/~owen/mc/
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¢ Andriy Mnih Ruslan Salakhutdinov. Bayesian Probabilistic Matrix Factor-
ization using Markov Chain Monte Carlo. url: https://www.cs.toronto.
edu/~amnih/papers/bpmf.pdf

¢ Yee Whye Teh Welling. Bayesian Learning via Stochastic Gradient
Langevin Dynamics. url: https://www.ics.uci.edu/~welling/publications/
papers/stoclangevin_v6.pdf

5. Gaussian Process and Variational Optimization

¢ Ryan P. Adams A Tutorial on Bayesian Optimization for Machine
Learning. url: https://www.iro.umontreal.ca/~bengioy/cifar/NCAP2014-
summerschool/slides/Ryan_adams_140814_bayesopt_ncap.pdf

e Mauricio A. Alvarez, Lorenzo Rosasco, and Neil D. Lawrence. “Kernels
for Vector-Valued Functions: a Review”. In: arXiv:1106.6251 [cs, math,
stat] (June 2011). arXiv: 1106.6251. url: http://arxiv.org/abs/1106.6251

e Eduard Gabriel B az avan. Fourier Kernel Learning. url: http://www.
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