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IMOJIOKEHUE
00 OCHOBHBIX 00pa30BaTe/IbHBIX MPOrpaMmax

POLICY
on Graduate Educational Programs



TepMuUHBI U OnIpeaeJIeHUs
(B asipaBUTHOM MOPSAIKE)

ACHUpaHT — JUIO0, B YCTAaHOBJICHHOM
MOPSIJIKE 3aYMCICHHOE JUISI MPOXOXKIACHUS
OoOy4eHHMs B aCIIUPAHTYDE.

BKP — BeimyckHas KBanu(UKaMOHHAsS
pabora.

I'MA - rocyngapCTBEHHass HWTOroBas
aTTecTalus.

NuauBuayaJbHbIA  y4eOHBIH IUIAH —
TJ1aH y4eOHOM JIEeSITETLHOCTH
oOyyarorerocs, obecTieunBarOIINit
OCBOCHHE 00pa3oBaTEIFHOM IMPOTpaMMBbI Ha
OCHOBE VHIUBUTyaTU3alluN ee
CONIEpKaHUSI C YYETOM OCOOCHHOCTEU W
o0Opa3oBaTeIbHBIX nOoTpeOHOCTEH
KOHKPETHOTO 00y4arouierocs.

Oo0yuarouuecs — CTyA€HTbI MarucTpaTypbl
u acriupanTtbl Cronrexa.

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 - ocHOBHasg o0Opa3oBaTeNIbHAS
nporpamMmma BBICIIIETO oOpa3zoBaHusl,
porpaMMa MarucTparyphl WK Iporpamma
MOJNTOTOBKA  HAY4YHBIX W HAy4HO-
NEIarorTHYecKuX KaJapoB B AaCHHpPaHType
(mamee — oOpasoBarenbHas Mporpamma
PhD, mporpamma PhD, mporpamma
acIUpaHTyphl), peannzyemas B CKoaTexe.

IMono:xkenne — IlonokeHne 00 OCHOBHBIX
06p330BaT€JII>HBIX IIporpamMmax.

Cxoarex — CKOJIKOBCKUI MHCTUTYT HAYKH
U TEXHOJIOTHUH.

CTyneHT Marucrpatrypbl — JHIO, B
YCTaHOBJIEHHOM TNOPSAKE 3aUUCICHHOE IS
MPOXOXKJIEHUS OOY4YeHHUs IO TPOorpaMme
MarucTpaTypsbl.

Y4eOHblil 3JIEMEHT — 3JIEMEHT Yy4yeOHOro
miaHa  00pa3oBaTeIbHOW  MPOrPaMMBbl,
HaIpumep, JTUCUUIUINHA,
MPOU3BOJACTBEHHAs WJIM HHAsl MPAKTHKA,
Hay4YHO-HCCJIE0BATEIbCKUMN WJIA
WHHOBAllMOHHBIM mpoekT, «MacTtepckas
VHHOBALIMI», HAyYHO-UCCIIEI0BATEIbCKUN
CeMMHap, 3aumra BBIITYCKHOU
KBATHM(PUKAIIMOHHOMN pabOTHI U JP.

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 — benepaabHbIT
roCyAapCTBEHHBIN 00pa3oBaTeNbHbBIN
CTaHJIapT BHICIIETO 00pa30BaHUsI.

®I'T — QenepanbHble TOCYIAapPCTBEHHBIC
TpeOOBaHUSI K CTPYKType Iporpamm
IIOATOTOBKM  HAay4YHbIX WM HAy4HO-
NIEJarOrM4eCKUX KaJpoB B aCHUpPaHType
(aIBIOHKTYpE), YCIOBUSM HX peaju3alui,
CpPOKaM OCBOEHMS 3TUX IIPOrPamMM € Y4ETOM

Pa3IMYHBIX dbopm oOyJeHus,
00pa30BaTEeIHHBIX TEXHOJIOTHIA u
OCOOEHHOCTEW  OTAENBHBIX  KaTerOpHii

aCIUpPaHTOB (TbIOHKTOB).

IUOC — smeKkTpoHHass UHPOPMALMOHHO-
oOpazoBaTesbHas cpefa.

Skoltech — Skolkovo Institute of Science
and Technology.

Students — the Skoltech’s MSc and PhD
students.

Thesis — graduates’ final qualifying thesis.



1.1.TTonoxeunue

1.2. [Tonoxenue

1. OOmme moJI0KeHUA

oTpesensieT
OpraHW3allMd M OCYIIECTBICHUS
00pa3oBaTENbHON JEATEIBHOCTH MO
OCHOBHBIM o0pa3oBaTeIbHBIM
mporpaMMaM BBICIIIETO 0Opa30BaHUS

(mporpaMmaM ~ MarucTparypsl U
actpantypsl (PhD), peanusyembiM B
Ckonrexe, B 4YacTh pa3pabOTKH,
YTBEPXKICHHSI,  aKTyaJlu3alldd U
3aKpBITHS OCHOBHBIX
00pa30BaTENILHBIX MPOrPaMM, a TAKIKE
yIpaBJICHUS OCHOBHBIMH

00pa3oBaTEIbHBIMU MPOTPAMMAMHU.

pazpaboTaHo Ha
OCHOBAHHH CJICAYIONNX HOPMATHBHBIX
MIPaBOBBIX aKTOB:

— MenepanbHbIN 3aKOH OT 28 CEHTIOps
2010 roma No  244-®3  «O06
MHHOBAIIMOHHOM IEHTpE «CKOJIKOBOY;

— denepanbHbIA 3aK0H OT 29 Aekabps

2012 roma Ne  273-®3  «O06
00pa3oBaHUH B Poccutickoi
denepanuny;

— IlocranoBneHue IIpaBurenbcTBa

Poccuiickoit @eaepannu ot 30 HOSIOps
2021 romga Ne 2122 «O06 yTBepKIaeHUU
[TonoxeHust 0 MOJTOTOBKE HAYYHBIX U
HAy4YHO-TIEIAarOTUYECKUX KaJapoB B
actiupanType (aIbIOHKTYpE)»;

— Ilpukas MunucrepcTBa
oOpa3oBaHusi W Hayku Poccuiickoi
®enepanuu Poccun ot 19 Hosi6pst 2013
roga Ne 1259 «O6 yTBepKaeHUH
[Topsinka OpraHu3aluu u
OCYILIECTBJICHUS o0OpazoBarenbHON
NEeSATEIBHOCTH MO 00pa3oBaTEIbHBIM
nporpaMmam BbICIHIEro 0Opa3oBaHUs -
nporpaMMaM  IMOJATOTOBKH — HAy4HO-

1.2.

1. General Provisions

nopsiaok 1.1, 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. Cronrex

negaroru4eckux KaJIpoB B
acrupaHTtype (aAbIOHKTYPE)»;

— IIpukaz MuHuCTEpCTBA HAyKH U
BBICIIIEr0 oOpa3oBaHusi Poccuiickoi
®enepanuu ot 6 anpens 2021 roma Ne
245 «0O06 yrBepxaenun Ilopsanka
OpraHu3alid W  OCYIIECTBJICHUS
00pa3oBaTENbHON JEATEIBHOCTH MO

00pa3oBaTeIbHbIM nporpammam
BBICIIETO o0Opa3oBaHHUs —
porpaMMam OakanaBpuara,
nporpaMMam CHeIHUaINTeTa,

IporpamMmam MarucTpaTypbiy;

— Ilpukaz MwuHuCTEpCTBA HAyKH U
BbICIIETO 0Opa3oBaHusi Poccuiickoit
Oenepanuu Poccun ot 20 okTsa0ps
2021 roma Ne 951 «O6 yTBepKIeHUH
(penepanbHbIX roCcyJapCTBEHHBIX
TpeOOBaHUI K CTPYKType INporpamm
NOATOTOBKM HAy4YHBIX M HAY4YHO-
neaaroru4ecKux KaJpoB B
acIupaHType (ambIOHKTYpE),
YCIOBHSIM HUX pealli3alii, CpOoKam
OCBOCHHMSI ATHX MPOrpaMM C YYETOM
Pa3JIMYHBIX bopm oOy4eHus,
00pa3oBaTeNbHBIX  TEXHOJOTUM U
O0COOCHHOCTEH OTIENbHBIX KaTeropui
acupaHToB (2bIOHKTOB)»;

— DenepanbHbIe
o0pa3oBaTeNbHbBIC
BBICIIEr0 0Opa30BaHus;

rocy1apCTBEHHbBIE
CTaHAAapThI

— VYctaB Ckoinrexa.

peanu3yer OCHOBHBIE
o0Opa3oBaTeIbHbBIC IPOrpaMMBbl
BBICIIET0 00Opa3oBaHus (IIpOrpaMMBbI
MarucTpatypbl ¥ aclUpPaHTYphl) Ha
OCHOBE JIMIICH3WHM Ha OCYIIECTBIICHUE
00pa3oBaTeIbHOMN IEITEILHOCTH U/ UITN
paspemnieHuss  Ha  OCYIICCTBIICHHE
o0OpazoBaTeIbHON JeSATeIbHOCTH,

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.Crenenn

MOJTy4YE€HHOTO Ha OCHOBaHUU
denepabHOTO 3aKOHa "O6
MHHOBAIMOHHOM IieHTpe "CKOJIKOBO"
(manee — paspelieHue).

1.4.O0y4deHue MO mporpaMmam BBICIIETO

o0Opa3zoBaHus IIPOBOJUTCS Ha

aHTTIUIICKOM SI3bIKE B OYHOM (hopMe.
1.5.HopMaTuBHBIM ~ CpPOK  MOJy4YCHUS

o0Opa3oBaHHs 1o IporpaMmMam

MarucTparypbl cocTaBiisieT 2 (1Ba)
roja.

OCBOCHHIO IPOrpaMMmbl
MarucTpaTtypbl JOMYCKAalOTCA JIMIa
1000ro BO3pacTa, UMEIOIIHNE BBICIIICE
oOpa3oBaHue (cTemneHb OakajnaBpa U
BBIIIIC) W TIPOIMIEAININE KOHKYPCHBIN
0TOOp Ha MPOrpamMmy B COOTBETCTBUU
C TIpaBUJIAMU TIpHEMa, a TAaK)Ke HHBIMA
JIOKaJbHBIMH HOPMATHBHBIMH aKTaMH
Ckonrexa.

«MarucTp» 1o
COOTBETCTBYIOIIIEMY  HAIPABIICHUIO
MOJTOTOBKM C BbIA4Ye JUIUIOMA
YCTaHOBJIEHHOTO dbeneparbHbIM
OpraHoM BJIACTH obpa3sia
IprCBanuBaeTCA oOy4aromnmmcs,
ycrnemHo — ocBouBmmM  OOIT  wu
npomenmmm  [TMA 1o mnporpamme
MAarucTpaTyphl, MMEIONIEH
rocyapCTBEHHYIO AKKpEIUTALIHIO.
JIOTIOTHUTENBHO BBITTYCKHUKH
Cxkonrexa MOJTy4aroT Juniom
maructpa  Ckonrexa, a  Takke
EBponelickoe npuiokeHne K JUIIOMY
(Diploma Supplement) Ha aHTJIHICKOM
S3bIKE, OPOPMIICHHOE B COOTBETCTBHUU
¢ pekomenganusmu  FOHECKO /
Coseta EBpomnbl.

B cmydae oTcyTcTBUSI Y TpOTpamMmbl
rOCYyJapCTBEHHOU aKKpeaIuTanuu
o0yJarommumcs 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.



1.9.K

CTETEeHb MarucTpa Ckonrexa,
BBIIIYCKHUKH  TOJMY4YaloT  JUIIOM
maructpa  Ckonrexa, a  TaKxe

EBpornerickoe npuIokeHne K JUIIOMY
Ha aHIJIMHACKOM SI3BIKE.

dopma QUILIOMA Marucrpa
ycraHoBieHa lIpunoxennem 8§ Kk
[Tonmoxenuto.

1.8.HopMaTuBHBIM  CPOK  MOJy4YCHUS

obpazoBaHusi 1o rmnporpammam PhD
COCTaBJISET:

— IIIS acTIUPAHTOB, 3aYMCIICHHBIX Ha
MPOTPaMMBbI, peaau3anus KOTOPBIX
Havasack B 2021 roay u panee, 4 rona
B cooTBeTcTBUH ¢ PI'OC BO;

— I aCIUpPaHTOB, 3a4YMCJICHHBIX B
2022 roay ¥ MO3Xe, ONPEACNseTCsS B
coorBeTcTBUU ¢ DI'T.

OCBOCHHIO  mporpamMmbel  PhD
JOTYCKAKOTCs JIMIIa JIF0OOro Bo3pacTa,
UMEIOIIMEe BhICIIee OOpa3oBaHUE HE
HIDKE YPOBHS MAarucTpaTyphl WA
CIIeI[HaIuTETa u MIPOIIEIIINE
KOHKYPCHBIM O0TOOp Ha TMporpamMmy B
COOTBETCTBHH C MPaBUJIAMHU MPUEMa, a
TaKKe WHBIMH JIOKaJIbHBIMHU
HOpMaTHBHBIMH akTamMu CKoJITexa.

1.10. Bemyckauku Ckonrexa TOJDKHBI

OCBOUTh M I(PPEKTUBHO MPUMEHSTH
3HAHUS COOTBETCTBYIOLIECH
MpeIMETHOM obactu; HaBBIKU
KPUTHUYECKOTO MBIIIUICHUS, YOSKICHUS
U IICHHOCTU;, HAaBBIKK OOIICHUS U
COTPYIHHYECTBA; JUICPCKUE KauyeCcTBa
Ul pa3pa0OTKM  WHHOBAIIMOHHBIX
pEeIICHUI, 3HaHUS W KOMIICTCHIIHH
BBIMYCKHUKOB ~ CkoyTexa  JODKHBI
COOTBETCTBOBATh TpeOOBAHUIM
CucrteMbl pe3ylbTaTOB OOyYECHUS B
Cxonrexe (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 marucTpatypbl

OCHOBHBIC
POrpaMMBbl MAarucTpaTypshl,
peanuzyembie B CkoaTexe, HMEIOT
YHUDUITUPOBAHHYO CTPYKTYPY,
COCTOSIIYK0O M3 [ATH  MOAYJIEH,
KaXIbll M3 KOTOPBIX HAICJEH Ha
OCBOCHHE 00yYarOIMMUCS
ONPEIEICHHBIX KOMIICTCHITHM,
YCTaHOBJICHHBIX Cucremoit

pe3ynbTaToB 00yueHus Ckonrexa.

2.2. Tpy10eMKOCTb MIPOTrpaMMBbl
maructpatypsl — 120 3.e. IIporpamma
MarucTpaTypsbl COCTOUT u3

CIEIYIOMINX MOAYJICH:

Moayas 1. Hayka, TexHuka u
TexHojoruu  (363.c.)  BKIIOYACT
00s3aTeNbHYI0 U BAPUATUBHYIO YaCTH,
B TOM YHCI€ JUCUUIUIMHBL A
M3Y4YEHUs] HAyYHbIX M HWHXKEHEPHBIX
OCHOB, COOTBETCTBYIOIIMX 00JIACTH,

o0BeKTaM U BUaM
npodeccruoHaIbHON NEeATeIIbHOCTH
BBIITYCKHHUKOB.

Moayas 2. Ortpacas (12 3.e.)

OTHOCHUTCSI K 00s3aTEJIbHOM 4YacTu U
BKJIFOYAET MPAKTUYECKYIO MOJATOTOBKY
M0 TOJYYEHHIO MPO(PECCHOHATBHBIX
YMEHUN U OmbITa MpodhecCHOHATBHOM

NEeSATEeNbHOCTH  (MPOU3BOJICTBEHHYIO
MPAKTHUKY).
Monyanb 3. NunoBanuu "

npeanpuHuMarTeabecrso (12 3.e.)
BKJIIOUAET «MacTepCcKyr0 HHHOBAUI
(obs13aTenbHAs YacTh) U JUCIHUILIMHBL,
OTHOCAIIMECS K BapUaTHUBHOW YAaCTH.
Lenpro Moayns 3 ABisieTcsl U3y4eHHE
IIOJIJHOTO  MHHOBAIIMOHHOI'O  ITUKJIA
MPOU3BOJICTBA  MNPOAYKUHHM —  OT

obpazoBarensubie 2.1. All the graduate educational

2.2.

2. MSc Program Structure

MSc
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] MOTPeOHOCTEH U OLCHKH
BO3MOYKHOCTEH UX YOBIECTBOPEHUS JI0
SKCIUTyaTalldd € JOCTHXKEHUEM
HKOHOMUYECKOTO U IPYTruX 3P QPeKToB,
a TaK)Ke MOJy4YeHUE HAYaJIbHOTO OTIbITa

WHHOBAIMOHHOW  JCATEIBHOCTH U
npuodpeTeHue COOTBETCTBYIOIIUX
HaBBIKOB.

Monyiab 4. Hayuno-
nuccjenoBaTesibckasi  padora W
BBIMYCKHAsI  KBAJH(UKAIHOHHAS
padora (36 3.e.) OTHOCHTCS K

00s3aTeIbHOM YacTM M BKJIIOYAeT
HAy4YHO-HUCCIIEI0BATENIBCKYI0  padoTy,
y4eOHYIO MPAKTUKY, TPEITUIIIIOMHYIO
IIPAKTHUKY, BBINIOJHEHKE U 3aimuTy BKP
C  LEeIpl0  KOHCONMZALUU  BCEX
MOJIyYEHHBIX PE3YJIbTATOB OOYYEHUS:
NpUOOPETEHHBIX 3HAHUW, YMEHHH U

ombpiTa B O0JaCTM HAY4YHBIX U
UHXEHEPHBIX OCHOB.

Monyab 5. NuauBuayajabHoe
o0yyenue (24 3.e.) BKIIOYaeT

OUCLUIUIMHBL U3 Karajiora KypcoB IIO
BBIOOPY CTYJIIEHTA U JOMOJIHUTEIIbHBIC
Hay4YHO-UCCIIEI0BATEIbCKUE 150107
VHHOBAIIMOHHBIE TTPOEKTHI.

2.3.1Ipyu HEOOXOOUMOCTH B TIPOrpaMMeE
MarucTpatypsl  BBIACISIOT  TPEKH,
KOTOpbIE 00ecreynBaoT
CrielMaIM3alui0  O0y4aroIuxcs B
MpeaMeTHON 00J1acTH.

2.4. Ckonrex oOecreynBaeT
oOy4Jarorumcs BO3MO>KHOCTH
OCBOCHUS (bhaKyIbTaTUBHBIX
JTUCITUTUTHH. daxynbTaTUBHBIC
TUCITUTUTHBI HaIpaBJICHBI Ha
pacupeHue U yrayOneHue
KOMITETCHIINMH, YCTaHOBJICHHBIX

CucreMoit pe3yiabTaToB OOy4YeHHUS B

2.3.

2.4,

10

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.

Streeam 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 Ilearning 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



Ckonrexe, PI'OC BO, ODOIT u
Mpo(eCCUOHATLHBIMU  CTaHIapTaMH.
dakynbTaTUBHBIC AWCIUIUIAHBI HE
BKJIFOYAIOTCS B 00BeM
00pa3oBaTeNbHON NPOrPaMMBI.

3. Crpykrypa OOII PhD

3.1.OcBoeHre TPOrpaMM acIUpPaHTYpPHI

aclMpaHTaMH, 3a4yUCIIEHHbBIMM  Ha
OpOrpaMMBbl, pealu3alus KOTOPBIX
Hayanack J0 2022/2023 yueGHOrO
roJia, OCYIIECTBIIETCS B COOTBETCTBUH
¢ ®I'OC BO.

TpyroeMKoCTh IIPOTPaMMBbI
acrpaHTypsl B coorBeTcTBUU ¢ PI'OC
BO 2403.e. Ilporpamma PhD
BKJIFOYAET CJIeIyIOLIUe
00pa3oBaTeIbHbBIC FJIEMEHTHI:

1) Oomme kypebl (18  3.¢)
3aTparuBaroT MPoOJIEMbl METOI0JIOTUH
O TEME€ HCCIEJOBAHUNA, a TaKxKe
BOMPOCHI [e1aroTUKHY,
OpeanpUHUMATENbCTBA U
MHHOBAIIMOHHOU JeSITeIbHOCTH,
KOTOpbIE MPUMEHSIIOTCS BO  BCeX
Hay4YHBIX oOyactsax. OOmue Kypchl
BKJIIOYAIOT ~ 00s3aTENbHYI0  4acTh
(«HUctopuss u  ¢unocodust HayKH»,
«Metononorus HAay4HOT'O
WCCIICIOBAHMS») ©  BapUATHBHYIO
4acTh, COJIEPXKAILYI0  KypChbl U3
KaTaJjiora 1o BbIOOpY acrupaHTa.

2) KypchbI 110 0CHOBHOI TIpeIMeTHOM
o0sactu (12 3.€.) 1ar0T BO3MOXKHOCTh
YIIyOJICHHOTO M3YYCHHSI KOHKPETHOMN
HAyYHOW 00JIACTH W HAIpaBJICHBI Ha
MOJATOTOBKY K CJade KaHAWIATCKUX
9K3aMCHOB 1o Hay4YHBIM
CTCTIHATEHOCTSIM.

3.1.

11

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) Ilemarornyeckasi NpaKTHKa
(3 3.c.) mMoArOTaBIMBAET BBITYCKHHKA
oOpasoBatensHOW Tporpammbel PhD k

MIPAKTUYECKOU IIEJarOTHIECKON
NEeSATEIbHOCTH; BXOJIUT B
00s3aTENbHYI0  YacTh  MNPOrPaMMBbI
aACIIUPAHTYPBHI.

4) UccnenoBaHusi M pa3padoTKH 1O
Teme auccepramuu (201 3.e.) rOTOBST
acmupaHTa K  CaMOCTOSITEJIbHOU
Hay4YHOU NEeSATEIbHOCTH.
UccnenoBanus u pa3pabOTKU MO TeMe
JTUCCEPTALIMH SIBIISIIOTCS 00s13aTEIbHOM
qacThio nporpammsl PhD 1 BriTrO9atoT
YTBEPXKJICHUE TEMbI aucceptamuu (6
3.€.), KBaIM(PUKAIIMOHHBIN HK3aMeH (3
3.6.) W HCCIEIOBaHUA II0 TEMe
nucceprauuu (192 3.e.).

5) Hrorosas arrectamus (63.c.),
SBIIICTCS ~ WTOTOBBIM  3JIEMEHTOM
nporpamMmbl.  MToroBasi aTTecTanus
BKITIFOUAET o0s13aTebHOe
NPEJCTABICHUE PE3YJIbTaTOB HAy4YHO-
UCCIIEN0BATENbCKOMN paboThI
acTMpaHTa.

ITo pe3yabTaram OCBOCHHUSA
nporpammel  PhD no ®I'OC BO,
BBIITYCKHUKAM, YCIIEIIHO MPOIIEAIINM
rocyapCTBEHHYIO UTOTOBYIO
aTTECTAIUIO, MPUCBAaNBAETCS
KBaJIM(PUKALIHS «HccnenoBarens.
[IpenonaBaTenb-uccae0BaTENb) C
Bpy4YEHUEM TUIIOMA
rocy1apCTBEHHOIr0 o0pasia.

[To pe3ynpTaram UTOrOBOM aTTECTALIUU

MPUHUMAETCS  OJHO M3 CIIEIYIOIINX
pelIeHuil:  pEeKOMEeHAO0BaTh /  HE
PEKOMEHJIOBAaTh  JUCCEPTAIMI0 K
3aIuTe.
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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 is recommended/ not
recommended for the defense.



3.2.OcBoeHue

B  cmnywae, ecim  aumccepranus
peKoMeHI0BaHa K 3amute B CKoTexe,
MIPOBOIMTCS 3aIInTa qucceprauu PhD
Ckonrexa B COOTBETCTBHH c
MpOLETYPOH, ONMCAaHHOMN B
“IlomoxkeHnn O 3alIUTE AUCCEPTALUU
PhD” 100 “ITonoxennu 0
NPUCY)KJICHUU  YUYEHBIX  CTEreHen
KaHJuaTa HayK, qoktopa Hayk’. Ilo
UTOTraM yCIENTHOMN 3aIlUTHI
JUCCepTallU Ha COWCKaHWE Y4YeHOU
crerieHn CKOJKOBCKOTO HWHCTUTYTa
HAayKd W TEXHOJOTHH MPHUCYKIACTCS
y4eHasl CTCTIECHb.

porpaMm PhD
acrMpaHTaMH, 3a4HCIICHHBIMU
HauuHas ¢ 2022/2023 yyebHOTO roja,
OCYILIECTBIISIETCA B COOTBETCTBUU C
OI'T.

CTpyKTypa mporpaMMbl BKIIFOYAET TPU
KOMITOHEHTAa: Hay4YHBI KOMIIOHEHT,
oOpa3oBaTeNbHbII ~ KOMIIOHEHT U
UTOTOBYIO aTTECTAIIHIO.

Bce o0OpazoBarenbHbIE  DJIEMEHTHI,
NEPEUnCICHHbIE  HIDKE,  SBISIIOTCA
00s3aTeIbHBIMA 32 MCKIIIOUEHUEM
KypCOB II0 OCHOBHOM TMpPEIMETHOU
00JIaCT U KypCOB 0 MHHOBAIUSIM U
MIPEANMPUHUMATEIILCTBY, KOTOPBIE TIO
peumienuto [IporpaMmHOTO KOMHUTETa
TaK)X€ MOTYT CTaThb 00s3aTEIbLHBIMHU.

[Tporpamma PhD BKJIFOUAET
CJIeIYIOLME KOMITIOHEHTHI:

3.2.1. Hay4Hblii KOMIIOHEHT:

3.2.1.1. HUccaenoBanusi mno Teme
AUCCEPTAllMH TOTOBAT acClUpaHTa K
CaMOCTOSITEIIbHOU HAay4YHOMN
NEATENBHOCTH U SIBJISIOTCS OCHOBHOM
COCTAaBJISIOIIEH oOpazoBaTeNbHON
nporpammsl 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
elements: PhD thesis research, a
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. MeToaoJorus

3.2.2.2.

3.2.2.3.

3.2.2.4.

3.2.2. O6pa3oBaTe/ibHbII KOMIIOHEHT:

HAYYHOI0
uccjel0BaHus paccMaTpuBaeT
OCHOBHBIE ~METOABl U  MPAKTUKU
Hay4YHOI'O MCCIICTIOBAHMUS B
MPEAMETHONU 00JaCTH, a TAKXKE 00IIHe
BONPOCHI ~ HAYYHOH  JIEATENILHOCTH,
BKJIIOYAs CTaHAApPThl YECTHOCTH WU
ATHKH, NPaKTUYECKHE HaBBIKH
HaIMCaHUs CTaTel U 3aIBOK Ha TPAHTBHI
U T.J.

Kypcsi no OCHOBHOM
NnpeaAMeTHOM od0JacTH JTAIOT
BO3MOKHOCTh yriayOJIeHHOTO
W3y4YCHHS]  KOHKPETHOM  HAy4YHOHU

00JacTu u HaITpaBJICHLI HA ITIOATOTOBKY
K Ccaady€ KaHAUJATCKHUX J3K3aMCHOB IIO
Hay4YHbIM CIICHHUAJIBHOCTSIM.

O0mme Kypchbl 3aTparuBaroT
BONPOCHl 1O OO0mMM mpobieMaM
(dunocoduu U NICTOPUU HAYKH, A TAKKE
HNOJATOTABIMBAIOT K IPAKTHYECKOMY
BJIQJCHUIO AHTJIMHCKUM SI3bIKOM IS
ydyacTUsi B  Pa3NIUyHBIX  ¢opMmax
MEXIYHApOJHOIO HAay4YHOro OOMEHa.
OO0mue Kypchl BKJIIOYAKOT KypChl
«Hctopuss u Quiocopus Hayku» U
«AHTIIMIUCKHAN A3BIK», IPOMEKYTOUHAS

aTTecTalus 1o KOTOPBIM
MIPUPABHUBACTCS K caaue
COOTBETCTBYIOILIETO  KaHIUIATCKOIO
HK3aMeHa.

Kypchl mo uHHOBamusim u
NPeANPUHUMATEILCTBY
CIIOCOOCTBYIOT (hopMUpPOBAHUIO
MPEAPUHUMATENIBCKOTO MBILIJIEHUS U
peanu3anuu CTpaTerui o

KOMMEpIMAIU3allui UCCIEAOBAHUN U
cTapTar- IPOEKTOB aCIIUPAHTOB.

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.

IIOATOTABIMBAET  BBIIYCKHUKA K
IIPAKTUYECKON IIE€1arOrM4eCKOn
NEATEIBHOCTH W BKJIIOYAET KPATKYIO
TEOPETUUYECKYIO ITOATOTOBKY U
IIPAKTUYECKUM ONBIT B  KA4eCTBE
aCCUCTEHTA IIpernojaBarTess Kypea.

YTBepKaenue nJjaHa
AMCCEPTALMU TIPEACTABISECT HAYYHOE
000CHOBaHHE TEMBI
JTHCCEPTALIMOHHOTO MCCIICIOBaHUS U
BKJIIOYAET  CICAYIOIIUME  pa3Jeibl:
(bopMyIUPOBKY LeJIN HaY4YHBIX

WCCJICIOBAHNM, TPETaraeMblii METOT
JTOCTIDKCHUST  TICJIM,  HaNpaBICHUS
0030pa TUTepaTyphl, MPEAI0IaracMy0

CTPYKTYPY JTUCCepTaIuu 51
0K JAaEMBIE pEe3yNbTATHI
HCCIICIOBAaHMUH.

3.2.2.7. KpanundukanmoHHbIi

JK3aMeH OLICHUBAET 3HAHUS U HABBIKU
acupaHTa B 00JIaCTU €ro Hay4HO-
UCCIIEOBATENbCKON JEATEIbBHOCTH U
NPUPABHUBAETCA K KaHAUAATCKOMY
AK3aMEHY M0 CHENHAIbHOCTH.

E:xeroanas arrecranus
OIICHUBAET  pe3yJbTaThl  PabOTHI
acriipaHTa B TEYEHHWE ToJla |
MPEJCTaBISICT  PEKOMEHAAIMU 1O
BBITIOJTHEHU IO WHIMBUIYaJILHOTO
yueObHoro rmmiaHa. OleHka KadecTBa
MPOBEJICHHBIX  HUCCIEIOBAaHUN U
JOCTUTHYTBIX acCIUpPaHTOM
pEe3yJbTAaTOB SIBJISIETCS OCHOBaHUEM
TUISE MPUHATHS peleHus 0
MIPOJIOJDKEHUN ACTIUPAHTOM O0y4YeHUs
o oOpaszoBarenbHO mporpamme PhD.

3.2.2.8. Annual

IMenarormueckass mpakrTuka 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. UTtoroBsas arrecranus

3.2.3.1. UtoroBas aTrecTanusi IpoOBOJAUTCS
B dbopme  mpeAzauUTBl  TEpen
15



3.2.3.2.

[IporpaMMHBIM KOMUTETOM M BKJIFOYAET
o0s13aTebHOE TIPEACTABJICHHUE IIEJICH,
pe3yJabTaTOB W  BBIBOJOB  HAy4HO-
UCCIIEIOBATENbCKOM pabOThl B  BUJE
Hay4YHOTO JIOKJIaga | 3apaHee
MPEACTABICHHOTO TEKCTA IUCCEPTALINHU.

I[lo pe3ynprataM OCBOCHUS
IPOrPaMMBI PhD 1 (0) OI'T
BBIITYCKHUKAM, YCICIIHO TMPOIIEIINHM
UTOTOBYIO  aTTECTAllMIO,  BBIAAETCS
CBH/ICTEIHCTBO 00 OKOHYAHHHU
aCIUPaHTypbl M 3aKIIOYCHHE O
COOTBETCTBUH JCCepTaIuH
KPUTEPHSIM, YCTaHOBIICHHBIM B

cootBeTcTBUM ¢ DeepanbHbBIM 3aKOHOM
oT 23 aBrycra 1996 roga Ne 127-®3 "O
HAayKe M TOCYJAapCTBEHHOM Hay4HO-
TEeXHHYECKOM TMOJauTHKe' (Jamee —
®denepanbHbii 3akoH No 127-D3).

WUTOTOBOU aTTecTaluuu BBIJIAHO
3aKIIFOYEHUE 0 COOTBETCTBUU
JIACCEPTALAN KPUTEPUSIM,

YCTAHOBJIEHHBIM B COOTBETCTBUH C
denepanbHbiM  3aKOHOM Ne  127-03
NPOBOAMTCS 3ammuTa auccepramuu PhD

Ckonrexa B COOTBETCTBHUU c
MPOLETYPOH, OMMCAHHOMN B
“IlonoxkeHnM O 3aIMUTE IUCCEPTALNU
PhD” oo “ITonoxxeHnu 0
MPUCYXICHUU YYEHBIX CTEIleHEen
KaHJauaTa Hayk, AokTtopa Hayk . Ilo
ATOram yCIEUIHON 3aIUTHI
JUCCEepTallM Ha COMCKAaHUE YYEHOU
crerieHh  CKOJIKOBCKOTO  MHCTUTYTa

HAYKd W TEXHOJOTUM NPUCYKIACTCS
y4€EHasi 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
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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-FZ2).

3.24. B cinyuae, ecniu mo pesynbratam 3.2.4. In case of successfully Thesis Final

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.


consultantplus://offline/ref=D132DBBB4A0FD4984F869EEEFA0D3934679580850F8643658DB2AD5996DA645DB01A241BB5ADD3C43CD00E05AAT9g6M

3.2.5. Ckounrex obecneunBaer 3.2.5. The Skoltech gives the students the

o0ydJaromemycs BO3MOKHOCTb chance to take learning activities outside
OCBOCHHS (daKyITbTaTHBHBIX the curriculum. Optional courses are
JACIIUTLINH. dakypTaTUBHBIC aimed at expanding and deepening the
JICIUTLINHBI HaIPaBJICHBI Ha competencies  established by the
pacmmpeHue u yrIIyONeHue Skoltech Learning Outcomes
KOMITETEHITUH, YCTaHOBJICHHBIX Framework, the FSES, FSER and

Cucremoii pe3yabTaTOB OOYYCHHS B professional standards. Optional courses
Ckoarexe, @DIOC BO, OIT wu are not included in the workload of the
po()eCCHOHATLHBIMA ~ CTaHJapTaMHU. educational program.

®DakyabTaTUBHBIC  JAWCIUIUIMHBI  HE

BKJIFOUAIOTCS B 00beM 00pa30BaTeIbHOM

IPOTPaMMBI.
4. Opranm3amnus yued0HOro nmpoiecca 4. Organization of the Educational
Process

4.1.Opranmsanust yuyeObnoro mpomecca mo 4.1. The organization of the educational
OOII B Ckonrexe BEOCTCS COrIacHO process at Skoltech is conducted
KaJCHIapHOMY Yy4yeOHOMYy rpaduky according to the academic calendar,
(akajieMHYECKOMY KaJICHIapIo), which is approved by the Skoltech’s
KOTOPBIH yTBEP)KIaeTCs IMPHKA30M TI0 order for each academic year
CkonTexy Ha KaXKIblii Y4eOHBIH TOX (Appendix 2).

(bopma akamemMuueckoro KaseHaaps
npezcrasicHa B [Ipunoxennu 2).
4.2.YyeOubiii rom mms oOyuarommxcs 4.2. The MSc and PhD academic year

MarucTparypel W aCHUPAHTYpPHI begins on September 1. The Skoltech
HaunHaeTcss 1 ceHTsa0psa. Ckonrex may postpone the start of the academic
MOXKET TEPEHECTH CpPOK Havaya year by decision of the Academic
y4eOHOro Tojia Mo PEIICHUI0 YYEeHOTO Council by no later than 2 months.

coBeTa He 0oJjiee ueM Ha 2 MeEcCHIIa.
4.3.YuebOnblii ronm mnonpazmensiercss Ha 4.3. The academic year is divided into the
CJICTYFOIIHE TIEPHOBI O0yUCHUS: following study periods:

— yuebuas uersepts 1 amures 8 —Term 1 lasts 8 weeks in September-
HEJIeNb B CEHTSI0pe-0oKTAOpE, October:

— y4yeOHast 4yeTBepTh 2 — 8 Helesb B
HOsIOpe-neKaope,

—Term 2 lasts 8 weeks in November-
December;

— 3HUMHIA quBepTB — KakK HpaBI/IJIO, 3
HCACIIU B SIHBape,

—Winter Term typically lasts 3 weeks
in January;

17



4.4.

4.5.

4.6.

4.7.

— y4eOHast 4eTBepTh 3 — 8 Hemenb B
deBpane-mapre,

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

— JICTHSA YCTBCPTH — 8 HCIACJIb B HIOHC-
HIOJIC.

YueOupie uetBepTH | W 2 B
COBOKYIIHOCTH COCTaBIIIIOT OCECHHUU
cemecTp oOy4eHus, YeTBepTH 3 U 4 —
BECEHHMI1 ceMecTp 00Oy4eHHUS.

Pekomennyemasi cTpykTypa y4yeOHOU
YETBEPTH BKJIIOYAET 6 HEACIb 3aHATH,
1 HEJICITIO MIPOMEKYTOUHOU
arrectauu W 1 Hegemo A
3aBEpPUICHUS U 3alIUThl TPUKIIATHOTO
IIPOEKTA.

VyeOHas 4ETBEPTh 1 MOKET
noapazaenaTees Ha 1A (4 Henmenu B
centsiope) u 1B (4 Henenu B oKTSI0pE).

OO61mast mpoJOJKUTENBHOCTh KAHUKYJT
B MarucTpaTrype COCTaBIIsICT HE MEHEe
7 n ne 6onee 10 memenb B rox. [ns
acCTIMpaHTOB IPOIOJDKATEITLHOCTD
KaHUKYJI — OT 6 10 8 HEJEb.

O6wvem OOII, peanuzyemoit 3a OaUH
yueOHbIil Tox, cocraBimsier 60 3.e.
CtyaeHTy MarucTpaTypbl MOXKeET ObITh
IIPEIOCTABIIEHO MPABO HA YCKOPEHHOE
obyueHrue ¢ ocBoeHmeM He Ooiee 80
3.e. B TOJ. MUHUMAaIbHBI 00BEM
y4ueOHOH Harpy3Ku CTYJICHTOB
MarucTparypsl B yueOHYIO YE€TBEPTh —
12 3.e.

Opranuzanusi y4eOHOro mporecca
BEJICTCSI HA OCHOBAHUHU YTBEPIKICHHBIX
yueOHbIX mnanoB OOII (Ilpunoxenus
3,4,5).

Jlns peanmzanuu y4eOHBIX IIJIaHOB B
Ckonrexe yCTaHABIMBAIOTCS TaKue

4.4,

4.5.

4.6.

4.7.
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—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
is 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 y4qeOHOM  paboThI KaK
KOHTaKTHast (ayautopHasd,
BHeayauTopHas u B OHMOC) wu
CaMOCTOSITeNIbHAs pabora
00yYaromuxcsl.

BUIBl AyJUTOPHBIX  3aHSATHIM

MPOBOASTCA B COOTBETCTBUU  C
pacriucanueM 3aHsITHH. Pacnucanue
3aHATAH HA OYEPE/HYI0 YEeTBEPTh
pasmeniaercs Ha O(UIIMATBLHOM CaiTe
Ckonrexa u B DMOC He nmo3nHee, yeM

3a 3 (Tpu) Hedenu OO0 Hadaja
COOTBETCTBYIOIIIETO nepuoja
00y4YeHHUS.

4.9.Yuebnass Hemens B Ckonrexe
IIECTUTHEBHAS, 3aHITHS TTPOBOISATCS C
MOHEIETbHUKA o cy00o0Ty.
YCTaHOBIIEHO  CHEAYIOIIEE  BpeMms

saggaruii: 9.00-12.00, 12.30-15.30 u

16.00-19.00, 4YTO II03BOJISIET
IPOBOJIUTH CIBOCHHBIE
aKaJIeMUYeCKHe 3aHATHS
(akaieMu4ecKue mapel).
[Ipoa0IKUTENBHOCTD OJHOTO
ayJIUTOPHOTO 3aHATHS
(akamemuueckol mMmapel) cocTaBisieT 1
gyac 30 wmuHyT. PexomeHayercs

BKJIFOYaTh 5 MHUHYTHBIE HEPEPHIBHI
kaxasie 40-45 MUHYT ayauTOPHBIX
3aHATHMN.

4.10. Kak mpaBwio, s JAUCIUIUTHHBI

TPYIOEMKOCTBIO 3 3.€. B YETBEPTh B
pacnucaHuu OTBOJMTCA MO 6 4YacoB
ayIUTOPHBIX 3aHSATUW B HENENIO, IS
JUCLUIUIMHBI TPYJOEMKOCTBIO 6 3.€. B
4eTBEpTh — 9 4YacoB ayJUTOPHBIX
3aHATUHN B HEAEIO.

4.11. Peructpamusi oOydaromxcsi Ha
AJIEMEHTBI oOpa3oBaTenpHOI
IpOrpaMMBbl OCYILECTBIISIETCS B
COOTBETCTBUHU C PermamenTom

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).



5.1.00II

5.2. UaunmatopoM  pa3pabOTKu

perucTpanuu
(ITpunoxxenue 6).

Ha KypChl

5. Paspaborka u yreepxaenue OOII

CaMOCTOSITENIEHO
pa3pabaThIBalOTCd M yTBEPKIAIOTCS
Cxkonrexom. Ilpu pazpabotrke OOII
YUUTBIBAETCA MHUCCUS W CTpaTerus
Ckoinrexa, MEXKIyHAPOIHBIA  OMBIT
pa3pabOTKHM  TPOrpaMM  BBICILETO
oOpazoBanus, Cucrema pe3yJbTaTOB
oOyuenusi Ckonrexa, TpeOOBaHUA
OI'OC BO 1o COOTBETCTBYIOLIEMY
HanpaBJiecHUt0  noarotoBku, DI'T,
TpeOOBaHUS  pbIHKA  Tpyda U
po¢heCCUOHAIBHBIX CTaHJIapTOB,
Hacrtogmero [lomoxeHus u T.1.

HOBOM
OOIl MoxeT BBICTYNATh PaOOTHUK
Ckonrexa (rpyria pabOTHUKOB).

5.2.1Ipu pa3paboTke HOBOW MPOTPaMMBI

TOTOBUTCS JOKYMEHT C OIMCaHUEM
OOII u ¢puHarncOBOE 0OOCHOBAHUE IS
peanu3aiuy IporpaMMmBl.

Hoxkyment ¢  ommcanuem  OOII

BKJIIOYACT CICAYIOIIUC Pa3aciibl:

— Xapaxkrepuctuka OOII ¢ onucanuem

LEJIH, CPAaBHUTEIIBHBIM AaHAIN3 C
CYLIECTBYIOIIUMHU IIPOrpaMMamMu ISt
000CHOBaHUS YHUKAJIbHOCTH 151

BOCTPEOOBAHHOCTH BBIITYCKHUKOB Ha
rJ1I00aJIbBHOM PBIHKE TPY/Ia.

— XapaxkTepucTukKa
npodeccuoHaIbHON
BBIITYCKHUKOB.

ACATCIBHOCTHU

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.



— Cnucok MOTEHIUATIBHBIX
paboTomaTerne.

— IIpoekr y4eOHOTO TIaHa
(ITpunoxenus 3, 4, 5).

— Kaaposeie U MaTepHaTbHO-
TEXHUYECKUE YCJIOBHS peaau3aluu
IIPOTPaMMBEI.

— AHHOTAIUM AUCHUIUIMH W HMHBIX
yaeOHbIX 3nemMeHToB (IIpunoxenne 7).

— YcnoBus s oOydarommuxcs ¢
OrpaHUYCHHBIMU BO3MOXXHOCTIMU
3JI0POBBSI.

duHaHCOBOE 000CHOBaHHE

peanm3zanuu OOIT Bkito4aerT:

— IUITaH TpueMa oO0y4aroluxcs Ha
OnmmKHE-, CpelHe- W JOJITOCPOYHYIO
NIEPCIIEKTUBY;

— (MHAHCOBOE 000CHOBaHHUE
peanu3aly NporpaMMbl U HICTOUHUKU
(¢uHAHCUpPOBAHMS,

— MIPOEKTHI COTJIALIEHUAN c
MOTEHIMANIbHBIMA PabOTONATENSAMU O
LIEJIEeBOM MOATOTOBKE,

TPYIOYCTPOUCTBE BBIMYCKHUKOB (MpH
HaJIM4Yun).

5.4.Tlopsipok yTtBepxknaenus HoBoil OOII

3aKJII049acTCsAa B CICOYIOINX
IMOCJICAOBATCIIbHBIX IIarax:

— 00CyXJeHue u MOJIyYCHHE
HOJITICPKKI B CTPYKTYpHOM
HOJIpa3/IeICHU, B KOTOPOM paboTaeT

ununmatop (Lentp, maboparopus,
ap.);

— JKCHIEepTH3a ITOATOTOBJICHHBIX
JIOKYMEHTOB B JlenmaprameHnre
oOpa3oBaHus H, MPU HEOOXOIUMOCTH,
nocieayonas nopaboTKa
MHHITUATOPOM;

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, and
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).

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. YTBepxaeHue

— MpeACTaBICHUE pa3paboTaHHOI
OOIl na omobpenne Komutera mno
00pa3oBaTEIbHOM JEATENbHOCTH;

— Ha OCHOBAHHHU IIOJIOKHUTCIIBHOI'O
pCUICHUA Komurera I10
O6paBOBaTCJILHOI>’I ACATCIBHOCTHU

npencrasienue paspadoranHoin OOII
Ha YTBEPKJEHUE YUEHOI0 COBETA;

— W3JaHue Tpukaza o0 yTBEpKIACHUU
HOBO1 OOII Ha OCHOBaHMM peLIECHUS
YyeHoro cosera.

HOBOM OOII
OCYUIECTBJISIETCSI B MHOM TIOPSJKE B
ciaydyae, eciu CKoaTex HE HMeEeT
JULEH3UM WIM  pa3pelieHus Ui
OCYLIECTBJICHUS o0pa3oBaTeNIbHOI
NEATEIBHOCTH 10 TOMY HaIlpaBJICHUIO
OJATOTOBKH (nayuHOM
CIELUAIBbHOCTH), 1o KOTOpOMY
manupyercs otkpsite OOIL B aTom
cllyyae  MHULOMATOp B MEJAX
obopmiieHUs JUECH3UN u/unu
paspenieHus Juisl HOBOTrO HanmpaBiIeHUS
MOATOTOBKY / HAYYHOU ClIEMaIbHOCTH
[0 COTJIaCOBaHMIO ¢ JlemapTaMeHTOM
o0Opa3oBaHuUs TOTOBUT
JOTIOJTHUTENIBHBIN MTAKET JOKYMEHTOB.

5.6. B nensix ynyunieHus kauecTa
OOII u MOBBIIICHUS ux
KOHKYPEHTOCTIOCOOHOCTH  €KETOHO
IPOBOJIUTCS aKTyaIn3aIus
CYLIECTBYIOIIUX porpamMm u
OOHOBJICHUE y4EOHBIX TIJIAHOB.
[Topsmox 0oOHOBJIEHUS OOII
3aKJTFOUAETCS B CIICAYIOIIEM:

— 00CyXIeHue U3MECHEHU N B
CTpyKTypHOM ToapazaencHun (LleHTp,
nabopaTtopus, ap.);

— DKCIIepTH3a IMPOEKTa JOKyMEHTa B
JlemaprameHTe 00pa3oBaHUs;

5.5.

5.6.
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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, in 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.

— MOpeACTaBICHUE O0OHOBJIEHHOTO
IoKyMeHTa Ha omoOpenue Komutera
110 00pa3oBaTEILHOM AEATEIbHOCTH;

— M37aHue TpHKaza 00 yTBEPKIECHUU
OOIl Ha  OCHOBaHWM  pEIICHUS
Komurera mo  oOpazoBaTenbHOU
NEATEIIBHOCTH.

Hacrosimuii  mopsimok  OTHOCHUTCS
TaKXe K MpoLeccaM NEePEUMMEHOBaHUS
CYIIIECTBYIOIIUX OOII u/unm
VM3MEHEHHS HalpaBJEHUS IMOJTOTOBKU
WJIM HAYYHOU CHENUabHOCTH.

Cpok YTBEPKIACHUS
aKTyaJIM3UPOBAHHBIX CYIIECTBYIOIIUX
OOII — He mo3gHee ABYX MECSAIEB 10
Havyasia y4yeObHoro roma. Cpoxu
yTBepxaeHus HOBbIX OOII HE
nozaHee 10 wmecdmeB [0 Hadana
peanuzanuu nporpammel. B ciydae,
€CJIM JJISl OTKPBITHS HOBOM ITPOTPAMMBbI
TpeOyeTcsi  MOJy4YeHUE  JUIEH3UH,
nporpaMma JOJDKHA TPOUTH  BECh
MpOLIECC COTJIacoBaHUS 3a TOH [0
nepBoro Habopa CTyICHTOB.

«Kuznennsiii muka» OOII, B TeueHue
KOTOPOT'O OHA CO3/1a€TCs, PEan3yeTCs,

MPOXOAUT OOHOBIICHHE, WJIH,
BBIIIOJIHUB ~ CBO€  IPEIHA3HAYCHUE,
MOKET  3aKpPBITBCS,  OMNPEAEIACTCA

BocTpeboBanHocThIO OOII. Pemenue o
3akpeiTun OOII npuHuMaeT Y4eHblit
coBer Ckonrexa. 3akpbitue OOII
OCYILIECTBIISIETCS MOCPEACTBOM
W3aHus [IpUKa3a peKTopa.

B Ckonrexe Moryt paspabarbiBaThCs
OOIl ¢ wWCcHoJIb30BAaHUEM CETEBOM

dbopmbl, obecnieynBaronien
BO3MOKHOCTbH OCBOEHHS
oOyyaromumcst 00pa3zoBaTeIbHON
IPOTPAMMBI c HCIIOJIB30BaHUEM

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 is
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 cycle»,
during which it is 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
o0pa3oBaTeNbHbIX  WJIA  HAY4YHBIX
OpraHH3alnu, OCYILECTBIISIIOIINX

o0Opa3oBaTeNbHyI0 JAEATEIbHOCTh, Ha
OCHOBE JIOTOBOPOB O CeTeBOH (hopme
peanuzanuu o0pa3oBaTenbHOMI
MIPOrPaMMBI.

cilly4yail — IpelCTaBISIOT
COBMECTHBIC OO0lII,
o0ecIieYnBaroIue o0yyarommmcs
BO3MOXHOCTh ~ TIOJIY4€HHS]  JABYX
JUIIOMOB, a B ciay4ae mporpamm PhD—
JIBYX YUYEHBIX cTerneHel. B pazpaboTke
U pealm3aliid  TaKuX TMPOTpaMM
y4acTBYIOT mapTHepel Ckonrexa u3
yuciaa BEAYIIUX POCCHWCKUX WIIN
WHOCTPAHHBIX YHUBEPCUTETOB.
CoBmecTHBIE IIPOTPaMMBI
pa3pabaTbIBaroTCs Ha OCHOBE
JIOTOBOPOB, 3aKTFOYCHHBIX C
napTHepaMu, W peau3ylTcs B
HOpAJZIKE, TMPETYCMOTPEHHOM TaKUMU
JIOTOBOPAMH WIH UHBIMH
COTJIAIICHUSIMU CTOPOH. B TOoM umcie
MOJIYYCHHE JIBYX JUILTIOMOB BO3MOKHO

Cco00¥

UL  TIpOTpaMM,  peaju3yeMbIX C
HCIIOJIb30BaHUEM  CeTeBOH  (HDOPMBI
00yueHwus.

5.11. JlokyMeHTBl 10 0Opa30BaTEIbHOM

nporpamme pa3MeIarTCs Ha

opunmanbHOM caiite Cronrexa.

6. Onenka kauecrsa OOII

6.1.B Ckonrexe mpOBOIUTCS pETyIsIpHAsS

BHEIIHSSI W BHYTPEHHSISI OLICHKHU
KauyecTBa oOpa3oBaTenbHOI
NEATEIIbHOCTH. K npolueaypam

BHEIIIHEH OLCHKHN Ka4YC€CTBa 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.

Quiality 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.lenpro

6.3. Llenbio

AKKpEIUTAlUOHHBIN MOHUTOPHHT,
rOCy1apCTBEHHAs] W MEXIAyHApOAHas
aKKpeIUTaAllUd W WHBIE MPOLEIYpPbI
HE3aBUCHUMOM  OLECHKM  KayecTBa
MMOJITOTOBKU o0yyarommxcs. K
npoueaypaM  BHYTPEHHEHM  OLCHKHU
KayeCcTBa OTHOCSATCS MNPOUEAYPHI IO
caM000CJIeI0BAHMIO, OMpPOCHI
oOydJaronuxcsi,  BBITYCKHUKOB U
npenoaaBaTeeu u ap.

roCyJapCTBEHHOM
aKKpeauTaIuu SIBIISIETCS
OATBEPKICHUE COOTBETCTBHS
00pa3oBaTENbHON JEATEIBHOCTH IO
OOII 1 noAroTOBKU 00YYaIOIIMXCS B

Cxonrexe YCTaHOBJICHHBIM
aKKpeIUTAIlMOHHBIM MOKa3aTelIsM.
I'ocymapcTBenHas aAKKpeauTalns
MIPOBOJIUTCA roCyJapCTBEHHBIM
AKKpEIUTAIlUOHHBIM  OpPraHoM  Ha
OCHOBE Ilonoxxenus 0
rocyapCTBEHHOU aKKpeIuTalun
o0Opa3oBaTeNbHOM JEeATEeIIbHOCTH,
YTBEPKIECHHOTO MTOCTAHOBJIEHUEM
[IpaBurenscTBa Poccutickon
denepanum. I'ocynapcTBeHHas

aKKpenuTauusa oOs3aTesibHa NIl BCEX
OOIl Ckonrexa, peanu3yeMbIX Ha
OCHOBAaHUU roCyJ1apCTBEHHOM
JIMLIEH3UH, 33 UCKIIOYEHHEM ITPOTrpaMMm
aCIIUPAHTYPHI.

MEKyHApPOIHOU
aKKpeIuTaluuu SBJISETCS
MEXIYHAPOJHOE MPU3HAHUE KadyecTBa

o0pa3oBaHUs B Cxkonrexe u
MOJITBEPKACHUE COOTBETCTBHS
oOpa3zoBaTeIbHON JIeITEITLHOCTH
TpeOOBaAHUIM MEKTyHAPOIHBIX
CTaH1apPTOB. MexnynapoaHas
aKKpeuTaIlus MIPOBOIUTCS
YIOJIHOMOYEHHBIM

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 is carried out by an
authorized accreditation agency. The



6.5. [Ipomnienypa

6.6. J1onoIHUTEIIbHBIM

AKKpeIUTALMOHHBIM areHTCTBOM.
[Ipouenypa MEXKIYHAPOIHOU
aKKpeIUTaIun SIBIISICTCS
noopososbHOM 11 Bcex OOII.

6.4.K uHBIM mporenypaM HE3aBUCHUMOM
OLICHKH KauecTBa MMOATOTOBKHU
00yyYaroImmnXcs OTHOCSITCS
CYILIECTBYIOIIKE POLETYPHI
00IIIeCTBEHHOM A/
npodecCuOHaIbHO-0011IeCTBEHHOM
aKKpeIuTaluu B Pa3IMYHBIX
OpraHu3aIusIX u accoIalusx,

0o0beIMHEHUSAX paboToaaTeseH u T.11.

caM0000cCIeIOBaHUS
eXKeroaHasi TpoIeaypa, MPOBOIUMAS
CKOJITEXOM C IETbI0 BCECTOPOHHETO
ynydmieanss  kadectBa. OtTdeT 1O
caMo000CJIET0BAaHUIO Ckonrexa
CXKEroJlHO MyOJIWKyeTcs Ha caiTe
Ckonrexa. Kaxmas OOII npoBogut
caMo00CIeIOBaHNE CaMOCTOSITENILHO,
aHaJM3UPysd CWIbHBIE U  cja0Oble
CTOPOHBI M TIEPCIICKTUBBI Pa3BUTHUS
nporpaMMbl. OCHOBHBIC HANpaBICHUS
camo0OocienoBanus Bkatouaror SWOT
aHaJIm3, OIICHKY COJICp)KaHMS
MPOTpaMMbl, OpPTaHHM3AIUHd YICOHOTO
mporiecca 51 HAy4YHO-
HCCIIEI0OBATENbCKON paboThI
oOyyarommxcsi, a TakkKe aHaIu3
TPYJAOYCTPOMCTBA BHIMTYCKHUKOB.

UHCTPYMEHTOM
OLICHKM KauecTBa 00pa3oBaTENbHOU
JESTeIbHOCTH  CIIy’)KaT — PEryJSpHO
IIPOBOJIMMBIE ONPOCHI, B TOM YHCIIE,
ONpPOCHI oOyJaromuxcs
YAOBJIETBOPEHHOCTBIO Ka4yeCTBOM
MpenojaBaHusi, ONPOC BBITYCKHUKOB
00 yIOBJIETBOPEHHOCTH MPOLECCOM
o0y4yeHHUsI MO TporpaMMe 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



OMpOC  YIEHOB  TOCYJAapCTBEHHBIX
AK3aMEHAIMOHHBIX ~ KOMHCCHH 00
opranm3anun [MIA u o0 KkaudecTBe
MOJATOTOBKU BBIMYCKHUKOB W JPYTUe
OmnpoChbl. AHKETUPOBAHUE MPOBOIUTCS

JenapramMeHTOM  00pa3oBaHUsl B
SUOC. Pe3ynbpraTsl OIPOCOB
ABIIIIOTCS.  HEOTHEMJIEMOM  YacTbIO
CUCTEMBl  OOecreueHusi  KadecTBa

oOpazoBanus B CkoJTexe.

7. Ynpasaenue OOII

7.1. Peanuzyemblii B Ckonrexe NpPHUHLIMI

«Y4acTue B YNPABICHUW» BKIIOYAET

aKaJIeMHYECKOe yIpaBJICHUE U
aAMUHUCTPATUBHOE YIpaBJICHHUE
OOIL

7.2. JlupekTop mporpaMmbl MarucCTpaTypsl

OTBEYAET 3a pa3padOTKy, OOHOBJIECHUE,
pa3BHTHE, pea3aInmo U
apdexktuBHOCTE  OOIIL.  JlupexTop
nporpaMMbl Ha3HA4YaeTCs W3 YHCIIa
npodeccopoB MporpaMmbl TPUKA30M
no Ckourexy.

7.3. Koopaunatop IPOrpamMMBbl
Ha3HayaeTrcd U3 4Yucia pabOTHUKOB
CTPYKTYPHOTO  TOJpa3JeieHusi, B
KOTOPOM peanusyercs JaHHAas
[porpaMma. Koopaunarop
IPOTPaMMBI OCYUIECTBJISIET
ONEpAIMOHHYI0  JIeATEIBHOCTh  TIO
peanuzaiuu OOIL.

7.5. Akanemuueckoe yIIpaBJICHUE

nporpammoii  PhD  ocyimecTBisercs
[TporpaMMHBIM KOMHTETOM BO TJIaBE C
npencenareneM. B IIporpammuslii

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.

Governance of Educational
Programs

7.

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 is carried out by a Doctoral
Program Committee headed by the
Chair.  The Doctoral  Program



7.7. 1lpencenarenn

7.10. AnMuHUCTpaTHUBHAs

KOMHUTET BXOJHUT, KaK TMpaBHIIO, HE
b6oree 9 umeHoB mpodeccopcKo-
NPEnoJaBaTeNIbCKOTO COCTaBa, M €ro
COCTaB YTBEPKIACTCS MPUKA30M II0
Ckourexy.

IIporpammHuoOro
KOMUTETa  BBIMOJNHSACT  (YHKIHH
PYKOBOJIMTEIS IPOTPAMMBI U OTBEYAET
3a pa3paboTKy, OOHOBJIEHUE, PA3BUTHE,

peanuzanuio u 3pdextuBHocts OOIL
PhD.

7.8.IIporpaMMHBINi KOMHUTET Y4YacTBYET B

pa3paboTke, OOHOBJICHHH, Pa3BHUTHUH,
peaymzanuu OOIT PhD, B Tom umcie B

MPOBEACHUN BCTYNUTEIBHBIX
HCIIbITAHUH, KBATU(UKAITUOHHBIX
AK3aMEHOB, €XKErOJHOM aTTeCTaIluH,

UTOTOBOM arrecrauyun  aClIMpaHTOB,
AacT 3aKIIOYCHHUEC II0 PCKOMCHAAINH
AUCCCPTALlUU K 3allIAUTEC.

7.9. AoMuHHUCTpaTUBHAS MO JIEPKKA
BCTYITUTEIIbHBIX WCIIBITAaHUI B
MarucTpaTrypy 51 acCIUpaHTypy

ocymiecTBisieTcss JlemapraMeHTOM 110
paboTe Co CTYJCHTaMH.

u
METOIuYecKast MOJIIEPIKKA
0o0pa3oBaTEIbHOM  JEATEIIBHOCTH B
CkonTexe, B TOM YHCJIE 1O pa3padboTKe
51 peanuzanuu BCEX OOII
MarucTpaTypsbl u PhD,
OCYIIECTBIISIETCS JlemapTameHTOM
oOpa3oBaHUs.

1.7,

7.8.

7.9.

Committee consists of not more than 9
leading professors of the program, the
composition of the Committee is
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.



[Tpunoxxenue 1 k I[TonoxeHuno 00 OCHOBHBIX 00pa30BaTeIbHBIX MporpaMmax/
Appendix 1 to the Policy on Graduate Educational Programs

Cucrema pesyabTaroB odyuenus / 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

4. LEADING THE INNOVATION PROCESS

UNESCO PILLAR: LEARNING TO DO

1.1 KNOWLEDGE OF MATHEMATICS AND SCIENCES

1.2 KNOWLEDGE OF APPLIED SCIENCE AND ENGINEERING
SCIENCE .
KNOWLEDGE OF INNOVATION AND
ENTREPRENEURSHIP

INTERDISCIPLINARY THINKING, KNOWLEDGE
STRUCTURE AND INTEGRATION

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

4
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

4.1

1.3

1.4

1.5

4.2

4.3

4.5
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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

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
VISIONING — CONCEIVING AND DESIGNING
SUSTAINABLE SYSTEMS

Identifying stakeholders need and wants

Identifying 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 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
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

Initiating 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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Ipumep akagemuueckoro kajenaapsi / 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

71891011 1213

M Tu W Th F Sa Su

.. 2 3
w4 5 6 7 8 9 10
W | 11|12 |13 | 14 | 15 [ 16 | 17

W NS ESSE B20N N29N 228 2SN 2

W 25 26| 27| 28|29 30
Oct-23
M Tu W Th F Sa Su

c
C [HOH 00 BT 926 BN A S

C |16 17 W 19 | 20 | 21 22
E [ 23|24 25 26 27|28 29

30 AN

Nov-23

M Tu W Th F Sa Su
c I or s | e [ 6
C mmm 7 8|9 10| 1|12
c 3|14 | 15| 16 | 17 |18 ] 19
C 20| 21| 22|23 |24 26 26
C | 2 28 29 30

C|l4]8|6]| 7| 8 810
E 11]12] 13 14 | 15 16197
E SN NISN N20W M29N 22N N23N 2
VAC 25 26 27 28| 29 30 31

IW  Innovation Workshop
C  Credit-bearing activity (course, research)

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 1B: 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

Week of 18 Dec: Registration for Winter Term

E on period and
ISP Independent Studies Period

IND  Industrial Immersion

VAC Vacation

period)

| Kindly note: the academic week s offcially 6 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 7
Week 8
Week 1

Week 2

Week 4
Week 5

Week 6
Week 7
Week 8

Week 1
Week 2

Week 4

Week 5

Week 7
Week 8

Jan-24
M Tu W Th F Sa Su
Vac[ 1 [ 2 [ 3| a | 6 pellT
ISP 8 | 9 [ 10 11| 12| 13| 14
ISP HESH NNGH SUE N8N NON B20N N2
ISP 22 | 23| 24 | 25 | 26 | 27 | 28
c [0

Feb-24

M Tu W Th F Sa Su

el el el s -

Cc 5 6 7 8 9 10| 11

Cc 1314 | 15| 16 | 17 | 18

c 20 21 22 W 25
C |2 | 271|282

| Mar24 _ |
M Tu W Th F Sa Su
1 2|3

C i SN NS BN SN .
E |11[12] 13| 14| 156 |16 117
E [18[19]20] 21 | 22 |23} 24
C 25 26 27 28 29 30 31

0000
®
©
5

F
5
12| 13| 14
19
26

May-24
M Tu W Th F Sa Su
VAC e A R
VAC | I | | | g | E101 | BT W2
C S NS ENSH SN YN NNeN EeeN
E [20| 21| 22| 23|24 |25)26
E |27 |28 20 30 31

Jun-24

M Tu W Th F Sa Su

Ol 2

IND 3 4 5 6 T 8 9

IND 10 11 WEM 13 14 15 16

IND 17 18 19 20 21 22 23

IND| 24 25 26 27 | 28 29 30

Jul-24

M Tu W Th F Sa Su

IND 1 2 3 4 5 6 Ve

IND 8 9 10 1 12 13 14

IND 15 16 | 17 | 18 | 19 | 20 21

IND 22 | 23 24| 25 26 27 28
VAC "29° "30 ‘31

M Tu W Th F Sa Su
VAC A | 25 | g |
VAC |G | g | Il | Ingm | Imea | B0 | g1
VAC "2 13 ‘14 (16 ‘16 17 18
VAC ‘19 20 21 22 23 24 25
26 27 28 29 30 3

Winter Term: 08 - 26 January

Independent Studies Perios (ISP)

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: 29 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: 29 January - 22 March

Week of 04 March: Registration for Term 4

Public Holidays: 08 March

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

Drop/Add pericd 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 Term

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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Ipumep yueoHoro miana marucrparypbl / Example of MSc Curriculum

ABTOHOMHas HEKOMMEpYECKasd 06pa303aTem>Ha;{ OpraHusanus BbICIIETO 06pa303a1-mﬂ
"CKOJIKOBCKHI MHCTUTYT HAYKH U TEXHOJIOTHIA"
Autonomous Non-Profit Organization for Higher Education
"Skolkovo Institute of Science and Technology"

VTBEPXJIAIO / APPROVED BY
Pexrop / President
AII. Kynemos / Alexander Kuleshov

Mogay.s 1. "Hayka, TexuHuka u TexHojoruu' (36 3.e.)

Stream 1. "'Science, Technology and Engineering (STE)" (36 ECTS credits)
Oos3aTeapHas YacThb - 3 3.e. / Compulsory Part - 3 ECTS credits

«_» 2023 r.
YueGHblii nu1an moaroroBku Marucrpos / Master Program Curriculum 1 ron/ Year 1 2ron/ Year 2
o obpaszoBarespHOi mporpamme "Hedrerazosoe neno", mo nanpasnenuio 21.04.01 Hedrerasosoe merno /
Educational Program "Petroleum Engineering", Field of Science and Technology 21.04.01 Petroleum Engineering Herseprs / Term Herseprs / Term
(hopma 00yueHust — OuHas, CPOK 00y4eHus — 2 roaa, roj npuema - 2023 / Ocenb / Becna / Ocenb / Becna /
Full-time study, study period - 2 years, year of admission - 2023 Fall . Spring Fall . Spring
= 3uMHHI Jletnsis 3uMHHI
HaumenoBanue KypcCa Ha aHTJIMMCKOM
# | Kox xypca n HaumeHnoBaHue Kypca Ha pyCCKOM SI3bIKE JaLIKe 3.e.* cemecTp / 4eTBepTh / cemecTp /
PEPEKBHINTLI 1| 2 | WinterTerm | 3 | 4 [ SummerTerm [ 5 | 6 | WinterTerm | 7 | 8
Course Prerequizites - . - . ECTS*
# Code Course Title in Russian Course Title in English credits

Monayais 2. "Otpacas' (12 3.e.)
Stream 2. "'Sector™* (12 ECTS credits)

O6s3arenbHast yactb - 12 3.e. / Compulsory Part - 12 ECTS credits

1 | MA030064 | | Beenienue B negrrerasosoe neno [ Introduction to Petroleum Engineering | 3 [ 3] | | [ ] | |
YacTh, popMHpYeMas YIACTHHKAMH 00pa3oBaTebHbIX oTHOeHHi - 33 3.e. / Elective Part - 33 ECTS credits
2> | MA030347 IepenoBble TEXHOIOTUH OypeHHUs U Advanced _DI’IIIIng and Completion 3 3
3aKaHYNBAHUS CKBAKUH Technologies
3 | MA030365 f;:fb‘l’cmy”yp“p“a‘*ﬂ“e KOHACHCHPOBAHHLIC | oy Condensed Matter 3 3 X
4 | MAQ30343 Mep3I10THBIE TIOPO/Ibl ¥ IPUPOAHbIE TUPATHL Permafrost and Natural Hydrates 3 3 X
5 | MA030346 OueHKa CBOMCTB OO/ Pe3epByapoB Reservoir Rock Characterization 3 3 X
6 | MA030466 Oprannyeckasi TEOXUMHES YTIIEBOJOPOIHBIX Organic Geochemistry of Petroleum 3 X
cucTeM Systems
7 | MAOBOS91 MogaenupoBanue MHOTO(ha3HbIX TEYEHHH U Modeling of Multiphase Flows and 6 6
OCJIO)KHEHUsI B He(hTeo0bIue Flow Assurance X
8 | DA060295 TemioBast neTpopU3UKA U FEOTEPMHS Thermal Petrophysics and Geothermy |6 6 X
9 | MA060024 BeruncnuTenbHas TMHEHHAs anrebpa Numerical Linear Algebra 6 6 X
10| MA060018 MammHHOE 00ydeHne Machine Learning 6 6 X
11| MA030289 | MA030346 [Merpodusuka u HHTEPIPETALIH JAHHbIX PetrophySI_cs and Well Log 3 3 X
reo(pM3UIECKUX HCCIIEIOBAHIH CKBOYKHH Interpretation
12| MA060291 JloObIva rasa 1 ra3oBble THAPaThl Gas Recovery and Gas Hydrates 6 6 X
13| DA060190 [puKiaaHas reoMexaHnKa Applied Geomechanics 6 6 X
14| MA060561 Hedrerasosast reopusuka Petroleum Geophysics 6 6
15| MA060117 Meroibl yBeIMUEHHS HE(TEOTIa4uN Methods of Enhanced Oil Recovery 6 6
16| MAOB0267 ['eoorust ¥ TPEXMEPHOE MOEITUPOBAHKE Carbor_\ate Reservoir Geology and 3D 6 6
KapOOHATHBIX pe3epPBYapoOB Modeling
17| MA060085 [CeocTaTCTHKA M MOJIENIMpOBaHe KowiektopoB | Geostatistics and Reservoir Simulation |6 6
18| MA030288 TepMoaMHAMHKA ¥ ABJIEHHS [TEPEHOCA HA Thermodynamics and Transport at 3 3
HaHoMacIITade Nanoscale
19| MA030563 TexHONMOrMK HH(POBOro KepHa Digital Core Processing 3 3
20| MA030562 CeiicMuueckas Tomorpadust Seismic Tomography 3 3
21| MAO60540 MoneanOBaHHf: pa3pabOTKH HEDTIHBIX Adv.amceq Reservoir Modeling and 6 6
MECTOPOKJICHU I Engineering

MB120005

TIponss OJCTBCHHAas ITPAKTUKA

Industrial Immersion

Mopayib 3. "UHHOBauMH U npegnpuHuMareaberso’ (12 3.e.)
Stream 3. ""Entrepreneurship and Innovation (E&I)" (12 ECTS credits)

O6si3aTebHas yacThb - 6 3.e. / Compulsory Part - 6 ECTS credits

Monays 4. "Hayuno-ucciaenoBaTeIbckasi paboTa H BbIITyCKHas KBaaupukanuonnas padora (BKP)" (36 3.e.)

Stream 4. ""Research & MSc Thesis Project™ (36 ECTS credits)
Oobs3arenbHast yacTh - 36 3.e. / Compulsory Part - 36 ECTS credits

23] MC060001 | [ Macrepckas nnroBaumit [ Innovation Workshop [ 6 [6] | [ ] [ ] [ ]
Yactb, popMupyemasi y4aCTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHI - 6 3.e. / Elective Part - 6 3.e.
24| MC030011 JIuziepcTBO [UIsl MFHHOBATOPOB Leadership for Innovators 3 3 X
25| MC030029a TCXHOH?FI/I‘{CCKOG MIpeIPHHIMATENLCTBO. Technolggy Entrepreneurship Seminar: 3 15]15 X |x
Ba3oBblil ceMUHap Foundation
26| MC030023 [pennprHAMaTEIbCKAs CTPATET s Entrepreneurial Strategy 3 3 X
27| MC060025 Macrepckast cTapTanos Startup Workshop 6 6 X
28| Mco30013 BuoMenuIMHCcKie HHHOBALIN U Biomedical Innpvatlon and 3 3 X
[pEIPHHAMATEILCTBO Entrepreneurship
29| MC030445 MapKeTHHT 1 KOMMEpUHATH3ALIS IS Entreprengurlal .Marketlng and 3 3 X
npeprHHAMAaTeNIel Commercialization
30| MC060545 3armyck cTapTanoB Ha 6ﬁ3e HAayKOEMKHX U St_ar_tups LaunchPad: DeepTech and 6 6 X
IUPPOBBIX TEXHOJIOTHIT Digital
31| MC030014 JlenoBasi KOMMYHHKAIHS Business Communication 3 3 X
32| MC030029b TeXHOJ‘IOFH'-IeEKOC MIPEAIPHHUMATEBCTBO. Technology Entrepreneurship Seminar: 3 15|15
VYriay6iaeHHblH ceMuHap Advanced
33| MC030030 HaHOMaTe?HaHBI JUISL TIPEINPHHIMATECTBA 1 Nanomaterials E&I 3 3
MHHOBAIHT
TeXHOJIOTNYEeCKHEe MHHOBALUK: OT PE3yJIbTaTOB Technological Innovations: from
34| MC030016 N TIHH: OT PE3y. Research Results to Commercial 3 3
HCCIIEIOBAHMI K KOMMEPYECKOMY MPOAYKTY Product
PaspaboTka ToBapoB M ycIyr uepes qusaitnepckoe | Developing Products and Services
35| MC030022 MBIIILICHHE through Design Thinking 3 3
KitroueBble HaBbIKM HHHOBATOpa: KpuTHdeckoe n | Innovators” Essential Skills: Critical and
36| MC030564 TBOPYECKOE MBIIIICHNE, KOMMYHHUKALHS 1 Creative Thinking, Communication and 3 3
COTPYAHHYECTBO Collaboration

Monyis 5. "UHauBuayaibHoe 00yyeHue cryaenta' (24 3.e.)

Stream 5. ""Options" (24 ECTS credits)
YacTh, popMHpYeMas YIACTHHKAMH 00pa3oBaTeJbHbIX OTHOIeHHI - 24 3.e. / Elective Part - 24 ECTS credits

37| MDO60001 Hayuno-uccienoBarensekas pabora. YueOHast Early Research Project 6 3 |3
[paKTHKa
38| MD120002 Hayuno-nccaenoatensexas pagora. Thesis Research Project 12 33 6
[peuIOMHas IPAKTHKA
39| MD090023 Hayuno-uccienoBarensckuii cemunap no BKP ;Pee;é;el:r’]rs(;posal, Status Review and 9 3 (3 |X 3
40| MD090003 BsinonHenune u 3aumra BKP Thesis Defense 9 9

41| ME030568 [IpakTUKYM aHTJIMHCKOTO 3bIKa English Toolkit 3 3

42| ME030566 JluccepTarus no-aHrIHHCKY: IepBhIe MIark First Steps to Thesis in English 3 3 X

43| ME030569 (OCHOBEI aKaJIEMUYECKOT0 aHIIIMHCKOrO Academic Writing Essentials 3 3 X

44 Kypchl 110 BEIOOpY M3 KaTajora KypcoB Electives from Course Catalog X X X X X X
45| MA030282 MaremaTHKa 71 HEDKCHEPOB Mathematics for Engineers 3 3

46| MA030111 BaejieHre B aHAIU3 JaHHbBIX Introduction to Data Science 3 3

47| MA030121 BerqucnnTensHble METO/IBI B H300paskeHHAX Computational Imaging 3 3 X
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48| MA060255 Liugpopas 06paboTKa CHTHAIOB Digital Signal Processing 6 6 X
49| MA030348 BBenieHne B KOMIIBIOTCPHOE 3pEHHE Introduction to Computer Vision 3 3 X
50| MA060002 MeToab! ONITUMU3ALNN Optimization Methods 6 6 X
51| DA060057 I'mybokoe o0yueHue Deep Learning 6 6
52| ME030567 AHMIMACKHI 5A3BIK JUIs AMCCEPTALUN Master Your Thesis in English 3 3 |X
53| ME0X0040 VccnenoBarelibCKuil ceMUHAp Additional Thesis Research X |X X | X
54| MEOX0041 VccnenoBaTenbCKHil POSKT Short-Term Project X X X X X
dakya (MmakcumyMm 20 3.e. Bcero, Makcumym 10 3.e. 3a yueOHBIH rox)
Facultative (Extracurricul ies - maximum 20 ECTS credits overall, maximum 10 ECTS credits per year)
55 Kypcel 110 BEIOOpPY M3 KaTajiora KypcoB Electives from Course Catalog X X X X X X
56 | MFOX0010 Iepuon pakynpratnBoB ISP** Independent Study Period** X 3
MunnmanbHast Harpyska B rox / Minimum Qverload per year: 60 60
Bcero B rox (6e3 dakynsraTuBoB) / Total by year (without facultative)
MakcumanpHas Harpy3ska B rox / Maximum overload per year: 70 70
Bcero B rox (¢ ¢axynsratusamu) / Total by year (with facultative)
WTOI'O / TOTAL: 120-140

* 3.e. - 3aueTHble exHuLbl (kpeauTsl ECTS), X - yueOHbIi 3JIeMEHT MOXKHO BBIOPATh B YKa3aHHBIX 4eTBepTsX, [ A - rocysapcTBeHHast HTOrOBasi aTTecTalust

* 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

** Harpy3ska niepuoja (axkyinbTatuBoB ISP ncuucisercs B aCTpOHOMHUYECKHX Yacax

ITnan onobpen KomuTeToM 1o 00pa3oBaTeIbHOM AeITeIEHOCTH Y4eHoro coBeta. [Iporokon 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 00pa3oBaTeIbHON A.H.Yepemucun TIpopekTop 110 yueOHoii padore / K.®oprun
IIPOrpaMMBI /

Education Program Director Alexey Cheremisin Dean of Education Clement Fortin

32



[Tpunoxenue 4 k [lomoxxerno 06 OCHOBHBIX 00pa30BaTEILHBIX MTpOrpamMmax /
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[Tpumep yuebHOTO TIIaHa porpammsl PhD aiis oOygaromuxcst, mpuHATHIX Ha 00y4enue panee 2022/2023 yue6Horo roaa /
Example of PhD curriculum for students admitted prior to the 2022/2023 academic year

Skolkovo
Insﬁfufe Of Science ABTOHOMHAS HCKOMMEpYECKad oGpasoaaTenLHaﬂ OpraHu3anusa BbICIIETO 06pa30BaHI/I$I
"CKOJIKOBCKHii MHCTUTYT HAYKH M TEXHOIOTHH" YTBEPXXIAIO / 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.

1o HarpasyieHnto 27.06.01 YrpasieHne B TEXHHYECKHX CHCTEMaXx /
Field of Science and Technology 27.06.01 Control in Technical Systems
¢opma obyuenus — ounasi, cpoxk odyuenust — 4 roga /
full-time study, study period - 4 years

# Konx kypca HanmeHoBaHue Kypca Ha pyCCKOM SI3bIKE HaumeHnoBanue Kypca Ha aHTJIMHCKOM S3bIKE 3.e.* Popma
I KYyp yp py! yP ~ aTrectaruu** 1ron/ 2 roxn/ 3ron/ 4 ron/
.3
. 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)

OosizatensHas yacth / Compulsory part

1 DG060026 HWcropust u punocodus HAayKu History and Philosophy of Science 6 2 G X X
2 DG030102cf ﬁz;(;ionomﬂ HAYUHBIX HCCIICHOBAHNH HEDKCHEPHEIX | pasearch Methodology for Engineering Systems 3 3 G X X X
Bapuatusnas yactsb / Elective part
TTo BBIOODY / 1 fotl
3 From the list Kypc no neparoruxe (13 crmcka') Pedagogy course (from the list*) 3 X X
4 TTo BBIGOpY / Kypc no npexnpuaIMaTenbCKoi 1/umm E&I course (from the list?) 6 X X

HHHOBaIIHOHHOﬁ JCATCIbHOCTH (U3 CHI/ICKaZ
Monyas 2. Kypcsl o ocHOBHO# npeaMeTHoii o6actu (12 3.e.)
Module 2. Advanced Major-Field Courses (12 ECTS credits)

Bapuatusnas yactsb / Elective part

Advanced Major-Field Courses (from the list %) 12 2 G X X

From the list

ITo BeIGOpY / | Kypchl 1o ocHOBHOM npexMeTHOI o6nacTy (13
From list crucka ®

Monayasb 3. "Ileqarornyeckasi npakruka' (3 3.e.)
Module 3. ""Pedagogical experience' (3 ECTS credits)
6 | DGO030005 [ Memarormueckasmpaktnka | PedagogicalExperience [ 3 [ 3 | p [ [ X [ X [ X |
Mogayas 4. UcenenoBanusi 1 pa3padoTku 1o Teme auccepramun (201 3.e.)
Module 4. Thesis Research & Development (201 ECTS credits)

7 DD060021 VY TBepK/IeHHE TEMBI IUCCEPTALIUH Thesis Proposal Defense 6 3 P X X
8 DD030023 KBamdukamoHHBII SK3aMeH Qualifying Exam 3 €) G X X
9 DD192022 VccnenoBanus 1o TeMe AMCCEPTAIH Thesis Research 192 3 P X X X X

oayJib 5. 3ammra quccepranuu (6 3.e

Module 5. Thesis Defense (6 ECTS credits)
Hayunsrit 1okmag 06 OCHOBHBIX pe3ylbTaTax
10 DD060024 MO/ICOTOBJIEHHOMN HAYYHO-KBAIM(HUKAMOHHOM Thesis Final Review u F
paboTEI
11 TTy6auunas 3ammra auccepranuu PhD Public PhD Thesis Defense
®akyJabTaTHBBI (MaKcHMYM 60 3.e. Bcero, MakcumyM 15 3.e. 3a y4eOHBIii rox)

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

12 DG030003 AHIMACKAHN S3BIK English 3 €] G X X
13 DF030029 AHTIHACKHUI S3BIK TS aCIIMPAHTOB: TTOATOTOBKA K Academic Communication: Preparatory English 3 3 p % X X
KaH/IMJIATCKOMY 9K3aMEHY for PhD Exam
14 DG030102 MeTo101I0THs HAyJHOTO Mccenoanus (13 crmcka’) | Research Methodology (from the list®) 3 3 G X X X
60 60 60 60

240

* 3.e. - 3auetHble enunuUIs! (kpemutsl ECTS), ECTS - European Credit Transfer and Accumulation System
** 7 - 9K3aMeH, 3 - 3aueT, X - y4eOHBII 3JIEMEHT MOKHO BBIOPATh B yKa3aHHbIX Tojiax, M - urorosas arrecranust, G - Graded course, P - Pass-Fail course, X - curriculum element can be chosen in specified years, F -
final attestation

'Cuncok kypceos no nenaroruke / ‘The list of pedagogy courses

1 DG030025 Ilemaroryka BbICIICHT IIKOJIBI Pedagogy of Higher Education 3 3 P X X
2 DG030039 IIpuKIiaaHas MeIaroruka BbICIIEH IIKOJIb Teachers Toolkit for Higher Education 3 €] G X X
3 DG030030 Toyieprkka U OleHKa 00yYeHHS CTYICHTOB Facilitating and Assessing Learning 3 3 P X X
CHnHCOK KypcoB 110 NpeAnpHHAMATEIHCKOI H/HJIN HHHOBALMOHHOI AesTeabHocTH / 2The list of E&I
1 DC060023 Macrepckasi OCHOBaTelIeil cTapTanos Startup Founders Workshop 6 3 P X X
2 MC030025 Macrepckasi cTapTarnos Startup Workshop 3 3 P X X
3 MC060026 Pa3paGoTka HOBLIX MPOYKTOB COMARHE 10T: Launching New Products & Startups 6 €] G X X
cTapTanoB B cepe HHTepHeTa Bellei
4 DC030017 Texx—xonomqeaioe [UIAHUPOBAHHE H JIOPOKHBIE Technolpgy Planning and Roadmapping: 3 5 G X X
kapTsl. BasoBslil Kypc Foundation
5 DC030018 TexHonornYECKOE IUIAHHPOBAHHE U IOPOKHbIC Technology Planning and Roadmapping: 3 5 G X X
KapThl. YTIyOJeHHBIH Kype Advanced
6 MC030022 Pa3paboTka TOBapoB U yCIIyT uepes AusaitHepckoe Deyelf)ping Products and Services through Design 3 ) G X X
MBbIIIICHHE Thinking
7 MC030023 IpeanprHnMaTenbCcKas CTpaTerus Entrepreneurial Strategy 3 €] G X X

3Cnmcok KypcoB 10 0CHOBHO
MonenbsHO-0pHEHTHPOBAHHOE IPOEKTHPOBAHIE

1 DA060444 cHOTOM Model Based Systems Engineering 6 €] G X X
2 DA060309 AHanu3 JaHHBIX JUIS KOCMUYECKOM MOTO[bI Data Analysis for Space Weather 6 €] G X X
3 DA060380 CrOyTHUKOBAsI HABHTAIHS Satellite Navigation 6 D G X X
4 DA060200 gr;ﬁ“;mcme mpotiecekl B npeoGpasosariu Non-Equilibrium Processes in Energy Conversion 6 c} G X X
5 DC030017 TeXHonornquIioe IUIAHUPOBAHHE U JOPOXKHEIE Technolpgy Planning and Roadmapping: 3 3 G % X
kapThl. Ba3oBblil Kypc Foundation
6 DC030018 Texnomnoruueckoe TUIAHHPOBAHHE U IOPOXKHEIS Technology Planning and Roadmapping: 3 3 G X X
KapThl. YTIIyOICHHBIH Kypc Advanced
7 DA060057 I'nyOGuHHOE 00yUYeHHe Deep Learning 6 D G X X
8 MAQ060201 Bo3obHoBIsIeMast DHEPTETHKA Renewable Energy 6 €) G X X
9 MA060002 MeTobl ONTUMU3AIUHA Optimization Methods 6 €] G X X
10 MAQ060198 CuioBast DIeKTPOHHKA Power Electronics 6 €) G X X
11 MAO060441 DJIEKTPOIHEPTETUYECKUE PHIHKU U PETYIUPOBAHKIE Power Markets and Regulations 6 2 G X X
12 MAO060056 MHTEIIeKTyaIbHBIC SHEPTOCUCTEMBI Smart Grids 6 D G X X
13 MAQ60083 IIpoexTupoBaHUE CUCTEM yIPaBICHUS Control Systems Engineering 6 €) G X X
14 MAO060238 AHaJU3 SKCIIEPUMEHTAIbHBIX JaHHBIX Experimental Data Processing 6 2 G X X
15 MA060440 Kocmuueckas otpacib Space Sector Course 6 €) G X X
16 MAO060283 Jlokanu3sanys ¥ IIOCTPOEHHE KAPT B POOOTOTEXHUKE Perception in Robotics 6 2 G X X
18 MAO060018 MarunHoe 00yJeHne Machine Learning 6 2 G X X
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19 MAO60148 BBe):[erIe B YIIPaBJICHUE KH3HEHHBIM [THKIIOM Introduction to Product Lifecycle Management 6 35 G % X
U3IEIHi (PLM)

20 MAOB0252 CKBO3HOE IPOEKTHPOBAHUE: TU(PPOBOE Adv'an'ced'PLM techniques: Digital Design and 6 35 G % X
ITPOEKTUPOBAHUE U ONITUMM3ALIUS Optimization

21 MA060253 gsgfg’fp‘:ﬁanp"e“mm“‘*“: TPOHU3BOACTEO Advanced PLM techniques: Product Prototyping 6 5 G X X

2 MAO60254 CKBO3HOE NPOSKTHPOBAHHE: HCTIBITAHMS H Ad\{anc_ed PLM techniques: Testing and Models 6 5 G X X
BaJIMJIALMs MOJEIIeH Validation

23 MAO060352 MaremMaTH4eCKHE METO/bl B HAYKE U TEXHHKE Math.emathal Methods in Engineering and 6 €] G X X

Applied Science

24 MAO060050 Pob6oroTexHuka Robotics 6 €] G X X

25 MAO030456 BupTyanbHas-10N0IHEHHAs. pealbHOCTh M XalTHKA Virtual Reality and Haptics 3 €] G X X

1 MAO030489 Hayunsrit CeVIVVII/IHap "DHepreTuuecKue CUCTEMBI U Research _serninar "Energy systems and 6 3 P X X
TEXHOJIOTHU technologies'

2 DG060106 36panHBIe BOIPOCHI YHEPTeTUKY: (PU3HIECKHE, Selected _TOpiCS in Energy: Physical, Chemical and 6 3 P X X X
XHMHYECKHE U Te0(pU3NIECKHE aCTICKThI Geophysical Challenges

3 DG030102es Merozonorus HaydHOro HCCIIENIOBaHHS: Hay1HbII Research Methodology: Space Center Seminar 3 3 P X X X
CeMHHAp KOCMHYECKOr0 IEHTpa

[Tnan onobpen OOpazoBaTeIbHBIM KOMUTETOM Y4eHoro coBeta. [Ipotokon NeS5 ot 30.09.2021 1. /
Curriculum approved by the Educational Committee of the Academic Council. Minutes #55 on September 30, 2021.
IIpencenarens nporpaMMHOIO KOMHUTETA K. ®oprun [IpopexTop no yueOHo# paboTte K. ®oprun

Chairman of PhD Program Committee

Clement Fortin

Associate Provost, Dean of Education
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Appendix 5 to the Policy on Graduate Educational Programs

IIpumep yuyeoHoro miiana mporpammsel PhD 11 o0yuarommxcsi, NPUHATHIX HA 00yyeHue HaunuHas ¢ 2022/2023 yuyeoHOro

Skolkovo

Institute of Science
and Technology

Skoltech

ronxa / Example of PhD curriculumfor students admitted starting from the 2022/2023 academic year

ABTOHOMHasI HEKOMMEpUYECKas O6pa3OBaTCHI)HaSI OpraHusanus BhICIIETO O6pﬁ30BaHH}[

"CKOJKOBCKHII HHCTUTYT HAYKH U TEXHOJIOTHIL" YTBEPXJIAIO / APPROVED BY

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

2022 .

YueGHbIi NUIAH MOATOTOBKH HAYYHBIX H HAYYHO-IEJArorH4ecKnx kaapos B acmupantype / PhD Curriculum
(opma o0yuenus — ounasi, Cpox o0yuenus — 4 roxa, rox mpuema - 2022 / full-time study, study period - 4 years, year of
admission - 2022
O6paszosarenbhas nporpamma PhD / PhD Program: ""**Maremartuka u mexanuka'' / **Mathematics and
Mechanics"
Hay4Hast crienranbHocTs: '1.1.8 Mexanuka 1eopmupyemoro Tepaoro tesa'’, *'1.1.9 Mexanuka suIKkocTH, raza u niasmbr’' / research area: "1.1.8 Solid Mechanics', **1.1.9 Fluid Mechanics"
3auéTHble o
HaunmeHoBauue snemenTa obpasoBarensHoi nporpammsl / Doctoral Program Koz kypea €MHULBL/ Kareropus ozieverira | - Tlepron OF oS, yueOHii rox /
/Course /Element status Studyperiod, year of study
Element d ECTS
code credits
1. Hayunsrii kommnonent / PhD Thesis Research
. O6s3aTenbHblii /
Hccaenosanus no Teme nuccepranun / Thesis Research - Mandatory 1-4
2. O6paszoBareabnblii KommoneHT / Coursework
Oobs3aTenbHblii /
Meroposorus Hayunoro ucciaenosanusi / Research Methodology Mandatory 1-2
MeTo10/10TUst HAy4YHOTO MCCIIEI0BaHus: HayuHbli cemunap Llentpa Texnonoruii matepuanos / Research
1 Methodology: CMT Research Seminar DG030102dm 3
o ) Oos3aTebHBIii /
Kypcsl 10 ocHOBHOIT ipeMeTHOoii o6actu u3 ciiucka/ Advanced Major Field Courses from the list: 12 Mandatory 1-2
2 Ocuossl ajyTuBHBIX TexHouornii / Fundamentals of Additive Technologies MA060243 6
3 DyHKIMOHAIBHBIE MaTepHaibl 1 okpsiTHst / Functional Materials and Coatings MA030454 6
4 Mexanuka cruiomssix cpen / Continuum Mechanics DA060181 6
5 Ananms u npoekTupoBanne koHcTpykimii / Structural Analysis and Design MAO030067 3
6 Yncennsie Metospl B Hayke 1 TexHrke/ Numerical Methods in Engineering and Applied Science DA060239 6
7 Ocuossl Metasutypruu / Fundamentals of Metallurgy MA030519 3
8 Merox koHeuHbIx snemenToB / Finite Element Analysis MA060355 6
9 Ceomerpuueckoe Mogenuposanre/ Geometric Modeling MA060297 6
10 [lepcnekTuBHbIe auiuTHBHBIE TexHonoruu — Kepamuka/ Advanced Additive Manufacturing — Ceramics MA030516 3
MeToisl MAIIMHHOTO 00YUeHH s /IS pEIEHNs] HAyYHBIX M HHXKeHepHbIX 3a1a4 / Machine learning for
11 engineering applications MAO030518 3
12 BelunciuTenbHas MexaHuka )uakocTy u raza / Computational Fluid Dynamics MA060450 6
13 Merozsl ontumusaimu Konctpykimii / Structural Optimization MA060452 6
O6s3aTenbHbIil /
O6mue kypest / General courses 9 Mandatory 1-2
14 HUcropust u punocodus vayku. Kanaunarckuii sxzamen / History and Philosophy of Science. Candidate DG060026 6
Exam
15 Amnrsmiicknii si3eik. Kanmnarckuii ox3amen / English. Candidate Exam DG030003 3
. Heo0s3aTenbHbIi
®axyabtaTHbl / Optional Courses / 1-2
Optional
AHTTIHCKHIA SI3BIK TSI ACTHUPAHTOB: TIOATOTOBKA K KaHAaaTckoMy ak3amery / Academic Communication:
16 Preparatory English for PhD Exam DF030029 3
17 Kypcsl o nHHOBaImsIM U npeanprHiMartenbcTBy / Entrepreneurship and Innovation courses
. . O6s3aTenbHbIi /
IMenarormueckas npakTuka / Pedagogical Experience DG030005 3 Mandatory 1-2
. O6s3aTenbHbIi /
VTeep:xaenne niana quccepramnn / Thesis Proposal Defense DD060021 6 Mandatory 1-2
O6s3aTesbHbIii /
Ksanunduxanuonnslii 3x3amen / Qualifying Exam DD030020m 3 Mandatory 1-2
m
O6s3aTesbHbIii /
E:xeronnas arrectanus / Annual Progress Review - Mandatory 1,23
3. Utorosasi arrecrauust / Thesis Final Review
Ob6s3aTenbHblii /
Hrorosas arrecranus / Thesis Final Review - Mandatory 4
ITnan onoOpen O6pa3oBaTeIbHBIM KOMUTETOM YueHoro coBera. IIporokon Ne_ ot .2022 r. / Curriculum approved by the Educational Committee of the Academic Council. Minutes#___ on , 2022

Ipencenarens NporpaMMHOTO KOMHUTETA

Chairman of PhD Program Committee

P.J. Hurmatynuu TIpopexrop 1o y4eOHoii pabote K. ®oprun

Robert Nigmatulin Associate Provost, Dean of Education Clement Fortin
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PET'JIAMEHT
PET'UCTPALIUMU HA KYPCbI

REGISTRATION RULES
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paspabotannblii B Ckonrexe AJis

dopMupOBaHUA  MHAWBUIYaTHbHOM
o0Opa3oBarenbHON TPaeKTOPHUH
oOyuaronierocs B rporiecce
oOyueHusi. PernaMeHT omuchIBaeT
mporecc perucTpamnuu
oOyyarommxcsi Ha Bce ydeOHbIC
DJIEMEHTHI 00pa3oBaTeIbHON
IPOTPaMMBI.

1.2.B cOOTBETCTBUU ¢ YUYCOHBIM IIJITAHOM

00pa3oBaTeNbHOM pOTPaMMBI
oOyyaroluiicss JIOJDKEH OCBOUTH
o0si3aTenbHbIC yUueOHBIC JIEMEHTHI U
y4eOHBIE 3JIEMEHTBHI 10 BHIOODY.

OOyuyaromieMycsi ~ pEKOMEHJIyeTCsl
Jenath BBHIOOP B COOTBETCTBUHU CO
CBOMMH po¢heCCUOHATEHBIMU
UHTEpecaMu C y4eTOM
pEKOMEHAAUN Hay4YHOI'O
pykoBoauTens. s MOIHOLEHHOTO
BbIOOpa  OOydJaromuiicss  uMeer
JOCTyT K YTBEPKIACHHOMY
yueOHOMY IIJIaHy, KaTaJor'y KypCoB,
paboyuM mporpaMMamM JUCIMILINH,
TpeOOBaHUAM K Y4eOHOW Harpyske
oOyyJaroierocs.

Peructpauuss oOywaromierocst Ha
oOs3aTeNbHbIE yUYEOHBIE 3JIEMEHTHI
TaKue Kak, Harpumep,
00s13aTeNbHBIC TUACIATIINHEL,
MPOU3BOICTBEHHAS MpaKTHKa,
«Macrepckas VHHOBAIAI» 51
3a1uTa BBIITYCKHOU
KBATM(UKAITMOHHON paboTHhI
MPOU3BOAUTCS B DJIEKTPOHHOU

nH(OPMAITMOHHO-00pa30BaTEILHON
cpene (OMOC) npu mnoauepxke
JlenaprameHTa 00pa3oBaHUsI.

Peructpauust oOydaromierocss Ha

1.1.Peructpanus Ha Kypcel — mporecc, 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



yueOHbIe D3JEMEHTBI 10 BBIOOPY elective curriculum elements such as

TaKue Kak, HaIpuMep, TUCIHILIHHEI elective courses and short-term
10 BBIOOPY WJIM MCCIICIOBATEIILCKHC projects via the Information System
IIPOEKTHI, OCYIIECTBIISETCS themselves.
OOyJarOIIMMCSl  CaMOCTOSITEIPHO B
BUOC.

1.3.MunuManbsblii  00beM  ydeOnoit 1.3.The minimum educational workload
Harpy3Ku 00y4aroIerocs of an MSc student per Term is 12
MarucTpaTypbl B y4eOHYIO Y€TBEPTh ECTS credits. The maximum limit
— 12 3.e. MakcHMaIbHOE KOJIUYECTBO per Term is 18 ECTS credits.

3aUETHBIX E€JIMHMI], KOTOPOE MOXKET
OBITb OCBOCHO B YYEOHYIO UETBEPTh

—18.

1.4.[lenapTameHT obpazoBanust 1.4.The Education Department informs
CBOCBPEMEHHO UHPOPMUPYET students about the start of
00yJaromuxcst 0 Havaje registration, registration regulations
pETUCTpAIHH, periaMeHTe and publishes course schedule for the
pETUCTpaInH, nyOnuKyeT following Term.

pacrycaHue 3aHiATHH Ha O4epeHYI0
y4eOHYIO YETBEPTb.

1.5.ITepuon peructpanmu — Bpemsi, B 1.5.Registration period is time when

TEUCHUE KOTOPOro OOydaroIuecs students register for courses and/or
PETUCTPHUPYIOTCSI Ha JTUCIUATUINHBI projects. Registration opens in the
/WA~ TIPOCKTHl.  Perumcrparms Information System, as arule, at least
otkpeiBaeTcs B OMOC, kak npaBuiio, three weeks before and closes two
HE TIO3JHEE TpeX Hemenb W weeks prior to the beginning of the
3aKaHYMBAEeTCAd 3a ABE HEACIH [0 Term.

Hayasia y4eOHON YeTBEPTH.

1.6.ITlepuon otkaza ot peructparuu 1.6.Drop/Add period, the first week of

(Drop/Add) — Bpems, B TedcHHE the Term, is time when a student is
KOTOPOTO  OOYYaIOUIMICS  MOXET allowed to cancel registration or
OTKa3aThCs oT BbIOpaHHOU register for another course or project.

JTUCHUUTUIMHBI U 3aPETUCTPUPOBATHCS
Ha JIpYyTyIO  JUCHUIUIMHY  WIH
MIPOEKT.

[lepyon oTkaza OT perucrpanuud —
nepBasi yaeOHast HeJlelsl YeTBEPTH.

1.7.MakcumanbHOE yuciao 1.7.The maximum number of students
oOydaromuxcsi, KOTOpPOE  MOXKET for a course is set in the syllabus. If
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1.8.Eciu

1.10. IlpenonaBarenu,

OBIThH 3aperucTPUPOBAHO Ha
JTUCIHILINHY, OIPEJICIICHO B
paboueii mporpamme. Ecmm B

MPOLIECCE PETUCTPALMU BaKaHTHBIC
MECTa 3aKOHYMJIUCH, 00ydaroluecs
3aMUCHIBAIOTCS B JIUCT OXHJIAHUA.
JlenaprameHT o0Opa3oBaHHUs
pPETUCTpUpPYET OOydYaromuxcs U3
JUCTa OXHUAAHUS B TOpSIKE UX
OYEPEAHOCTH IO Mepe TMOSBICHUS
BaKaHTHBIX MECT.

KOJIMYECTBO
3aperucTPUPOBAHHBIX Ha
TUCITUTUIMHY O00yYarOIINXCs MEHBITIE
YCTAaHOBJICHHOTO ~ MHHHUMAaJbHOTO
3HAYCHUS, TO TUCIUIUIMHA MOXKET
ObITb OTMEHEeHa JlemapTamMeHTOM
o0pa3oBaHus.

1.9.Tlocne okoHYaHHWs TEpHOJA OTKa3a
OT  PETUCTpALAA (Drop/Add)
y4deOHBIC JJIEMEHTHI, BBIOpAHHBIC
oOyyJarommmcs, CTaHOBSATCS

o0s3aTeIbHBIMA  JIJII  OCBOCHUSI B
TeKyIIel yueOHOM YeTBEePTH.

Hay4yHbIE
oOyyJarommxcs,
o0pa3zoBaTeIbHBIX
porpamm, o0ecreynBaroTCs
JIOCTYyIOM K  HHpOpMaIM# 10
npoueccy perucrpaunu B OMOC.

PYKOBOIUTEIN
KOOPAUHATOPBI

1.11. KoHtposib  3a  perucTpaiuei
OCYILECTBIISIET JlermapraMeHT
o0pa3oBaHUs.

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.

1.8.1f the number of students enrolled in

1.9.After

1.10. Course

1.11. Registration

39

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.
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IIpumep padoueii nporpammbl aucuumiaunsl / Course Syllabus

SkOIteCh Course Syllabus
Course Title (in English) Bayesian Methods of Machine Learning
Course Title (in Russian) BanecoBckme MeTofbl MawWnHHOro o6y4eHns
Lead Instructor(s) Burnaev, Evgeny

Is this syllabus complete, or do 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 technigues 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.

AHHOTaumn

Kypc nocesleH BaliecoBckoMy noaxody K pelleHuio pasnnydHbix 3agay MallvHHoro oby4eHuns n aHannsa
AaHHbIX. BallecoBCcKoMy Nogxon NeXXWT B OCHOBE PELUEHWs BaXKHbIX NPUKNAAHbIX 33[a4, Takux Kak
ofpaTHble 3aga4n, 3agayn Bbibopa Mogenu, 1 3agayy HenpepbIBHOrO (OHNanH) obyyeHnsa. Hanbonsluee
BHUMaHWe B Kypce yOeNnaeTcsa cnusaHnio MmeTogos rnybokoro obyveHunsi ¢ aneMeHTamu 6anecoBCKoro
nogxopa. 3TO CAWMAHWE CTano BO3MOXKHbIM Bnarogapsi passuTuio 3a nocnegHue 20 neT psaaa MeToaos
NpMBnn>XxeHHoro BbiBOAA.

CoBpemeHHble cTaTby MO MaLIMHHOMY 0BYHEHWIO HaCcTO MCMONb3YIOT MeToAbl NPUBNVKEHHOMO BbIBOAA.
OcHoBHbIM pesynbTatoM o6y4eHWs Ha Kypce ABNAeTCA YMEHUe YMTaTb U BOCMPOU3BOAUTE
COOTBETCTBYIOLLME CTaTbK, @ TAK)XKE NPUMEHATL COOTBETCTBYIOLLME METOAbI NPUBNVXXKEHHOro BbiBOAA ANS
pas3paboTKK anropuTMoB 6aNecoBCKOro MallMHHOMO obyyeHus. 0nsa JOCTUXKEHUA 3TOW Lienu B Kypce
npegycMoTpeHbl TEOPETUHECKNE Y MPAKTUYeCKWe 3aaHinsA, a TaKXKe UTOrOBbIN NPOeKT.

Lenb TeopeTuiecknx 3afaHuin Asoskas. Bo-nepsbix, X BbINOAHEHWE NO3BONUT CTYAEHTaM pasBUTb
HaBbIKKM NONY4YeHUs ABHbIX (hOPMYN, NCToNb3yeMblx B paboTax B OCHOBe METOA0B NPUBAMKeHHOro
BbiBOAA. [TpK1 3TOM, B COBPEMEeHHOI nuTepatype (hakTUHecKW OTCYTCTBYHOT UCTOYHUKW, MO KOTOPLIM
MOHO 6blN10 6bl U3YYNTb OCHOBHbIE NOAXOAb! K NONYHEHWIO TAKOIO POAa ABHbIX Pe3ynbTaToB.
BbInonHeHne COOTBETCTBYHOLMX 3aAaHWi NO3BOAUT BOCMONHWTE 3TOT Npo6en. Bo-BTOpbIX, HEKOTOPLIE
TeopeTUYeCKWe 3a4a4u, PeLleHHbIE B pamMKax YNPOLLEHHbIX NPEAnoNoKeHni, No3BONAI0T Nyylle
WHTYMTMBHO NOHATL TEOPETUHECKWE CBOMCTBA COOTBETCTBYIOWMX BaliecoBckunx meToAos. Lienk
NPakTUYeCKUX 3afaHnin NpocTa: peannaosark obcyxaaemsle METObI B MPOrpaMMHOM BUAE U U3YYUTEL UX
CBOWCTBA NPU NPUMEHEHWW K peanbHbIM AaHHbIM.

YKkazaHHble 3aaHnsi NOABOAAT YYaLLUMXCA K KyPCOBbLIM NPOEKTaM: BOCNPOU3BeeHne U o6CyxaeHue
COOTBETCTBYIOLUX CTaTel ¢ NepefoBbIX KOH(pepeHLUWA No MallMHHOMY 0BYYeHUIo, U/UAK peanuaaums
COBCTBEHHbIX HayYHO-WNCCNEef0BaTeNlbCKUX MPOEKTOB C NPUMeHeHWeM 6allecoBCKUX METOA0B MALLWHHOMO
obydenus.

2. Structure and Content

Course Academic Level Master-level course suitable for PhD students

Number of ECTS credits 6
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Lectures Seminars Labs
Topic Summary of Topic (# of (# of (# of
hours) hours)  hours)

- 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
Foundations. Exact - Asymptotic Certainty. Asymptotic Concensus.
Inference 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 7 7 0
- Stochastic Variational Inference. Latent Direchlet

Allocation

Practice: home assignment 1

Non-exact
Inference:
Variational
Approaches

- Variational Auto-Encoding models

- Stochastic gradients estimators and variance
Non-exact reduction
Inference: Deep - Variational Dropout 7 7 0
Bayes - Gsnerative Adversarial Models (GAN). Alpha-GAN,

Wasserstein GAN

Theory: individual home assignments

- Metropolis-Hastings. Lengevin Dynamics. Scalable
Non-Exact Langevin Dynamics
Inference: MCMC | - Gibbs Sampling. Applications to Matrix Competion 6 6 0
Approaches (NetFlix problem)

Practice: home assignment 2. Project announcement

3. Assignments
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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
q(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

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

Nk WN =

Final course project (groups up to 3):

¢ Possible to combine with projects from parallel courses
¢ 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:

¢ |ntroduction: 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

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

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

SN 1 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:
L T . 9780387848570
Data Mining, Inference, and Prediction. Springer, 2009.

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 9780387400846

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. Robgﬁ. The Bayesian Qhoice. me 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 Learmning

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
¢ 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;

e 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

¢ 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 guality 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
q(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.

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

¢ 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

¢ 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/CB0O8780511790942

¢ 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

* 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:0911.4863 [cs] (Nov. 2009). arXiv:
0911.4863. url: http://arxiv.org/abs/0911.4863

¢ 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:
/iwww2.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

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

e 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

¢ 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

¢ 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

¢ Michael E. Tipping. Probabilistic PCA. url: https://www.microsoft.
com/en-us/research/wp-content/uploads/2016/02/bishop-ppca-jrss.pdf
¢ 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: 1509.00519. url: http://arxiv.org/abs/1509.00519

¢ 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

¢ 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

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

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

¢ 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

¢ 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/15086.
02557

¢ 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 Maalee 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

* 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:
1606.007089. 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

¢ 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

¢ 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

* 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

¢ Eduard Gabriel B az avan. Fourier Kernel Learning. url: http://www.
maths.lth.se/matematiklth/personal/sminchis/papers/eccvi2bls. Pdf

¢ [David Barber. Optimization by Variational Bounding. url; https://
www.elen.ucl.ac.be/Proceedings/esann/esannpdf/es2013-65.pdf

¢ Gaussian Processes for Machine Learning: Book webpage. url: http://
www.gaussianprocess.org/gpml/

* Gaussian Process and Uncertainty Quantification Summer School 2017.
original-date: 2016-12-22T22:57:23Z. July 2018. url: https://
github.com/gpschool/gpss17

¢ James Hensman, Nicolas Durrande, and Arno Solin. “Variational Fourier
features for Gaussian processes”. In: arXiv:1611.06740 [stat] (Nov. 2016).
arXiv: 1611.06740. url; http://arxiv.org/abs/1611.06740

¢ Mehryar Mohri. Optimistic Bandit Convex Optimization. url: https:
//es.nyu.edu/~mohri/pub/bcop.pdf

¢ Tim Salimans et al. “Evolution Strategies as a Scalable Alternative to
Reinforcement Learning”. In: arXiv:1703.03864 [cs, stat] (Mar. 2017).
arXiv: 1703.03864. url: http://arxiv.org/abs/1703.03864

¢ Bobak Shahriari. Taking the Human Out of the Loop: A Review of
Bayesian Optimization. url:
https://www.cs.ox.ac.uk/people/nando.defreitas/publications/BayesOptL
oop.pdf

¢ Joe Staines and David Barber. “Variational Optimization”. In:
arXiv:1212.4507 [cs, stat] (Dec. 2012). arXiv: 1212.4507. url:
http://arxiv.org/abs/ 1212.4507

¢ Titsias. Variational Learning of Inducing Variables in Sparse Gaussian
Processes. url: http://proceedings.mlr.press/v5/titsias09a/ titsias09a.pdf
¢ Tianbao Yang. Nystro m Method vs Random Fourier Features: A
Theoretical and Empirical Comparison. url:
https://papers.nips.cc/paper/4588-nystrom-method-vs-random-fourier-
features-a-theoretical-and-empirical-comparison.pdf

6. Sequential Data

« Blei. Exact Inference: Elimination and Sum Product (and hidden Markov
models). url: http://www.cs.columbia.edu/~blei/fogm/2015F/notes/
inference.pdf

® Henrik |. Christensen. Graphical Models & HMMs. url: https://www.cc.
gatech.edu/~hic/CS7616/pdf/lecture6.pdf

¢ Eric P. Xing. Kalman Filtering. url: http://www.cs.cmu.edu/~epxing/
Class/10708-16/note/10708_scribe_lecture12.pdf

¢ Jonathan S. Yedidia. Understanding Belief Propagation and its
Generalizations. url: http://www.merl.com/publications/docs/TR2001-
22.pdf

¢ Thomas Minka. “Divergence Measures and Message Passing.”
Accessed August 9, 2018.
https://pdfs.semanticscholar.org/40b0/02847cecce2e3cfacae83e85393e5
7179a0c.pdf

52



[Tpunoxenue 8 k IlonoxeHnto 06 OCHOBHBIX 00pa30BaTENbHBIX MTpOorpamMmax /
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The Skolkovo Institute of Science and Technology CKONKOBCKMIA MHCTUTYT HAYKM M TEXHONOTMI
upon the decision of Examination Committee pelleHneM 3K3AMEHALNOHHON KOMUCCUM
from XX XX XXXX oT XX XX XXXX

hereby confers on npucyxaaert

Full Name ®UO

the degree of cTeneHs

Master of Science Marmcrpa

in B 06nactu

MSc Program title HazeaHune nporpammei

with all the rights and privileges €O BCEMM MPABAMU U MPUBUNETHUAMMI

thereto pertaining

SKO
o { g
S Lo
O -
MName Sumame / Mame Surname / z / [:\ ,/,/. -\'-. Y Z Date of Issve /Oarta ssigoum
HMma ©amunma Mma ©ammunma l‘E S k Dlt e G w WHIXNAX
President / Pextop Dean of Education / pe \ S\ S/ ~ Moscow, Russian Federation,/
MNpopexTop no yyeGuon o \ \j f“ Mockea, Poccuiickan Pegepaunn
Bote 4 — o
pe bo~——0 No. XXXX-01-XXXX
SUEIELE :
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