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TepMuHBI U onpeneeHUst

Cxoarex, HacTuTyT — CKONKOBCKMH WHCTHTYT
HAaYKH U TEXHOJOI'Ui.

OOyuaromecss — CTYJEHTHl MarucCTparypbl U
acrupaHTsl MHcTuTyTA.

CryaeHT  mMarucrpatypsl —  JIHIO, B
YCTAHOBJIECHHOM TMOpSJIKE  3auYUClIeHHOe  JUIs
NpoXoxaeHus  oOyuyeHHs  TO  Iporpamme
MarucTparypsl.

ACNIMpaHT — JIULO, B YCTaHOBJICHHOM TOpAAKE
3aYKMCJIEHHOE JUIA IIPOXOXKIEHUS OOy4YeHUs B
acrupaHType.

OOII — ocHoBHas obpa3oBaTenibHas Mporpamma
BBICLIIETO o0pazoBaHus, nporpamma
MarucTpaTypsl MWIM [porpamMma  IOArOTOBKU
Hay4yHO-TIeJarOrM4ecKuX KaJpOB B aclUpaHTYpe,
peanusyemas B MHctutyTe.

Y4eOubIll 31eMEHT — DJIeMEHT YueOHOro IaHa
o0pazoBaTenbHOM IpOrpaMMBl, Hanpumep,
JUCUUIUIMHA, [POM3BOACTBEHHas WM  WHas
NpPaKTHKa,  HAYYHO-UCCIICJOBATENIbCKUM MU
WHHOBaLIMOHHBI A IIPOEKT, Macrepckas
MHHOBaLUH, Hay4HO-UCCIIe0BATENbCKHA
CEMHUHAp, 3aIlUTa BBITYCKHOM KBaMU(QUKALHOHHON
paboTsl U 1Ip.

UupueuayaibHelid  yuyeOHBIH mjiaH - 1uiad
y4eOHOH JeATeNIbHOCTH obyyarorerocs,
obecreunBaroii  ocBoeHHe 00Opa3oBaTENLHOMN
NporpamMMbl Ha OCHOBE WHAWBHAYaNHM3alUU ee
cojepxkaHUa ¢  yderoM ocoOeHHocTe H
06pa3oBaTenbHBIX MOTPeOHOCTeH KOHKPETHOrO
00yyJaroIerocsl.

I'MA - rocypapcTBeHHas UTOrOBast aTTecTalus.

Terms and Definitions

Skoltech, Institute — Skolkovo Institute of Science
and Technology.

Students — the Institute’s MSc and PhD students.

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

'PhD student — a person duly enrolled in a Doctoral

program.

Educational Program — graduate program at the
MSc or PhD level implemented in the Institute.

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.

Individual study plan - a plan of educational
activities for a student which provides the
development of an educational program based on
the individualization of its content taking into
consideration the characteristics and educational
needs of a particular student.

SFA — State Final Attestation.



OIr'oC BO - ¢deaepanbHbIii rocyaapcTBEHHBII

oOpasoBaTebHbIN CTaHJapT BBICIIIETO
obpa3zoBaHHusl.

OHOC - osexTpoHHas  WH(OPMAUMOHHO-
obpazoBarenbHas cpeja.

ITonoxenue — TlonoxeHue 06 OCHOBHBIX

obpa3oBarepHBIX MPOrpamMMax.

FSES — Federal state educational standard in
higher education.

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

Policy - Policy on Graduate Educational Programs.



Hacrosiiee nonoxenue onpepenser nopsaaok
OpraHM3alliy ¥ OCYIIECTBIECHUs 00pa3oBaTeIbHOMN
JEATENLHOCTH [0 OCHOBHBIM 00pa3oBaTeNbHBIM
nporpamMmamM BBICIIIEr'O obpa3oBaHus
(nporpamMmaM MarucTpaTypsl U aclUpaHTyphl),
peanusyembIM B CKOJIKOBCKOM HHCTUTYTE HAYKH U
TEXHOJIOTMM, B 4YaCTU pa3paboTKH, YTBEPIKAEHHMS,

MOJEPHU3ALMK U 3aKPHITUS  OCHOBHBIX
o0pa3oBaTeNbHBIX  MpOrpaMM, &  TaKKe
YIpPaBJIEHHA OCHOBHBIMU  00pa3oBaTENBHBIMHU
NpOrpaMmamH.

IMonoxenue apiserca HEOThEMJIEMOIT COCTaBHOM
4acThIO CHCTEMBI JIOKAJIbHEIX HOPMATHBHEIX AKTOB
Ckonrexa 06 obpazoBarensHOil AATENLHOCTH.

IlonoxxeHue  pa3paboTaHo Ha  OCHOBaHUHU
CIIeIYIOLUX HOPMATUBHEIX IPABOBBIX AKTOB:

— @epepanbHblil 3akoH OT 29 mekabpst 2012
roga Ne 273-03 «O6 obpazosanuu B
Poccuiickoit @enepanumy;

— ®enepanbHblii 3aK0H 0T 28 ceHTsa6ps 2010
roga Ne 244-03 «O6 HHHOBaLMOHHOM
ueHTpe «CKOJIKOBOY;

— Ilpukas MuHuctepctBa o0pazoBaHust u
Hayku Poccuiickoit ®epepauum or 05
apenst 2017 roma Ne 301 «06
yrBepxaeHun llopsaxa. opraHusaliud u
OCYILECTBIICHHUS o0pazoBarenbHOH
JEATENBHOCTH 1O  0Opa3oBaTe/IbHBIM
nporpaMmamM BpICIIEro oOpa3oBaHus —
nporpamMmamM 6axaiiaBpuara, nporpaMmam
CreLHaNnTeTa, nporpamMmam
MarucTparypsl»;

— [Ilpuxaz Munucrepctea oOpasoBaHus
Hayku Poccuiickoit @enepamuu Poccuu ot
19 nosbps 2013 roma Ne 1259 «O6
yTBepxkIeHun [lopsika opraHusanuu u
OCYILECTBJICHUS obpazoBaTensHO
JEATeNIBHOCTH Mo 00pa3oBareNbHbIM
nporpaMMaM BBICIIET0 o0OpazoBaHus -
nporpaMMaM  TMOJATOTOBKM  HAY4HO-
NeJarorMyeckux KaJpoB B acIUPaAHTYpe
(ambroHKTYpE)M;

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

The Policy is an integral part of the system of
Skoltech policies regarding educational activities.

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

— Federal Law No273-FZ “On Education in
the Russian Federation” dated 29.12.12;

— Federal Law Ne 244-FZ “On the Skolkovo
Innovation Center” dated 28.09.10;

— Order of the Ministry of Education and
Science of the Russian Federation Ne 301
“On  Approving the Procedure for
Organizing and Implementing Educational
Activities under Higher Education
Programs Bachelor's  Programs,
Specialist’s Programs, Master's Programs™
dated 05.04.17;

~ 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 (Adjunct)
Programs” dated 19.11.13;

— Federal state educational standards in
higher education;

— Skoltech Charter.



1.1.

1.2.

1.4.

1.5.

— ®@epepanbHble

rocy/1apCTBEHHEBIE
obpa3oBaTeNbHble CTaHJAPThl BLICILErO
oOpa3oBaHus;

- Ycras Cxonrexa.

1. OO0ne noJgoxkenus

Ckontex peanusyer OCHOBHEIE
o0pa3oBaTeNbHbIE  NPOrpaMMbl  BBHICIIETO
o0pa3oBaHus (IIPOrpaMMBl MarucCTpaTypsl U
aClUpaHTyphl) Ha OCHOBE JIMLUECH3MM Ha

OCYLLECTBICHHE oOpa3oBaTenbHOM
JEATeNIbHOCTH  [I0  COOTBETCTBYIOILEMY
HaIpaBIeHUIO MOATOTOBKH W/ uiu
pasperieHust Ha OCYIIECTBIICHHE
o6pa3zoBaTenbHON JesATeNbHOCTH,
TIOJIy4EHHOT0 Ha OCHOBaHMH ®enepajibHOroO
3akoHa "OO6  MHHOBAallMOHHOM  LIEHTpE

"CkonkoBo" (nanee — pazpelueHye).

O6yuyeHHe MNPOBOAUTCA Ha aAHIIIMHCKOM
A3bIKE B OUHOH (opme.
. HopmaruBHs1it CpOK THOJTyYeHHS

o0pa3oBaHus 10 NPorpaMMamM MarkucTpaTypbl
-2 roga.

K ocBoenuro mnporpaMmbl MaruCTpaTypsl
JOIMyCKaloTCs  juua Jiroboro  Bo3pacra,
UMerole BeIcliee oOpa3oBaHUe (CTeleHb

OakanaBpa M  BBIE) W  [POMIEJUIHE
KOHKYpPCHBIA OTOOp Ha mOporpaMmy B
COOTBETCTBUM C  TNpaBWJIaMU  [OpPUEMa,

YTBEPXKACHHEIMHK CxonrexoM.

CrerieHn «MarvcTp» no COOTBETCTBYIOLIEMY

HalmpaBlNeHHWI0 TMOJrOTOBKM C  Bbijaueit
JIMIIOMa  rOCyJapcTBEHHOro  obpasua
NPUCBAUBAETCA  OOY4YalOIMMCS, YCIICHIHO

oceouBmmuM OOIT u npomemmuum 'MA no

nporpaMMe  MarucTparypel,  UMermei
TOCYAapCTBEHHYIO aKKpEIMUTALHMIO.
HononHurensHo  BhIMycKHUKH — CKonTexa

nony4aloT EBponeiickoe nNpuioxeHue K
auromy (European Diploma Supplement) na
aHIIMACKOM  fA3bIKe, odopMiieHHOE B
COOTBETCTBUH c PEKOMEHIALUSAMMU
bosioHcKoro cornaleHus.

1.1.

1.2.

1.3.

1.4.

1.5.

1. General Provisions

Skoltech implements graduate educational
programs of higher education (MSc and PhD
programs) on the basis of a license to carry out
educational activity in the relevant field of
study and/or a permit to carry out educational
activity obtained on the basis of the Federal
Law “On the Skolkovo Innovation Center”
(hereinafter referred to as the “permit”).

The education process is a full-time study
conducted in English.

Duration of MSc programs is 2 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 requirements approved by
Skoltech are allowed to study in the MSc
program.

A Master's degree in the relevant field of
study with the issuance of a state 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 European Diploma
Supplement in English, designed in
accordance with the recommendations
stipulated in the Bologna agreement.

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



1.6.

1.7.

1.8.

1.9.

B cnyyae OTCYTCTBHS TrocyaapCTBEHHOM
aKKpeJIUTaUUM Mporpammsl 00ydYarouMes
NpUcBanBaeTcs cTeneHs maructpa Croarexa.

HopmaTtueneiit CpOK OJTYYEeHUs]
o0pa3oBaHusl 10 MporpaMmam aclUpaHTypsl
-4 ropa.

K ocBoeHuro mnporpamMMsl acnupaHTyphl
JONyCKaoTCa  Jula moboro  BO3pacTa,
uMerome o6pa3oBaHHe HE HWXXE YPOBHS
MarucTpatypsl  WiM  COEUHanuTeTa U
npouwemye  KOHKYpCHeIH  ot6op  Ha
NporpaMMmy B COOTBETCTBUHM C MpaBUiIaMU
npuema, yTBepxIeHHEIMH CKOJITEXOM.

Ilo pesynpraraM OCBOGHHS [IPOrpaMMbI
acCMUPaHTypbl, UMEIOLIEH rocyJapcTBEHHYIO

aKKpeIUTalHIO, BBIITYCKHUKAM, YCHEIIHO
HpOLIE AIHUM I'HA, TIPUCBAKBAETCS
kBanuduKaus «Mccnenoparests.
IIpenopaBarens-uccienoBareb» c
BpYYEHHEM JUILUIOMa TOCYJApPCTBEHHOTO
obpa3ua.

I[To uToram ycrelHoH 3alUThl JUCCEPTALMU
Ha COUCKaHUE yUYeHOU CTeNneHH
CKONKOBCKOTO ~ MHCTHTYTAa  HAayKH M

TEXHOJIOTHH IIPUCYXKJAETCS y4YEeHas CTEeleHb
Doctor of Philosophy (PhD).

1.10. Brinyckuuku Ckojrexa JOJKHBI OCBOUTH

2.1.

1 30PEeKTUBHO  NPUMEHATH  3HAHUA
COOTBETCTBYIOIEH mNpeaMeTHOl obnactu;
HaBBIKU KPUTHYECKOTO MBILIEHUS,
yOeKeHUI U LIEeHHOCTEN; HABBIKM OOILEHUS
U COTPYAHHUYECTBA; JIMAEPCKHE KAa4eCTBa IS
pa3pabOTKM HHHOBAaLHOHHEIX peIUeHUN |
JOJDKHBl  COOTBETCTBOBaTh  TpeOOBaHUAM
Cuctemsl pe3ynpTaToB 00ydyenus B Ckoyrexe
(ITpunoxenue 1).

2. Crpykrypa OOII

Bce OCHOBHEIE obpa3zoBaTrenbHbIe
NporpamMMBbl BBICILIETO o0pasoBaHus,
peaquzyemMble B MHcTuUTyTe,  UMEIOT

YHU(QHULHPOBAHHYIO CTPYKTYPY, COCTOSIIYIO

1.6.

1.7.

1.8.

1.9.

1.10.

2.1.

Duration of PhD programs is 4 years.

Persons of any age who hold a 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
requirements approved by Skoltech are
allowed to study in the PhD program.

According to the results of completing the
state-accredited PhD program the graduates
who have successfully passed the SFA are
awarded the qualification of “Researcher.
Teacher-Researcher” along with the state-
issued diploma.

Doctor of Philosophy degree (PhD degree) is
awarded upon successful thesis defense.

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; and to meet the
requirements of the Skoltech Learning
Outcomes Framework (Appendix 1).

2. Educational Program Structure

All the graduate educational programs
implemented at the Institute have a unified
structure consisting of five streams aimed at
the development of students' specific



2.2.

M3 [IIATU MO}IyJIGﬁ, Ka)X(,HBIf/‘I U3 KOTOPBIX

HalelleH Ha OCBOGHHE O0y4YaroUUMHUCA
OMpeeeHHBIX KOMIIETeHL{UH,
yCTaHOBNEHHbIX  CHCTeMOU  pe3ysibTaToB

obyuenus B Cxonrexe.

TpynoeMKocTs NporpaMmel MarucTparypsl — 2.2.

120 3.e. Crpykrypa IporpaMMBbl
MarucTparypbl COCTOMT U3 CIEeIYIOLIMX
MOIyneii:

Moayas 1. Hayka, TeXHHKAa H TEXHOJOTHH
(363.e.) Brmouyaer OOA3ATENBHYIO H
BapUMAaTHBHYI0 4acTM, B TOM  YHCIe:
JUCLMIUTAHBIL ¥ MEXAUCUMILUTMHAPHBIE KYPCh
Ul WM3YYEHHUs] HAYYHBIX M HWHXKEHEPHBIX
OCHOB, COOTBETCTBYIOIIMX obnactuy,
obbekTaM U BuUAaM NpodecCHOHANbHOM
JIeATEIbHOCTH BBITYCKHUKOB.

Monayasb 2. OTpacanb (12 3..) OTHOCHTCA K
00s3aTebHON YacTH M BKIIOYAET TPAKTUKY
O MOJIyYEHUIO TPOPECCUOHANBHBIX YMEHUH
M ONBITa NpodecCHOHANBHON NesTeNbHOCTH
(MPOU3BOJACTBEHHYIO MPAKTUKY).

Monayab 3. HNunoBauun 7|
npeanpuHuMaTenbeTBo (12 3.e.) BriroyaeT
Macrtepckyto uHHOBauuii  (obs3arenbHas
4acTb) W JUCLUIUIMHBL, OTHOCSIIMECT K
BapuaTuBHOM wactu. llensio Mopyns 3
ABJsETCA U3y4yeHue TI0JIHOTO
MHHOBAllMOHHOIO  LMKJIa  NPOU3BOJACTBA
NpPOAYKUHMH — OT ONpesieieHus noTpebHocTei
" OLIEHKH BO3MOYKHOCTe ux
yIOBJIETBOPEHUA O  OSKCIUIyaTalud C
JIOCTHDKEHUEM JSKOHOMUYECKOr0 M JPYTuX
sddexToB, a TakXKe MONyYyeHHE HAYaIBHOrO
OMpITa MHHOBAalMOHHOM HEATENBHOCTH U
nprobpeTeHre COOTBETCTBYIOIIMX HABBIKOB.

Moaynas 4. HayuHo-ucciienoBaTelbCKas
paGoTa H BbIyCKHAS KBAXH(UKANMOHHAS
padoTa (36 3.e.) OTHOCUTCS K 00S3aTeNbHOM
4acTu u BKJIIOYAET Hay4HO-
uccienoBaTenbCkyr0  paboty,  yyeOHyr
NPaKTHKy, HNPEIJUIUIOMHYIO  NPaKTHKY,
BeinosiHeHne #  3amuty BKP ¢ uensro
KOHCOJU AU BCeX NOJIyYEHHBIX
pe3ysibTaToB  OOydeHMs: IPHOOPETEHHBIX

competencies established by the Learning
Outcomes Framework at Skoltech.

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

Stream 1. Science, Technology and
Engineering (36  credits)  includes
compulsory and elective parts, including:
disciplinary and interdisciplinary 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
subjects 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 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..



2.3.

24.

3HaHWH, yMEHUH U OIIbITa B 00TaCTH HAYYHBIX
M MHXXEHEPHBIX OCHOB.

Moayas 5. UaauBuayajabHoe o0yuenue (24
3.6.) BKJIOYACT JNUCLMIUIMHBEI W3 Karajora
KypcoB  mo  BbIOOpY  CTyIOeHTa W
JIOTIOJTHUTEITbHBIE Hay4HO-
HCCIIEOBATENBCKUE WM HHHOBAI[MOHHBIE
MPOEKTEHI.

[lpu  HeobxomumocTH B mporpamme
MarucTpaTypsl BBIJENSAIOT TPEKH, KOTOpHIE
obecneynBaoT CTeLHaNU3al1Io
o0y4aroLyxcs B IpegMeTHOH 061acTH.

TpynoeMKOCTh MpOrpaMMbl ACTIMPAHTYPHI —
240 3.e. I[IporpamMma acnUpaHTypBI BKJIKOYAET
CIENYIOILUE MOTYJIH:

Mogysar 1. O6wmme xypewl (18 3.e.)
3aTparuBaetr IMpobJeMbl METONONOTHH IO
TEME HCCIECNOBAaHUM, a TakKe BOIPOCH
NEeJaroruky,  NpeANpUHUMATENBCTBA U
MHHOBALMOHHON JIeATENBHOCTH, KOTOpHIE
NPUMEHSIOTCA BO BCEX HAYYHBIX 0OJACTAX.
Mogyne 1 BkiroyaeT 00s3aTENBHYIO YacTh
(«HcTopus U ¢unocopus  HAYKU,
«MeTomo0rHs HAYYHOr'0 UCCIEOBAHUSY) U
BapUaTHUBHYIO YaCTh, COAEPIKAILYIO KYpChI U3
KaTajiora 1o BbIOOpY CTyAEHTA.

Moayae 2. Kypest 1o  ocHOBHOIA
npeamerHoii obnacrm (12 3.e) paer
BO3MOJKHOCTh  YIJIyOJIEGHHOTO  M3Yy4eHHS

KOHKPETHON HayyHOH 00JacTH W HampamiieH
Ha TMOATOTOBKY K claye KaHIUAATCKHX
9K3aMEHOB [0 HAYYHBIM CIELHaNEHOCTAM.
Monxyne 2 OTHOCUTCS K BapHaTUMBHOM 4acTu
IIpOrpaMMBl.

Moayas 3. Ilenaroruyeckasi NpaKTHKA

(33.e) MOJAFOTaBIUBAET BBIITYCKHHKA
acrUpaHTypsl K NpaKTHYEeCKOH
NeJaroru4eckoil AEATENbHOCTH; BXOAUT B
00s3aTeNbHYI0 4acTh NPOrpamMMBI
acTiUpPaHTYpPBI.

Mopyars 4. HccnenoBaHusi U pa3paGoTKu
no teme auccepramuu (201 3.e.) rOTOBHT
acrupaHTa K CaMOCTOSTENBHON HaywHOM
JEATEeIBHOCTH. Monynb ABIAETCS
obs3aTenpHON YacThI0 MPOrpamMMel

2.3.

2.4.

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

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

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

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

Stream 2. Advanced Major Field Courses
(12 credits) provides an opportunity for an in-
depth study of a specific scientific field and is
aimed at preparing students for candidate
exams in particular research areas. Stream 2
belongs to the elective part of the program.

Stream 3. Pedagogical Experience
(3 credits) prepares the PhD student for
practical teaching, is a compulsory part of the
PhD program.

Stream 4. Thesis Research and
Development (201 credits) prepares the PhD
student for independent scientific activity.
The stream is a compulsory part of the PhD
program and includes the thesis proposal (6



2.5.

3.1.

3.2.

3.3.

acCIMpaHTypbl W BKJIOYAET YTBEpIKICHHE
TEMBI Juccepranuy 6 3.e.),
KBanu(UKaUMOHHBIH dk3ameH (3 3.e) u
HccienoBanus o Teme auccepraumu (192
3.e.).

Moaynab 5. 3amuta gxuccepranuu (6 3.e.),
ABJIAETCA WTOrOBOH YacTBIO IPOrPaMMBL.
Moayns 5  BrmoyaeT  ofs3arensHOe
NPEACTABICHUE  PE3yJbTaTOB  HAy4HO-
HCCIIeIOBATENbCKONM paboThl acnupaHta B
dopme HayyHOro goknaga. B ciywae, ecnu
JuccepTalMs peKOMEHAOBaHa K 3allluTe,
OpPOBOAMTCS 3aumudra Jguccepraumu PhD
Cxonrtexa B COOTBETCTBHU C IIPOLIEAYPOIA,
onucaHHo#t B “[lonoxeHuu o 3amuTe
aucceptauud PhD”.

Wnctutyt obecneuuBaer obyyaromemycs
BO3MOJKHOCTb OCBOEHHS (paKkyJNbTaTHUBHBIX
AMCUMITINH. PaKyIbTaTUBHBIE AUCUMITIMHEL
HalpaBJICHbl Ha pacilupeHue U yriaybiaeHve
KOMIIETEHLMH, yCTaHOBNEHHBIX CHcTeMoi
pesynbtatoB obyyeHus B Ckxonrexe, ®I'OC
BO u npodeccroHanbHBIMKA CTaHAapTaMU.
QakynpTaTHBHEIE JUCLUIIMHEL He
BKJIIOYAIOTCA B 00beM 00pa3oBaTe/ibHOM
pOrpamMel.

3.  Opranmsauus y4eGHOro mpouecca

Opranusaius yye6Horo npouecca o OOIT B
Cxonrexe BeNETCs COIJIACHO KaleHAapHOMY
ydebHOMY  rTpaduky  (aKaJeMHUYECKOMY
KaJleHIapio),  KOTOpBIH  yTBepXKIaeTcs
npukasoM 10 MHCTUTYTY Ha Kaxnbli
y4yebusiit ron ([Ipunoxenue 2).

Y4ebHeblii rog B MarucTparype HaunHaeTcs 1
ceHTAOps. YuebGHBI Troj B acmupaHType
HayuHaetcda | HosOps.

V4ebHbIil  ron  nopapasmensercs  Ha

CJIeAyromue nNepuoasl O6yquI/I${I

y4yeOHass 4yeTBepTb | miaMTcs 8 Hemenb B
ceHTA0pe-oKTAO0pe,

2.5.

3.1.

3.2.

3.3.

credits), qualifying exam (3 credits), and
thesis research (192 credits).

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

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

*Organization of the Educational Process

The organization of the educational process at
Skoltech is conducted according to the
academic calendar, which is approved by the
Institute’s order for each academic year
(Appendix 2).

The MSc academic year begins on September
1. The PhD academic year begins on
November 1.

The academic year is divided into the

following study periods:
Term 1 lasts 8 weeks in September-October;

Term 2
December;

lasts 8 weeks in November-

10



3.4.

3.5.

3.6.

3.8.

. Mg

y4yeOHas yeTBepTh 2 — 8 Henenb B HosOpe-
nekabpe,

3UMHAS YETBEPTD — KaK NpPaBUJIo, 4 Helled B
sSHBape,

y4yebHas 4yeTBepTsh 3 — 8 Hexens B (eBpaie-
Mapre,

y4ebHas yeTBepTh 4 — 8 Henens B amnpesie-
mae,

— JICTHAA YETBEPTH — 8 HEACJIb B HIOHC-HIOJIE.

VYyebusie uerBepTd | U 2 B COBOKYIHOCTH
COCTAaBNIAIOT OCEHHHMI ceMecTp oOyuyenws,

yeTBepTd 3 M 4 — BeceHHMl ceMecTp
obyuenus.
Pexomenpyemas CTPYKTypa yuebGHoi

YeTBEPTH BKJIIOYaeT 6 Hedenb 3aHsaTuii, |
HEeJEeNo TPOMEXKYTOUHOM aTrectauuu u |
HEZENo Uil 3aBepIIeHUS W 3allUThl
[IPUKJIATHOTO IIPOEKTA.

VuebHas yeTBepTh 1 MOXKET NMOApasieNsITLCs
Ha 1A (4 vepenu B centsbpe) u 1B (4 nepenu
B OKTA0OpE).

Obmwas  npoaOIKHUTENHLHOCTD KaHUKY.JT
COCTaBsAeT He MeHee 7 1 He Gonee 10 Hemens
B rOJl.

O6nem OOIT, peanmuzyemoii 32 04vH yueOHbIH
rog, cocraBaser 60 3.e. CrynmeHry
MarucTpaTypsl MOXeT OBITh MPEefOCTaBIEHO
NpaBo Ha yCKOPEHHOE 00Yy4YeHHUE C OCBOSHUEM
He 0oiee 80 3.e. B rog. MUuHuManpHbIi 00beM
y4eOHOH Harpy3KkH CTYJEHTOB MarkucTpaTypsl
B yueOHyI0 ueTBepTh — 12 3.€.

Opranuzaius yyeGHOTo Mpoiecca BeJeTcs Ha
OCHOBAHUH YTBEPXKACHHBIX YYeOHBIX IUIAHOB
OOII (ITpunoxenue 3).

peanuzalyd y4eOHBIX IUIAHOB B
MHcTUTyTE yCTaHABIMBAIOTCA TaKME BUBI
ydyeOHO#l  paboTH KaKk  KOHTaKTHas
(aynutopHas, BHeayautopHas u B SHOC) u
camocTosiTeNnbHas pabota 06yJaromuxcs.

Bce BUIBI ayAUTOPHBIX 3aHATHI NPOBOAATCS
B COOTBETCTBMM C paclUCAHHUEM 3aHATHIA.
Pacrincanyie  3aHATHH Ha  OYepeaHYIO
YETBEPTh pasMelaeTcss Ha OQHUHATLHOM

3.5.

3.6.

3.7.

3.8.

Winter Term typically lasts 4 weeks in
January;

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 student vacation is no less

than 7 weeks and no more than 10 weeks per
year.

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).

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

11



3.9.

3.10. Kak

3.11.

4.1.

caiite Uucruryta u B OUOC He mo3gnee, ueM
3a TPW HeJeNU JO Havyajia COOTBETCTBYIOLIErO
nepuoja ooydeHusl.

VuebHas HeJes B Uncturyre
IIECTHIHEBHAsA, 3aHATHS MPOBOJATCI C
MOHeJeNbHUKa No cybboTy. YcTaHOBJIEHO
cnenyromee Bpemsa 3aHatuid:  9.00-12.00,
12.30-15.30 u 16.00-19.00, yro mno3BoJjser
NpOBOJUTH  CABOEHHBIE  aKaJeMHuYecKue
3aHATHS (axazemuueckue napel).
ITpoOKUTENBHOCTE OJTHOTO  AYAUTOPHOIO
3aHATUA (aKaJleMHYEeCKOH Mapel) COCTaBJIIET
1 gac 30 munyT. PexomeHayeTcs BKIIOYATH 5
MUHYTHBIE TIE€PEPBIBBl Kaxable 45 MUHYT
ayUTOPHBIX 3aHATHH.

npaBuio,  Juis
TPYAOEMKOCTEIO 3 3.e. B
paclMCaHuM  OTBOAMTCA MO 6  4acos
ay[IUTOPHBIX 3aHATHH B HeJEMO, I
JUCUMIUIMHEl TPYZOEMKOCThIO 6 3.e. B
YyeTBEpTh — 9 YacoB ayAUTOPHBIX 3aHATHI B
HeJeo.

AUCIIHITITHHBI
HEeTBEPTh B

Peructpanuu cTyIeHTOB Ha 3JI€MEHTHI
obpazoBarebHOM NpOrpaMMel
OCYLUECTBJIETCA B COOTBETCTBHUH C
PernamenToM o peructpauuu obyyarommxcs
(Ilpunoxxenue 4).

4. PaspaGorka u yreepxknenune OOII

OOII caMocToaTenbHO paspabaThIBalOTCA M
YTBEPKIAIOTCS HHcturyToMm. [pu
pazpabotke OOII yyuThIBaeTCI MUCCHUS U
crpaterua MHcTuTyTa, MEXIyHapOIHBIH
ONBIT  pa3paboTKX TpPOrpaMM  BBICILIErO
obpasoBaHus, Cucrema pe3yNbTaToB
o6yuenus Cxonrexa, tpebosanus ®IOC BO
N0  COOTBETCTBYIOIEMY  HampaBlICHUIO
MOArOTOBKM, TpeOOBaHMs phIHKA TpyAa M
npodeccHoHaIbHBIX CTaH/IapToB,
HacTtosiuero [Tonoxenus u T.1.

3.9.

website and in the IS (SIS) no later than 3
weeks before the start of the Term.

The academic week at the Institute 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 45 minutes
of such classes.

3.10. For 3-credit courses, the schedule typically

3.11.

4.

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

Students’ registration should be carried out
in accordance with the Registration Rules
(Appendix 4).

Educational Program Development and
Approval

4.1. Educational programs are developed and

approved by the Institute. The development of
the educational program should be in line with
the Institute’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, the
requirements of the labor market, professional
standards, the provisions of the Policy, etc.

12



4.2.

4.3.

JokymeHnt ¢

TTogroroska

4.4.

WMunuuaropom pazpabotku  nopoit  OOIT

MOXET  BbICTYyHarb  J0O0H  paboOTHHK
HucTuryTta (rpynna paGoTHUKOB).
Ilpu  paspaboTke  HOBOHM  MpPOrpaMMbl

roToBUTCS AOKYMeHT ¢ onucanueM OOIT u
¢uHaHCOBOE OOOCHOBaHHUE Ui peaau3alui
MPOrpaMMel.

omucanuem OOIT
CIEAYIOILME pa3/IeNbi:

BKJIKOYacT

Xapaxrtepuctuka OOIl ¢ onucanuem uenu,
CPaBHUTEJILHBIN aHaU3 C CYHIECTBYHOIIUMHU
nporpaMMaMu st 060CcHOBaHHS
YHUKAJIbBHOCTH H BOCTPEOOBaHHOCTH
BBIITYCKHUKOB Ha I7100albHOM pBIHKE TPYAA.

XapakTepucTuka npodeccHoHaNbHOM
JEATENBHOCTH BBITTYCKHUKOB.

CrMcok noTeHuManbHbIX paboToarenei.
[poekt yuebHoro mnana (IIpunoxenue 3).

Kal[pOBLIe H  MaTepHabHO-TEXHHUYECKNE
yCJOBUS peain3aliui MporpaMMmel.

AHHOTALMY JUCUMIUIMH W HHBIX Y4eOHBIX
aneMenToB (IIpunoxenue 5).

Ycnosus s o0yyaromuxcs c
OrPaHUYEHHBIMH BO3MOXXHOCTAMU 3I0POBBSL.

¢buHaHCOBOrO 0060CHOBaHus

peanuzauuu OOl BrtovaeT:

miad npuemMa oOydaromuxcs Ha OmkHe-,
cpeliHe- 1 A0ITOCPOUHYIO IIEPCIEKTHRY;

duHaHcoBoe  00OCHOBaHHE  peanu3alyn
NpOrpaMMbl U HCTOUHHKH (UHAHCHPOBAHHS;

IPOEKTHl COTJALIEHHH C MOTEHIHUATBHEIMH
paboTtonate/siMu O LENeBOd MOATOTOBKE,
TPYAOYCTPONCTBE BBHITYCKHHKOB.

HOBOI  QOII
CHEeYIOIUX

Ilopsimox  yTBepxkAEHUS
3aKIIIOYAETCS B
NOCJIeIOBATENbHBIX lIarax:

00CyXJeHHe U MONy4YeHHe TOJIEPKKH B
CBOEM CTPYKTYpHOM nojpa3aeneHuu (LeHtp,
naboparopus, ap.);

4.2.

4.3.

Any member (or a group of members) of the
Institute 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

The

4.4.

should
sections:

include the following

typically

Characteristics of the educational program
describing the program outcomes, 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.
Draft of curriculum (Appendix 3).

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

Annotations of course and other educational
elements (Appendix 5).

Conditions for students with disabilities.

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

short, medium, and long-term 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.

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

discussion and support in the structural unit of
the Institute (Center for Research, Education
and Innovation, laboratory, etc.);

13



4.5.

4.6.

3KCMEpPTHU3a IMOArOTOBJICHHBIX JTOKYMEHTOB B
Henapramente  oOpa3oBaHMsA W, IpH
HEoOXOAUMOCTH, Nocieayonas nopaboTka;

npejcrasne”ve paspaboraHHoit OOIT Ha
onobpenue O6pazoBaTeLHOTO KOMUTETA;

Ha OCHOBAaHMM NOJOXUTENBHOIO pelleHHs
O6pa3zoBarensHOTO KOMUTETA
npezncrasieHde paspaboranHoit OOIl Ha
YTBEPKACHUE YUEHOro COBETa;

u3[laHde TIpuKasa o0 YTBEpXAEHUM HOBOM
OOIl Ha oOCHOBaHMM penleHuss YYeHOro
coBerTa.

Vreepxaenue HoBoi OOII ocymecTBiseTcs
B MHOM NOpsJKE B ciayyae, ecu CkoNTex He
MMEET JIMLEH3UM WM paspellleHus Mo TOMY
HAlpaBJEeHUIO IIOJrOTOBKM, IO KOTOPOMY
mianupyetcst otkpeiTue HoBoit OOI1. B atom
Cllyyae MHHMLMATOPBI B LENSX O(QOpPMICHUS
JMLEH3UM W/MIM pa3pelieHdst Uil HOBOI'O
HAIpaBJIeHUA MOJATrOTOBKH IO COTJIACOBAHHIO
¢ JlemaprameHTOM 00pa3soBaHHs T'OTOBSAT
JIOTIOJIHUTEIBHEI aKeT JOKYMEHTOR.

B wenax ynydmenuss kavecra OOIl wu
IOBBIIIEHUS WX KOHKYPEHTOCIIOCOOHOCTH
€XKEroJHO  MNPOBOJUTCS  MOACpHH3ALMA
CYIIECTBYIOIIMX IIpOrpaMM M OOHOBIEHHE
y4eOHbIX miaHoB. [lopsmok o0GHOBIEHMs
OOII 3axmoyaercs B Clenylommem:

obcyxaeHue H3MeHeHui B
CTPYKTYpPHOM  NOJpa3jielieHuH
naboparopus, Ap.);

CBOEM
(Lentp,

9KCNEpPTH3a  NpoeKTa  JOKYMEeHTa B
HenapramenTe o0pa3oBaHus;

npeJICTaB/IEHUE OOHOBIEHHOrO IOKyMEHTa Ha
ojgobpenue Komurera mo obOpazoBareinbHOM
JEATENBHOCTH;

usnanue npukasza o6 yreepxaenuu OOII nHa
ocHOBaHMM  pemeHus  Komurera 1o
o0pa3oBaTenbHON JIesITeNEHOCTH.

Hacrosamuit NOPANOK OTHOCHTCA TaKXe K
[poneccam MEPEMECHOBAHUA

4.5.

4.6.

review of the draft documents of the new
program by the Educational Department and
revision of the documents if necessary;

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 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, the initiators prepare an additional
set of documents in agreement with the
Educational 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 Institute
(CREI, Laboratory, etc.);

review of the draft of the document by the
Educational Department;

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.

14



4.7.

4.8.

4.9.

cywectByromix OOIl w/unu u3MeHeHUs
HanpaBJIeHUs [OATOTOBKH.

Cpox yteepsxaenus cymecrsyromux OOIT — 4.7, Existing educational programs must be

He T1O03JHee J[BYX MeCiAUEeB [0 Hauania
yueOHoro rojaa. Cpoku yTBep:KIEHHS HOBBIX
OOII — He mo3gHee 10 Mecsaues 10 Hayana
peanuzauuy mporpamMmel.

«Kuzhennslit muki» OOIl, B TeyeHue
KOTOPOrO OHa CO3JaeTrcsi, peanu3yercs,
NPOXOIUT OOHOBJICHUE, UIIH, BEITIOJHUB CBOE
npefHa3HaueHHUe, MOXKET 3aKpBIThCH,
onpenensdercs BoctpeboBanHocTh0  OOIL
OcHoBanuem pis 3akpeituss OOIT nosmkHO
OBITh pelieHHe Y4eHoro coeeta MHcTuTyTA.
3aKpbITHe OOI1 OCYILECTBJISIETCS
NIOCPEACTBOM U3JaHUSA NpUKa3a peKTopa npu
OTCYTCTBMM KOHTHUHIEHTa 00y4aromuxcs Mo
cootsercTBytomeit OOIT.

B HMucturyre mMoryT paspabarsiBatbes OOIT
C  HCHOJb30BaHHEM  ceTeBOH  (OpMBI,
ofecrieunBalomieil BO3MOXHOCTh OCBOCHHS
00yJaromuMcs o0pa3oBarenbHOI
NporpamMMbl C HCIONB30BAaHHEM pPECYpCoB
HECKOJIBKMX 00pa3oBaTe/IbHBIX MITH HayUHBIX
OpraHu3alui, OCYIUECTBIISIOLIMNX
00pa30oBaTeNbHYIO JEATENFHOCTE, HA OCHOBE
JIOTOBOPOB O CETEBOH (opme peanuzanuu
06pa3oBaTeNbHO POrpaMMel.

4.10. Ocobp1it cnydait mnpeactaBasioT coboi

COBMECTHEBIE 0011, obecrieunBalomue
00yyaloUUMCsT  BO3MOXKHOCTh  MOJIYYEHUS
JBYX [JUIUIOMOB, a B cly4yae [porpamm
aclIUpPaHTypHl — [IBYX Y4YEHHIX cTeleHel. B
pa3paboTke U peanu3alyH TaKuX NpOrpamMM
y4acTBYIOT napTHepbl Ckonrexa M3 yucia
BEAYIUX POCCUHCKUX WU MEKIYHapOJHBIX
yHUBepCHTETOB. COBMECTHBIE TIPOrPaMMEL
paspabaTslBalOTCd Ha OCHOBE [AOrOBOPOB,
3aK/IIOUEHHBIX C MaPTHEPAMU, ¥ PEATU3YIOTCA
B TMOpsAAKe, IPEAYyCMOTPEHHOM TaKUMH
JIOTOBOpaMM HJIM  HMHBIMHM  COTJIaIEHUAMU
cTopoH. B Tom wuucne mnonmydyeHue JByX
JUILUIOMOB  BO3MOXKHO  AJIsl  MIPOTpamM,
peanu3yeMbBIX C HCIOJNB30BaHUEM CETEBOH
¢dbopMbl 00yUeHHUS.

4.8.

4.9.

updated and approved no later than two
months prior to the start of the academic year.
New educational program must be approved
no later than 10 months 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 should be
based on the decision of the Academic
Council of the Institute. The educational
program termination is carried out by issuing
an order of the President if there are no
students studying in the relevant educational
program.

The Institute may develop educational
programs using a network form that allows
students to complete graduate study using the
resources of several educational or research
organizations that implement educational
activity based on the network agreement.

4.10. Additionally, the institute 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
international universities participate in the
development and implementation of such
programs. Joint programs are developed on
the basis of legal 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.
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4.11.

5.1.

5.2.

53.

JoKyMeHTHI no
fporpamMMe pasMelaTcs Ha OQHUUHATEHOM
caiite CkoJjrexa B cetu MHTEpHET.

5. Omnenka xkagyecrsa OOII

B Ckonrexe mpoBoAuTCs — perynspHas
BHEIIHAS M BHYTPEHHAS OLEHKHM KayecTBa
o0pa3oBaTeNnbHOH JIeSTENLHOCTH. K
npoueaypaM BHEIIHEH OLEHKM KayecTBa
OTHOCSATCS rocyJapcTBeHHas U
MEXJYHApOAHas AaKKpPEAUTALMH U HHbIE
npoueaypsl HE3aBUCUMOM OIIEHKHM KadecTBa
noarotosku oOydvaromuxcs. K npouenypam
BHYTPEHHEH OLEHKH KayecTBa OTHOCATCA
IpOLEAYpEl 0 caMO0OCaeJOBAaHHIO, OMPOCH
CTYJIEHTOB, BEIIIYyCKHUKOB U IperoaBareeit

U 1p.

Iensto  rocymapcTBEHHOM  aKKpeauTaluu
ABJIIETCS  MOATBEPXKJICHHE COOTBETCTBMS
obpaszoBarensHoOl aesrensHocTr o OOIT u
noarotoBku obydaromuxcs B Ckonrexe
tpebosanusaM PI'OC BO. ocynapcrsennas

aKKpeauTauusa IPOBOAUTCA
rocyJapCTBEHHBIM aKKpeIUTAIMOHHEBIM
opraHoM Ha ocHoBe [lomoxkeHus o
rocyaapCTBeHHOMN aKKpeAUTALHH
obpazoBaTeNIbHOM JESITeNIbHOCTH,
YTBEPIXKAEHHOTO [IOCTaHOBNEHHEM
IlpaButensctBa Poccuiickoit ®Denepauum.
["ocynapcrBeHHas aKKpeauTalHs
obasarenbHa i Bcex OOIT Cronrexa,
peanu3yeMbIx Ha OCHOBaHUH
TrOCYJapCTBEHHON JTULECH3UU.

[lenpio  MeXIyHapoOHOH  aKKpeIuTaLMu
ABIAETCS ~ MEXAYHapOJHOE  MpHU3HAHHE
KayecTBa obpasoBanuss B Cxoarexe W
NOJTBEPXKICHHE COOTBETCTBHUSA
obpa3oBaTenbHO JEeATENBHOCTH

TpebOBaHUAM MEXIYHAPOJHBIX CTAHAAPTOB.
MesxpyHapoaHas akKpequTalys NpoBOAUTCA
YIIOTHOMOYEHHBIM aKKpeJUTaIHOHHBIM
arentcTBoM. Ilpoueaypa MexnyHapomHoi

obpasoBarensHoit 4.11.

5.

5.1.

5.2.

5.3.

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

Quality Assessment of Educational
programs

Skoltech conducts regular external and
internal assessments of the quality of its
educational activities. External quality
assessment procedures include state and
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 requirements of the FSES. 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.

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 international accreditation
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5.4.

5.5.

5.6.

aKKpeauTaluy sBJsieTcs JA0OPOBONLHOM IS
Bcex OOIL

K uHBIM mpouenypaM He3aBUCUMON OLIEHKH
KayecTBa NOJrOTOBKH o0yJarouuxcs
OTHOCATCA  CYIUECTBYIOLIME  IPOLEIyphl
oOIecCTBeHHOH W/HIM TPOodeCCHOHANBHO-
00ILECTBEHHON aKKpEAUTALMH B Pa3siMYHBIX
OpraHu3alMaX " accoUUanusx,
obbeanHeHuAX paboroarerei u T.1L.

[Ipouenypa camMo000cne10BaHus -
eXeroaHas npoLeaypa, NpOBOAUMAs
HuctutyToMm ¢ LEnbl0  BCECTOPOHHEro
yAy4YLIeHUs KayecTna. Oryer o

camoobcnenoBanuio MHctutyta exerogHo
nyOnukyercs Ha caiite Ckoarexa. Kaxpas
OO0I1 POBOAMT caMoo0cieIoBanue
CaMOCTOATENBHO, AaHATU3UPYS CHUIIbHBIE H
cnabbie CTOPOHBI M IMEPCIEKTHBEl Pa3sBUTHs
[IPOrpaMMBlL. OcHOBHEIE HarnpaBJeHus
camMo0ociie JoBadus piiouyaror  SWOT
aHaiu3, OLCHKY COAEpXKaHHsi MporpaMMmel,
OpraHusauuy y4yeOHOro mpolecca ¥ HayyHo-
HCCIIEJOBATeNIbCKOH pabOTHl CTYINEHTOB, a
TaKKe aHanu3 TpYyAOycTpoicTBa
BBIITYCKHHKOB.

JIOTIONHUTENBHBIM HHCTPYMEHTOM OLIEHKH
KayecTBa 00Opa3oBaTENbHON JeATENbHOCTH
CIIy)XaT PErynspHO MPOBOJUMBIE OMPOCHI, B

TOM quclie, OIIPOCEHI CTYACHTOB
YAOBJIETBOPEHHOCTBIO Ka4€CTBOM
npenojaBaHnusg, oONnpocC BhIIYCKHUKOB 00

YIOBJIETBOPEHHOCTH MPOLECCOM O00yYeHHs
IO INpPOrpaMMe B LEJIOM, ONPOC UJIEHOB
rocy1apcTBeHHBIX 3K3aMEHaIMOHHBIX
Komuccuii o0 opranusamun I'MA u o
KayeCcTBE [OATOTOBKU  BBIYCKHHKOB U
Ipyrue OIIPOCHI. AHKeTHpOBaHHUE
nposoautca JlenaprameHToM 06pa3oBaHus B
OHOC. PesynbraTsl ONpPOCOB  SABISIOTCSA

HEOTBEMJIEMO#H YaCTHIO CHCTEMBI
obecrieyeHuss KayecTBa 00pa3oBaHMs B
HucturyTe.

6. Ynpasaenne OOII

54.

5.5.

5.6.

6.

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 Institute aimed at
comprehensive quality improvement. The
Institute'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 SFA, the quality of training the graduates,
and other surveys. The surveys are conducted
by the Educational Department in the
Information System. Survey results are an
integral part of the Institute's quality
assurance system.

Governance of Educational Programs
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6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

Peanusyembiit B Cxonrexe npunuun Shared
Governance  BKJIOYaeT  aKaJeMHYECKOE
ynpaeienne OOIT 4  agMuHMCTpaTHBHOE
ynpasienue OOIL

Axagemuueckoe yIpaBJlieHUe OOII
MarucTparypsl  OCYIIECTBIAET AUPEKTOP
IIPOrpPaMMBl, aKaJeMU4YeCKHi
(negarorMyeckvif) COBET NpoOrpaMMbl M
KOOPAMHATOP MpPOrpaMMEl.

JlupexTop  AporpaMMBl  MarucTpaTyphl
OTBeYaeT 3a pa3paboTky, OOHOBIeHME,

pasButue, peanuzauuio U 3PGHEKTUBHOCTH
OOII. InpeKTop nporpaMMbl Ha3HAYAETCS U3
4ucsia MpoQEeccopoB MPOrpaMMbI IPUKA30M
no UHctutyTy.

AxajemMuueckuid (megaroru4yeckuit) CoBser
SABJAETCA KOJUIETMAIBHBIM COBEIATeIbHBIM
OpraHoM, B COCTaB KOTOPOTO  BXOJST
pabOTHHUKHU CTPYKTYPHOTO MOApa3eieHus U3
yucna IHIC, B KoTOopoM peanusyercs
rporpamMma. AxaneMuuecKuii
(meparoruyeckuit) COBeT MPUHUMAET y4acTHE
B paspaboTke, OOHOBJIEHMH, pa3BHTHH,
peammsauuu OOIT, B ToM dncie npoBeseHHN
BCTYIHUTENbHBIX MCHBITAHWHI, OpraHu3aluu
[IPOM3BOJCTBEHHOM [PAKTUKH, NPOBEACHHUH
npejzamutT M 3alUT  MarucTepcKux
JuccepTaumi u ap.

Koopaunarop nporpamMmsl Ha3HauyaeTcs M3
Ypcna paboOTHUKOB CTPYKTYpPHOTO
NOJpa3fe/icHuss, B KOTOPOM pean3yeTcs
JaHHas rporpamMmma. Koopauunarop
IIPOrPaMMBl  OCYLIECTBIISET OMNEPALUOHHYIO
JeaTenbHOCTH 1o peamusanuu OOTI.

AxajzieMU4ecKoe ynpaBleHUue Mporpammoii
aCMUPaHTYPHI OCYILIECTBJIAETCA
[IporpaMMHBIM KOMHTETOM BO TIJIaBE C
npencepatejeM. CocraB  Ilporpammuoro
KOMMTETa, BKJIIOYAKOILEro, KaK npaBuio, 5-9
BeIYIIMX npogeccopor [pOrpaMMBl,
YTBEP)KOAETCs NMpuKazoM o MHcTuryry.

Ilpencenarens [lporpamMHOro KoMmureTa
BBITIOJIHAET QYHKLMM JUPEKTOpa NPOrPaMMBbl
W OTBeYaeT 3a pa3paboTky, oOHOBCHHE,

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

The Shared Governance principle
implemented at Skoltech includes academic
governance and administrative management
of the educational programs.

Academic governance of the MSc programs is
carried out by the Program Director, the
faculty and the Program Coordinator.

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 Institute.

The advisory body of an MSc program
consists of the faculty of the structural unit.
The faculty take part in the design,
development, implementation, and update of
the educational program, in addition to
conducting admission tests, organizing
industrial immersion projects, conducting
MSc pre-defenses, MSc theses defenses, etc.

The Program Coordinator is appointed from
among the employees of the structural unit of
the Institute 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 the Program Committee headed
by the Chairman. The composition of the
Program Committee, which usually includes
5-9 leading professors of the program, is
approved by the order of the Institute.

The Chairman of the Program Committee
serves as the director of the program and is
responsible  for designing, developing,
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6.8.

6.9.

6.10. ApaMuHHUCTpaTHBHasA U

paszBuTHe, peanuzauMio U 3PPEKTUBHOCTS
OOII acnupaHTyphI.

IIporpaMMHBIf  KOMUTET  Y4acTByeT B
pazpaboTke, OOHOB/IEHHH, Pa3BUTHH,
peammsanuu OOIT acnupaHTyphI, B TOM YuCTie
B NPOBEAEHUH BCTYNUTEIBHBIX MCITBITAHUM,
KBaIM(UKALUOHHBIX 3K3aMEHOB, €XKEerOJHOM
aTTecTaluy, MTOrOBOM aTTecTaluK
acnMpaHToOB,  JaeT  3aKMo4YeHue 110
PEKOMEHJaLMH JUCCepTalllu K 3aluTe.

AJMUHHUCTpaTUBHAS NoAJIepIKKa
BCTYNUTENBHBIX UCIIBITAHUN B MarucTparypy
" aclupaHTypy OCYULIECTBIIAETCS
JlenaprameHTOM 10 paboTe O CTYAeHTaMH.

MeToau4ecKas
noAzepkKa obpazoBaTebHON AEATEIbHOCTH
B MHCcTUTyTE, B TOM 4Mcne 1o pa3paboTke U
peanuszauun Bcex OOIl maructpatypsl u
aclUpaHTyphl, OCYILECTBIISIETCS
HenaprameHToM 06pa30BaHus.

6.8.

6.9.

6.10. Administrative

implementing, and updating the PhD program
as well as for its effectiveness.

The 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 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.

and  methodological
support of educational activities at the
Institute, including the support for the
development and implementation of all MSc
and PhD educational programs, is provided by
the Educational Department.
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Ipunoxenne 1 k [TonoxeHnto 06 0CHOBHBIX 00pa30BaTeNbHBIX MTPOrpaMMax
CKONKOBCKOro MHCTUTYTA HayKH U TEXHOJOTHH/
Appendix 1 to the Policy on Graduate Educational Programs

Cucrema pe3yasTatoB obyuenusi / Learning Outcomes Framework

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

1. DISCIPLINARY KNOWLEDGE AND REASONING
UNESCO PILLAR: LEARNING TO KNOW

1.1 KNOWLEDGE OF MATHEMATICS AND SCIENCES

1.2 KNOWLEDGE OF APPLIED SCIENCE AND ENGINEERING
SCIENCE

1.3 KNOWLEDGE OF INNOVATION AND
ENTREPRENEURSH!P

1.4 INTERDISCIPLINARY THINKING, KNOWLEDGE
STRUCTURE AND INTEGRATION

1.5 KNOWLEDGE AND USE OF CONTEMPORARY METHODS
AND TOOLS

2. PERSONAL ATTRIBUTES — THINKING, BELIEFS
AND VALUES
UNESCO PILLAR: LEARNING TO BE
2.1 COGNITION AND MODES OF REASONING
= Analytical reasoning and problem solving
= System thinking
= Creative thinking
= Decision making (with ambiguity, urgency etc)
= Critical thinking and meta-cognition
2.2 ATTITUDES AND LEARNING
= [nitiative and the willingness to take appropriate risks
= Willingness to make decisions in the face of unceriainty
» 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 ETRICS, EQUITY AND OTHER RESPONSIBILITIES
= Ethical action, integrity and courage
» Social responsibility
= Equity and diversity
» Trust and loyalty
= Proactive vision and intention in fife

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 culturat and internationai settings

3.3 TEAMWORK
= Forming effective teams
= Team operations and project management
= Team coordination, decision-making and leadership
s 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. LEADING THE INNOVATION PROCESS
UNESCO PILLAR: LEARNING TO DO
4.1 MAKING SENSE OF GLOBAL SOCIETAL,

ENVIRONMENTAL AND BUSINESS CONTEXT

= Appreciating the potential and limitations of science and
technology, their role in society and society’s role in their
evolution

« TakKing responsibility for sustainable development,
including social, economic, environmental and work
environment aspects

* Understanding the technical products, systems and
infrastructure. of the sector

= Understanding the enterprise ~ culture, stakeholders,
strategy and goals

= Understanding the business context — markets, policy and
ecosystem of the sector

4.2 VISIONING —INVENTING NEW TECHNOLOGIES

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

SUSTAINABLE SYSTEMS

» identifying stakeholders need and wanis

« |dentifying and formulating objectives and goals

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

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

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

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

4.4 DELIVERING ON THE VISION ~ IMPLEMENTING

AND OPERATING

* Designing and optimizing sustainable and safe
implementation and operations

« Manufacturing and supply chain operations

= Supporting the system life cycle including evolution and
disposal

* Implementation and operations management

4.5 DELIVERING ON THE VISION ~

ENTREPRENEURSHIP AND ENTERPRISE

= New venture conceptualization and creation

« Financing product development and new ventures

= Building and leading an organization and extended
organization

= 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

of the Skolkovo Institute of Science and Technology
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[Mpunoxenue 2 k [TonoxkeHutro 06 OCHOBHBIX 00pa30BaTENBHAIX POrpaMMax

CKOJIKOBCKOIO HHCTHUTYTa HAYKHM U TEXHOJOT it/

Appendix 2 to the Policy on Graduate Educational Programs

of the Skolkovo Institute of Science and Technology

IIpnmep akagemuueckoro kajenaaps / Example of Academic Calendar

Academic Calendar 2020-2021 Master's

Skoltech

Skotyivs instititg of Scieate ang Teghnology:

ISP independent Studies Period

1207-8ny-£2 T20T-8nw-€¢
120Z-3nv-9T £ T20z-8ny-9T
1z0z-80v-6 2 TZ0z-8v-6
T202-8ny-2 120Z-8ny-7
1Z0Z-IN-9¢ 120Z-INF-92
1Z0Z-INt-61 120Z-In(-6T
1Z0Z-N-2T s 120Z-Inr-ZT
120Z-Inr-5 E 120Z-I0f-5
g
120Z-Unf:g 2 TZOZ-Unf-87
1202-unf-1Z a 120z-Unf-17
T20Z-UN[-pT TZ0Z-Unf-#T i~
1Z0Z-un(-£ 1202-unf-L
1Z0Z-ARN-TE TZOT-ARW-TE
1Z0T-AeW-T 3 T20T-ARN-T
TZ0Z-AoIN-LT & TZ0Z-ARIN-LT

12Z0T ‘TT Aewy ‘Aepsany

1207 'I% A “Aepsany

dustrial immetsion

valuation period (assessment and application period}

Credit-bearing activity {course, research)

M5 MSc Thesis Defence

<
120Z-AeN-€ g 1202-ARN-€
>

120Z-14v-97 1202-189-92
TZ0T-4dy-6T . 3 1207-4dv-6T
1202-1dy-21 ] 1202-1dy-21
120Z-1dy-§ 120Z-18v-S
120Z-1BIN-62 1202-42N-6C
120Z-180-22 1Z0Z-1BIN-TZ
TZ0Z-1eN-ST 120T-48N-ST
120Z-Jen-8 “ 1207188
1Z0Z-1BA-T ,-ig: 1202-18N-T
1202-094-22Z 1202-934-7Z
1202-924-ST 1202-934-6T
1207-934-8 1202-994-8
1202-934-T s 1207-993-T
1Z0z-uer-s7 g 1202-uef-57
1207-Uef-8T E 1Z0Z-uel-81
120Z-Uer-11 2 1Z0Z-Uef-11

170Z-uef-y . 1Z0Z-ver+
0202-530-82 \ é 0202-930-8¢
0202-29G-1Z = 0702-390-12
0Z0Z-23G-41 020Z-33Q-¥1T
0202-930-L 020Z-33G-L
0Z0Z-AON-OE 0202-NON-0E
0Z0Z-AON-ET g 020Z-AON-EZ
0Z0Z-AON-51 g 020Z-AON-3T
070Z-NON-6 0Z0Z-AON-6
0Z0Z-"ON-Z 0Z0Z-AON-Z
0202-190-9T 0202-120-97
02071061 0Z0T-PO-6T
0207-20-CT é 0207-10-ZT
0Z0Z-POS & 0207905
0zoz-das-gz 020z-dss-87
0zoe-das-1z 0207-d3s-12
0z0z-des-41 § 020z-das-v1
070z-das-£ & 0¢0z-dag-

0207 ‘T Jequaidas ‘Aepsany]

0207 ‘T Jaquaidas ‘Aepsan i

/i innovation Workshop
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CKOJIKOBCKOTO MHCTUTYTa HAYKH U TEXHOJIOr Uit/

Appendix 3 to the Policy on Graduate Educational Programs

of the Skolkovo Institute of Science and Technology

ITpumep yyebHoro nuana maruerpatyps! u acnupautypst / Example of MSc and PhD Curriculum
VYuebHsiii itad maructparypel / MSc Curriculum

s ko Iﬁe ch Pt RRCUIETO 0Gpajonattun YTBEPXKIIAIO / APPROVED BY

CRroAKORCKHIL MHCTITYT HayKkK 1 TEXNOAOEUH" Pexrop / President
Satvove Invttute of Serente and Tortmoiogy Non-Profit Organization for Higher ATL Kyneuion /
“Skolkovo Institute of Scicnce.and Technology™ Alexander Kuleshov
“..» _.2020T
Vuenit naan noarotos kin marectpos / Master Pragram Currlculum 1 ron/ Year t 2rox/ Year2
no 4 mporpasiee T np He TexnozOrMI, Do 09.04.02 encTensin TexsiaTor/

3 Program “Ad d ing Technologies”, Field of Science and T 09.04.02 ion Systems and T Herneprs / Term Hemepms / Term
Gopsa oGy HeHHA — ONRAR, CPOK OBYEHHA ~ 2 RO, FOI MpReMa « 2020 / Ocenn/ | Beewas | | Ocons/ | Becua/
Full-time study, study period - 2 years, year of admission - 2020 Fall Spring | £ ] Fan Spring

5
# | Komxypes % _g HauMeHOBSHYE KypeH 3 PYCSKOM HILIKE 1 xypea ia sanixe 2e n":’:’_‘::::"_ t{z2{3]a4 E E s|let71s
2% P LS
# | coursecode| & § Course Title in Russian Cotrse Title in English g Tveeof My l2sla|EBs]|sf]s
ZE 2 Z] Assessment®
(o] MacTh - 18 1.c. / Compulsory Part - 18 ECTS credits
1| MAo030296 |Enc'1cune n e TexHonar 1 fon 16 Ad d i 3 3 G 3
2 MAQ30352 METNLE B HAVKE It TOXHUKE | i Methods in Engil ing and Applied Science [ 3 G 3 3
31 DADSD18I In <epes |Conti i 6 | [ 2 13 XX
4 MAO030434 | bumxa |Enpincering Physics 3 ) G 3
actn, 3 yoac - 18 3.1 / Elective Part - 18 ECTS.credits
5 | Mnac3o3st men Tt ity Essential Engineering Toolbox 315 G |3
6| MAO60067 Anamus n Pyt Structural Analvsis and Design P G I3 X
7 MAOGO148 |Bregenne s vi UnKnoM watenul ion to Product Lifeevele N PLM) 3 5 G 3
8| MAOG0252 | MAOG148_|Ckn © ormamats Advanced PLM iques: Digital Design and O 6 1 D G 6 X
9| MAD60253 | MADG148 |Cno: dv. PLM iques: Product Prototypin 3 ) G s
10| MAGGO253 | MAOD6148 |Crmown P MogeneH 1 PLM iques: Testing and Models Validation 6 1 G 313
11_|_DA060239 METOL B uAVEe 1 TexHHKE ical Methods in Engincering and Applied Science P ) ) I3 >
12| MA060053 Tepnior Theemsl Fluid Sciences 6 | o G 3
13| MAGG0231 | MAOGOST_|K: W Py I ite Materials and 61 D G ' X
13| MAOGo2a3 Ocnonis xuonoruk of Additive T 6 | > G s X
15_| MAGE0329 B i 6 | 5 G s
16| MA060297 Fcosietpuuce G e Model s 1 D G 5
17_ | MAG60298 i rexHoTormy ; Advanced ingof C fte Material € 1 o G &
18| MA0G30099 |BuiGop npu ials Selection in Desipn N ) G 3
19| MA030209 @ u Hpowso TR H Volume ing and Digital . 3 | o G 3
20| _Mao30247 Mi i 3l o G 3
21| MAO30239 ial Robatics N ) G 3
22 MAG3I0357 1 Ty ki Dipital Certification of Co it a 2 G 3
23| MA03035s 3D Buomeuars: n 3D Bioprinting: Processes fals, and R ) [ 3
24| MA0303SS Meron onewnins Finite Element Anslvsis FI Y G 3
25_ | MA030248 M pazpyinenus [Fracture & 3 ) G 3
26 MA060356 TepMHteckoe HATICHAE. £ 3

[ e— npaxTica Ind\m.nnl Immclslon

MRACTL - 6 10, [ Ce Part-6 EC‘IS (Nd"l

28 | MC060001 | I Tiano Tes Il a3l » Tel T T 1 LT 1T
Hacrs, & YETAHAIX =6 3.c. /Elcctive Part- 6 3.e.
29 | MCO60008 [Texuorormuecx Baionuiti xvpe [Tech Ent ip: i 6 3 P & X
30| _MC030023 Iy pareris i; Strategy 3 <Y G, 3 X
31| Mco3cott I aaw 1.cadership for Imnovators 3 E) G |3 X
32 | MC060024 Iﬁnck Lab: waeil JHack Lab: I  for Ideas 3 3 [ 6 X
33 MC030025 A Startup Workshop 3 3 G 3 X
" - = ——
34 | Mcosoooz lOcnom.l KOMMEPHIUATHAR LM TEXHOTOTHACORHX ACCTHACIMI ldcas o lmpact; for b s |2l 6 6 x
35 | McC030013 {5 u Biomedicat ion and 3 ) G 3 X
36 | Mcosoozs baspatore itoses mpowicon i p cdepe peson |10T7 L-nunching New Products & Startups 6 <3 G & x
37 MCO30014 JlenoRan KOMMY HHKAUNS Business Ci 3 3, G 3 X
38| DCO300T Texnanarudcesos " KapTEL Batonufl Kype Planning and ing: F i 3 3 G 3 X
39. | DCO30018 | DCO30017 |Texsonorumeckoe e xapris, Yoy Grennsit xype | ing and ing: Advanced 3 3 G 3
T - - -

© | Mcosooz? TEXHONOMUICOKHE HIROBALIM I k Property, and s 5 o 5
41} MC030013 Texnonorueck Vi it wvpe Tech ip: Ad 1 3 3 <) 3
4z | MCo30018 Texnanorncckme ot p K KoMMCy Sy | T : from Research Results to Commercial 3 5 G 3

nporyxmy Product

P i 3 ) 3

tigs HacTi. - 36 e, / C Part - 36 ECTS credits
44| MDOGOOL paGora. Yuebuaz Early Research Project 6 3 v 3]s
45| MD120002 pabora, ] Thesis Research Project 1z | 3 [ 31613
# cemitiap no BKP | Thiesis Propasal. Status Review and 3
Thesis Defense I'HA

Yacts, dopunpyevan \q-cnnmnuum’ AT RATEALHEIX oTHOlCHIT -~ 24 3.

a8 | | [ivpets o maGopy i xatazors xypeon Electives from Course Catalog I I T IxTxTxT X Tx1x]
49 _| MEOX0G10_| i cemuniap |Additional Thesis Research P s P 11T Tx1x| [x IXTXTx
50| MEOX0041 Hlecne 10narentoxnit npoeir Short. Term Project 3 P X | X X | x 1%
P o1 o 0 a yaed if -
5t | _MF030001 Tig sataia Enplish Toolkit 3 3 i 3
52| MF030002 Ociona aic ATANHCKOLD. {Acadoniis Writins Exsential 3 3 B 3 |
53| MFO30010 Daic 1sp dv-Period 3 3 3 2] |
53 | MF030003 vk gt s leer Your Thesis in English 3 3 P { b3
Mutunsansitas Harpyixa s 1o/ Minimurn load per year s ©
Beero u roa (Sex baky: £ Total by vear (without facultative
Maxcunidapiaz Harpysxa e o/ Maximum load per year 7 70
Beero nron (¢ dbaky. ) / Totat by year (with
WTOO / TOTAL] 120-140
* 3.C. ~"IRUCTHNIE CAMHMILL (kpe/HTH ECTS), B - 0x3aMeil, 3 - 33%CT, X - yeOnIH AIEMEHT MOKHO BLGpaTh By FHA -
* ECTS - Buropean Credit Transfer and Accumulation System, G - Graded course, P - Pass/Fail course, X - curriculam element can be chosen in specified Terms, SFA - State Final Asscssment
Joipextop abpazosareasioli VL. Axaton
Tporpatm Tpopekrop 1o yteSudi patore AJO. Jlepennia
Education Program Pirector .. Tskander Akhatov Associste Provost,
Dean of E Anna Deresninag
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Vuebublit nian acnupantypsl / PhD Curriculum

A

Sl bteaxls

b
OIROBCKIGT BHCTIEYY MAYRU 13 TEX HOROr KA
o i

for Higher Educadon
T "

of and 3

VTBEPKIAAXKD * APPROVED BY
Pexrop ¢ President

sy

G

e

{Bustery_and B

thematiot et NEgch Mt 1o
IO KAOPARNEHLGO 01,06.01 NMATEMATHKA i MEXIMITKA /.
Field of i and T 01.06.01 N ’ Et N
POPIEN BOICEMIBE - ORI, CPOR OEY L HHI - 4 N OZA, T Fprestn ~ TO20 /7
s riaue study, studseperiod - 4 venve, year of admission - 2020

T o e cven e waneee : . wgwe | wen | Zomue ,
3 roxn /s QLron s 3 roms s
Year 1 Year Alear 3

. N . . . ECTS* Type of
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Year 4
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[Ipunoxenue 4 k ITonoxeHuto 06 OCHOBHBIX 00pa30BaTENbHBIX NPOrpaMmax
CKOJIKOBCKOTO MHCTHUTYTA HAYKH U TEXHOJIOTHI/

Appendix 4 to the Policy on Graduate Educational Programs

of the Skolkovo Institute of Science and Technology

PEI'IAMEHT PETUCTPAIIMU HA KYPCBbI

REGISTRATION RULES
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Peructpauua Ha Kypcel — Tipolecc,
pa3paboTaHHbI# B CKOJIKOBCKOM
MHCTUTYTE HAyKH M TEXHOJOTHHA A
bopmuporanus HHIUBUYalbHON
o0pa3oBaTenbHOi TPAaGKTOPUHU CTYAEHTA B
npouecce o0yueHus. HacTosmuit
perjlaMeHT OITUCHIBAET npoLece
perucTpalyy CTYJACHTOB Ha Bce yuyeOHbIe
9JIEMEHTHI 00pa30BaTeNbHOM MPOrpaMMmEl.

B cootBercTBUM ¢ y4YeOHBIM IMJIAHOM
00pa3oBaTeNbHON IPOrpaMMBl  CTYAEHT
JOKEH OCBOUTH 00s3aTeNbHble yueOHbIe
9JEMEHTBl M y4eOHble DSJIEMEHTH IO
BBIOODY.

CryneHTty pekoMeHAyeTCs JeaTh BEIOOp B
COOTBETCTBHUHU co CBOUMH
npodecCHOHANBHBIMU ~ HHTEpecaMi ¢
yYETOM peKoMeHpauuii Hay4HOT'O
pykoBoautend. I DNONHOIEHHOTO
BBIOOpPa CTYAEHT WMeeT JOCTyll K
YTBEPKIACHHOMY y4yebHOMY  IUIaHy,
Karajory KypcoB, paboyMM Iporpammam
JUCLMUILIMH, TpeOOBaHUAM K yuyeOHOM
HarpysKke CTYAEHTA.

Pemcrpauw{ CTYACHTA Ha o0s3aTenbHble
yqeGHme JJICMCHTBI TaKue€ Kak, HallpuMep,

obs3arepHble JUCIHHITIINHBI,
OPOU3BOACTBCHHAA [IpaKTHKa,
MaCTepCKaﬂ WHHOBaUM Hu 3anmura

BBIITYCKHON KBanM(pUKALMOHHOH paboTsl
MPOU3BOIUTCS B 3JIEKTPOHHON
HHPOPMaLMOHHO-00pa3oBaTeNbHOM cpee
(OHUOC) nmpu noanepxke enapramenTa
obpasoBaHusl.

Peructpauus crynedta Ha  y4yeOHbIE
JJIEMEHTHl 10 BBIOOpY Takue Kak,
Hanpumep, AUCLMILUIMHEI 0 BHIOOPY WM
HCCIIEI0BATENBCKUE TIPOEKTH],
OCYIIECTBNIACTCS CTYAEHTOM
camocTtoaTensHo B OMOC.

MuHuManbHelH 00beM yueOHOM Harpy3Ku
CTy[€HTa MarucTpaTypsl B Yy4ebOHYIO
yeTBepTh — 12 3.e. MakcumansHoe
KOJIMYECTBO 3aYETHBIX eIHHML, KOTOpoe
MOJKET OBITh OCBOCHO B yYeOHYIO YETBEPTh
- 18.

Registration is the process developed at the
Skolkovo Institute of Science and
Technology that allows students to form
individual educational trajectory. The
present regulations describe the process of
students’ registration for all curriculum
elements of educational programs.

According to curriculum of educational
programs, students 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 Educational Department.

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

The minimum educational workload of an
MSec student per Term is 12 ECTS credits.
The maximum limit per Term is 18 ECTS
credits.



10.

HenaprameHT 00pa30BaHKs CBOEBPEMEHHO
UHQOPMUDPYET CTYAEHTOB O Havanie
PETUCTPALUK, DEriIAMEHTE pPEervuCTpaliuH,
nyOnMKyeT pacnucaHhe 3aHfTHi Ha
OYepeHyI0 YUeOHYIO YETBEPTh.

[Tepuon peructpauuu — Bpems, B TeYEHHE
KOTOPOrO CTYAEHTHl PETUCTPUPYIOTCS Ha
JUCLUITTHEI u/unu TIPOEKTHI.
Perucrpauus otkpeiBaercs 8 DMOC, xak
NpaBHiIO, HE TMO3/HEe TpeX Helaelb Hu
3aKaH4YMBAETCA 3a JBE HEAENU JO Hayajga
y4eOHOH ueTBepTH.

Ilepuon  oTkaza  OT  perucTpaunu
(Drop/Add) — Bpewms, B TeueHHe KOTOPOTO
CTYAEHT MOJKET OTKa3aThCs OT BBIOPAHHOM
JMCUMIUIMHBL U 3aperucTPUpOBATBCS HA
JPYTYIO JUCLMIUTHHY WITH MPOEKT.

ITepuon oTkaza OT perucTpaluu — nepsas
y4eOHas Hefiesa YeTBEPTH.

MakcumansHoe YUCIIO CTYJEHTOB,
KOTOpO€ MOXET OBITh 3aperMcTPUPOBAHO
Ha JUCLMIUIMHY, ONpeleleHo B paboueit
nporpaMme. Ecnu B nporecce
perucrpauuu BaKaHTHbIE MecTa
3aKOHYHJIMCE, CTYAEHTHI 3aNUCHIBAIOTCS B
JIUCT OKHMJaHUA. JenaprameHT
00pa3oBaHUs PErMCTPUPYET CTYIJEHTOB U3
ACTa  OXUAAHUS B [OpSAKEe WX
OYEPETHOCTH T0  Mepe  IOABJIEHUS
BAKAHTHBIX MECT.

Ecnmy  KOJIM4eCTBO 3aperuCTpUpOBAHHEBIX
Ha JUCUMIUIMHY CTYJCHTOB MEHbUIE
YCT2HOBJIEHHOTO MHHHUMAaJIEHOTO
3HAY€HUA, TO JHCLMIUIUHA MOXET OBITh
oTMeHeHa JlenapramMeHToM 06pa3oBaHusl.

Ilocne oxoH4YaHHMsA mepHOAa OTKasa OT
peructpauuu  (Drop/Add)  y4eGuble
9JIEMEHTB,  BHIOPAHHBIE  CTYJCHTOM,
CTAHOBATCs 003aTENIBHBIMH /151 OCBOCHHUS
B TEKyILEH y4eOHOH YeTBepTH.

[IpenomaBateny, Hay4yHble PYKOBOAMUTEIN

CTYJICHTOB, KOOpP/JUHATOPEI
00pazoBaTeNbHBIX IIpOrpamMm,
obecneynBaroTcs JOCTYIIOM K

MH(pOpMaLKK [0 [IPOLECCY PErUCTPaLiiy B

10.

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

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

Drop/Add period, the first week of the
Term, is time when a student is allowed to
cancel registration or register for another
course or project.

The maximum number of students for a
course is set in the syllabus. If all seats have
been taken during registration, students
enroll in the waiting list. The Educational
Department registers waitlisted students in
the course on the “first come ~ first served”
basis if any seats become available for
registration.

If the number of students enrolled in a
course is below than the limit defined, the
course might be cancelled by the
Educational Department.

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

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

11. KoHnTpons 3a perucrpanyeil ocymecTBisieT
HenaprameHT o6pa3oBaHusl.

1. Registration control is administered by the
Educational Department.
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Ipunoxenue 5 k [TonoxeHuro 06 0OCHOBHBIX 00pa30BaTebHBIX POrPAMMax
CKOJIKOBCKOTO HHCTUTYTa HayKU U TEXHOJIOTHIA/

Appendix 5 to the Policy on Graduate Educational Programs

of the Skolkovo Institute of Science and Technology

Ilpumep paboueit nporpammel qucuuniauubl / Course Syllabus

SkOIﬁ%{: Course Syllabus
Course Title (in English) Bayesian Methods of Machine Leaming
Gourse Title {(in Russian) BafecoBckiie METOb! MALLMHHOIO OBY4eHNns
Lead Instructor(s) Burnaev, Evgeny

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

sending it to the Education

Office?

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

1. Annotation

Course Description

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

Moderm 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 maching 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 1o 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 Nuimerical 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.

AHHOTauus

Kypc nocssleq balecosckoMy Noaxody K peLleHro pasnvsHbiX 3a4ay MatiMiHoro obyyeHns n aHanusa
HaHHbIX. BanecoBcKoMy NoAXOf NEXUT B OCHOBE PELLIEHUA BaXKHbIX NPUKNAAHbIX 33084, Tak1X Kak
obpatHbie 3afa4y, 3aaayu Beibopa MOAEM, U 3afiaun HenpepsbIBHOO (OHNaH) oBydeHus. Hanbonbiuee
BHUMAaHUE B Kypce yAeNIAeTCA CIMAHNI0 MeTOA0B rny6okoro obyyeHus ¢ anemeHTamut 6aliecoBckoro
noaxopa. JTo CUsHME CTANI0 BO3MOXHEIM Bnarogaps passuiuio 3a nocnefrue 20 net psaa MeToaos
NPUENKEHHOTO BLIBOAA.

CoBpeMeHHble CTaTby N0 MALLMHHOMY OBYHEHMIO YACTO UCTIONLIYIOT METO/Ib! NPUBIUKEHHOro BhIBOAA.
OcHogHbIM pe3ynbTaToM ofyy4eHnn Ha Kypce SIBNAETCS YMeHNe YuTaTh M BOCMPON3BOgMTh
COOTBETCTBYIOLME CTaTbH, a TakKe NPUMEHSIT COOTBETCTEYIOLME METO/bI NPUBNIYKEHHOro BLIBOAA ANSs
pa3paboTku anropuTMoB 6aitecoBCcKoro MallnHHOro obyderust. [ns [OCTUXKEHUs 3TON Uenu B Kypce
NpeyCMOTpeHb! TEDPETMYECKYE U NPAKTUHECKUE 3aAaHNs, a TaKXKe UTOTOBLIR MpoeKT.

Lens TeopeTudecknx zafanini geosikan. Bo-nepsbix, MX BLINOMHEHWE NO3BOMUT CTYAEHTaM PasBuTh
HaBbIKWN NONyHeHUs ABHbIX (POPMYN, UCTIONb3YeMbIX B paBoTax B OCHOBE METOA0B MPUBIKEHHOro
BbiBoAa. [pn aTOM, B COBpEMEHHOI nTeparype (hakTUHecKuU OTCYTCTBYIOT UCTOYHUKM, MO KOTOPLIM
MOXXHO BbU10 Bbl U3Y41Th OCHOBHbIE NOAXOAb! K NOMYUEHWIO TAKOTO POJA ABHbLIX PE3Y/ILTATOB.
BoinonHeHne COOTBETCTBYIOWMX 3a/1aHNiA NOSBONUT BOCNOAHWTE 3TOT npoGen. Bo-BTophIX, HEKOTOpbIe
TEOPETUYECKUE 334a4U, PELEHHbIE B pamMKax YNPOLIEHHbLIX NPEANOCOXeHWIH, NO3BONSIOT nydile
UHTYUTUBHO NOHATE TEOPETUHECKNE CBOICTBA COOTBETCTBYIOWMX BaliecoBckux MeTonos. Llens
NPaKTUHeCKMX 3aAaHUi NPOCTa: pean3oBaTt 0OCY)KAaembie METOAb! B NMPOrpaMMHOM BUAE U USYUUTE UX
CBOICTBA NPU NPUMEHEHUM K PeanbHbIM AaHHbIM.

YKazaHHble 334aH1a NOABOAST YHALLMXCS K KYPCOBbIM NPOEKTaM: BOCNpousEeaeHue U obcyxxaeque
COOTBETCTBYIOLUX CTATeH C NepeAosbix KoHgepeHLuui No MaluvHHOMY 0BY4eHIIO, /UK peanusaaums
CcOBCTBEHHbIX HAYy4YHO-NCCAEQ0BATENLCKNX NPOSKTOB ¢ NPUMEHEHUEM BaileCOBCKUX METOOO0B MALLUHHOTO
oby4eHus.

2. Structure and Content

Course Academic Level Master-level course suitable for PhD students

Number of ECTS credits 6
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Topic

' Foundations. Exact {- Asymptotic Certainty. Asymptotic Concensus.

‘Inference

‘Non-exact
Inference:
‘Variational
' Approaches

Non-exact
Inference: Deep
‘Bayes

Non-Exact
‘Inference: MCMC
Approaches

- Metrobd!ié—Héstings. Lengevin Dynérhiés. Sclaléblé ‘

'Lectures | Seminars Labs k,
(#of = (#of
hours)  hours)

Summary of Topic

- hours) |

- Some canonical problems: classification, regression,
s clustering and density estimation
-~ Representing beliefs and the Cox axioms. The Dutch
Book Theorem. Bayesian reasoning and interpretation
. of probabilities
i - Bayesian Occam’s Razor and Model Selection

Asymptotic Normality of the Posterior and Bemstein-
ivon 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
|- Stochastic Variational Inference. Latent Direchlet
i Allocation

| Practice: home assignment 1

| - Variational Auto-Enceding models !

. - Stochastic gradients estimators and variance

i reduction ;

| - Variational Dropout 7
|~ Gsnerative Adversarial Models (GAN). Aipha-GAN,
i Wasserstein GAN

| Theory: individual home assignments

i Langevin Dynamics !
i - Gibbs Sampling. Applications to Matrix Competion ‘6
1 {NetFlix problem) {

| Practice: home assignment 2. Project announcement

(# of

3. Assignments
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Assignrri‘ent
" Type

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

‘Homework :

‘ algorithm.

1 2) Extend the variational treatment of Bayesian linear regression to include a gamma

- hyperprior Gam(betajc_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{wjg(alpha)g(beta). Derive the variational equations for the three factors in the variational

 distribution and also obtain an expression for the lower bound and for the predictive
“distribution.
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‘Team
Project

Test/Quiz

Examples of the topics:
1. Deep kernels and Gaussian processes
2. Bayesian Active Learning

- 3. Bayesian black-box optimization

- 4. Multi-Fidelity Gaussian Process regression

-5. Bayesian change-point detection

1 6. Comparison of approaches for approximation of intractable Bayesian models
7. MCMC for Bayesian inference

i 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),

i » 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 if;
- » Algorithmic: propose a new learning algorithm, cr 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

i ¢ 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-
1validation metrics and detalils, discussion of failures and successes, equations, results,
visualizations, tables, etc.

: « Conclusion, references, acknowledgements and contributions

‘+ Upto 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

i - 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)

i 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?
fAnswer: 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 Graded

 ActvityType  Activity weight, %

‘Homework Assignments 40
Grade Structure e .
; Midterm Exam ‘30
EProjects .30
Grading Scale
A: 86
B: 70
C 56
D 46
E: 36
F: 0
Attendance Requirements Mandatory

5. Basic Information

K2

Maximum Number of Students

Maximum Number of Students

Overall: 40

;PerGF(A)“LNx/;:S (forserﬁfﬁars and labg); » o - a0 B

Course Stream Science, Technology and Engineering (STE)

Course Term (in context of

Academic Year) Term 1

Course Delivery Frequency Every year

Students of Which Programs do You Recommend to Consider this Course as an Elective?
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Masters Programs k . 4 ’ PhD Programs

Data SCfence Computat!onal and Data Scnence and Engmeenng

Math

Course Tags Programming

6. Textbooks and Internet Resources

‘ Required Textbooks 10)
Bishop, C.M. Pattern Recognition and Machine Learning. Springer, 2007 978 0387310732
;2Bg1r2er, D. Bayesian Reasoning and Machine Learning. Cambridge University Press, 978-0521518147

1 ISBN-13 (or ISBN- -

Recommended Textbooks ls}gg‘p?é;)r
Trevor Hastie, Robert Tibshirani, Jerome Friedman. The Elements of Statistical Learning: | N
Data Mmlng, lnference and Prediction. Springer, 2009 97803878485”;
Peter Muller, Femando Andres Quintana, A!e}andro Jara Txm Hanson Bayeslan 197833191 896732

Nonparametnc Data analysis. Spnnger 2015

;A Gelman, J. B Carlin, H.S. Stern, D.B. Rubm BayeSIan Data AnalySIS Chapman& o o

i

9781439840955

i

|

HaiI/CRC 2004

J Wakefleld BayeS|an and Frequentnst Regress:on Methods Spnnger 2013 9781441 909244;?
J K Ghosh M Delampady T. Samanta An |ntroduct|on to Baye3|an AnaIySIS Theory o
-and Methods. Spnnger 2006 "780387400846§
J K Ghosh RV Ramamoorthl Bayesnan Nonparametncs Spnnger 2003 9780387955377§
M H Chen Q M Shao JG Ibrahim. Monte Catlo Methods in Bayesxan Computatlon 9781461270744
Spnnger 2000 /
EG Phadia Pnor Pro esses and Thelr Apphoat:ons Spnnger 2013 9783642392795
C P Rober’t The Bayesnan Cho;oe From Decision-Theoretic Foundatlons o | 9780387715988
- Computational Implementation. Springer, 2007 ;

Web-resources (links) Descnptxon

Carl Rasmussen and Chnstopher Wllhams
thitp://gaussianprocess.org/gpml/ ' Gaussian Processes for Machine Learning.
: The MlT Press 2006

http //web4 cs. ucl ac. uk/staff/D Barber/pmwukn/pmw;kl php') onhne version of Barber s "Bayessan

= Brml HomePage Reasonmg and Machme Learnmg“

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

7. Facilities

D J. C. MacKay (2003) lnformatlon Theory, !
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Equrpment

Access to the lntemet through a computer class and Wi-Fi network of the mshtute

' Whiteboard/Flipchart; Projector

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

Obtaln a blg plcture of practlcal problems explortmg Bayes:an ML methods appllcatlons rnclude

- automatic feature selection and predictive modeling applications, Bayesian optimization, topics modeling,

: etc.

Know main ML problem statements

Know avarlable standard Bayesran ML methods and areas of therr applloatlons

; Know funchonallty and constralnts of exrstmg ML algorlthmlo software llbrarres contatnlng reahzatrons 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 approprrate Bayesran rnference method

; Be able to apply Bayesian ML methods from exrstlng ML algonthmlc software llbrarres (Scrklt learn
BayesPy, etc ) and |nterpret obtamed results in subject domain terms

'Be able to develop either exact or apprOX|mate Bayesnan lnference algonthms for probablllstlc models and
; |mplement them into efflctent program r\g code;

Be able t formulate the domatn specmc knowledge m terms of a prlor dlstnbutlon

i Be able to read and dlscuss research papers on probablhstlc framework Bayesran ML methods and thelr

‘ 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

o i ek
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Input Example(s) of
Assignment 1 (preferable)

Or Upload Example(s) of
Assignment 1

Assessment Criteria for
Assignment 1

Examples of the topics:

1. Deep kernels and Gaussian processes

2. Bayesian Active Learning

3. Bayesian black-box optimization

4. Multi-Fidelity Gaussian Process regression

5. Bayesian change-point detection

6. Comparison of approaches for approximation of intractable Bayesian
models

7. MCMC for Bayesian inference

Final course project (groups up to 3):

* Possible to combine with projects from paraliel 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

» Dataset Description

* ML Methods and algorithms, proposed algorithm modifications, etc.
* Experiments/Discussion: details about thyper)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/035792ch-4bad-41c9-8e2f-6¢c8e6763c8d6/

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 guality 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

36



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)g(beta). Derive the variational equations for the three factors
in the variational distribution and also obtain an expression for the lower
bound and for the predictive distribution.

The solution to a homework is:

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

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

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

Input or Upload Example(s) of Assigment 4:

Input or Upload Example(s) of Assigment 5:

10. Additional Notes

Free Style Comments (if any)

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

1. Exact Inference & GLM

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

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

» Bradley Efron. “The Geometry of Exponential Families”. EN. In: The
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Annals of Statistics 6.2 (Mar. 1878), pp. 362-376. issn: 0090-5364, 2168-
8966. doi: 10.1214/a0s/1176344130. url: hitps://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_lecture.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/CB0O9780511790042

» 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. uri:
https://projecteuclid.org/euclid.aoms/1177729694

* M. Tipping M. Bishop. Bayesian Regression and Classification. uri:
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

* STA 250: Statistics. Laplace Approximation to the Posterior. url: http:
/fwww2 stat.duke.edu/~st118/sta250/1aplace.pdf

* Michael E. Tipping. Bayesian Inference: An introduction to Principles
and Practice in Machine Learning. url:
hitps://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.

* 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”. [n: arXiv:1301.3584 [cs] (Jan. 2013). arXiv: 1301.3584.
url: http://arxiv.org/abs/1301.3584

* Michael E. Tipping. Probabilistic PCA. url: hitps://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. utl:
http: //arxiv.org/abs/1701.07875
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* Yuri Burda, Roger Grosse, and Ruslan Salakhutdinov. “importance
Weighted Autoencoders”. in: arXiv:1508.00518 [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:1704.02918 [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: 1607.05680.
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

e Jiri Hron, Alexander G. de G. Matthews, and Zoubin Ghahramani.
“Variational Gaussian Dropout is not Bayesian”. In: arXiv:1711.02989 [stat]
(Nov. 2017). arXiv: 1711.02989. 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/1506.
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

¢ 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:1701.05368 [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:
1606.00709. url: http: //arxiv.org/abs/1606.00709

* Mihaela Rosca et al. “Variational Approaches for Auto-Encoding Gener-
ative Adversarial Networks”. In: arXiv:1706.04987 [cs, stat] {(June 2017).
arXiv: 1706.04987. url: hitp://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. 20186). 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.memchandbook. net/

* Yi-An ‘Ma, Tianqi Chen, and Emily B. Fox. “A Complete Recipe for
Stochas-

tic Gradient MCMC". In: arXiv:1506.04696 [math, stat] (June 2015). arXiv:
1506.046986. 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.Ith.se/matematikith/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: hitp://
www.gaussianprocess.org/gpml/

* Gaussian Process and Uncertainty Quantification Summer:School 2017.
original-date: 2016-12-22722:57:23Z. July 2018. url: https:/
github.com/gpschool/gpss17

¢ James Hensman, Nicolas Durrande, and Armo 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

8. 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/lectures.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 2, 2018.
https://pdfs.semanticscholar.org/40b0/02847cecce2e3cfacae83e85393e5
7179a0c.pdf
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