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1. MSc Program Overview

The purpose of the educational program
"Materials Science" of the Skolkovo Institute
of Science and Technology (Skoltech) is to
train highly qualified masters, specialists in the
field of materials science, who are in demand
on the Russian and international labor market,
necessary to conduct experimental and
theoretical research, to create new technologies

and ensure technological progress.

The program is being implemented in
the structural unit of Skoltech "Center for

Energy Science and Technologies".

Program Director - Ph.D., Associate
Professor S.S. Fedotov.
Program coordinator - Ph.D., Assistant

Professor D. A. Aksyonov.

Training is carried out in person. The
normative term for obtaining education is 2
years. The volume of the educational program
is 120 credits.

Based on the Charter of Skoltech and
the regulation "On the language of education at
the Skolkovo Institute of Science and
Technology", approved by the order of the
President No. 169 of 04.03.2024, training is

conducted in English.

1.0nucanue nporpamMmmbl

MATHCTPATYpPbl

Ienn

«MarepuanoseneHue»

00pa3oBareiabHONl  MPOrpamMMbl
CKOJIKOBCKOTO
WHCTUTYyTa Hayku U TexHojorui (Ckonrex) —
MOJTrOTOBKA BBICOKOKBAJIM(PUIIMPOBAHHBIX,

BOCTPEOOBaHHBIX Ha POCCUICKOM u
MEXIYHAPOIHOM PBIHKE TpYyAa, MarucTpos,

CIICuuajaInuCcToOB B o0JracTu MaTcpuaJIOBECACHUA,

HEOOXOIUMBIX TS MIPOBEICHUS
3KCIIEPUMEHTAJIbHBIX n TEOPETHUUECKUX
HCCIICIOBAHUM, IS CO3JIaHUSA HOBBIX

TEXHOJIOTUH M 00eCII€YECHHS TEXHOJIOINYECKOIO

nporpecca.
[Iporpamma peanuzyeTcs B
CTpyKTypHOM  mozpasaenenun  Ckonrexa

«LleHTp 2HEepreTUYEeCKUX TEXHOIOTHI.

Jupekrop mporpamMmbl — K.X.H., JTOLUEHT
C.C. ®enotos.

Koopaunatop nporpamMmbl — K.¢.-M.H.,
crapmuid npenogasarenb . A. AKCEHOB.

OOyueHue oCyIeCTBIICTCS B OYHOM
dbopme. HopMaTuBHBINM CPOK MONTYyIEHUS
oOpaszoBanus — 2 rona. O6bem
o0Opa3oBareabHOU mporpaMmsbl - 120 3aueTHBIX
€IMHULL.

Ha ocunoBanmm VYcraBa Ckonrexa u

noinoxxkeHust «O  sA3pIke  0o0OpazoBaHMSA B
CKOJIKOBCKOM UHCTUTYTE HayKu u
TEXHOJIOTHI»,  YTBEPXKACHHOTO  IPHUKA30M

Pexropa Nel69 ot 04.03.2024 rona, oOyueHue

IMPOBOAUTCA HA AHT: JIMMCKOM SI3BIKE.



Persons with higher education in the
field of physics, chemistry or materials science
are allowed to get the master's program.
Applicants who have not previously taken
English language courses must demonstrate a
high level of English language proficiency

during the selection process.

Based on the results of mastering the
educational program, graduates are awarded a
master's degree.

Graduates of the program are in demand
in the widest range of organizations: R&D
departments of large industrial companies,
research organizations, the public sector, etc.
Employers for graduates are Moscow State
University, Moscow Institute of Physics and
Technology, Novosibirsk State University,
National University of Science and Technology
MISiS, MUCTR, IPCP RAS,
KAMAZ, Kvintech,

Gazprom, Huawei, Liotech, SMA, Rustor, K+,

Rosatom,
Severstal, Inenergy,

Core Technology, and other organizations.

2. Description of the Professional

Activities for Graduates

2.1. Areas of professional activity

Professional activity of master's degree
graduates in the direction 22.04.01. "Materials
Science and Technology of Materials" includes:
01 Education and science (in the field of
scientific research);

40 Cross-cutting types of professional activity

K OCBOCHHIO MIPOrPaMMBbI
MarucTparypbl JOMYCKAIOTCS JIUIA, WMEIOIIUE
BBICIIICE OOpa3oBaHHWE B 00JacTH (PU3HKH,
XUMUW WKW MarepuanoBeneHus. Kanawmarsr,
paHee HE TMPOXOAMUBIIME OOy4YeHHUS Ha
AQHTJIMICKOM SI3BIKE, JOJDKHBI TIOATBEPAWTH B
npoiiecce 0TOOpa BBHICOKUN YPOBEHB BIIJICHUS
AHTTIMHACKHUM SI3BIKOM.

ITo pe3ynbraTam OCBOCHHUS
0o0pa3oBareIbHONW MPOTPaMMBbl  BBITYCKHUKAM
MIPUCBANBACTCS KBAM(DUKALIAS MAaruCT.

Breimmyckanku MIpOTrpaMMBbI
BOCTpPEeOOBaHBI B CaMOM IIIUPOKOM CIEKTpe

opranusanuii: R&D -noapasnenenus KpynHbIX

IMPOMBITIIJICHHBIX KOMHaHI/IfI,
HAYy4YHO-HUCCICI0BATCIbCKUEC opraHusanuu,
Io Cy,[[apCTBeHHHﬁ CCKTOp u T.1O.

PaGoronmarensiMu AJisi BBITYCKHHUKOB SIBIISTFOTCS
MI'Y, M®TU, HI'Y, HUTY MUCuC, PXTY,
UIXD PAH,
KAMA3, Ksunrex,

Pocarowm, Cesepcraib,

NusHepmxu, T'azmpowm,
Huawei, Jluorex, CMA, Pyctop, K+, Core

Technology, u npyrue opranu3amnuu.

2. XapakTepHucTHKa
npo¢ecCHOHAJIBHON 1eATEJIbHOCTH

BBIIITYCKHUKOB

2.1. Obnactu npodeccnoHaNbHOM
AeSITeJIbHOCTH

[Ipodeccronanpuas JeATEITbHOCTD
BBIIIyCKHUKOB MaruCTparypel 110 HAIIPaBJIEHUIO
22.04.01. «MarepuanoBeicHHE U TEXHOJIOTUU
MaTepuaioBy» BKJIIOYALT:

01 OG6pa3oBanue u Hayka (B cepe HaydHbIX



in industry (in the field of materials science
support of the technological cycle for the
of  bulk and

production nanometals

nanoceramics, alloys and  compounds,
composites based on them and products from
them, technological support for the full cycle of
their production and products from them, as
well as the production of products with
nanostructured ceramic coatings, in the field of
measuring parameters and modifying the
properties of nanomaterials and nanostructures,
in the field of thermal production - on the
adjustment and testing of technological
equipment, automation and mechanization of
technological ~ processes,  analysis  and
diagnostics of technological complexes, the
introduction of new equipment and
technologies, tooling and quality control; in the
field of research and development, in the field
of development, maintenance and integration of
technological processes and industries in the
field of materials science and technology).

The specifics of the professional activity
of Skoltech graduates, taking into account the
research and

profile of training, is the

development of new  materials and

nanomaterials. When designing the educational
program, the requirements of professional
standard 40.136 Specialist in the development,
maintenance and integration of technological
processes and industries in the field of
materials science and materials technology was
taken into account as well as information
obtained on the basis of analysis of the
requirements for professional competencies

imposed on graduates in the labor market,

HCCJICIOBAaHUMN );

40 CkBosnbple BUABI TnpodeccuoHaIbHOM
JeATETLHOCTH B TPOMBINIUICHHOCTH (B cdepe
MaTepuanaoBeqUYeCcKOro o0ecrieueHus

TCXHOJOTUYCCKOI'O TUKJIIa MpoOn3BOACTBA
00bEMHBIX HAHOMETAJIJIOB U HAaHOKCPaMUK,
CIIJTaBOB H COGI[HHGHI/IfI, KOMIIO3UTOB Ha HX
OCHOBE U I/IS,Z[GJ'II/Iﬁ U3 HHUX, TEXHOJIOTHYCCKOI'O
o0OecrieueHUs IMOJIHOTO [UKJIa UX IMMPOU3BOJACTBA

n H3I[€JIPII>'I N3 HHUX, a TaKXKXC IPOU3BOACTBA

U3eNnni c HAaHOCTPYKTYPUPOBaHHBIMU
KepaMUYECKMMU  MOKPBITUAMHU; B  cdepe
U3MEpeHUsl TapaMeTpoB U MoAMpUKaLuU

CBOMCTB HAaHOMAaTEpUaJOB U HAHOCTPYKTYD; B
chepe TEpPMHUUECKOTO MPOU3BOJACTBA - II0
HaJIAaJKe W HCHBITAHUAM TEXHOJIOIMYECKOTO
000py/10BaHuUs1, aBTOMATU3aLUU U MEXaHU3alu1
TEXHOJOTMYECKUX IPOLECCOB, AHAIU3Y U
JUArHOCTUKE TEXHOJIOTHYECKUX KOMIUIEKCOB,

BHEJIPEHUI0O HOBOW TEXHUKH W TEXHOJIOTHH,

HUHCTPYMEHTATBHOMY obecreueH o u
KOHTPOITIO Ka4ecTBa; B ctepe
HAyYHO-HCCIICI0BATEIbCKUX u
OIBITHO-KOHCTPYKTOPCKMX ~ pa3paboToK; B

chepe  pa3paboTkw,

HHTCrpalui TCXHOJOTHYCCKHUX MNPOHCCCOB H

COITPOBOXKIACHUA n

IMPpOU3BOJCTB B obnactu MaTCpUuaJIOBECACHUA U

TEXHOJIOTUU MaTEPHAJIOB).

Cnenudukoit npodeCcCroHaTBHOM
NeSITeIbHOCTH  BBIMYCKHUKOB — Ckonrtexa ¢
ydeToM  Tpoduias  MOATOTOBKH  SIBJISETCS
WCCJIEIOBAHNE u pa3zpaboTka HOBBIX
MmarepuajioB M HaHoMarepuanoB. Ilpu
IPOEKTHUPOBAHUU oOpa3oBareabHOI
nporpaMMbl  ObUIM  y4TEHBI  TpeOOBaHUS
npodeccruoHaNIbHOIO CTaHjaapTa 40.136



generalization of domestic and foreign

experience, consultations  with  leading
employers, associations of employers in the
industry in which graduates are in demand, and

other sources.

2.2 Types of professional activity
Within the framework of the master's
program, graduates can prepare for solving the
following types of professional tasks:
- research;

- technological.

2.3. Tasks of professional activity

Graduates of the program, in
accordance with the types of professional
activities to which the program is oriented, will
be ready to solve the following professional
tasks.

Research activities:
- modeling of materials and processes, research

and experimental verification of theoretical

Crnenuanuct B obmacth  pa3paboTKwy,

COIIPOBOXICHUSA n HUHTCrpaliuu
TEXHOJIOI'MYCCKUX MPOUCCCOB M IMPOMU3BOACTB B
obactu MaTepuajlOBEACHHUA MW TCXHOJOI'MH
MaTepualioB, a TAKXKC CBCACHU:, IOJYUYCHHBIC
Ha OCHOBC

aHanmu3a  TpeOoBaHM K

npoeccroHaIbHBIM KOMITETCHIUSIM,
NPEABABIAEMBIX K BBITYCKHUKAM Ha pPBIHKE

0000IIIEHNsI  OTEYECTBEHHOIO U

Tpyaa,

3apy0eKHOTO OTIBITA, MIPOBEICHUS
KOHCYJIBTAllUA C BEAYIIMMHU pabOTOAATESIMU,
o0beAMHEHUsIMU paboTomaresieil oTpaciu, B
KOTOPOH BOCTPEOOBAHBI BBIMYCKHUKH, WHBIX

HCTOYHHKOB.

2.2 Buabl npogeccuoHaIbLHOM
AesITeJIbHOCTH
B pamkax OCBOEHHMS IPOrpaMMBbI
MarvucTparypbl BBITYCKHUKU MOTYT TOTOBUTBHCS
K  pelIeHuI0 3axad  npodeccruoHaibHON
JEATEIbHOCTH CJEIYIOIIUX TUIIOB:
- HAy4YHO-MCCJIEIOBATEIIbCKUIA;

- TEXHOJIOTUYECKUIL.

2.3. 3apaun npodeccnoHanbHOM
NesTeJIbHOCTH
Brinmyckanku IpOrpaMMBI B
COOTBETCTBUU C BHUAAMH MpodeccHoHaTHLHON
NEeSTeIbHOCTH, Ha KOTOPbIE OpPHUEHTHUPOBaHA
nporpaMmma, OyJyT TOTOBBI PEIIATh CIEAYIOIIHE
npodeccroHanbHBIC 3a/1a4H.
HayuHo-ucciaenoBare/ibcKkas

JCATECIbHOCTD:

- MOICIHUPOBAHUC MATCPUATIOB U IPOLECCCOB,



data in the development of new technological
processes for the production and processing of
materials;

- collection and comparative analysis of data on
existing types and grades of materials, their
methods  for

structure and  properties,

developing new materials with specified

technological and functional properties in
relation to solving the tasks set using databases
and literary sources;

- preparation of scientific and technical reports,
reviews, publications based on the results of
completed research based on the analysis and
systematization of scientific, technical and
patent information on the research topic, as
well as reviews and conclusions on projects,

incl. standards.

Technological activity:

- development of programs, work plans and

methods, organization and conduct of
experiments, research and testing of materials,
processing and analysis of their results in order
to develop technological recommendations for
the implementation of processes in production,

preparation of individual tasks for performers.

3. Competences of the Graduate

As a result of completing the Master's

HCCJIICAOBAHUC U DKCIICPUMCHTAJIbHAA ITPOBCPKA

TEOPETUYECKUX JIaHHBIX IpU  pa3paboTKe

HOBBIX TCXHOJIOI'NYCCKUX HpOHCCCOB
IIPOM3BOJICTBA U 0OPaOOTKH MaTEPHAJIOB;

- cOOp W CpaBHUTENBHBIM aHAW3 JaHHBIX O
cymecmyfoumx THUIIAX U MapKax MaTepI/IaJIOB,
crocobax

ux CBOMCTBAX,

CTPYKType |
pa3pabOTKN HOBBIX MaTepUasoB C 33JaHHBIMU
TEXHOJOTMYECKUMU U (DYHKIIMOHAIHHBIMHU
CBOMCTBAMM INPUMEHMUTEIBHO K PELICHUIO
MOCTABJIEHHBIX 3a/lad C HCHOJb30BaHHEM 0a3
JAHHBIX U JIUTEPATYPHBIX HCTOYHHUKOB;

- HNOATOTOBKA HAYYHO-TCXHHUYCCKUX OTYCTOB,

0030poB, myOnMKamMi 1O  pe3yabraram
BBIIIOJTHCHHBIX  HCCJIACIOBAaHHMM HAa OCHOBE
aHam3a Hu CHCTEeMaTH3aluu
HAay4YHO-TEXHUYECKOU u MaTeHTHOM

UH(POPMAIIUH 110 TEME HMCCIIEOBAaHUS, a TaKXKe
OT3bIBOB M 3aKJIOYEHUN HA IPOEKTHI, B T.4.
CTaHJapTOB.

TexHoJornyeckas AesiTeJIbHOCTh:

- pa3zpaboTka mporpamm, pabouux IJIAHOB WU

METOJUK, opraHuzanusa u MMPOBCACHUC

SKCIIEPUMEHTOB, HCCIICIOBAHUN W HWCIBITAHUN

MarcpualioB, o6pa6 OTKa u aHaJIn3 ux

PE3YJIbTATOB C OCIJIBIO BBIpa6OTKI/I

TEXHOJIOTUYECKUX pEKOMEHAALMI pu

BHCIPCHUU mponeccoB B IIpOU3BOACTBO,

[IOJAITOTOBKA OTJEJIbHBIX 3aIaHni TSt

HUCIIOJTHUTEJIEN.

3. KomneTreHIIuM BBIYCKHUKA

B pesynprare ocBOe€HMsSI TPOrpaMMBbI

MarucCTparypbl y BBITYCKHHKA JOJI’KHBI OBITH



program, a graduate should develop general, cdopmupoBansl

general professional and professional learning

competences.

KOMIICTCHIINH.

YHUBCPCAJIbLHEIC,

obmenpogeccruoHanbHbie, TPoheCCHOHAIbBHBIC

3.1. BrinyckHuKk, OCBOMBIIUHI

OporpaMMy MarucTparypbl JIOJDKEeH o0safarh

3.1. A Master's program graduate shall cnemyrommmu

have the following general competences: KOMIIEeTEeHIUSIMU

YHUBEPCAJIBHBIMUA

General FSES competences /
YHuBepcajbHble KOMIIETEHINHU
no ®IrocC

Related competences as per
Skoltech Learning Outcomes
framework / CooTBeTcTBYIOIIIHE
KoMnereHun mo Cucreme
pe3yiabTaroB 00yuenus CkoJirex

Achieved level of
competences as per
Bloom’s taxonomy /

YpoBeHb KOMIIETEHIINH B
COOTBETCTBHH C
TakcoHomueii biryma

- GC-1. Able to critically
analyze problematic situations
using a systematic approach,
to develop a strategy of action
/ YK-1. Cnocoben
OCYLIECTBIIATh ~ KPUTHYECKUHI

aHaju3 MPOOIEMHBIX

CUTYyalul Ha OCHOBE
CHUCTEMHOTI'0 [IOX0A4,
BI)Ipa6 aTbIBaTh CTPaTeruIo
TIENUCTBUI.

1.2. KNOWLEDGE OF APPLIED
SCIENCE AND ENGINEERING
SCIENCE INCLUDING
CONTEMPORARY METHODS AND
TOOLS / 1.2. 3HAHUE NMPUKNAOHBIX
N TEXHUWYECKUX HAYK, BKITIOYAA
COBPEMEHHbIE METO[bI U
MHCTPYMEHTbDI

1.4. INTERDISCIPLINARY THINKING,
KNOWLEDGE STRUCTURE AND
INTEGRATION / 1.4.
MEXANCUMNNMUHAPHOE
MbILUIEHUE, CTPYKTYPA 3HAHUN U
MX MHTEMPALIUA

2.1. COGNITION AND MODES OF
REASONING / 2.1. MO3HAHUE U
CNMoCOBbbl OBCYXXOEHUA

Level 5 “Evaluate”
VYpoBenb 5 O1ieHUBAThH

- GC-2. Able to manage the
project at all stages of its life
cycle. / VYK-2. Cnocoben
yIPaBIISATh MPOEKTOM Ha BCEX
JTamax  ero  JKU3HEHHOTO

OUKJIa.

1.1 KNOWLEDGE OF MATHEMATICS
AND NATURAL SCIENCES / 1.1.
3HAHUE MATEMATUKU U
ECTECTBEHHbIX HAYK

1.2 KNOWLEDGE OF APPLIED
SCIENCE AND ENGINEERING
SCIENCE INCLUDING
CONTEMPORARY METHODS AND
TOOLS / 1.2. 3HAHUE NMPUKNAAOHBIX
N TEXHUYECKUX HAYK, BKITIOYAA
COBPEMEHHbIE METO[bI U
MHCTPYMEHTbI

Level 5 — Evaluate /
VYposens 5 - OLieHuBaTh




1.3 KNOWLEDGE OF INNOVATION
AND ENTREPRENEURSHIP /1.3.
3HAHME MHHOBALIMA U
NPEANPUHUMATENIbCTBA

1.4 INTERDISCIPLINARY THINKING,
KNOWLEDGE STRUCTURE AND
INTEGRATION / 1.4.
MEXOUCLUUNNUHAPHOE
MbILLUNEHUE, CTPYKTYPA 3HAHUA U
NX MHTEMPALIUA

2.1 COGNITION AND MODES OF
REASONING / 2.1. NTO3HAHUE U
CMOCOBbbl OBCYXAEHUA

2.2 ATTITUDES AND LEARNING
PROCESS / 2.2. NOAXONO K
MPOLIECCY OBYYEHUA

3.2 TEAMWORK AND LEADERSHIP /
3.2. PABOTA B KOMAHLOE U
NWAEPCTBO

3.3 COLLABORATION AND CHANGE /
3.3. COTPYAHUYECTBO U
M3MEHEHUA

GC-3. Able to organize and
lead a team, and develop a

team strategy to achieve the

goal. / VYK-3. Cnocoben
OpTraHHU30BHIBATH "
PYKOBOJHTH paboroit
KOMaH/TbI, BBIpa0aThIBast

KOMAaHIAHYKO CTPATCruro IJisa
JAOCTHIKCHUA IIOCTaBIICHHOM

OcIn.

2.1 COGNITION AND MODES OF
REASONING / 2.1. NTO3HAHUE U
CMoCObbl OBCYXAEHUA

2.2 ATTITUDES AND LEARNING
PROCESS / 2.2. NOAXOMO K
MPOLIECCY OBYYEHUA

2.3.ETHICS, EQUITY AND OTHER
RESPONSIBILITIES / 2.3. 3TUKA,
CMNMPABEANIMBOCTb U APYITMUE
NEPCOHAIbHbIE KAYHECTBA

3.1 COMMUNICATIONS IN
INTERNATIONAL ENVIRONMENTS /
3.1. KOMMYHUKALIUN B
MEXOYHAPOOHOW CPELQE

3.2 TEAMWORK AND LEADERSHIP /
3.2. PABOTA B KOMAHLOE U
nnoeEpPCcTBO

3.3 COLLABORATION AND CHANGE /
3.3. COTPYAHUYECTBO U
M3MEHEHUA

Level 6 — Create /
VYposens 6 - Co3naBatrh

GC-4. Able to apply modern
communication technologies,
including in foreign
language(s), for academic and
professional interaction.

/ YK-4. CnocobOeH npuMeHSTh
COBpPEMEHHBIE
KOMMYHHKaTHBHBIC
TEXHOJIOTHH, B TOM YHCIIC Ha
WHOCTpaHHOM(BIX)  sI3bIKe(ax),

JIIA AKaACMHUYICCKOI'O u

3.1 COMMUNICATIONS IN
INTERNATIONAL ENVIRONMENTS /
3.1. KOMMYHUKALIUN B
MEXOYHAPOOQHOW CPELE

3.2 COLLABORATION AND CHANGE /
3.2. PABOTA B KOMAHLOE U
nnoeEpPCcTBO

Level 3 - Apply /
VYposensb 3 - [IpuMeHsTh




npogeccCHOHaTBFHOTO

B3aUMOJIEUCTBHU.

GC-5. Able to analyze and
consider the diversity of
cultures in the process of
intercultural  interaction  /
YK-5. Crnocoben

AHAJIU3UPOBATh U YUUTHIBATH

pazHooOpa3ue  KylIbsTyp B
MpoIecce  MEXKYJIbTYPHOTO
B3aHMOJICHCTBUSL.

3.1. COMMUNICATIONS IN

INTERNATIONAL ENVIRONMENTS /

3.1. KOMMYHUKALIMN B
MEXOYHAPOOHOU CPELE

3.2. TEAMWORK AND LEADERSHIP /

3.2. PABOTA B KOMAHAE U
NWAEPCTBO

Level 4 “Analyze”
YposeHb 4 AHanu3UpOBaTh

GC-6. Able to determine and
implement the priorities of
their own activities and ways

based on

VK-6.

to improve it
self-assessment./
Cnocoben  ompenensith U
peanu30BBIBaTh  MPHUOPUTETHI
COOCTBEHHOM [EATEILHOCTH U
CIIOCOOBI ee
COBEPILICHCTBOBAHHSI Ha

OCHOBE€ CaMOOIICHKH.

2.1. COGNITION AND MODES OF
REASONING / 2.1. NO3HAHUE U

CMoCObbl OBCYXAEHUA

Level 4 “Analyze”
VYpoBeHs 4 AHAIU3UPOBATH

10




3.2. A Master's program graduate shall have the 3.2. BrimyckHuk,

following general professional competences:

MarucTparypsl,
CIENYOIIUMHU

KOMIIETCHIIUAMM:

JOJDKCH

OCBOMBIIMK HpPOTrpamMmy

o0magare

o0menpogeccuoHaIbHBIMU

General professional FSES
competences /
Oo6menpodeccuoHaabHbIE
komunereHuuu nmo ®IrocC

Related competences as per
Skoltech Learning Outcomes
framework / CooTBeTCcTBYIO1IIUE
komunereHuu nmo Cucreme
pe3yiabTaroB 00yyenus CkoJirex

Level of competences as
per Bloom’s taxonomy /
YpoBeHb KOMIIETEHIH B
COOTBETCTBMH €
TakcoHomuel bayma

GPC-1. Able to solve

(or)

research problems, based

production and

on fundamental knowledge

in the field of materials
science and  materials
technology.

- OIIK-1. CrnocobeH pemarb
MIPOU3BOJICTBCHHBIC U (WJIH)
UCCIIEIOBATEIbCKHE 3a1a4H,
Ha OCHOBE
byHIaMEHTAIBHBIX 3HAHUI
B oOmactu

MarcpuaJIOBCACHUS n

TCXHOJIOTMH MAaTCPHUAJIOB.

4.1.VISIONING — INVENTING NEW
TECHNOLOGIES THROUGH
RESEARCH / 4.1. NOHUMAHUE

MOBAJIbHOIO COLUMUAINBHOIO,
OKONMOINr’M4yeECKOro n
BU3HEC-KOHTEKCTA

Level 6 “Create”
VYposens 6 Co3naBarh

- GPC-2. Able to develop

scientific and technical,
design and service
documentation, draw up
scientific and technical
reports, reviews,

publications, reviews
- OIIK-2. Crniocoben
pa3pabaTbiBaTh

HAy4YHO-TEXHUYECKYIO,

3.1.COMMUNICATIONS IN
INTERNATIONAL
ENVIRONMENTS / 3.1.
KOMMYHUKALIUA

MEXOYHAPOOQHOW CPELE

Level 6 “Create”
VYposens 6 Co3naBarh
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NPOCKTHYI0 M CIYXEeOHYIO
JOKYMCHTAIMIO,

0hOopMIISTH
Hay4YHO-TEXHHYECKHE
0030pHl,

OTYETHI,

nyOIuKaIuu, pereH3uu

GPC-3. Is able to
participate in the
management of

professional activities using
knowledge in the field of
quality management system
OIIK-3. Crnocoben
y4acTBOBaTh B YIPABICHUU
npohecCHOHATBHOM

NeSITETTbHOCTBIO, MCIIONB3YS

3HAaHUA B 00JaCTH CUCTEMBI

MCHCI’KMCHTA Ka4yC€CTBa

4.4.DELIVERING ON THE VISION —
IMPLEMENTING AND
OPERATING / 4.4. PEAN3ALINA
KOHUENUUWN — BHEOPEHUE U
SKCIMIYATALUA

Level 4 “Analyze”
YposeHb 4 AHanmu3UpOBaTh

GPC-4. Able to find and

process the information

required for
decision-making in

scientific research and in

practical technical
activities.

OIIK-4. Cnocoben
HaXO0OUTh n
nepepadaThIBaTh

uHbopMaIuio, Tpedyemyro
JUIL TIPUHATHUS pEIIeHU B
HAayYHBIX HCCICIOBAHUIX U
B MPaKTUYECKOM

TEeXHUYECKOUI

2.1. COGNITION AND MODES OF

REASONING

1.1. KNOWLEDGE OF MATHEMATICS
AND NATURAL SCIENCES

1.2. KNOWLEDGE OF APPLIED
SCIENCE AND ENGINEERING
SCIENCE INCLUDING
CONTEMPORARY METHODS
AND TOOLS

Level 4 “Analyze”
YposeHb 4 AHanu3UpOBaTh
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JACATCIIbHOCTU.

GPC-5. Able to evaluate the
results of scientific and
technical developments,
scientific research and justify
their own choice,
systematizing and
summarizing achievements in
the field of materials science
and technology of materials,
related fields. / OIIK-5.
Cnocoben OIICHUBATh
PE3yIABTATHI
HAyYHO-TEXHUYECKHUX
pa3paboToK, HayYHBIX
HUCCIENOBAHUN u
000CHOBBIBaTh  COOCTBEHHBIN
BBIOOp, cHUCTEMaTH3Upys U
0000111as NOCTIDKEHUS B
00JIaCTH MaTepHaJIOBEICHUS U
TEXHOJIOTHU MaTepHuayoB,

CMEXHBIX 00JIaCTAX.

2.1. COGNITION AND MODES OF
REASONING / 2.1. NO3HAHUE U
CNMoCObbl OBCYXAEHUA

1.1. KNOWLEDGE OF MATHEMATICS
AND NATURAL SCIENCES

1.2. KNOWLEDGE OF APPLIED
SCIENCE AND ENGINEERING
SCIENCE INCLUDING
CONTEMPORARY METHODS
AND TOOLS

Level 5 “Evaluate”
VYpoBenb 5 O1ieHUBAThH

3.3. A Master's program graduate shall have the 3.3. Brimycknuk,

following professional competences: MarucTparypsl,

Research activities:

CIICTYIOIIUMH

KOMIICTCHIIUAMM.

OCBOMBIIMU IPOTPaMMy

TIOJDKEH o0manare

npodeccunoHAIbHBIMHA

Hay‘lHO-I/ICCJ'Ie)IOBaTe.]'ILCKaﬂ HEATCJIBbHOCTD:

Professional competences /
IMpodeccuonanbubie
KOMIIeTeHIINH

Skoltech Learning Outcomes
framework competences /
Komnerennuu o Cucreme
pe3yabTaroB 00yyenus CkoJirex

Level of competences as
per Bloom’s taxonomy /
YpoBeHb KOMIIETEHIINH B
COOTBETCTBMH C
TakcoHomueii biryma
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Research activities:

- PC-1. Development of new
materials with desired
properties and optimization of
existing materials and devices.
/ TIK-1. Pa3paboTka HOBBIX
MaTepuajoB C  3aJaHHBIMHU
CBOWCTBAMHM M ONTHMH3ALHUS
CYIIECTBYIOIINX MAaTEPHUATIOB H
YCTpPOMCTB.

Ipogpcmanoapm 40.136 Cneyuanucm
6 obnacmu pazpabomxiu,
CONPOBOICOHUS U UHMeSPayuU
MEXHON02UYECKUX NPOYECCO8 U
npouzeo0cma 6 obracmu
Mamepuano8e0eHus u mexHoLocuu
mamepuanos, OT® 3.2.1:paspabomxa
UHHOBAYUOHHBIX MEXHOLOSUYECKUX
npoyeccos 6 obracmu
Mamepuano8e0eHus u mexHoio2uu
mamepuanos, OTD 3.2.3:
Conpogooicoenie UHHOBAYUOHHBIX
MEXHON02UYECKUX NPOYECCO8 8
obnacmu mMamepuanogeoenus u
MEXHONO2UU MAMEPUATLIO8

4.2. VISIONING — INVENTING NEW
TECHNOLOGIES THROUGH
RESEARCH / BWAEHUE — YEPE3
NCCNEOOBAHUA K HOBbIM
TEXHOJIOIMNMAm

Level 6 “Create”
Yposenb 6 Co3naBarb

- PC-2.  Understanding the
physical and chemical
processes occurring in
materials during their
synthesis, processing,
modification and operation;
conducting research, analysis,
diagnostics and modeling of
material ~ properties  using
experimental and theoretical
methods. / T1K-2. [Tonumanue
(DUBUKO-XUMUYECKUX

MPOIIECCOB, TPOTEKAMNIMX B

2.1. COGNITION AND MODES OF
REASONING / MO3HAHUE U
CMoCObbl OBCYXAEHUA

4.2. VISIONING — INVENTING NEW
TECHNOLOGIES THROUGH
RESEARCH / BUAEHUE — YEPE3
NCCNEOOBAHUA K HOBbIM
TEXHONOInsAm

Level 4 “Analyze”
YpoBeHb 4 AHATU3UPOBATH
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Marepuajax Ipu HUX CHUHTE3E,

00paboTke, MOTUPHUKAIMUA U

JKCIUTyaTalluk;  IPOBEJICHUE
HCCIIeA0BaHMS, aHaau3a,
JIMarHOCTUKH u
MOJIEIIMPOBAHUS CBOICTB
MaTepHuajoB c
WCIIOJIb30BAaHUEM

JKCHEPUMEHTAIBHBIX u

TCOPCTUUCCKUX METOHOB.

Ipoghcmanoapm 40.136 Cneyuanucm
6 obracmu paspabomxu,
CONPOBOIICOeHUS U UHMESPAYUU
MEXHON02UYECKUX NPOYeccos U
npousz600cme 6 obracmu
MAmMepuaioseoerus: U mexHoI02uu
mamepuanos, OT® 3.2.3:
Conpogooicoenue UHHOBAYUOHHBIX
MEXHONO0SUYECKUX NPOYECCO8 8
obnacmu Mamepuanio8e0eHus u
MeXHON02UU MAMEPUATLOB

PC-3.  Ability to  conduct
independent research work in
the field of chemistry, physics,
mechanics, materials science
and nanotechnology, requiring
broad fundamental
interdisciplinary training and
mastery of modern
experimental and  digital
methods of materials science
Area 01: Competence is formulated
based on the analysis of
requirements for professional
competencies imposed on
graduates in the labor market,
generalization of domestic and
foreign experience,

consultations with leading

2.1. COGNITION AND MODES OF
REASONING / 2.1. TO3HAHUE A
CMNMoOCOBbl OBCYXXOAEHUA

Level 4 “Analyze”
VYpoBeHb 4 AHaATU3UPOBATH
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employers, employer
associations in the industry in
which  graduates are in

demand, and other sources.

TIK-3. CrocoOHOCTD K

MIPOBEICHUIO
CaMOCTOSITEIIbHBIX
Hay4YHO-HMCCIIEI0BATENbCKUX
pabor B 007MaCTH XUMUH,
(bU3MKHM, MEXaHWKH, HayK O
MaTrepuaiax u
HAHOTEXHOJIOTHH, TPeOyIImux
IUPOKOH  (yHAAMEHTAIbHON
MEXIUCIUTITMHAPHON
IOATOTOBKM W BIIAJICHUS
HaBbIKAMH COBPEMEHHBIX
AKCIIEPUMEHTAJIbHBIX u
u(poBbIX METOIOB

MaTrepuaJIOBECACHUA

Obnacme 01: KoMmnerenius

chopMynupoBaHa Ha OCHOBE

aHanmsa TpeboBaHUM K
npodeCcCrOHaTBLHBIM
KOMITETEHITUSIM,
NpCABABISACMBIX K

BBIITYCKHHUKaM Ha PBIHKE

Tpyaa, 0000meHHs
OTEYE€CTBEHHOI'O "
3apy0eKHOTO OTIBITA,

MIPOBEJICHUS KOHCYJIBTAIH ¢
BEIAYIIUMHU  paboTOaTeIsIMH,
00beIMHEHUSIMU

paboronareneid  oTpacid, B

KOTOpOH BOCTpeOOBaHbI
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BBIITYCKHHKH, HHBIX

HCTOYHUKOB.

4. Program Structure

The structure of master's programs
includes a mandatory part and a part formed by
participants in educational relations (elective).
For the purpose of the most effective formation
of competencies and the balance of the
compulsory and elective parts, the educational

program is organized according to a modular

principle and includes five modules:

- Module 1.
technology (36 ECTS credits) includes:

Science, engineering and
disciplines and interdisciplinary courses for
the study of scientific and engineering
foundations corresponding to the field,

objects and types of professional activity of

graduates.

- Module 2. Industry (12 ECTS credits)
includes practical training in obtaining
professional  skills and  professional

experience (internship). Industrial practice is

carried out in the form of project work at the
enterprise to consolidate knowledge and
develop skills of technical and innovative

impact on the relevant industry.

4. CTpyKTypa nporpamMmsl

CrpykTypa nporpaMMm MarucTparypbl

BKJIFOHACT 065{33T6J'II>HYI-O 4aCTb M 4acCTb,

bopmupyemyo Y4aCTHUKaMU
00pa30oBaTeIbHBIX OTHOIICHHH (AJIEKTUBHYIO).
C LEJbI0 Hauboee 3¢ deKTUBHOTrO
dbopMHUpOBaHUs KOMIIETCHIIMM W  OaylaHca
00s13aTeNbHOMN 51 AJIEKTUBHOM YacTH

oOpa3oBareibHas MporpaMmMa OpraHu30BaHa 1o

MOOYJIbHOMY MPHHIOHUIY MW BKIIOYACT IIATh

MOJYJIEH:
- Monyns 1. Hayka, TexHumka u
TexHoJoruu (36 3.e.) BKIIOYAET:

AUCHUIUIMHBI W MCEKAUCHUILIMHAPHBIC

Kypchl sl M3y4YeHUS HAy4HbIX H

HWHKCHCPHBIX OCHOB, COOTBCTCTBYIOIIUX

obiacTu, o0BbeKTaM 51 BUIAM
npodeccHoOHaTBHON JESITCIILHOCTH
BBIITYCKHUKOB.

- Moayas 2. Otpacas (12 3.e.)

BKJIFOYACT IMPAKTUKY II0 TIOJYUYCHHUIO

npo(heCCHOHABHBIX YMEHUH W OIBITa

podeCCHOHAITBHOM JeSITeTTHHOCTH
(TpON3BOJICTBEHHYIO MIPaKTHKY ).
IIpousBoacTBeHHAs NpaKTHUKa
npoBoauTcs B (opMe  TPOEKTHOM
paboTBl  HAa  TPEemnpuATHH IS
3aKpeIUIeHUs] 3HAHUH W Pa3BUTHUSA
HAaBBIKOB TEXHUYECKOTO U
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Module 3: Innovation and

Entrepreneurship (12 ECTS credits)
includes: Courses to explore the complete
innovation cycle of product manufacturing —
from identifying needs and assessing
opportunities to meet them, to operating
with economic and other effects, as well as
gaining initial experience in innovation and

acquisition relevant skills.

Module 4. Research work and final
qualifying work (36 ECTS credits)
includes research work, a research seminar
and undergraduate practice with the aim of
consolidating all the obtained learning
outcomes: acquired knowledge, skills and
experience in the field of science and
engineering basics. Module 4 ends with the

defense of the final qualification work,

carried out in the form of a master's thesis.

Module 5: Individualized Learning (24
ECTS credits) includes elective courses

from the course catalog of the student's

MHHOBAIITMOHHOI'O BO3JICHCTBUS Ha

COOTBETCTBYIOIIYIO oTpacib
MIPOM3BOJICTBA.
Monyab 3. HNuanoBanun )

npeanpuHuMareascrso (12 3.e)

BKJIIOYAET:  KypChbl JUIsl  W3Yy4EHHUS
IIOJIHOTO  WHHOBAIIMOHHOIO  IMKJA
IIPOU3BOACTBA  NPOAYKIMH —  OT

oTmpeeNieHus] MOTPEOHOCTEH U OLIEHKH
BO3MOXXHOCTEH MX YHOBJIETBOPEHUS 10
IKCIUTyaTaIuu c JIOCTHKEHUEM
SKOHOMHYECKOTO M Apyrux 3¢ (HeKToB, a

TAKIKC IIOJTYYCHUS HAYAJIBbHOI'O OIIbITa

MHHOBAallUOHHOM  JEATEIBbHOCTH U
proOpeTeHus COOTBETCTBYIOIIMX
HAaBBIKOB.

Moayanb 4.

Hayuyno-uccienoBarejibckass padora
U BBINYCKHAs KBaJU(QUKANUOHHAS
pabora (36 3.e.) BKJTFOYAET
HAy4YHO-UCCIICIOBATEIILCKYI0  padoTy,
HAay4YHO-MCCIIE0BATEIbCKUI CEMUHAD U
NPEAAUIUIOMHYIO NPAKTUKY C LEJIbI0
KOHCOJIMNalnu BCEX IMMOJIYYCHHBIX
pe3yJIbTaToB oOyJeHusI:

NpUOOPETEHHBIX 3HAaHUM, yMEHUH U

ombiITa B  00NacTM  HayyHbIX U
WHXEHEPHBIX  OCHOB. Monyns 4
3aBepIIaeTCsl  3allUTON  BBIYCKHON
KBaJIM(PHKALIMOHHOM paboTHl,

BBITIOTHSIEMON B (pOpME Marmcrepckoi
JUCCepTaIUH.

Monyab 5. NuauBuayaabHoe
o0y4enmne (24  3.e.)  BKIIOYAET

2JIEKTUBHBIE KYPChl M3 Karajora KypcoB
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choice.

Extracurricular activities (maximum 20
ECTS credits overall, maximum 10 ECTS
credits per year) The Skoltech gives the
students the chance to take learning
activities outside the curriculum. Optional
courses are aimed at expanding and
deepening the competencies established by
the Skoltech

Framework, the FSES, and professional

Learning Outcomes

standards. Optional courses are not included

in the workload of the educational program.

110 BBIOOPY CTYJCHTA.

dakyabTaThiBbl (Makcumym 20 3.e.
Bcero, Makcumym 10 3.e. 3a yueOHBIN
TOox) Ckourrex obOecrnieunBaeT
00y4aronMcsi BO3MOKHOCTH OCBOCHHS
(aKyIBTaTUBHBIX JUCITUTLIVH.
daxynpTaTUBHBIC JTUCTIATLTAHBI
HalpaBlieHl Ha  pacIIUpeHue U
yriyonenue KOMITETEHITHH,
yCTaHOBJIEHHBIX CUCTEMOH pe3ylbTaToB
obyuenust B Crxonrexe, ®I'OC BO u
npoeCCHOHAILHBIMUA ~ CTaHIapTaMH.
@dakynbTaTUBHBIE  TUCIMIUIMHBI  HE

BKITIOYAIOTCSI B 00BEM 00pa30BaTeIbHOM

IIPOrpaMMBI.

[TonpobGHOE

A detailed relationship between the
modules and the structure of the Federal State
Educational Standard, between the mandatory

and elective parts 1s given in Table 1.

00s13aTeIbHOM u

COOTHOIICHHC

JIEKTUBHOU

npuBeeHO B Tabnuue 1.

MEXKITY

MonymsiMu M cTpykrtypor PI'OC, wmexny

JaCTbIO

Table 1. Structure of Educational Program / Tabnuma 1. CTpykTypa 00pa3oBaTebHONH TPOrpaMMBbI

TpeooBanusa ®T'OC 3++/
FSES 3++ requirements

Bnoxk 1/ Brok 2/ Biok 3
Block 1 Block 2 /Block 3
TpeodoBanus Ckosarexa/
Skoltech Requirements Mpakrixn/HUP,
He MeHee 21 3.e.
JIMCIUILINHEI, / Practical THA, 6 -9
e meHee 80 3.e. / Courses, not component, 30/
less 80 ECTS credits Research, not o
less than 21 Thesis, 6 -
ECTS credits 9 ECTS
credits

YacTs,

Monyan /
dhopmupyemas

O0s3arepHas 4acTh
(6e3 yuera ['1A),
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Streams Y4aCTHUKAMU He menee 20%, 23 3.e./
o0pasoBaTeIbHBIX Compulsory part (without
OTHOIIIEHU thesis), not less 20%, 23
(3meKTHBHI) / ECTS credits
Electives
l. Hayka, Texnuka | 36 3.e./
U TEXHOJIOTUH / 36 71 15
Science, Technology ECTS
and Engineering (STE) | credits
12 3.e./
2. Otpacnb / Sector 12 12
- rpact ECTS
credits
3. UnHoBanmu u 12 3.e./
NPEANPUHUMATEIIBCTBO 12 6 6
/ Entrepreneurship and | ECTS
Innovation (E&I) credits
4.
Hayuno-uccnenosaresnb 36 3.e. /
ckas pabota u
BBIITyCKHasI 36 9 18
Y ECTS
KBaJTU(PUKAIIMOHHAS credits
pabora / Research &
MSc Thesis Project
5. UnpuBuyanpHOE 243.e./
24
o0OydeHue 1o BIOOPY 21 3
ctynenta / Options ECTS
YA p credits
120 3.e.
/120
Bcero / Total: ECTS 48 33 30
credits
B TOM YHCIIe
o0si3arenbHast 4acTh /
. : 63
including compulsory
part
B TOM YHCTIE
IUCIAILINHEI / 81

including disciplines
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5. Conditions of the Educational
Program

5.1. Staff

A team of teaching staff participates in
the implementation of the educational program,
the quantitative composition and qualifications of
which meet the requirements of the Federal State

Educational Standard 3 ++:

1. The share of Skoltech teaching
staff and persons involved in the implementation
of the master's program on other conditions
(based on the number of replacement positions
reduced to integer values) in the total number of

teaching staff implementing the master's

program, conducting scientific, educational and
(or)
corresponding to the profile of the taught

methodological and practical  work,

discipline (module) is at least 70 percent.

2. The share of Skoltech teaching
staff involved in the implementation of the
master's program, and persons involved in the
implementation of the master's program on other
conditions (based on the number of replacement
positions, reduced to integer values) in the total
number of teaching staff implementing the
master's program, who are managers and (or)
employees of other organizations engaged in
labor activity in a professional field
corresponding to the professional activity for
which graduates are preparing (to have at least 3

years of work experience in this professional

5. YcaoBusi peanuzauuu

o0pa3oBaTe/IbHOI MPOrpaMMBbI

5.1. KaapoBoe odecnieueHue

B  peammzanmuum  oGpa3oBarenbHOU
MpOrpaMMbl y4acTBYET KOJIJIEKTUB
neaarort4y€CKux COTPYAHUKOB,

KOJIMYECTBEHHBIM COCTaB H KBaJ'II/I(bI/IKaIII/ISI
KOTOPBIX COOTBETCTBYeT TpeboBaHusIM OI'OC

3++

1. Jloms MeJaroruyecKux
paboTHuKOB CKONTEXA W JIHII, IPUBICKACMBIX
K peaJM3aliy MporpaMMbl MaruCcTpaTyphl Ha
WHBIX YCJOBHSIX (MCXOAS U3 KOIUYECTBa
3aMEIIaeMbIX CTaBOK, HPHUBEACHHOIO K
[EJIOYUCIICHHBIM 3HAYEHUSIM) B OOIIEM YHCIie
MeJarOTHYEeCKUX PaOOTHUKOB, PEATU3YIOIINX
nporpamMmmy MarucTparypsl, BEIYLINX
HAy4YHY10, Yy4eOHO-METOIMUYECKYI0 M (MJIH)

IPAaKTUYECKYI0 Pa0OTy, COOTBETCTBYIOLIYIO

OpoQMI0  MPErnogaBacMoi  AUCIUTUTNHBI
(Mmomynsi), cocraBiser He Mmenee 70
MPOILICHTOB.

2. Hons He1arorn4ecKux
pabotHukoB Ckoirexa, Y4YacTBYIOUIMX B

peanu3anyuy IMPOrpaMMbl MarucTparypel, H

JML,  HpHUBIEKAEMbIX K  pealu3aluu
OporpaMMbl  MarucTpaTypbl  Ha  HHBIX
YCIIOBUSAX (ucxons u3 KOJIM4YECTBA
3aMEIIaeMbIX CTaBOK, IPHUBEACHHOIO K

[IEJIOYMCIICHHBIM 3HAYEHUSAM) B OOIIIEM YHCIIe
MEearoruueckux paboTHHUKOB, PEATU3YIONINX
IporpaMMy  MarucTparypbl, SBIAIOLIUXCS

PYKOBOAMUTENSAMU U (MIM) paOOTHUKaAMH MHBIX
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field) is at least 5 percent.

3. The share of Skoltech teaching

staff and persons involved in educational
activities on other conditions (based on the
number of replacement positions, reduced to
integer values) in the total number of teaching
staff implementing the master's program with an
academic degree (including a degree obtained in
a foreign country and recognized in the Russian
Federation) and (or) an academic title (including
an academic title obtained in a foreign state and
recognized in the Russian Federation) is at least

60 percent.

4. The average annual number of
by
workers for the period of implementation of the

100

publications scientific and pedagogical

master's program per scientific and
pedagogical workers (based on the number of
replacement positions reduced to integer values)
in journals indexed in the Web of Science or
Scopus databases is at least 2, or at least 20 in
journals indexed in the Russian Science Citation

Index.

OpraHu3aluii, OCyIECTBIAIOUIMMU TPYAOBYIO
JIESITENIBHOCTh B MpOodecCHoHanbHOU cdepe,
COOTBETCTBYIOILLIEH npogeccruoHalIbHOMN

NEeATEIbHOCTH, K  KOTOPOH  TOTOBSITCS
BBIITYCKHUKHU (MMETh CTaX PabOThI B JaHHOM
npodeccuoHaNbHON cdepe He MeHee 3 JIeT),

COCTaBIIICT HE MEHEE 5 IMPOLCHTOB.

3. Homst MeJJarOTHYECKUX
paboTHrKOB CKOJNITEXa M JIMII, IIPUBICKACMBIX
K 00pa3oBarejbHOU JCATCIbHOCTH Ha HHBIX
u3 KOJINYECTBA

YCIIOBUSIX (ucxons

3aMeIIaeMbIX  CTaBOK, TNPHUBEACHHOIO K
[EJIOYUCIICHHBIM 3HAYEHUSIM) B OOIIEM YHCIIe
Mearornueckux paboTHUKOB, PeaTU3YIOUINX
nporpaMmy  MarucTparyphl, HMMEIOIINX
YYEHYI0 CTeleHb (B TOM YHCIE YUYEHYIO
CTENeHb, TIOJYYCHHYIO B HWHOCTPAHHOM
rOCyIapCcTBE U MpHU3HaBaemyro B Poccuiickoit
®denepanun) U (UIM) y4eHOE 3BaHUE (B TOM
YUCJIe y4YE€HOE 3BaHHE, IMOJYYEHHOE B
WHOCTPAaHHOM TOCYIapCTBE U TMPHU3HABAEMOE
B Poccuiickoit denepanun), COCTABISIET HE

MeHee 60 MpoLEeHTOB.

4. Cpenneronosoe YHUCII0

myOmuKaIuii HAay4YHO-IIEJarOrH4e€CKUX

pabOTHHKOB 32  TEpPUOJ  pealu3alun
MpOTrpaMMbl MarucTparypsl B pacuere Ha 100
HAy4YHO-TIeIarOr MY e CKUX pabOTHUKOB
(MCX0Is M3 KOJIMYECTBA 3aMEIIaeMbIX CTAaBOK,
MIPUBEICHHOTO K L[EJIOUYHMCIIEHHBIM
3HAYEHUSIM) B JKypHAJIaX, MHACKCUPYEMBIX B
0azax manHbIx Web of Science mmm Scopus,
COCTaBIIIeT HE McHee 2, mim He MeHee 20 B

JKypHAJIax, HUHAEKCUpyeMbIX B Poccuiickom
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5.2. Logistics, educational and methodological
support
When implementing the educational
program, material resources and equipment are
used, as well as information and educational
resources that meet the requirements of the

Federal State Educational Standard 3-++:

1. The premises are classrooms for
conducting training sessions provided for by the
program, equipped with teaching tools and aids,
the composition of which is determined in the

work programs of disciplines (modules).

2. The rooms for independent work
of students are equipped with computers with the
ability to connect to the Internet and provide
electronic information and

access to the

educational environment of Skoltech.

3. Each student during the entire
period of study is provided with individual
unlimited access to the electronic information
and educational environment of Skoltech from
anywhere where there is access to the Internet,
including access to curricula, work programs of
disciplines electronic

(modules), practices,

educational ~ publications and  electronic

HHJACKCC HAYUYHOTO HUTHPOBAHUA.

5.2. MarepuaJibHO-TEXHUYECKOE U
yueOHO-MeTOoAuYeCcKoe odecneyeHue

[Mpun peammzanuu  00pa3oOBATEILHOM
nporpamMmbl  UCHOJIB3YIOTCS MaTCpraIbHBIC

pecypcbl W 00OpydOBaHHE, a TaKxke

I/IH(I)OpMaI_II/IOHHBIe )51 y‘le6HO—MeTOI[I/I‘ICCKI/Ie

pecypchbl, COOTBETCTBYIOIIME TpPeOOBAHUSIM
OIOC 3++:
1. Ilomemenuss  NMpeACTaBiIAIOT

co00i1 y4yeOHble aynUTOpPUU Ui MPOBEICHUS

y4eOHBIX 3aHATUH,  MPETyCMOTPEHHBIX
MPOrpaMMOii, OCHAIIeHHbIE 000pyJOBaHUEM
U TEXHUYCCKUMHU CPEACTBAMH OOYUCHHS,
COCTaB KOTOPBIX OmpenesieTcs B paboumx

nporpamMMmax JUCIHIUIAH (MOIyJei).

2. ITomemenus TUIA

CaMOCTOATENIbHOM ~ paboThl  OOy4YaroLIuXCs

OCHAIICHbl  KOMIIBIOTEPHOM  TEXHUKOH C

BO3MOXHOCTBIO ITOJAKIFOUYCHUA K CCTH

"Untepuer" u oOecnedeHWeM AOCTyINa B

AIIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYI0  Cpemly
Ckonrexa.

3. Kaxnaplii  oOyuaromuiics B

TEUCHHUE BCETO Meprosia o0ydeHus oOecredeH

HHIWUBUOYAJIbHBIM HCOIpaHUYCHHBIM

JIOCTYIIOM K IEKTPOHHON

MH(OPMAIMOHHO-00pa30BaTeIbHON  cpere

Ckontexa u3 m000H TOYKH, B KOTOpOI

uMmeerca goctyn k cetu "HHTepuer",
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educational resources specified in the work

programs of disciplines (modules), practices.

4. Skoltech is provided with the
necessary set of licensed and freely distributed
software, including domestic production (the
composition is defined in the work programs of
the disciplines and is subject to update if

necessary).

5. Each student is provided with
unlimited access to electronic library resources,
information

including full-text documents,

reference systems and modern professional

databases.

5.3. Adaptation of the program for the
education of people with disabilities and
people with disabilities

The educational program is adapted for
the disabled with

teaching and people

disabilities.

Students from among the disabled and
persons with disabilities are provided with access
to all buildings and premises of the institute,
where a barrier-free environment has been
created. In the educational process, special

technical means of training for collective and

BKJIFO49asgs  OOCTyIl K y‘{e6HBIM IIJ1aHaM,

pabounm nporpammam JACUHUTLITAH
(Momyreit), mpaKkTUK, JIEKTPOHHBIM YU4eOHBIM

HU3JaHUAM W DJICKTPOHHBIM O6p&30BaTeJ'IBHI>IM

pecypcam, YKa3aHHbIM B pabouunx
porpamMmmax JUCLUIUIUH (Momyneit),
MTPAKTHK.

4. Cxonrex obecrieueH

HEOOXOJUMBIM KOMIUICKTOM JIMIIEH3HOHHOTO
u CBOOOJTHO pacipoCTpPaHIeMOro
IPOTPaMMHOTO 00EeCHeyeHHs, B TOM YHCIe
(cocraB

OTCYCCTBCHHOT'O IMPON3BOACTBA

ompezieseH B paboyux  mporpammax
TUCIUIUIMH ¥ TIO/UIC)KUT OOHOBIICHHIO IIPU

HEOOXOTMMOCTH).

3. Kaxaplit oOyyarouiics
o0ecrieyeH HEOrpaHUYEHHBIM JOCTYIIOM K
AIIEKTPOHHBIM ~ OMOJIMOTEYHBIM  pecypcam,
BKJIIOYAIOIIMM ITOJIHOTEKCTOBBIE JOKYMEHTBI,
MH(POPMALIMOHHBIE CIPABOYHBIE CHCTEMBI U
0a3bl

COBpEMEHHBbIE  NPO(eCcCHOHATbHbIE

IAHHEIX.

5.3. Aranranus nporpamMmsl 1JIs
o0y4eHHs! JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B
Ob6pa3zoBarenbHas nporpaMma
ajanTupoBaHa sl OOy4YEeHHS WHBAIUIOB WU
JUIl C OrPaHUYEHHBIMH BO3MOXKHOCTSAMH

370POBBSL.

OO0yuarommuecs U3 9rciia MHBAIHIOB
Jan ¢ OrpaHMYCHHBIMHM  BO3MOXXHOCTSAMU
3710pOBbsl  O0ECIICUCHBI JOCTYIIOM BO BCE
37aHUS

U TIOMCHICHUSA HWHCTHUTYyTA, TIC
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individual use for the disabled and persons with
disabilities are used; all students are provided
with printed and (or) electronic educational
resources in forms adapted to their health

limitations.

co3naHa Oe30apbepHast cpera. B yueGHOM

nporiecce UCTIONB3YIOTCS CIICUAIIbHBIC
TEXHUYECKHE cpeicTBa o0yueHus
KOJUIEKTHBHOTO u WH/IUBUYaJIBHOTO

MOJB30BAHUS ISl WHBAJIMAOB M JIMI C
OTrpaHUYCHHBIMUA BO3MOKHOCTAMHU 310POBbA;
BCe oOyyJaromnuecs 00eCreueHbl IeYaTHBIMU 1
(W) DNEKTPOHHBIMH  00pa30BaTEIbLHBIMHU
pecypcamu B ¢opmax, aJanTUPOBAHHBIX K

OTpaHUYCHHUAM UX 310POBbA.

25



"

Ipunoxenne - 1
Marpuua KoMneTeHuit

Oopa3soBateibHasi mporpaMma ""Marepua, , 0 nennio 22.04.01 MarepnajoBegeHHe H TeXHOJIOTHH MaTePHAJIOB /
Educational Program "Materials Sci "', Field of Sci and Technology 22.04.01 Materials Science and Technology of Materials
Pesyabrarbl 06y4enns (komnerenuun) / learning outcomes (competences)
HazBanue Kypca Ha pyCCKOM Ha3Banue Kypca Ha
Kon kypca / Oo6menpodeccnonanpubie / General Tpodeccnonanbupie /

sizpike / Course title un

anrauiickom sizbike / Course

Course Code

YuusepcaibHsie / General

Professional

Professional

‘Yuugepcaibusie / General

Russian title in English
VK-1 ‘YK-Z ‘ VK3 ‘ VK4 ‘ VK5 ‘ VK-6 | OTK-1 ‘ ONK-2 ‘ OIK-3 ‘ ONK-4 ‘ ONK-5 | TMK-1 ‘ MK-2 ‘ MK-3 GC-] . Able to critically analyze problematic Sllua(lﬂnf using a systematic approach, tci develop a strategy of
action / YK-1. Cnocoben ocymecTBIATh KpUHTHYECKHUI aHamu3 TIPOOIEMHBIX CHTYalnii Ha OCHOBE
q S . CHC na, abaTeiBaTh cTpareruio aeiictsuit. Level 5 “Evaluate” / Yposens 5 Ouenusars
Monyas 1. Hayka, TeXHuKa # TexHoJoruu / Stream 1. S Te and E ng (STE CHCTEMHOTO MOIXOA, BhIPabat P SO
i yKa, 8y bl ing ( ) GC-2. Able to manage the project at all stages of its life cycle. / YK-2. CiocoGen ynpasmsith IpoeKToM Ha
0o uacmy / Compulsory part BCEX 3raglax ero ’/KH'JHSHHOIF;) u(l;uma. Levelde— E\i'a]ume / Yposens 5 - Ou}e‘mmm: » .
» ; — — GC-3. Able to organize and lead a team, and develop a team strategy to achieve the goal. / YK-3. Cnoco6en
Xumust mMarepuanos Mdlcrfdlﬁ Chemlstr}{ - MA030530 5 3 4 4 5 4 4 OpraHu30BbIBATH M PYKOBOAUTH PaboTOll KOMaH Ibl, BRIPaOaThiBas KOMAH/IHYIO CTPATETHIO JUIsl JOCTHKEHHUS
Meroznbt ncenenoBanmst Mater{als Characterization 5 3 4 4 5 4 4 nocrasnenHoii uemn. Level 6 — Create / Yposens 6 - Cosnasarsb
MaTepuanon Techniques MAO060529 VK-4. CriocoGeH NpHMEHsITh COBPEMEHHbIE KOMMYHHKATHBHbIE TEXHOJIOTHH, B TOM YHCIIe HA HHOCTPAHHOM
MeTojtb! ucceoBaHust Crystal Structure Investigation 5 3 4 4 5 4 4 (bIX) s13bIKe(aX), U1 KA oro u npoc IbHOTO iictus / Able to apply modern
KPUCTAILTMYECKHX CTPYKTYP Methods MA060531 cc ication technologies, including in a foreign 1 s), for academic and professional interaction
~ : . Level 3 - Apply / Yposetb 3 - IIpumensith
BerunciurenbHas XuMus 1 Computational Chemistry and oo - TLIBAT - . y
Materials Modeli MAO60008 5 3 4 6 4 4 VK-5. CriocoGeH aHaIH3HpoBaTh U yUHTHIBATH PA3HOOOPa3HE KyJIbTyp B IPOLECCE MEKKYIBTYPHOTO
MOZETHPOBAHNE MATEPHATIOR aterials ‘? cling B3aumMoyieiicTBust / Able to analyze and take into account the diversity of cultures in the process of
DNEeKTPOXUMHSL: OCHOBBI U Electrochemistry: Fundamentals 5 3 4 4 4 intercultural interaction Level 4 “Analyze” Yposens 4 Anannsnuposath
TIPUJIOKCHHUS to Applications MA060127 VK-6. CriocoGeH onpe/ieiaTh H Pean30BbIBaTh IPHOPUTETH COOCTBEHHOM JICATEIBHOCTH | CIOCOOBI c¢
P Pp P! P pHop!
OpraHudecKas XHMAS Organic Chemistry for Energy s 3 4 4 4 COBEPIICHCTBOBAHUS Ha OCHOBE camoorieHKH / Able to determine and implement the the priorities of their
MaTepHaIIoB JUlsi SHEPIeTHKH Materials MA060590 own activities and ways to improve it based on self-assessment Level 4 “Analyze” Yposens 4
MojienMpoBanye MaTepuaos: 5 3 4 4 4 4 AHaM3HpOBATE
yryOneHHsIiH Kype Advanced Materials Modeling DA060341
Monyas 2. "Otpacis" / Stream 2. "Sector"
063 uacmy / Compulsory part
TTpon3BOJICTBCHHAS MPAKTHKA [lndustrial Immersion [ MB120005 [ 5 [ 5 [ 6 [ 3 [ 4 [ 4 [ 6 [ 6 [ 4 [ 4 [ 5 6 [ 4 [
Monyas 3. UHHOBAaNMM U NpeNpUHAMaTenbcTBO / Stream 3. Enterpreneurship and Innovation (E&T)
06s uacms / Compulsory part O6menpodeccnonansnbie / General Professional
3 4 4 3 3 3 OIIK-1. CriocobeH pemath MpOM3BOACTBEHHbIE U (WJIH) HCCIIE0BATE/ILCKHE 3a/[a4l, HA OCHOBE
Macrepckas MHHOBaIHii Innovation Workshop MC060001 (yHIaMeHTaNbHBIX 3HAHHIT B 0OIACTH MaTepPHANOBEICHUs U TEXHOJIOTHH MaTepuaos / Able to solve
) A production and (or) research problems, based on fundamental knowledge in the field of materials science
Monyas 4. Hayuno-ucciieoBare/ibekasi padora u BoimyckHas kpaangukannonnas padora / Stream 4. Research & MSc Thesis Project and materials technology Level 6 “Create” Yposenn 6 Co3nasats
06s wacmy / Compulsory part OIIK-2. C"‘uoco()eu Péapaﬁan:mars 'H‘ay\fuo-'levxuwlecxy)o, MPOEKTHYIO 14 CITyKeOHYIO IOKYMEHT auuio,
0(OpMIIATH HayYHO-TEXHHUECKHE OTYETHI, 0030pbI, MyOnuKaruy, peuensun / Able to develop scientific and
HayuHo-uccieoBaresbeKas 5 3 4 6 6 4 4 5 6 4 lcchnical, design and service documentation, draw up scientific and technical reports, reviews, publications,
pabora. YuebHas npakTHka Early Research Project MD060001 reviews Level 6 “Create” Yposens 6 Cosxaars . . . .
OPK-3. Is able to participate in the management of professional activities using knowledge in the field of
Hayuno-uccenoparesnbcekas i ' OIIK-3. C G -

Sora. TTpemHmromHan 5 3 4 6 6 4 4 5 6 4 quality management system -3. CriocoGeH y4acTBOBATh B YNPABICHHH IPOPECCHOHATBHOIM A
pabora. Hpeat . . JIeATENLHOCTBIO, HCTIONb3Ysl 3HAHHS B 0O/IACTH CHCTEMBI MEHe/UKMeHTa KadecTsa Level 4 “Analyze”
NPAKTHKA Thesis Research Project MD120002 VpoBeHb 4 AHIH3HPOBATH
Hay4Ho-uccrnenoBarenbCKuit Thesis Proposal, Status Review 5 3 4 6 6 4 4 5 6 4 OIIK-4. CriocobeH HaxouTh 1 repepadaTeiBaTh HHYOPMALHIO, TPEGYeMYIO [Uls IPHHSTHS PCLICHUI B
cemunap 1o BKP and Predefense MD090023 Hay'HbIX HCCIC/OBAHMAX H B l.'lpﬂKTH‘{FCK(?Fl Tc}mn_qcckoﬁ ACATENBHOCTH / Ablc to ﬁpd and process the

information required for decision-making in scientific research and in practical technical activities Level 4
Beinonnenne u 3ammra BKP Thesis Defense MD090003 S 3 4 6 6 4 4 5 6 4 “Analyze” YpoBenb 4 AHaIM3HPOBATH
M. 5.1 5 /s 5. Onti OIIK-5. CriocoGeH OLCHHBATB PE3yJIBTaThl HAYYHO-TEXHHYECKUX Pa3pabOTOK, HayqHBIX HCCIICIOBAHUI H
onty:ts 5. UnjmBHyanbHoe obyuenue cTyienta / Stream S. Options 000CHOBBIBaTh COOCTBEHHBIH BBIOOD, CHCTEMAaTH3UPYs M 00001I1ast TOCTHKEHHUS B 001acTn
061 wacmy / Compulsory part MATEPHATIOBE/ICHHA 1 TEXHOTOTHH MATEPHAIIOB, CMEHKHBIX 061aCTsIX / A_ble to evalljlale the resul_ts_of

— scientific and technical developments, scientific research and justify their own choice, systematizing and
Hayunpiii cemunap summarizing achievements in the field of materials science and technology of materials, related fields Level
"CoBpeMeHHBIE POOIEMBbI Research Seminar "Advanced 5 3 3 4 5 “Evaluate” Yposens 5 Onennsars
MarepuanoseicHus" Materials Science" DG030302

Revised
Bloom’s

Taxonomy

dakyabratusbl / Facultative - Extracurricular activities

m Create
m Evaluate

Higher Order
Thinking Skills

Acence

Make judgements based on sound analysis
liudaa Nafand Driaritiza Criticia Pacammand

Use Existing Information to make something new
Invent, Develop, Design, Compose, Generate, Construct

P 1

Ipogeccnonanbnbie / Pr

TIK-1. PazpaGoTka HOBBIX MATEpPHAIOB C 3aIaHHBIMHU CBOICTBAMM M ONTHMH3AIIHS CYLIECTBYIOUIHX
MarepuasioB u ycrpoiicts / Development of new materials with desired properties and optimization of
existing materials and devices Level 6 “Create” Yposenb 6 Co3zaBarb

TIK-2. [Tonumanue (pH3MKO-XUMHUYECKHX MPOLECCOB, IPOTCKAIOMMX B MaTEpHaIaX MpH HX CHHTE3e,
06paoTKe, MOIM(HKALIMK M IKCILTyaTalnH; TIPOBEICHUE HCCIIC/IOBAHMS, AHAIN3A, THATHOCTHKA U
MOJIEJTHPOBAHHS CBOICTB MaTEPHAJIOB C HCIIONB30BAHHEM SKCIIEPHMEHTATBHBIX H TEOPETHUECKHX METOJI0B




157N Analyse

Apply

Lower Order
Thinking Skills

ASSess, Juage, verenaq, rrionmnze, \nnque, kecommena

Explore relationshi and i

P

Compare, Contrast, Categorize, Organize, Distinguish

Use existing knowledge in new contexts
Practice, Calculate, Implement, Operate, Use, lllustrate

Grasp the meaning of something
Explain, Paraphrase, Report, Describe, Summarize

Retain and recall information
Reiterate, Memorize, Duplicate, Repeat, Identify

/ Understanding the physical and chemical processes occurring in materials during their synthesis,

processing, modification and operation; conducting research, analysis, diagnostics and modeling of material

properties using experimental and theoretical methods

Level 4 “Analyze” Yposenb 4 AHanu3uposarb

TIK-3. CriocoGHOCTb K HPOBEICHHIO CAMOCTOSITEIIbHBIX Hay4YHO-UCCIIJI0BATEIbCKHIX PaboT B obnacTn

XHMHH, (H3HKH, MEXaHHKH, HAyK O MaTEPHAIIAX H HAHOTEXHOJIOTHil, TPEOYOLIHX LIHPOKOI

(yHIaMEHTANBHOM MEKINCHHILTHHAPHOM MOArOTOBKH U col
Ta/IbHBIX M LU(POBBIX METOLOB MATEPHA.

Level 4 “Analyze” Yposenb 4 Ananu3suposars
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