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1. MSc Program Overview

The objectives of the educational program
"Photonics and Quantum Materials" at the
Skolkovo Institute of Science and Technology
(Skoltech) is to train highly qualified masters
of science for both the Russian and
international labour markets, specialists in
in the field of research and

of

specialists

development state-of-the-art advanced
high-tech devices and materials for electronics
and photonics, as well as mastering modern
mathematical methods for modeling such

systems.

The program is implemented at the Skoltech
Center for Photonics Science and Engineering,

Center of Engineering Physics, Project Center

for Applied Photonics and Quantum
Technologies.

Program Director — Assistant Professor
Gladush Yuriy Gennadevich.

Program Coordinator — Senior Research

Scientist Cvjetinovic Julijana.

Education is provided on a full-time basis. The
Master's degree amounts to 120 ECTS credits

and the duration is 2 years.

Based on the Skolkovo Institute of Science and
Technology's Charter and the Regulation "On
the Language of Education at the Skolkovo

Institute of Science and Technology", approved

1.0nucanue nporpaMmmbl

Marucrparypsbl
Hean o0pa3oBare/IbHOM NporpamMmsl
«DOTOHMKa M KBaHTOBbIE  MaTepUaib»

CKOJIKOBCKOTO MHCTUTYTA HayKU M TEXHOJIOTUH
(CkonTex) — MIOJrOTOBKA
BBICOKOKBaTH(PUIINPOBAHHBIX MarucTpoB,

BOCTPEOOBaHHBIX Ha poccuiickom u
MEXIyHapOIHOM PBIHKE TPY[a, CIEIHMAINCTOB
B 00macTM HCClefOBaHUS U Pa3pabOTKU
COBPEMEHHBIX BBICOKOTEXHOJIOTUYHBIX
YCTPOUCTB M MaTe€pHaJIOB Ul IEKTPOHUKU U

(l)OTOHI/IKI/I, a TaKKC OBJIaACHUA COBPECMCHHBIMU

MaTeMaTH4eCKUMU METOJIaMU VTS
MOJICTTUPOBAHUS TAKUX CHUCTEM.

[Tporpamma peanusyercs B
CTPYKTYpHBIX  mofapaszaeneHusx  Ckonrexa:

«Uentp poToHHKHN M (HOTOHHBIX TEXHOJOTHIT»,
«llentp unxkeHepHoi ¢uszuku», «IIpoexTHbIN
LEHTp MNPUKIATHON (OTOHUKH M KBAHTOBBIX

TEXHOJIOTHID.

Hupexrop Crapmnit

[Ipenonasarens [manym KOpuii I'ennagseBuy.

IIPOrpaMMBbI -

Koopaunarop  mporpammbel —  Crapmui

Hay4HbIN coTpyaHUK L[BeTnHOBHMY FOnusHa.

OOyueHne ocCylecTBIsieTCS B OYHOH (opme.
HopmatuBHbIi Cpok mosyueHus: o0pa3oBaHus —
2 roga. O6beM 00pa3oBaTEILHOMN MPOTPAMMEI -

120 3a4eTHBIX €OIUHULI.

Ha ocuoBanun YcraBa Ckojirexa ¥ HOJIOKEHUSA

«O sa3pike oOpazoBaHusi B CKOJIKOBCKOM



by President's Order No. 169 of 04.03.2024,

education is provided in English.

The Master's program is open to applicants
with a degree in higher education of any level
in one of the fields (physics, mathematics,
mechanics). Candidates who have not
previously studied in English must demonstrate
a high level of English language proficiency in

the selection process.

Upon completion of the study program the
qualification of a Master of Science in

Photonics and Quantum Materials is awarded.

Graduates of the program are in demand in the

widest range of organizations: research
institutes, consulting companies, venture
capital funds, etc.

Employers for the graduates were the

Presidium of the Siberian Branch of the
Russian Academy of Science, SC Rosatom, SC
ABBYY Headquarters, ABBYY
Russia, JSC Russian Stock Company, IBS
Group, RSC Energia, IPG Photonics, JSC
EMAlliance, PJSC United Aircraft Corporation
(UAC), CISC The Center for High Technology

Rusnano,

"KhimRar", Lavochkin  Research  and
Production Association, JSC
Honeywell, Sitronics ~ Group, and  other

organization.

HHCTUTYTC HayKHu u TEXHOJIOT U ,

yTBEpXkKACHHOro mnpukazom Pexkropa Nel69 or
04.03.2024 ropma, oOyuyeHHE IPOBOAUTCA Ha

AHTIINICKOM SI3BIKE.

K ocBoeHuro mporpamMm  Marmcrparypbl

AO0IMYyCKAarTCA Jm1a, HMCIOIIHEC BBICIICC

oOpa3zoBaHue JIOOOTO YPOBHS TIO OJHOMY W3
HaIpaBJICHUI

(pusmka, MaTeMaTHKa,

MEXAHUKA). Kannunarsl, paHee HE

NpOXONMBIIME OOy4YeHHS Ha  aHIIMKACKOM

A3BIKC, MOOJDKHBI TMOATBEPAWUTL B IIPOLECCE

orbopa BBICOKHIA YpOBEHb  BIAJCHUS

AHTIIMUCKUM SI3BIKOM.

[To pesymbraram ocBoeHHS 00pa3oBaTEIHHOU

IIPOrpamMMbl  BBIIIYCKHUKAaM  IIPUCBauBaCTCs

KBaNu(UKaLKsg MarucTp.

BrinyckHUKY TpOrpaMMBbl OBLITH BOCTPEOOBaHbI
B CaMOM IIIMPOKOM CIEKTpPE OpraHu3alMil:
HAY4YHO-UCCIIEA0BATEIbCKHE OpraHu3aIui,
KOHCAJITUHTOBblE KOMIIAHUM U BEHUYpHBIE
donnel. PaboTomarensiMu A BBITYCKHHUKOB

OAO BEHYypHast
xomnanus», ABBYY Headquarters, ABBYY

SIBIIAFOTCS «Poccuiickas
Poccuns, I'pynna kommanuit IBS, Ilpesnanym
Cubupckoro otnenenuss PAH, OAO PKK
«OHeprus», «IPG OAO
«OMAnpsaac», OAO «OAK», I'K «Pocaromy,
OBT «XumPap», T'K «Pocnanorex», HIIO

Photonicsy,

nmean C.A. JlaBoukmna, 3A0 “Xonesemr”,

CHUTpOHHUKC U T.1I.



2. Description of the professional

activities for graduates

2.1. Areas of professional activity

The professional activity of the graduates of

Master's  program  03.04.01 '"Applied

Mathematics and Physics" includes:

40 cross-cutting professional activities in
industry (in the areas of: fundamental and
applied research and development, innovative,
design and technological and manufacturing
and technological activities; development and
introduction of new technological processes of
production of advanced materials (including
composites, nano- and metamaterials), opto-,
micro- and nano-electronics, development and
application of electronic devices and
complexes; monitoring of material parameters,
the state of complex technical and living

systems and the environment).

The specific professional activity of Skoltech
graduates in view of the training profile is
research, and

analysis modeling  of

state-of-the-art devices and materials for

micro-, nano-electronics and photonics.

Professional competencies are defined by the
Program based on the review of requirements

to professional competencies for graduates in

2. XapakTepucTHKA
npodeccuoHaIbLHOM 1eATeJIbHOCTH

BBIIYCKHUKOB

2.1. Ob6aacTn npogeccnoHAILHOI

ACATECIBbHOCTH

[Tpodeccronanbnas JeSITETbHOCTh
BBIITYCKHMKOB MarucTpaTypsl M0 HAIPaBJICHUIO
03.04.01

«le/IKJIa)IHLIe MarTeMarTuka H

(puszuka» BKiIrOUAECT:

40 CkBo3Hble BHIBI NPOQECCHOHATHLHON
JESITEIbHOCTH B TPOMBIIIIIEHHOCTH (B cdepax:
byHIaMEHTATBHBIX u MPUKIIATHBIX
Hay4YHO-HMCCJICIOBATEIIbCKUX, WHHOBAIMOHHBIX
U OIBITHO-KOHCTPYKTOPCKUX  pa3paboOToK;

pa3paboTKu u BHEJIPCHUS HOBBIX
TEXHOJIOTUYECKHUX IIPOLIECCOB IIPOU3BOACTBA
NEPCIEKTUBHBIX MaTrepuajioB (B TOM 4YHCIIE
KOMIIO3UTOB, HAaHO- U  MeTaMaTepHalioB),
U3JEJIUN OITO-, MUKPO- U HAaHOIEKTPOHHUKH,
pa3pabOTKU ¥ TNPUMEHEHUS DJIEKTPOHHBIX

npuOOpoB M KOMIUIEKCOB;  MOHUTOpPHHTIA
[apaMeTpOB MaTEpHUAJIOB, COCTOSHUS CIOMXKHBIX
TEXHUYECKUX M KMBBIX CUCTEM U COCTOSHUSA

OKpYXKalollen Cpe/ibl).

Crneuunduxoit npodeccruoHanbHON
JeATENIFHOCTH  BBIMyCKHUKOB ~ Ckonrtexa ¢
ydyeTroM  TpoduiIs  MOATOTOBKM  SIBISETCS
HUCCIICOOBAHUC, aHaJIM3 W MOACIIMPOBAHUC

COBPEMEHHBIX YCTPOWCTB M MarepuajoB Ui

MUKPO-, HAHO-3JIEKTPOHUKH U (DOTOHUKHU.

HpO(i)CCCI/IOHaJ'IbHBIC KOMIICTCHLIN



the labor market, generalization of domestic
and foreign experience, consultations with
leading employers, associations of employers
of 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 may prepare for the following types

of professional tasks:

e resecarch and development (R&D)
activities;

e innovative;

e design and technological;

e manufacturing and  technological

activities.

2.3. Professional objectives

Graduates of the program will be prepared to
manage the following professional tasks, in
accordance with the types of professional

activity for which the program is oriented.
R&D activities:

e planning and conducting research and
analytical studies in accordance with
the approved areas of research in the

subject area of specialization;

omnpexneinensl [IporpamMmmoii Ha ocHOBe aHanu3a
TpeOoBaHui K po¢eCCHOHAITBHBIM
KOMITCTCHITUSIM, HPEABSIBIAEMBIX K

BBIIIYCKHUKAM Ha pBIHKE Tpyzaa, 000OIeHUs

OTEUECTBEHHOTO M  3apyOeXHOTo  OIIbITA,
IMPOBCACHUSA KOHC}’.HBTaI_[I/Iﬁ C BCAyHIUMHA
paboTronarensimMu, 00BeAMHEHUSIMU
paboronareneit OTpaCIIH, B KOTOpO
BOCTpEOOBaHbI BBITYCKHUKH, WHBIX
HCTOYHHKOB.

2.2 Buabl npogeccHOHAJIBHOM
AeITeJIbHOCTH

B pamKax OCBOCHHUS MPOrPaMMBbI

MarucTparypsl BBITYCKHUKHA MOTYT TOTOBUTHCS

K peumieHuto  3aga4  npodeccHoHaTbHOI

NESATETLHOCTH CIICTYIONTUX BUIOB:

® Hay4yHO-MCCJIEIOBATENIbCKAs;
® UHHOBAlIMOHHAS;
® KOHCTPYKTOPCKO-TEXHOJOTHYECKas;

® [IPOU3BOJACTBCHHO-TCXHOJIOTUYCCKAA.

2.3. 3agauu npogeccuoHaIbLHOM

JACATECJIBbHOCTHN

BrinmyckHuKH IporpaMMbl B COOTBETCTBHUH C
BUJIaMU PO ECCUOHATTLHOU e TEIILHOCTH, Ha
KOTOpBIE OPUEHTUPOBAHA ITporpamma, OyayT
TOTOBBI pelIaTh CIEAYIOIIUE

HpO(beCCI/IOHaJ'IBHLIe 3aJa4yu.
Hayqﬂo-nccneszaTenbcxaﬂ ACATECIbHOCTD:

® -[JIJaHUPOBAHME U IIPOBEJICHUE HAYYHBIX
paloT M aHATUTUYECKUX UCCIIEIOBAaHUM

B COOTBCTCTBHU C YTBCPIKICHHBIM



e planning and independently making

observations and measurements;
planning, setting and optimization of
experiments in the subject area of
research, selection of effective methods
of data processing and their
implementation;

identifying of perspective areas of
scientific search and information
sources for analytical search in the
subject area chosen for specialization,
effective collecting and processing of
scientific and analytical information
using modern programs, means and
methods of computer and information
technologies and computational
mathematics;

planning and conducting theoretical
research, development of new physical
and mathematical, including computer,
models of processes and phenomena
under study, analysis and synthesis of
analytical research data in the subject
area;

generalization of the obtained data,
independent formation of conclusions
and preparation of scientific and
analytical reports, publications and
presentations of the results of scientific
and analytical research, competent
transfer of the obtained results of
scientific and analytical research to
related subject areas;

planning and development of new

methods and technical means for

HarpaBJICHUEM HCCIIEI0BAHUM B
NpeAMETHON 00JIACTH CHEeIMATN3aINHN;

IJIaHUPOBAHUE n  CaMOCTOATCIBHOC

IIPOBEJCHHUE HaOMoneHu i u
U3MEPEHUH,

IUIAHUPOBAHHUE, IIOCTaHOBKA u
ONTUMU3ALIUSL IIPOBEICHUS

9KCTIEPUMEHTOB B MPEIMETHON 00JIacTH
WCCJIeIOBaHUM, BBIOOP 3(PHEKTHUBHBIX
METOJIOB OOpaOOTKM JaHHBIX M HX
peanu3anus;
OTIpe/eIIeHIe MIEPCIIEKTUBHBIX
HampaBlICHU HAy4YHOTO TMIOMCKa U
WH(POPMAITMOHHBIX ~ MCTOYHUKOB  JUIS
AQHAJIMTHYECKOTO TIOMCKAa B W30paHHOMN
JUIsL  CIIeUMaju3aluy  [PeIMETHOM
obnactu, ddGdeKTuBHBI  cOop U
00paboTKa HAay4YHOM M aHAJIUTUYECKOU
UHPOpPMAIMK  C  HCIOJIb30BaHHEM
COBPEMEHHBIX IMPOrpaMM, CpEACTB U
METO/IOB KOMITBIOTEPHBIX u
WHOOPMAIIMOHHBIX  TEXHOJOTHA U
BBIYHCITUTEIILHOW MaTEMATHKH,
IUTAHUPOBAHUE u MIpPOBEJICHHE
TEOPETUYECKUX HCCIIEIOBAaHU,
pazpaboTka HOBBIX (DU3HUYECKHX U
MaTeMaTH4eCKuX, B  TOM  4YHCIeE
KOMITBIOTEPHBIX, MOJENEH HU3yuyaeMbIX
MPOLIECCOB U SIBIICHUH, aHATTN3 U CHHTE3
JTAHHBIX AaHAUTUTUICCKUX MCCIICIOBAHMIA
B IIPEIMETHOM 00J1aCTH;

0000IIeHHEe  TIONYYEHHBIX  JIaHHBIX,
CaMOCTOSITEIIEHOE dbopmupoBaHue

BbIBOJJOB W TIIOATOTOBKA HAYYHBIX H

AHAJIMTHYCCKHUX OTYCTOB, Hy@]’[HKaHHﬁ



conducting fundamental research and
performing innovative developments;

planning and development of new
algorithms and computer programs for

research and applied purposes.

Innovative, design and technological and

manufacturing and technological (in the

areas

of high

and science-intensive technology) activities:

participation in the creation of new
engineering and technology objects (in
the sphere of high and science-intensive
technologies) as one of the leading
developers;

participation in the introduction of
innovative technological processes and
objects of new equipment as an
executor who 1is responsible for an
independent area of work;

optimization and effective use of
materials,  equipment, appropriate
methods of mathematical and physical

modeling of manufacturing and

U Mpe3eHTalul pe3ylbTaToB HAyYHbIX U
AHAJIIUTUYCCKUX I/ICCJIGILOBaHI/If/'I,
KBaJIM(PULIUPOBAHHOE IIEPEHECEHHE
MOJIYYECHHBIX PE3YyJIbTaTOB HAYYHBIX H
AHAJIUTHYECKUX  HCCICIOBAaHMM  Ha
CMCIKHBIC HpCI[MeTHLIC O6JIaCTI/I;

® [IJITaHUPOBaHHE U pa3padOTKa HOBBIX
METOJIOB M TEXHUYECKHUX CPEICTB ISt
MPOBEICHHUS (byHIaMEeHTaIbHBIX
HCCJICIOBaHUN u BBINTOJTHEHMUS
WHHOBAIMOHHBIX Pa3pabOTOK;

® [UIaHHPOBAaHWE M pa3pabOTKa HOBBIX

aJTOPUTMOB u KOMITBIOTEPHBIX
nporpamm TUTSI
HAy4YHO-HUCCIIEA0BATEIbCKUX u

MPUKIIAIHBIX LEIIEH;

NHHoBauMOHHAA,
KOHCTPYKTOPCKO-TEXHOJIOTHYECKAS U
NMPOU3BOICTBEHHO-TEXHOJI0TrH4ecKas (B
cepe BHICOKMX M HAYKOEMKHUX TEXHOJIOTHI)

JACATCJIBbHOCTD:

® yyacTHE B CO3/IaHUU HOBBIX OOBEKTOB
TEXHUKU U TexHojoruu (B cdepe
BBICOKMX W HAYKOEMKHX TEXHOJIOTHI) B

Ka4CCTBC OJHOI'o u3 BCAYIIUX

pa3paboOTUHKOB;
® yuacTue BO BHE/IPCHHUU
WHHOBAI[HOHHBIX TEXHOJIOTHYECKUX

MPOLIECCOB U OOBEKTOB HOBOW TEXHHUKHU
B KaueCTBe WCTIOJTHUTEIIS,
OTBETCTBEHHOTO 32 CAaMOCTOSTEIbHBII
Y4acTOK PabOThI;

® ONTUMU3AIMS u a¢dhekTuBHOE

HCIIOJIb30BaHUEC Marcpualios,



technological processes and
characteristics of technical devices and
objects, including the use of algorithms
and programs for calculating their
parameters;

e development of new physical and
mathematical methods of testing of
engineering and technology objects;
development of new technological

regulations and their implementation.

3. Competences of the Graduate

As aresult of completing the Master's program,
a graduate should develop general, general
professional ~and  professional  learning

competences.

3.1. A Master's program graduate shall have the

following general competences:

obopynoBaHus, COOTBETCTBYIOLINX
METOOO0B MaT€MaTHYCCKOI'O u
¢buznyeckoro MOJIEJIUPOBAHUS

HPOU3BOICTBEHHO-TEXHOIOT UIECKUX
IPOLIECCOB u XapaKTePUCTUK
TEXHUYECKUX YCTPOMCTB U OOBEKTOB,
BKJTIOYAs MCIOJIb30BaHUE AJITOPUTMOB U
IpOrpaMM pacyeTa ux napameTpos;

® pa3paboTka HOBBIX (PHUIUYECKUX U
MAaTEMAaTH4YCCKUX MCTOOAOB HCIBITAaHUN
OOBEKTOB TEXHHKH M TEXHOJOTHH;
pa3paboTKa HOBBIX TEXHOJIOTHYECKUX

PEIaMCHTOB U UX BHCAPCHUC.

3. KoMneTeHUIMH BBIMYCKHUKA

B pe3ylibTate  OCBOCHHSI  MPOrPaMMbI
MarucTpaTypbl y BBIIYCKHHUKA JOJDKHBI OBITH
c(hOpMHPOBaHBI YHUBEpCAJIbHBIE,
obmenpodeccuonaabHbie, TPO(HEeCCHOHATBHBIC

KOMIICTCHIINH.

3.1. BbINyCKHUK, OCBOMBIIHMH IPOTrpPaMMy
MarucTpaTypbl JOJDKEH 001a1aTh CIEAYIOIIMMA

YHUBEPCAJIBbHBIMH KOMIIETCHIIUAMMU:

Related competences as per Skoltech

Achieved level of
competences as per

General FSES competences / Learning Outcomes framework / ,

Bloom’s taxonomy /

YHuUBepcanbHbie KOMIETSHIIUH 110 | COOTBETCTBYIOIME KOMIIECTCHITUH IO
YpoBEeHb KOMIETEHIIUH B
orocC Cucreme pe3ynpTatoB 00y4eHUs
COOTBETCTBUH C
Cxkonrex N

TakcoHomuen biyma

YK-1. Cnocoben ocymiectBiusath | 1.1 KNOWLEDGE OF Level 6 — Create /

KPUTUYECKUI aHAIIN3 POOIEMHBIX

nmoaxoaa, BBIpa6aTBIBaTB HAYK

crpareruto peiictuii / Able to | 1.2 KNOWLEDGE OF APPLIED

MATHEMATICS AND NATURAL Yposens 6 - Cosnasarh
SCIENCES / 1.1. 3HAHUE
CHTyauuii Ha OCHOBE CHCTEMHOTO | MATEMATUKW U ECTECTBEHHbIX




critically  analyze  problematic
situations using a systematic
approach, to develop a strategy of

action

SCIENCE AND ENGINEERING
SCIENCE INCLUDING
CONTEMPORARY METHODS AND
TOOLS / 1.2. BHAHUE
NPUKNAOHBIX N TEXHUYECKUX
HAYK, BKITFOYAA COBPEMEHHbIE
METOAbI N NUHCTPYMEHTDI

1.4 INTERDISCIPLINARY
THINKING, KNOWLEDGE
STRUCTURE AND INTEGRATION /
1.4. MEXONCLUWMITIMHAPHOE
MbILWNEHWE, CTPYKTYPA 3HAHNW
N X MHTEIPALIUA

2.1 COGNITION AND MODES OF
REASONING / 2.1. MO3HAHUE U
CMNOCOBbI OBCYXXAEHWA

VYK-2.  CnocobeH  ynpaBisiTh
IOPOEKTOM Ha BCEX OJTamax ero
’)ku3HeHHoro nukna / Able to
manage the project at all stages of

its life cycle.

1.1 KNOWLEDGE OF
MATHEMATICS AND NATURAL
SCIENCES / 1.1. BHAHUE
MATEMATUKN N ECTECTBEHHbIX
HAYK

1.2 KNOWLEDGE OF APPLIED
SCIENCE AND ENGINEERING
SCIENCE INCLUDING
CONTEMPORARY METHODS AND
TOOLS / 1.2. BHAHVE
NPUKNAOHBIX N TEXHUYECKUX
HAYK, BKITFOYAA COBPEMEHHbIE
METOAbI N UHCTPYMEHTBI

1.3 KNOWLEDGE OF INNOVATION
AND ENTREPRENEURSHIP / 1.3.
3HAHWVE MHHOBALIN U
NPEONPUHNMATENBCTBA

1.4 INTERDISCIPLINARY
THINKING, KNOWLEDGE
STRUCTURE AND INTEGRATION /
1.4. MEXONCUWMITIMHAPHOE
MbILWNEHWE, CTPYKTYPA 3HAHUI
N X MHTEIPALIUA

2.1 COGNITION AND MODES OF
REASONING / 2.1. MO3HAHNE U
CMNOCOBbI OBCYXXAEHNA

2.2 ATTITUDES AND LEARNING

Level 5 — Evaluate /
VYpogens 5 - OuieHuBaTh

10




PROCESS / 2.2. 1OAX0A K
MPOLUECCY OBYYEHUA

3.2 TEAMWORK AND LEADERSHIP
/ 3.2. PABOTA B KOMAHIE U
JIMOEPCTBO

3.3 COLLABORATION AND
CHANGE / 3.3. COTPYOHWYECTBO
N MSMEHEHWA

YK-3. CnocobeH opraHM30BBIBATH
U PYKOBOAWTH PabOTON KOMAaHIBI,
BEIpa0aThIBast KOMAaH/IHYO

CTpaTeTuio ISl  JOCTHKCHUS
mocrasieHHo weau / Able to
organize and lead a team, and
develop a team strategy to achieve

the goal.

2.1 COGNITION AND MODES OF
REASONING / 2.1. MO3HAHUVE U
CMNOCObBbLI OBCYXXAEHNA

2.2 ATTITUDES AND LEARNING
PROCESS / 2.2. 1OAX0A K
MPOLUECCY OBYYEHUA

2.3.ETHICS, EQUITY AND OTHER
RESPONSIBILITIES / 2.3. 3TUKA,
CMNPABEONMBOCTb U APYTUE
MEPCOHAJbHbLIE KAHYECTBA

3.1 COMMUNICATIONS IN
INTERNATIONAL ENVIRONMENTS /
3.1. KOMMYHWKALWW B
MEXOYHAPOOHOW CPELE

3.2 TEAMWORK AND LEADERSHIP
/ 3.2. PABOTA B KOMAHIE U
JIMOEPCTBO

3.3 COLLABORATION AND
CHANGE / 3.3. COTPYOAHWYECTBO
N UBMEHEHWA

Level 6 — Create /
VYposens 6 - Co3naBarb

VYK-4. CnocoGeH  NpUMEHSTbH
COBPEMEHHBIC KOMMYHUKATHBHBIC
TEXHOJIOTHH, B TOM 4YHCJIEe Ha
WHOCTpPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOTOo u
npodheccuoHanbHOTrOo

B3aumonericteus / Able to apply
modern communication
technologies, including in foreign
academic and

language(s), for

professional interaction

3.1 COMMUNICATIONS IN
INTERNATIONAL ENVIRONMENTS /
3.1. KOMMYHUKALIMM B
ME>XOYHAPOOHOW CPELQE

Level 3 — Apply /
VYpoBensb 3 - [IpuMeHsTh
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YK-5. CnocobeH aHainM3upoBaTh U
YUUTBIBaTh Pa3HOOOpa3me KyJIbTyp
B IpoIecce  MEKKYIBTYpHOTO
B3anmMozeiictBusa / Able to analyze
and consider the diversity of
cultures in the process of

intercultural interaction.

2.3. ETHICS, EQUITY AND OTHER
RESPONSIBILITIES / 2.3. 3TUKA,
CMNPABEONVBOCTb W OPYTUE
MEPCOHAJIbHBLIE KAYECTBA

3.1 COMMUNICATIONS IN
INTERNATIONAL ENVIRONMENTS /
3.1. KOMMYHWKALW B
MEXXOYHAPOOHOW CPELE

Level 4 - Analyze /
VYpoBeHsb 4 -
AHanu3upoBarhb

VYK-6. CnocobeH omnpeaensite "
peaIn30BBIBaTh HPUOPHUTETHI
COOCTBEHHOHW  JESTENBHOCTH |
CHOCOObI €€ COBEpPLICHCTBOBAHUS
Ha OCHOBe camooreHku / Able to
identify and implement the
priorities of his/her own activity
and ways to improve it based on

self-assessment

2.2 ATTITUDES AND LEARNING
PROCESS / 2.2. NOOXOA K
MPOLIECCY OBYYEHWA

Level 5 — Evaluate /
VYposens 5 - OueHuBarb
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3.2. A Master's program graduate shall have the 3.2. BrimyckHuk,

following general professional competences: = maructparypsi,

JOJDKCH

OCBOMBIIMK HpPOTrpamMmy

o0magare

CIEAYIOIUMH o0menpogeccuoHaIbHBIMU

KOMIIETCHIIUAMM:

General professional FSES
competences /
O6memnpodeccruoHanbHbIE
rommereHuu mo ®I'OC

Related competences as per Skoltech
Learning Outcomes framework /
CoOOTBETCTBYIOIINE KOMITETEHIIUU 10
CucremMe pe3yabTaToB 00ydeHUS
Ckonrex

Level of competences as
per Bloom’s taxonomy /
YpoBEHb KOMIIETEHIINU B

COOTBCTCTBUHU C

TakcoHomuen biyma

OIIK-1. CmnocobeH TPUMEHATH
(dyHIaMEeHTalbHBIE U TPUKIAIHbIC
3HAHUS B obmactu
(¢u3UKO-MaTeMaTHYeCKUX M (WIIN)
€CTECTBEHHBIX HAyK Ul PEUICHHUS
npoeCCHOHANBHBIX 3a7a4, B TOM
yuciae B cdepe Meaaroruueckon
nestenbHOCTH / Able to apply
fundamental and applied
knowledge in the field of physical,
mathematical and (or) natural
sciences to solve professional
problems, including pedagogical

activities.

1.1 KNOWLEDGE OF
MATHEMATICS AND NATURAL
SCIENCES / 1.1. 3HAHUE
MATEMATUKN N ECTECTBEHHbIX
HAYK

4.2 VISIONING — INVENTING NEW
TECHNOLOGIES THROUGH
RESEARCH /4.2. BWOEHUVE —
YEPE3 NCCJIEQOBAHUA K
HOBbLIM TEXHOJIOIMMAM

Level 4 - Analyze /
VYpoBens 4 -
AHanu3npoBaTh

OIIK-2. Crocoben

CaMOCTOATCIBHO OCBaMBaThb u

MMPUMCHATH COBpPCMCHHBIC
MaTreMaTu4eCcKue METOJIBI
HCCJIEIOBAHUS, aHanmm3a "
00paboTku JAHHBIX,
KOMITBIOTCPHEIC ImporpaMMmeal,
cpencTaa 170'¢ pazpaboTKH,

Hay4YHO-UCCIIEI0BATENIbCKYIO,
U3MEPUTEIBbHO-aHAJIUTUUECKYI0 U
TEXHOJIOTMYECKYIO amnmnaparypy (B

COOTBETCTBHHU C I/I36paHHI>IM

4.2 VISIONING — INVENTING NEW
TECHNOLOGIES THROUGH
RESEARCH / 4.2. BWOEHWE —
YEPES NCCIIEOOBAHNA K
HOBbIM TEXHOJTOI’MAM

Level 3 — Apply /

VYposens 3 - [IpumeHsTH
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HarpaBJICHUEM MPUKIIATHBIX
marematuku u ¢usuku) / Able to
independently master and apply
modern mathematical methods of
research, analysis and data
processing, computer programs,
tools for their development,
scientific  research, measuring,
analytical and  technological
equipment (in accordance with the
chosen direction of applied

mathematics and physics).

OIIK-3. CnocobeH B pamkax cBoei
npo¢eCCHOHANIBHONW AEATEIbHOCTH
aHAJIM3UPOBATh, BEISIBIISITD,
dbopmanu3oBaTh U HAXOIUTh
pemieHuss  QyHIAMEHTAIbHBIX U
MIPUKJIATHBIX
HAYYHO-TEXHUYCCKUX,
TEXHOJIOTMYECKHUX u
WHHOBAlIMOHHBIX 3anay / Able to
analyze, identify, formalize and
find solutions to fundamental and
applied  scientific,  technical,
technological and  innovative
problems within the framework of

his/her professional activity

4.2 VISIONING — INVENTING NEW
TECHNOLOGIES THROUGH
RESEARCH / 4.2. BWOEHVE —
YEPES NCCIIEOOBAHUNA K
HOBbIM TEXHOJTOIMAM

Level 5 — Evaluate /

VYpogens 5 - OuieHuBaTh

OIIK-4. CriocobeH BBIOUpATH TSN
cBOCH npodeccroHaIbHOM

JACATCIIbHOCTHU n nyTn Hux

JIOCTHKCHUS, OCYIIECTBIIATh
HAay4YHBbIH, TEXHUYECKHI,
TEXHOJIOTUYECKUI u
MHHOBAllMOHHBIH MOMCK,

4.2 VISIONING — INVENTING NEW
TECHNOLOGIES THROUGH
RESEARCH /4.2. BWOEHUVE —
YEPE3 NCCJIEQJOBAHUA K
HOBbIM TEXHOJIOIMMAM

Level 3 — Apply /

VYposens 3 - [IpumeHATH
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IIPOTHO3UPOBATH Hay4HBbIE,
IIPOU3BOJICTBCHHBIE,
TEXHOJIOTUYECKUE u

COIMATTbHO-9KOHOMHYECKHE
nociencteus / Able to choose the
goals of his professional activity

and ways to achieve them, carry

out scientific, technical,
technological and  innovative
search, predict scientific,
industrial,  technological  and

socio-economic consequences.

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

following professional competences:

BrinyckHuK,
MarucTparypsl,
CIIENYIOIIUMHU

KOMIICTCHIIUAMM.

OCBOMBIIMN IPOTPaMMY
TIOJDKEH oOmanare

npo¢ecCHOHATILHBIMU

Professional competences /
[TpodeccuonanbHbie KOMIETESHIINN

Skoltech Learning Outcomes
framework competences /
Komniereniimu nmo Cucreme
pesynbraTtoB 00yueHus CkonTex

Level of competences as
per Bloom’s taxonomy /
VYpOBEHb KOMIIETEHIINY B
COOTBETCTBUH C
TakcoHomuen biayma

IIK-1. CnocoOHOCTBIO CTaBUTh,
(dopMan30BaTh U peliaTh 3ajavu,
YMETh CHCTEMHO aHAJM3UPOBaTh
Hay4YHbIC TIPOOJIEMbI, TEHEPUPOBATh
HOBbIE HJICM M CO3[aBaTh HOBOE
sHanue / Ability to set, formalize
and solve problems, be able to
analyze scientific problems
systematically, generate new ideas

and create new knowledge

4.2 VISIONING — INVENTING NEW
TECHNOLOGIES THROUGH
RESEARCH /4.2. BWOEHVE —
YEPE3 NCCJIEQOBAHUA K
HOBbLIM TEXHOJIOIMMAM

Level 6 — Create /
VYpoBenb 6 - Co3naBarh
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[1K-2. CrnocoOHOCTBIO MPUMEHATH
Ha MPaKTHKe YMCHHS M HABBIKU B
OpPraHM3alUHN HCCIIeI0BATEIbCKUX
u HPOEKTHBIX pador,
CHOCOOHOCTBIO OPraHU30BBIBATH U
HPOBOUTH Hay4HbIC
UCCIICJIOBAHUS W BHEIPATh HX
pe3yabTaThl B KaYECTBE WICHA HIIH
PYKOBOJAUTENS MAJIOTO KOJJICKTHBA
/ Ability to apply in practice skills
in the organization of research and
design work, ability to organize
and conduct scientific research and
implement their results as a

member or leader of a small team

3.2 COLLABORATION AND
CHANGE / 3.2. PABOTA B
KOMAHAE N TMOEPCTBO

4.2 VISIONING — INVENTING NEW

TECHNOLOGIES THROUGH
RESEARCH /4.2. BWOEHUVE —
YEPE3 NCCJIEAOBAHNA K
HOBbIM TEXHOJTOIMAM

Level 3 — Apply /

VYposensb 3 - [IpuMeHsTh

[1K-3. CrocoOHOCTBIO
npodeccuoHaabHO  paboTarh €
MCCJIEIOBATEIHCKUM u
UCIIBITATEIIBHBIM  000PYIOBaHHEM,
npubopaMu M yCTaHOBKAMH B
n30paHHO# MpeaMETHON 00JacTH B
COOTBETCTBUU c LeSIMHU
MPOrPaMMBI  CIICITUATH3UPOBAHHOM
nmoAroToBku maructpa / Ability to
work professionally with research
and testing equipment, instruments
and installations in the chosen
subject area to develop new

concepts, technologies and devices

4.2 VISIONING — INVENTING NEW | Level 6 — Create /

TECHNOLOGIES THROUGH
RESEARCH /4.2. BWOEHUVE —
YEPE3 NCCJIEAOBAHUA K
HOBbIM TEXHOJTIOI'MAM

VYposenb 6 - Co3naBarb

4. Program Structure

The structure of Master’s program includes a

compulsory part and, a part formed by the

Crpykrypa

4. CTpyKTypa NporpaMmmsl

IporpaMm MarucTpaTypbl

BKJIHOYAaCT 06$I3aTeJIBHy10 4JaCTb MW 4acCTh,
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optional and elective courses and, research
project work. To ensure the most effective
development of competences and to balance
the compulsory and elective parts, the
educational program is organized according to

the modular principle and includes five

streams:
Stream 1: Science, Technology and
Engineering (36 ECTS credits) includes

disciplines and interdisciplinary courses for
the study of scientific and engineering
fundamentals relevant to the field, objects, and

types of professional activity of graduates.

Stream 2: Sector (12 ECTS credits) includes
an internship to acquire professional skills and
experience (“Industrial Immersion”). The
internship 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 branch of

production.

Stream 3: Entrepreneurship and

Innovation (12  ECTS credits) includes
courses to explore the full innovation cycle of
product design — from identifying needs and
assessing opportunities to exploiting them
with economic and other benefits, as well as
initial

gaining experience of innovation

activities and acquiring relevant skills.

dbopmupyemyro Y4YaCTHUKaMU
00pa30oBaTeIbHBIX OTHOIICHHUH (AJIEKTUBHYIO).
C LEJbI0 Hauboee 3¢ (deKTuBHOTO
dbopMHUpOBaHUs KOMIIETCHIIMM W  OajlaHca
00s13aTeIbHOM u 9JIEKTUBHOM 4acTu

oOpa3oBareibHas MporpaMMa OpraHu30BaHa 1o
MOJYJbHOMY TPUHIMITY W BKJIIOYAET TISTh

MOJYJIEH:

Moayas 1. Hayka, TexHHKa W TEXHOJOTHH
(36

MEXIUCIUIUIMHAPHBIE KYpPChI

3.€.)  BKJIIOYACT:  JUCHUIUIMHBI U

JUISL U3Y4YEHUs

Hay4YHBIX u HMH)XEHEPHBIX OCHOB,
COOTBETCTBYIOIIMX  0OOjMacTv, oOObEeKTaM U
BUAaM  MpO(pECCHOHANIBHOM  JEATEITbHOCTH
BBIITYCKHUKOB.

Monyas 2. Otpacab (12 3.e.) BKIIOYAET
MPAKTUKY MO MOJIYYEHHIO MpodeccuOHaNbHbBIX
yMEHUH M ombITa  NpodeccHOoHaTHLHON
JeSATETLHOCTH (MMPOU3BOACTBEHHYIO MPAKTHUKY ).
[Ipou3BoncTBEHHAsT MPAKTHKa MPOBOAMTCS B
dopme TpoekTHOM pabOThl Ha MPEANPHUITHH
JUTSL 3aKpEIUVICHUs] 3HAHUW U Pa3BUTHUSL HABBIKOB
TEXHUYECKOTO U MHHOBALIMOHHOI'O BO3/IEHCTBUS

Ha COOTBETCTBYIOIIYIO OTPACIb MPOU3BOJCTBA.

Monyab 3. HNuanoBannn "
NpeANpUHUMATENbCTBO (12 3.€.) BKIIOYAET:
KypCHI MIOJTHOTO

JUIS U3y4EeHUS

WHHOBAIIMOHHOTO LUKJIa IIPOU3BOJICTBA
NPOIYKIMU — OT ONpesesIeHus NoTpeOHOoCTeH 1
OLICHKH BO3MOXXHOCTEW MX YIOBJIETBOPEHHUS 10
DKCILTyaTaluu c JIOCTHKEHUEM
SKOHOMHYECKOTO U ApYyrux 3¢ ¢eKToB, a TaKxKe
HOJTy4YeHUs

Ha4YaJbHOI'O OIIbITa

WHHOBAIIMOHHOM JACATCIIbHOCTHU n
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Stream 4. Research & MSc Thesis Project
(36 ECTS credits) includes research work,
research seminar and pre-defense practice to
consolidate all obtained learning outcomes:
acquired knowledge, skills, and experience in
scientific and engineering fundamentals.
Stream 4 concludes with the defense of the
final qualification work, carried out in the

form of a Master's thesis.

Stream 5. Options (24 ECTS credits)
includes elective courses from a catalogue of

student's 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
expanding and deepening the

established by the Skoltech

aimed at
competencies
Learning Outcomes Framework, the FSES, and
professional standards. Optional courses are not
included in the workload of the educational

program.

The detailed compliance between the streams
and the structure of the Federal State
Educational Standard (FSES), and between
the compulsory and elective parts, is shown in

Table 1.

HpI/IO6pCT€HI/IH COOTBCTCTBYIOIIUX HABBIKOB.

Monyas 4. HayuHo-uccie10BaTe/IbCKasA

paﬁoTa H BBIIIYCKHasA KBa.]II/I(I)I/IKaIII/IOHHaﬂ

pa6ora (36 3.e.) BKJTFOYAET
HAy4YHO-HMCCIIE0BATENBCKYIO pabory,
HAyYHO-HMCCIIEI0BATEIIbCKHIA CeMUHAp U
NPEeAAUILUIOMHY IO MPaKTUKY c LIETBIO

KOHCOJIMJIAIIMM BCEX MOIYYEHHBIX Pe3yJIbTaTOB
o0y4eHusi: MpUOOPETEeHHBIX 3HAHUN, YMEHUH U

oInpITa B 00JIACTH HAay4YHbIX W HWHIXCHCPHBIX

OCHOB. Monayns 4 3aBepmiaercs 3alluTON
BBIITYCKHON  KBAIM(PUKAIMOHHON  pabOTHI,
BBIMIOJIHSEMOH B (OpME  MarucCTepCKOM

JUCCepTaIuu.

Monyab 5. UnpuBuayaabHoe odydeHue (24
3.€.) BKJIFOYAET JIEKTUBHBIE KYPCHI M3 KaTauora

KypCOB I10 BBIOOPY CTYJCHTA.

®akyabTareiBbl (MakcuMym 20 3.e. BCero,
MakcumyM 10 3.e. 3a ydeOHbIit Tog) Cxonrex
obecrnieunBaeT OOYydYaIOIIMMCS BO3MOXKHOCTH
OCBOCHMSI  (DaKy/IbTaTUBHBIX  JTUCIUIUIMH.
q)aKy.HBTaTI/IBHBIe AUCHUIUIMHBI HAITPABJICHBI HA
pacuupeHue W yroIyOJeHHWE KOMIIETEHIIUH,
Cucremoit

YCTaHOBJICHHBIX PE3YILTAaTOB

obyuennss B Crkonrexe, DPI'OC BO wu

HpO(bCCCI/IOHaJ'IBHLIMI/I CTaHJapTaMHu.

CDaKyJ'IBTaTI/IBHBIG JAUCHUITIIMHBI HE

BKJIIOYAIOTCSI B 00beM  oOpa3oBareinbHON

POrPaMMBI.

[TonmpoGHOE COOTHOIICHHE MEXTY MOTYISIMHU U
ctpykrypoit ®I'OC, mexmay o0s3aTebHON U

3JIEKTUBHOM YacThIO MPUBEAEHO B Tabnuue 1.
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Table 1. Structure of Educational Program / Tabnuna 1. CtpykTypa 00pa3oBaTebHOM MporpaMmbl

TpeooBanusa ®I'OC 3++/
FSES 3++ requirements

biok 1/ biok 2 / Biok 3
Block 1 Block 2 /Block 3
TpeodoBanus Ckosrexa/
Skoltech Requirements Mpakrixi/HUP,
He MeHee 45 3.e.
JIMCIUIUINHEI, / Practical
He MeHee 24 3.e. / Courses, not component,
less 24 ECTS credits Research, not
less than 45 T'UA, 6-9
ECTS credits 3.e./
Thesis, 6-9
YacrTs, ECTS
(bopMupyeMas OO0s3arepHas YacTh credits
(6e3 yueta 'MA),
Mony.u / YHaCTHHIKAMHU He meHee 20%, 23 3.e./
o0pazoBaTebHBIX S
Streams O THOLLICHI Compulsory part (without
(srtexTiBB) / thesis), not less 20%, 23
i ECTS credits
Electives
l. Hayka, Texnuka | 36 3.e./
Y TEXHOJIOTUH / 36 36 0
Science, Technology ECTS
and Engineering (STE) | credits
12 3.e./
2. Otpacnb / Sector 12 12
ECTS
credits
3. HHOBAIMU U 12 3.e./
NPEANPUHUMATEIIBCTBO 12 6 6
/ Entrepreneurship and | ECTS
Innovation (E&I) credits
4. 363.e./
Hayuno-uccrnenosaresb 36 ) 9 18 9
ckas pabora u
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BBIITYCKHAsI ECTS

KBaTM(pUKAIIMOHHAS credits

pabota / Research &

MSc Thesis Project

5. UnauBuayansHOE 24 23‘.‘e. /

oOyueHue 1o BIOOpy ECTS 9 15

crynenra / Options credits
120 3.e.

Bcero / Total: F/J é%l“OS 51 15 45
credits

B TOM YHCIIC
o0s13aTenbHast 4acTh /
including compulsory
part

60

B TOM YHCIIE
IUCLUILINHEL /
including disciplines

66
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5. Conditions of the Educational

Program

5.1. Human resources

Implements the educational program is a team

of

academic staff, whose quantitative

composition and qualifications meet the

requirements of FSES 3++:

1.

Share of Skoltech academic staff and
persons involved in the implementation of
the Master program on other terms (based
on the number of substituted positions
reduced to integer values) in the total
number of academic staff implementing
the Master program, leading scientific,
educational, methodological and (or)
practical work relevant to the profile of
taught discipline (course), is not less than

70 percent.

Share of Skoltech academic staff involved
in the Master program implementation, and
persons involved in Master program
implementation on other terms (based on
the number of substituted positions
reduced to integer values) in the total
number of academic staff, implementing
the Master program, who are managers and
(or) employees of other organizations,

working in the professional field

5. YcaoBus peajsusanuu

0o0pa3oBaTe/IbHOM MPOrpaMMbl

5.1. KagpoBoe obecnieueHue

B peanuzanun o6pazoBaTenbHON MPOrpaMMbl
y4acTBYeT KOJIJICKTUB HeIarorn4ecKux
COTPYAHHMKOB, KOJIMYECTBEHHBIH COCTaB U
KBaJH(pHUKALUs KOTOPBIX COOTBETCTBYET

tpedoBanusiM OI'OC 3++:

1. Jons MeJarOTHUYeCKuX  paOOTHHUKOB
Ckonrexa W JIMI, TPUBIEKAEMBIX K
peanu3anvy IpPOrpaMMBl MaruCTpaTrypbl
Ha HNHBIX yCJ'IOBI/ISIX (I/ICXOIH[ n3

KOJIN4YECTBa 3aMCIIacMbIX CTaBOK,

MIPUBEICHHOTO K  UEJIOYUCICHHBIM
3HAYEHUSIM ) B o0miem qucIie
MeIarOTMIeCKUX pabOTHUKOB,
pealn3yoInX porpamMmmy

MarucTparyphbl, BEAYLINUX Hay4HYIO,

y4eOHO-METOANYECKYIO U (nmm)
MIPAKTHUYECKYIO pabory,
COOTBETCTBYIOIILYIO poQuITro

NpenoaaBaeMoi JTUCHMIIMHBL (MOAYIS),
cocraBiisieT He MeHee 70 IPOLEHTOB.

2. Jlona  menarormyeckux  pabOOTHHKOB
Ckonrexa, y4acTBYIOUIMX B peajn3alu
porpaMMbl  MarucTparypbl, W JHIL,
MIPUBJIEKAEMBbIX K peanu3anuu
porpaMMBbl  MarucTpaTypbl Ha HHBIX
yCIoBHSIX  (MCXOmst W3 KOJNWYECTBa
3aMeIIaeMbIX CTaBOK, HPUBEAEHHOIO K
LIEJIOYUCIICHHBIM 3HAYE€HUsIM) B 0OLIeM
Ypcie  NeJarori4eckux  pabOTHUKOB,

pean3yroImux porpaMmy
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corresponding to the professional activity,
for which graduates are trained (with at
least 3 years' experience), is at least 5

percent.

Share of Skoltech academic staff and
persons involved in educational activities
on other terms (based on the number of
substituted positions reduced to integer
values) in the total number of academic
staff implementing the the Master program
having an academic degree (including
academic degree obtained in a foreign
country and recognized in the Russian
Federation) and (or) academic title
(including academic title obtained in a
foreign country and recognized in the

Russian Federation), is at least 60 percent.

The average annual number of publications
of scientific and academic staff for the
period of the Master program
implementation per 100 persons (based on
the number of substituted positions

reduced to integer values) in WoS or

Scopus indexed Journals shall be not less

MarucTpaTypsl, SBIISIOIIMXCS
PYKOBOIUTENAMU U (MJIM) pabOTHUKaAMHU
WHBIX OpTraHU3aIHi, OCYIIECTRISIOIINMHI
TPYIOBYIO JeSITeNIbHOCTh B
npodecCHOHAIbHON coepe,
COOTBETCTBYIOIIEH MpodeccnoHaIbHON
NESITeTbHOCTH, K KOTOPOH TOTOBSTCS
BBIITYCKHUKH (MMETh CTaX paboThl B
JaHHOM mpodeccuoHambHON cdepe He
MeHee 3 JIeT), COCTaBJIsSIeT HE MeHee 5
MIPOIICHTOB.

Jlonss ~ meparorudyeckux — pabOTHUKOB
Ckonrexa W JUI, TMPUBICKAEMBIX K
0o0pa3oBaTeNbHON  JEATENBHOCTH  Ha
WHBIX YCIOBUAX (MCXOAS M3 KOJIMYECTBA
3aMEIAaEMbIX CTaBOK, IPUBEICHHOIO K
LEJTOYHUCTICHHBIM 3HAu€HUsIM) B 0OIIeM
quciae  NeJarori4eckux  pabOTHUKOB,
pean3yoImux porpamMmy

MarucTparypbl,  HMMEIOIIMX  YYEHYIO
CTeNeHb (B TOM YHCJIE YYEHYIO CTEIEHb,
MOJIyYEHHYIO B WHOCTPAHHOM
rocyJapcTBe W  NpPHU3HABAEMyl0 B
Poccuiickoit deneparun) u (Uim) yueHoe
3BaHHE (B TOM YHCIIE Y4Y€HOE 3BaHHeE,
MOJIy4YEeHHOE B WHOCTPAHHOM
rocyJapcTBe M IpU3HABaeMoOe B
Poccuiickoit deneparum), cocTaBiaseT He
MeHee 60 MpOIEeHTOB.

CpenneromoBoe  4MciIO — IMyOiaMKaLUi
HAyYHO-TICIaTOTMYECKIX PAOOTHUKOB 3a
TIepUOT peanu3anuu MPOTrpaMMBbI
MarucTparypel B pacuere Ha 100
Hay4YHO-TEe1arOrn4eCKUX pabOTHHUKOB

(I/ICXOIISI N3 KOJMYCCTBa 3aMCIIaCMbIX
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than 2, or not less than 20 in journals
indexed in the Russian Science Citation

Index.

5.2. Material, technical, and educational

support

Material resources and equipment, as well as
information and teaching and methodological
resources used in the implementation of the
educational program meet the requirements of

FSES 3++:

1. The premises are study rooms for the

classes provided by the program,
equipped with hardware and technical
means for education, the composition of
defined

which is in the working

programs of the disciplines (courses).

2. The self-study areas are equipped with

computers with Internet connection and

access to the Skoltech digital
informational and educational
platforms.

3. Each student is provided with

individual unlimited access to the

CTaBOK, MIPUBEAECHHOTO K
LEJIOYUCIIEHHBIM 3HAYCHUSM ) B
KypHallax, WHICKCUPYEeMbIX B 0a3ax

nanHeix Web of Science wimm Scopus,
COCTaBJIIET He MeHee 2, iu He MeHee 20
B KypHaAJIax, HWHACKCHPYEMBIX B

Poccniickom HHJIEKCE HAy4HOI'O

MUTUPOBAaHUA.

5.2. MarepunaibHO-TeXHHYECKOE U

y‘leﬁHO-MeTOIlH‘leCKOC odecneueHune

[Ipu peanuzanmmm  0OpazoBaTeILHOMN

nporpaMmbl  UCITIOJIB3YRKOTCSA  MATCPHAJIBHBIC

pecypcbl U o0OopynoBaHHME, a  TaKXKe

UHQOPMAIIMOHHBIE W  Y4eOHO-METOAMUYECKUE

pecypchl, COOTBETCTBYIOIIHE TPeOOBAHUSIM
OI'OC 3++:
1. TlomemeHus TPEACTABIAIOT  COOOU

yq€6HI)I€ AyJUTOpHUU [OJid IIPOBCACHHA
y4eOHBIX 3aHATHH, MPEAYCMOTPCHHBIX
POrpaMMOiA, OCHAIIICHHBIE
o0opyIOBaHWEM U  TEXHUYECCKUMU
cpeacTBaMu 00YYEHHUs, COCTaB KOTOPBIX
OTIpeeNIIeTCs B paboYMX Mporpammax

JTUCITUTIINH (MOIYJICH ).

2. Tlomemenus miId CaMOCTOSTEILHOM
paboTel  00ydYalOIMUXCS  OCHAIICHBI
KOMIIBIOTEPHOM TEXHUKOU c

BO3MO)KHOCTBIO TOJKJIIOYEHHUS K CETH
"NutepHer" u obecrieueHHEM JOCTyIa
B JIEKTPOHHYIO
MH(GOPMAIIMOHHO-00pa30BaTENbHYIO
cpeny Ckonrexa.

3. Kaxnplii oOyvaromuiics B TeUeHUE
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Skoltech digital informational and
educational environment from any
location with Internet access, including
access to curricula, working programs
of disciplines (courses), practicums,
electronic educational materials and
resources specified in the working

programs of disciplines (courses).

Skoltech is equipped with the necessary
set of licensed and freely distributable
software, including  domestically
produced (the composition is defined in
the work programs of the disciplines

and is subject to updates if necessary).

Each student has unrestricted access to
e-library resources, including full-text
documents, information reference
systems and up-to-date professional

databases.

5.3. Adaptation of the program for

teaching persons with disabilities

and special needs

BCEro mepuopa oOyueHus oOecreyeH
WHJINBUIYAIGHBIM  HEOTPAHHYEHHBIM
JIOCTYIIOM K IEKTPOHHOMN
nH()OpPMAITMOHHO-00pa30BaTeILHOMN
cpene Ckontexa u3 OO0 TOYKH, B
KOTOPOH HMeeTCsl JIOCTylm K CeTH
"UnTepHer", BKIOYasg JOCTYN K
y4eOHBIM TJIaHaMm, pabouum
nporpaMMaM  JUCIUIUIMH  (Momynei),
NPAKTHK,  DJIEKTPOHHBIM  Y4eOHBIM
U3aHHSIM " AIEKTPOHHBIM
o0Opa3oBareIbHbIM pecypcawm,
yKa3aHHBIM B pabo4yux MporpaMmax
JUCLUILIUH (MOJyJeil), MPaKTUK.

4. Ckontex oOecredeH HEOOXOIUMBIM
KOMILJIEKTOM JUIEH3UOHHOTO u
cBOOOMTHO pacnpoCcTpaHsIeMOoro
MPOrpaMMHOTO 00ECIICYCHHsS, B TOM
YHCIie OTEYECTBEHHOTO IPOU3BOJICTBA
(coctaB  ompeneneH B pabouux
nporpaMMax JUCHUIUIMH U TOIJICHKHUT
OOHOBJICHHUIO MTPU HEOOXOIUMOCTH).

5. Kaxneni oOywarommiics oOecrnieueH

HEOTPaHHUYCHHBIM JTOCTYTIOM K
AIIEKTPOHHBIM OMOINOTEUHBIM
pecypcawm, BKJIFOYAIOIIUM
IIOJTHOTEKCTOBBIE JOKYMEHTBI,
“H()OPMAITMOHHBIE CIIPaBOYHBIC
CHCTEMBI u COBpPEMEHHBIE

npodeccruoHalbHbIe 0a3bl TaHHBIX.

5.3. Ajanranusi nporpaMmsl 1Jisi 00y4eHHsl
JHUI C OrPAHUYEHHBIMH BO3MOKHOCTSIMU

3A0POBbA H MHBAJU/I0B:

The educational program is adapted for the

education of persons with disabilities and OOpa3oBatenbHast mporpamMma aJanTHPOBaHA

24



persons with special needs.

Students with disabilities and students with
special needs are provided with access to all
buildings and premises of the Skoltech, where a
barrier-free environment is created. In the
learning process, special technical means of
education of collective and individual use for
persons with disabilities and persons with
special needs are used; all students are provided
with printed and (or) electronic educational
resources in forms adapted to the limitations of

their health.

JJIsA 06yquI/1;1 HWHBAJIWJI0B n JINIY C

OrpaHU4YC€HHBIMH BO3MOXKXHOCTAMU 300POBbA.

OOyuaromuecss U3 YKClia WHBAJIUIOB U JIHIL C
OTPAaHMYCHHBIMH BO3MOXKHOCTSAMHU  3JI0POBBS
o0ecredeHbl JIOCTYIIOM BO BCE€ 3[aHUA U

IIOMCIICHUA HHCTHUTYTA, rac co3JaHa

O0e30aprepHas cpena. B yueOHOM mporiecce

HCITOJIB3YIOTCA CIICHHUAJIBHBIC TEXHHUYCCKUC

cpeacrBa O6y‘leHI/I$I KOJINICKTUBHOI'O u
WHIAWBUAYAJIBHOTO IOJIB30BaHUA JJIsA
HHBAJINJI0B n JINIY C OIrpaHU4YC€HHBIMHA

BO3MO)XHOCTSIMH 37I0POBBSI; BCE€ O0ydaromuecs

obecreueHbl MeYaTHBIMU u (vm)
AIIEKTPOHHBIMU 00pa30BaTeIbHBIMH PECYypCaMu
B (hopMax, aTanTHPOBAHHBIX K OTPAHHYCHUSIM

WX 3710POBBSI.
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Obpasosarenbnas nporpamma ""®@oTOHHKA M KBaHTOBbIe MaTepuabl", no nanpasjennio 03.04.01 Mpukianubie MaTeMaTHKa H Gu3nuka /

E i Program "P

ics and Qi Materials", Field of Science and Te 'y 03.04.01 Applied and Physics

Ha3ssaune Kypca na pycckom sizbike / Course
title un Russian

Ha3panue Kypca HAa aHIJIMHCKOM si3biKe / Kox kypea /

Course title in English Course Code

PesynbTarhl 06y ( ) / learning
v . General P e | 1] b
unBepcanbupie / Genera T T ey
VE-1 ‘ VK2 ‘ VK3 ‘ VK ‘ VK5 ‘ V-6 | OTTK- ‘ OIIK- | OITK- ‘ ONK-| i1 | mkc2 ‘ k-3

Moxyas 1. Hayka, Texnnka i TexHosiorun / Stream 1. Science, Technology and Engineering (STE)

Mpusoxenne - 1
Marpuna KomMneTeHumi

063 uacms / Ce

y part

Moxyas 2. Orpacis / Stream 2. Sector

‘Yuupepcaiabnbie / General

VK-1. Criocoben ocymecTBIATh KPHTHUECKHI aHaIN3 TIPOGNEMHBIX CHTYalHii Ha OCHOBE CHCTEMHOTO TO/IXO/1A, BHIPAGATHIBATE CTPATETHIO
Jnefictauii / Able to critically analyze problematic situations using a systematic approach, to develop a strategy of action - Level 6 — Create
/ 'Yposenn 6 - CoznaBarh

Revised
Bloom’s
Taxonomy

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

6 level cl'eu'e

Make judgements based on sound analysis
Assess, Judge, Defend, Prioritize, Critique, Recommend

Evaluate

Explore causes, and
Anquse Compare, Contrast, Categorize, Organize, Distinguish
A I Use existing knowledge in new contexts

PPRlY Practice, Calculate, Implement, Operate, Use, lllusirate
Grasp the meaning of something
Understand Explain, Parophrase, Report, Describe, Summarize
Retain and recall information

Remember Reiterate, Memorize, Duplicate, Repeat, Identify

. . MB120005 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 6 ‘ 3 ‘ 6 VK-2. CriocoGen ynpasiaTh MPOEKTOM Ha BCEX dTamax ero ku3HeHHoro nukna / Able to manage the project at all stages of its life cycle.
IIponssoncTBeHHAs NPAKTHKA Industrial Immersion Level 5 — Evaluate /Yposenb 5 - Ouenusari
Monyas 3. u eabeTBO / Stream 3. Enterpreneurship and Innovation (E&I) VK-3. CniocoGen opraHu30BbIBATb U PyKOBOAMTH PaGOTOi KOMaHIbl, BEIPAGATbIBAs KOMAH/HYIO CTPATETHIO TS IOCTHAKEHUS
) wacms / C y part noctayienHoii e / Able to organize and lead a team, and develop a team strategy to achieve the goal. Level 6 — Create / Yposens 6 -
— - ~ Co3snapath
w ‘ MC060001 ‘ 3 ‘ 4 ‘ 4 ‘ 3 ‘ 3 ‘ 3 ‘ ‘ ‘ ‘ ‘ ‘ ‘ VK-4. Criocoben TIPHMEIATS COBPEMCHILIC KOMMYHHKATHBHBIC TEXHOIOHH, B TOM tCIe Ha MHochaHHo\((Mx) A3bIKe(ax), A
Mony.s 4. Hay padora u Beiny KBA. padora / Stream 4. Research & MSc Thesis Project aka, 0 1 11po¢) JILHOTO B iicreust / Able to apply modern ication ing in foreign
O6n: eacmoyiC. v part 1 s), for academic and p; | interaction - Level 3 — Apply /Yposensb 3 - IIpumensith
— VK-5. CniocoGeH aHaIn3upoBaTh H yUHTHIBATH PA3HOOOpasHe Ky/ILTyp B IPOLECCE MEKKYILTYPHOro B3anMoseiictsus / .Able to analyze
Hayuro-neeienonarenbexas pagora. ¥ueas . 4 4 and consider the diversity of cultures in the process of intercultural interaction. Level 4 - Analyze / YpoBenb 4 - AHaJIM3upoBaTh
NpaKTHKA Early Research Project MD060001 VK-6. CriocoGer o 5 - -
. C) PeIeNATh M Peai30BIBATh IPHOPHUTETH COOCTBEHHOIT ICATETBHOCTH | CIIOCOOBI €€ COBEPIICHCTBOBAHHS Ha OCHOBE
Hayuno-ucenenosarensckas pagora. 4 3 camoouenky / Able to identify and implement the priorities of his/her own activity and ways to improve it based on self-assessment - Level
TpepauiuioMtas NpakTHKa Thesis Research Project MD120002 5— Evaluate / Yposensb 5 - Ouennpath
Thesis Proposal, Status Review and 4 3 5 3
Hayuno-nccnenoparenbckuii cemunap no BKP Predeft MD090023
Brimonnenue u 3amura BKP Thesis Defense MD090003 6 S 6 3 4 5 4 3 5 3 6 3 6
Mozyas 5. JIbHOE 00y cryaenTa / Stream 5. Options O pod abHble / General Professional
Obnsamensnan wacms - 15 3.e. / Compulsory Part - 15 ECTS credits OIIK-1. CiocoGen npuMenATH (yHIaMeHTaTbHBIE 1 NPHK/IAHBIE 3HAHAA B 001aCTH (PU3MKO-MaTeMaTHUECKHX H (HIIH) ECTECTBEHHBIX HayK
JUIst pettieHist IPo()eCCHOHANIBHBIX 3a/1a4, B TOM YHciIe B cdepe nearoruyeckoii aesirensaoctn / Able to apply 1undamcnlal and applied
JIomonHATE IbHOE HCCIIeI0BAHHE TTO TeMe 4 3 5 3 knowledge in the field of physical, mathematical and (or) natural sciences to solve ional problems, incl p ical activities. -
JUCCepTaLi Additional Thesis Research ME0X0040 Level 4 - Analyze / YpoBenb 4 - AHAIH3HPOBATH
HceneioBaTebCKuit MPOeKT Short-Term Project MEO0X0041 4 3 5 3 OITK-2. CriocoGeH caMOCTOSTEIbHO OCBANBATH M MPUMCHSATH COBPEMEHHBIC MATEMATHUYCCKHE MCTO/IbI HCCIIC/IOBAHHS, AHAJIH3A 1
Daxyaprarnsb / Faculta Extracurricular activities 00paGOTKH TaHHBIX, KOMITBIOTEPHBIC IPOrPaMMBI, CPEICTBA X Pa3pabOTKH, HayYHO-HCCICIOBATEBCKYI0, H3MCPHTEIBHO-AHATHTHICCKY IO

H TEXHOJIOHYECKYIO ANNApaTypy (B COOTBETCTBHH ¢ H3OPAHHBIM HANIPABICHHEM IIPHKIIAIHEIX MATEMATHKH H (usuky) / Able to
independently master and apply modern mathematical methods of research, analysis and data processing, computer programs, tools for their
development, scientific research, measuring, analytical and technological equipment (in accordance with the chosen direction of applied
mathematics and physics). Level 3 — Apply / Yposens 3 - IIpumensitn

OIIK-3. CnocoGen B pamMKax cBoeii MpodecCHOHABHOM IATETBHOCTH AHATM3HPOBATb, BBISBIATH, (POPMATH30BATh H HAXOANTH PEUICHHS
(yHIaMEHTAIbHBIX U MPUKIAJHBIX HAYYHO-TEXHHYCCKIX, TEXHOMIOTHYECKUX U HHHOBALMOHHBIX 3a1a4 / Able to analyze, identify, formalize
and find solutions to fundamental and applied scientific, technical, technological and innovative problems within the framework of his/her
professional activity. - Level 5 — Evaluate / YpoBens 5 - Ouennparsb

OIIK-4. Cniocofen BRIGHPATH LN CBOCH NPO(ECCHOHATBHOM IESATENBHOCTH H IIyTH HX JOCTHKCHHS, OCYIIECTBIIATh HAy4HbIH,
TEXHMUCCKHUiL, TEXHOAOrMUCCKNME 1 Iif IOMCK, MPOTHO3HPOBATE HAYUHbIC, IPOH3BOZICTBEHHBIC, TCXHONOTHECCKHE H
COLMaIbHO-9KOHOMHYecKHe nocaencTsus / Able to choose the goals of his professional activity and ways to achieve them carry out
scientific, technical, technological and innovative search, predict scientific, industrial, technological and socio-

Level 3 — Apply / Ypoens 3 - Ilpumensits

TInod 7

abnbie / Pr

TIK-1. C ThIO CTABHTD, 0BATH M PCIIATH 33/1a4H, YMETh CHCTEMHO aHAJM3UPOBATH HAYUYHBIC POOICMBI, FCHEPHPOBATH
HOBBIC HJICH H CO31aBaTh HOBoe 3HaHue / Ability to set, formalize and solve problems, be able to analyze scientific problems systematically,
generate new ideas and create new knowledge - Level 6 — Create / Yposeus 6 - Co31aBarh

TTK-2. CrIocOGHOCTBIO IPHMEHATH Ha MPaKTHKE YMCHHS H HABBIKH B OPraHN3aliH HCCICOBATENBCKHX 1 TPOCKTHBIX PAGOT, CIOCOGHOCTBIO
OPraHU30BBIBATH H NIPOBOJMTE HAYYHbIE HCCIENOBAHUSA  BHEPATH MX PE3YNLTATh B KAYECTBE WIEHA HIIH PyKOBOIHTEIS MAToro
kosuiekrisa / Ability to apply in practice skills in the organization of research and design work, ability to organize and conduct scientific
research and implement their results as a member or leader of a small team - Level 3 —Apply / Yposensn 3 - Ilpumensits
TIK-3 CriocoGHOCTHI0 MPODECCHOHANBLHO PaBoTaTh C MPOrPAMHBIM Of P uyc i B 130D ii npemeTHOM
001aCTH B COOTBETCTBUH € LCJIAMH POIPAMMBI CHELMATM3HPOBAHHOM TOIrOTOBKH Mdl‘lALTpd / Ability to work professionally with research
and testing software, equipment, instruments and installations in the chosen subject area to devellop new concepts, technologies and devices
- Level 6 — Create / Yposenn 6 - Co3iaBarh




