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1. PhD Program Overview

PhD program "Mathematics and Mechanics"
is implemented under the Federal State
Requirements in full-time with the nominal
period of study 4 years and includes three
tracks:

1) track "Mathematics",

2) track "Mechanics",

3) track "Computational Mechanics".

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.

Track "Mathematics"
The purpose of the
"Mathematics and Mechanics" at
Skolkovo  Institute of Science and
Technology  (Skoltech) on the track
"Mathematics" is to train highly qualified
specialists, in demand on the Russian and
international market in the field of
mathematics and its applications at the

postgraduate level of the leading world
universities.

PhD  program
the

Chairman of the Program Committee — Full
Professor Osiptsov Andrei Alexandrovich.
Co-Chairman of the Program Committee -
Associate  Professor  Litvinov  Alexey
Viktorovich.

Persons with higher education are allowed to
enter the postgraduate program: qualification
of a specialist or master in the field of
mathematical and theoretical physics,
mathematics.

Graduates of the program on the track
"Mathematics" either continue their scientific
research independently, or start working in
the high-tech sector or in education. The
experience of previous years shows that
graduate students of Skoltech PhD Program
in Mathematics are in great demand in all

1. Onucanue NporpaMMbl AaCHUPAHTYPbI

Ob6pa3oBarenbHas porpamma acIUPaHTypBbI
«MaremMaTuka ¥ MEXaHUKa» peajqusyercs 1o
denepalbHbIM TOCYIapCTBEHHBIM TPEOOBAHUSAM B
O04YHOU (hopMe C HOPMATHBHBIM CPOKOM OOydeHUs 4
rojia U BKJIIOYAET TPU TpeKa:

1) tpek «MaremaTukay,

2) Ttpek «MexaHuKay,

3) Tpek «BpluncauTenpHas MEXaHUKaY.

Ha ocnoBanuu YcraBa Ckonrtexa u nosnoxkeHus «O
s3blke  00pa3oBaHusi B (CKOJIKOBCKOM WHCTUTYTE
HayKd U TEXHOJIOTHI», YTBEpPXKIEHHOTO IMPHKA30M
Pexkropa Nel69 or 04.03.2024 roma, oOyueHue
MIPOBOJMTCS HAa aHIIMHCKOM SI3BIKE.

Tpexk «MaremaTuka»

Lenb obpa3oBaTenbHON MporpamMmbl  «MareMaTnka
n MexaHuka» CKOJIKOBCKOTO HMHCTUTYTAa HAayKd U
texHonoruii (Ckontex) mo Tpeky «MaremaTtuka» —
MOATOTOBKA BbICOKOKBaJIM(PHUIIMPOBAHHBIX,
BOCTpEeOOBaHHBIX Ha poccuiickom u
MEXYHapOIHOM PBIHKE CIIEHUAIUCTOB B 00JacTH
MaTeMaTUKU M €€ NPUIOKEHUM Ha ypOBHE
BBIIIYCKHUKOB ~ aCIIUPAHTYp BEIYLIUX MHUPOBBIX
YHUBEPCUTETOB.

IIpeacenarens  NporpaMMHOrO  KOMUTETa  —
[Tpodeccop OcunioB Auapeit AleKcaHapoOBUY.
Compescenarens  NPOrpaMMHOTO  KOMHTETa -
Houent JIutBuHoB Asnekceld BukropoBuuy.

K OCBOCHHUIO [IPOTrPaMMBbI aCIUPAHTYPBI
JIOTYCKArOTCS JMIIa, UMEIOIIHe BBICIIIEE
oOpa3oBaHHe: KBaTU(PUKAIUIO CIICIHATUCTA WIH
Maructpa B 00JacTH  MaTeMaTHYecKod |
TEOPETUUECKON (PU3UKU, MAaTEMaTHKU.

BrinyckHuky nporpaMmsl o Tpeky «Maremaruka
1100 MPOJIODKAIOT 3aHUMAThCsl CaMOCTOSTENIbHBIMU
HAyYHBIMH HCCIICAOBAHMSAMH, JHOO HAYMHAIOT
paboTaTh B BBICOKOTEXHOJOIMYHOM CEKTOpE WM B
chepe oOpazoBanus. OMNBIT MEPBBIX HECKOIBKUX
HabopoB ITOKa3bIBACT, 4TO BBIITY CKHUKHU
aCIHMPaHTYpPBI Ckonrexa 1o MaTeMaTuKe
MOJIB3YIOTCSL  OOJIBIIMM CHPOCOM Ha BCEX ATHUX



these areas. Employers for our graduates
include leading Russian and foreign
universities and research centers (Skoltech,
HSE University, Steklov Mathematical
Institute of RAS, Massachusetts Institute of
Technology, SISSA, Columbia University,
Perimeter Institute for Theoretical Physics).

Track "Mechanics"

The purpose of the PhD program
"Mathematics and Mechanics" at the
Skolkovo  Institute of Science and
Technology  (Skoltech) on the track
"Mechanics" 1is to train highly qualified
specialists, in demand on the Russian and
international market in the field of
mathematics and mechanics.

Chairman of the Program Committee — Full
Professor Osiptsov Andrei Alexandrovich.
Co-Chairman of the Program Committee -
Associate Professor Safonov Aleksandr
Aleksandrovich.

Persons with higher education are allowed to
enter the postgraduate program on the track
"Mechanics": qualification of a specialist or
master in the field of theoretical and applied
mechanics, mechanical engineering, applied
mathematics, materials science and materials
technologies.

Graduates of the program on the track
"Mechanics" are in great demand in the
widest range of companies: transport
companies, construction companies,
engineering enterprises, oil and gas industry,
aviation, metallurgical enterprises, energy
sector, research departments of large
industrial companies, research organizations,
universities, public sector, etc.

Employers for our graduates include
Universities under the jurisdiction of the
Ministry of Science and Higher Education of
the Russian Federation, Institutes and
research centers of the Russian Academy of
Sciences, the Ministry of Economic
Development of Russia, the National
Technology Initiative Project Support Fund,
Central  Scientific ~ Research  Institute

HampaBieHusiX. B uumcio paboromarenelt Hammx
BBIITYCKHUKOB BXOAAT BEAYIIWE POCCUUCKHE H
3apyOeXHbIe YHUBEPCUTETHl M HCCIIE0BATEILCKUE
nentpel (Crxonrex, HUY BIID, Maremarnueckuii
nHctuTyT PAH, MaccauyceTckuil TEXHOIOTrM4ECKUI
uHctutyT, CUCCA, KonymMOuiickuii yHUBEPCHUTET,
WuctutyT Teoperudeckoii ¢pusuku Ilepumerp).

Tpek «MexaHuKa»

[enr obpaszoBatenbHOl mMporpammsbl «MaremaTnka
n MexaHuka» CKOJKOBCKOTO HMHCTUTYTAa HAayKd WU
texHojorui (Ckonrex) mo Tpeky «MexaHUKay —
ITOArOTOBKA BBICOKOKBaJIM(PHIIUPOBAHHBIX,
BOCTpEOOBaHHbIX Ha pOCCHIiCKOM u
MEXJyHapOJIHOM DPBIHKE CIELHMAIUCTOB B 00JacTH
MaTEMAaTUKH U MEXAHUKH.

IIpeacenarens  NporpaMMHOrO  KOMUTETa  —
[Ipodeccop OcumniioB Anapeit AnekcanapoBud.
Compescenarens  NPOrpaMMHOTO  KOMHTETa -
JHouent CadonoB Anekcanap AJleKCaHAPOBUY.

K ocBoenuto mporpamMmbl acnMpaHTYypbl IO TPEKY
«MexaHuKa»  JIOIYCKalOTCS  JIMIA, HUMEIOLIME
BbICILIEE oOpa3oBaHue: KBaJIM(DUKALIHIO
ceuuaiucrTa  MIM  Marucrpa B oOnacTH
TEOPETHUUECKOM M MPUKIAJHOM  MEXAaHMKH,
MalIMHOCTPOCHHs,  NPHUKIAJZHOM  MaTEMAaTHUKH,
MaTepuaIOBEICHUS U TEXHOJIOTMH MaTepuaioB.

BrinmyckHuKH mporpaMmsl 1o Tpeky «MexaHuka»
BOCTpEOOBaHbl B CaMOM IIUPOKOM  CIIEKTpe
OpraHM3aLuN: TPAHCIIOPTHBIE KOMITaHWH,
CTPOUTEIIBHBIE KOMITAHWH, MAIIUHOCTPOUTEIIBHBIC

OpeanpusaTHs, HedTerazoBas MPOMBIILICHHOCTb,
aBHaLINs, METaJIIIypru4ecKue MIPEANPUATHS,
OHEPreTUYECKUN  CEKTOp, HAy4YHO-TEXHUYECKHE
LEHTPbI,  MCCIIEAOBATEIbCKUE  IOAPa3[CIICHUS
KpyIHBIX IIPOMBIIIUICHHBIX KOMIIaHUH,
HAay4YHO-KUCCIIEN0BATEIbCKUE OopraHu3anuy,

YHUBEPCUTETBI, FOCYJaPCTBEHHBIN CEKTOP U T.1.
PaGoTtonarensimMu A1 BBIIYCKHUKOB SIBIISIIOTCS -
BY 351, noaBenomcTBeHHbIE MUHUCTEPCTBY HayKU U

BbIcIiero  oOpaszoBanus P®d, MHWHcturyTthl u
HCCIIEIOBATENbCKUE LEHTPBI Poccuiickon akagemMuun
HayK, MunHskoHoMpa3BuTua  Poccun, DoHp
MOAIEPKKU MIPOEKTOB HanumonaneHoi
texHonornueckor naunuarusel, ITHHU «l{ukiony,
I'K  «Pockocmoc», IK  «Pocarom», 3AO0
«Texanueckas Mucnexnus EBCy, OAO



«Cycloney, State Corporation «Roscosmosy,

State  Corporation  «Rosatom», CJSC
«Technical  Inspectorate UES», OJSC
«VNIIZhT», GC «Russian Highwaysy,

Scientific and Technical Center of JSC
«UAC», JSC «RusHydro», Federal State
Unitary Enterprise Central Research Institute
of KM «Prometey», Scientific Research
Center of JSC «Russian Helicopters», Federal
State Budgetary Institution Research Institute
RINCCE, JSC «Inter RAO UES», LLC
Scientific Research Center «IRT», JSC
Gazpromneft-STC, OJSC RSC Energia,
OJSC RUSNANO, InEnergy Group of
Companies, LLC NPO QuintTech, NTO
IRE-Polyus and other organizations.

Track "Computational Mechanics"
The purpose of the
"Mathematics and Mechanics" at
Skolkovo  Institute of  Science and
Technology  (Skoltech) on the track
"Computational Mechanics" is to train highly
qualified specialists in the field of
computational mechanics. The track focuses
on areas such as continuum mechanics,
mechanics of fluids and solids, multiphase
flows, combustion and reacting flows,
aerodynamics and gasdynamics,
computational methods of mechanics, applied
mathematical modeling, and computational
engineering. Additionally, the track provides
knowledge of industry value chains, global
markets, entrepreneurship and innovation and
experience in industrial or international
immersion to ensure graduates meet the
demands of the Russian and international
labor market.

PhD  program
the

Chairman of the Program Committee — Full
Professor Osiptsov Andrei Alexandrovich.
Co-Chairman of the Program Committee -
Associate Professor Kasimov Aslan
Ramazanovich.

Persons with higher education are allowed to
enter the postgraduate program on the track

«BHUMXKT», 'K «Poccuiickue aBTOMOOWIbHBIC
noporm», HTL[ OAO «OAK», OAO «Pycl'mapo»,
OI'VII IHHHUN KM «IIpomereit», HUI[ OAO
«Bepronerst Poccun», ®BI'HY HHUU PUHKIID,
OAO «Hutep PAO EDC», OOO HUIL «H1PT»,
000 «TaznmpomuaedTo-HTL», OAO PKK
«Oueprusi», OAO  «POCHAHO», Ipynna
komrnanuit MadOuepmxu, OOO HIIO «KBuntTex»,
HTO «PO-Ilomtoc» u npyrue opraHu3anuy.

Tpek «BoruucianTebHass MEXaHUKA

Lenp obpa3oBatenbHON Mporpammbl «MaTtemaTuka
n MexaHuka» CKOJKOBCKOTO HMHCTUTYTAa HayKd W
texHosoruii (Ckontex) no Tpeky «BrpruucnurenbHas

MEXaHUKa» — ITOJITOTOBKA
BBICOKOKBAJM(HUIMPOBAHHBIX ~ CHELHMAJINCTOB B
o0nacTi  BBIUMCIUTENBHOM  MexaHMKU. Tpek

COCpEJIOTOYEH Ha TaKMX 001acTAX, KaK MeXaHHKa
CIUIOHOM Cpelbl, MEXaHMKa XUIKOCTM M Tasa,
MeXaHuKa  J1e(hOpMHUpPYyEeMOro  TBEpAOro  Teia,
MHOroQa3Hble TEUEHMsI, TOPEHUE U pearupyroume
TEUYEHUs,  a’poJMHAMUKA U  Tra30JUHAMMKa,
BBIYHMCIIUTENIbHBIE METOAbl MEXaHUKH, MPHUKIATHOE
MaTeMaTU4YECKOe MOJIETMPOBAHKE U
BBIUMCIIUTENbHAs HHXkeHepus. Kpome Toro, Tpek
JaeT 3HaHWS O MPHUHLMIIAX Pa3BUTUSA INPOTOTHIIA
PacueTHOro sJipa MPOMBILUIEHHOTO CUMYJISTOpa, 00
OTpaclIeBbIX  LIETIOYKAaX CO3JaHUS  CTOMMOCTH,
I00aNbHBIX  PBIHKAX, MPEINPUHUMATENBCTBE U
MHHOBALMAX, a TAK)XKE OMNBIT IPOMBIIUIEHHOIO WJIN
MEKIYHAPOJHOIO B3aUMOJEUCTBUS, YTO MO3BOJISAET
BBIIIYCKHUKaM  COOTBETCTBOBaTb  TPeOOBaHUSAM
POCCHICKOTO M MEXIYHAPOJHOTO PhIHKA TPYa.

[Ipencenarens  mMporpaMMHOTO  KOMHUTETa  —
[Tpodeccop OcunmoB Auapeit AnekcaHapOBHY.
Compescenarens  NPOrPaMMHOTO  KOMHTETa -
Jonent KacumoB Acitan PamazanoBud.

K ocBoenuto mporpamMmbl acmUpaHTYpbl MO TPEKY
«BprancnurenpHas MeXaHUKa» JOMYCKArOTCs JIMIIA,
UMEIOIUE BbICIIee 00pa3zoBaHHE: KBaMU(DHUKAIHSL
CHEIHMAJICTa WIH Marucrpa B o0IacTH MEXaHHKH,
MEXaHUKH CIUIOUTHOW Cpelbl, MPHUKIATHON H



"Computational Mechanics": qualification of
a specialist or master in the field of
mechanics, applied and computational
mathematics, physics, mechanical or
aerospace engineering.

Graduates of the program on the track
"Computational Mechanics" are currently in
high demand in a wide range of research
organizations: research and development
departments of large to medium companies
and corporations, state and private research
organizations, universities, institutes of
Russian Academy of Sciences. Examples of
employers for graduates are: Gazpromneft
Science & Tech Center, TESIS, Power
Machines, United Engine Corporation,
Novatek, Rosatom, Lukoil Engineering,
Rosneft Research Centers, as well as small
startup companies.

Applicants who did not receive English
language instruction at their previous level of
education must demonstrate a high level of
English language proficiency during the
selection process.

In case of completion of the PhD program
under Federal State Requirements
(hereinafter — FSR) the PhD student who
successfully passed the Thesis Final Review
is awarded a certificate on completing the
doctoral program and official statement on
the compliance of the PhD thesis with the
criteria established by Federal Law of August
23, 1996 No. 127-FZ "On Science and State
Scientific and Technical Policy" (hereinafter
— Federal Law No. 127-FZ). The PhD student
who failed the Thesis Final Review with
recommendation for the defense receives an
academic transcript and an official statement
on the non-compliance of the PhD thesis with
the criteria established by Federal Law No
127-FZ.

BBIYUCIIUTEIILHON MaTeMaTUKH, ¢bu3uky,
MaIIMHOCTPOECHUS WU a’POKOCMUYECKOU
UH)KECHEPHH.

Boinyckuuku IIPOrpaMMBbI 1o TpeKy
«BpraucnurenpHas MEXaHWKa» B HACTOSILEE BpPEMS
BOCTpEOOBaHbI LHIUPOKUM CIIEKTPOM
HCCIIE0BATENbCKUX OpraHu3anui:
HAy4YHO-KUCCIIEOBATEIbCKUX OTHeIaX KpPYIHBIX U
CpeaHux KOMIIaHUH u KOPIIOpAaLuii,
TrOCYJapCTBEHHBIX M YaCTHBIX MCCIIEL0BATEIbCKUX
OpraHu3alMsIX, YHUBEPCUTETAX, WHCTUTYTax
Poccuiickonn  akamemuu — Hayk.  [Ipumepamu

paboToaarenei s BbIMYCKHHUKOB sBisitorcs: OO0
“T'aznpomuedTs-HTLL”, TECHUC, «Cunosbie
MaluHb, OObEINHEHHAs IBUTaTEIeCTPOUTENbHAS

KopIopauus (0K WnxuHupuHr), ITAO
HOBATDOK, Pocarom, 000
“Jlyxonn-UHXuHUpUHT”, UCCIIEI0BATENIbCKUE
ueHTpsl  «PocuHedtu», a Takke HeOoibIIKE
cTapTan-KOMIaHUH.

Kanaunatel, He mnpoxoiuBiiue oOydeHHs Ha

AHIJIMCKOM  SI3bIKE HA MPEIbIAYIIEM YPOBHE
o0pa3oBaHMs, TOJDKHBI TOATBEPAUTH B TMPOIECCE
0TOOpa BBICOKMU YPOBEHBb BIIAJICHUS AHTIIHMHCKUM
SI3BIKOM.

ITo pe3yabraraMm OCBOCHHUS MIPOrPaMMBbI
aCIHUPaHTYpPBI COIIaCHO denepalibHbIM
rOCyAapCTBEHHBIM TpeboBaHUSIM ACIUPAHTY,
YCHEIIHO MpOILIEANIEMY HTOTOBYIO aTTECTAlUIo,
BBIIaeTCA CBUJIETEIHCTBO 00 OKOHYAaHUU
aCIHMpaHTYphl M 3aKJIIOYEHHE O COOTBETCTBHUHU
JUCCepTallui  KPUTEpPHUSM, YCTAHOBICHHBIM B

cooTBeTcTBUM ¢ DenepanbHbIM 3aKOHOM OT 23
asrycta 1996 roma Ne 127-®3 «O Hayke u
rOCYyJJapCTBEHHON HAy4YHO-TEXHUYECKOW ITOJTUTHKE

(manee - @enepanbHblii 3akoH Ne 127-D3).
AcnpanTy, HE MPOIICAIIEMY HUTOTOBYIO
aTTeCTallMio, BBIJACTCSA CIpaBKa 00 OCBOCHUH
MpOrpaMMbl ¥ TIOATOTABIUBACTCS 3aKIIOUCHUE,
coiepxaiiee HHGOPMAIUI0O O HECOOTBETCTBHH
JUCCEePTAITUN KPUTEPHSIM, YCTaHOBJICHHBIM

®denepanbHbiM 3akoHOM Ne 127-D3,



2. Description of the Professional Activity
of Graduates

2.1. Areas of professional activity

Professional activities of graduates of the
PhD program "Mathematics and Mechanics"
includes the scientific (fundamental and
applied mathematics, mathematical and
theoretical physics), research and production
field (science-intensive high-tech production
of the defence industry, aerospace complex,
aircraft industry, mechanical engineering,
design and creation of new materials,
construction, research and analytical centers
of wvarious profiles) and socio-economic
sphere ~ (foundations,  insurance  and
management companies, financial institutions
and business structures, and higher education
institutions).

2.2 Objects of professional activity

Concepts, hypotheses, theorems, physical and
mathematical models, numerical algorithms
and programs, methods of experimental
research of properties of materials and natural
phenomena, physical and chemical processes
that constitute the content of fundamental and
applied mathematics, mechanics and other
natural sciences.

2.3 Types of professional activity

As part of the development of the PhD
program, graduates can prepare for solving
the following types of professional tasks:

- research activities in the field of
fundamental and applied mathematics,
mechanics, natural sciences;

- development and management activities
in various high-tech areas of industry;

- professional teaching in the fields of
mathematics, mathematical modeling,
mechanics and computer science;

- entrepreneurship and innovation to
introduce new methods and processes.

2. XapakrepucTiKa nNpogecCHOHAILHON
AeAITeJIbHOCTH BbIITYCKHUKOB

2.1. Ob6aacTu npogecCHOHAIBHOM 1eATEJTbHOCTH

[IpodeccronanpHast EATEIBPHOCTh BBITYCKHUKOB
aCIMpaHTYphl TO HampapieHuto «Maremaruka u
MEXaHHKa» BKJIIOUAET: HAyYHO-TPOU3BOJICTBEHHYIO
chepy (HayKOEeMKHe BBICOKOTEXHOJIOTUYHBIC
MPOU3BOACTBA  OOOPOHHOW  MPOMBIIIIEHHOCTH,
a’POKOCMHUYECKOTO  KOMIUIEKCA, AaBHACTPOCHUS,
MalIMHOCTPOCHUS, MPOCKTUPOBAHUS U CO3JaHUS
HOBBIX MaTepHuasoB, CTPOHTENBCTBA,
HAy4YHO-UCCIIEZIOBATEIbCKHE M aHAJTUTHYECKHE
LHEHTPBI B PA3JIMYHBIX OTPACIIAX IMPOMBIINIJICHHOCTH,

BKJIIOYast He(TerazoByIo oTpacib,
AaBHAKOCMHYECKHH  KOMIUIGKC W JAp.) H|
COLIMAJIbHO-9KOHOMHMUECKYIO chepy  (donnsl,
CTpaxoBbIe u YIPaBIISIONINE KOMIIaHHH,

(UHAHCOBBIC OpraHU3alMi U OU3HEC-CTPYKTYPHI, a
TaKk)Ke 00pa3oBaTeIbHbIC OPraHU3allMKd BBICIIETO
o0Opa3oBaHms).

2.2 O0beKThI NPOeCCHOHAIBLHOM AeATeJbHOCTH

[MousTus, THUIOTE3bI, TEOPEMBI,
(bU3UKO-MaTEMaTHYECKUE  MOJEIH,  YHMCIICHHBIE
aNTOPUTMBI u MIPOTPaMMBlI, METOMBI
OKCIIEPUMEHTAJILHOTO  MCCIIEJIOBAaHUS  CBOMCTB
MaTepuasoB u MPUPOTHBIX SIBJICHU,

(U3UKO-XMMUYECKUX TPOILIECCOB, COCTABIISIIOIINE
copepkaHue  (yHAAMEHTAJIbHOW M MPUKIAJHON
MaTeMaTUKHA, MEXaHUKU U JPYTUX €CTECTBEHHBIX
HayK.

2.3 Buabl npodeccHoHANbHOM AeSITeIbHOCTH

B pamkax OCBOEHHUS TpPOTpaMMbl aCIUPAHTYPHI

BBIITYCKHHUKH MOTYT T'OTOBUTLBCA K PCIICHHUIO 3a1a4d

NpOopECCHOHAIIBHOW  JESATEIBHOCTH  CIICAYIOIIMX

BHUJOB:

- HAy4YHO-HCCIIC/IOBATENIbCKAsl JIEATCIBHOCTh B
oOnactT (yHIAaMEHTAIILHOW W TPHUKIATHON
MaTeMaTUKH, MEXaHUKH, €CTECTBEHHBIX HAYK;

- OIIBITHO-KOHCTPYKTOPCKAsA MW YIPaBJICHUCCKAA

JeSITEIIEHOCTh B Pa3IUYHBIX
BBICOKOTCXHOJOI'MYHBIX o0nacTIx
HPOMBIIIICHHOCTH;

- npodeccroHanbHas IPeTIoaBaTeNIbCKast
JeITeJIbHOCTh B O0NAaCTH  MaTeMaTHKH,



MaTEMaTU4YECKOI0 MOJIEIMPOBAHMSI, MEXaHUKU
1 UHPOPMATHUKH;

IPEINPUHUMATEILCTBO M HWHHOBALUM  JUIS
BHEJPEHUSI HOBBIX METOJIOB U MPOIIECCOB.



3. Competences of the Graduate

As per Skoltech Policy "On the Doctor of
Philosophy = Degree  (PhD)  Programs,

implemented  starting from 2022/2023

academic year" all Skoltech PhD graduates

should form the following competencies:

1) conceive, plan and conduct original
research work relevant to society, with
integrity and at a high standard, and
demonstrate  leadership  skills and
foresight for the near-term or
medium-term practical impact of his or
her research;

2) make an original contribution to
knowledge through structured reasoning
and the application of the scientific
method;

demonstrate mastery of the academic
domain of his/her research, including
pertinent theory, methodology, and
scholarly literature;

appreciate the social, environmental,
business, and ethical context of his or her
research, as well as gain contextual
knowledge outside his or her primary
field of learning;

5) demonstrate the ability to frame research
in the context of applications and
identification or creation of potential
markets;

think analytically and communicate the
results of his or her research to both
expert and non-expert audiences;

3)

4)

6)

demonstrate and
proficiency;

8) work together with other people and

work independently;

demonstrate leadership

technological innovation.

7) apply pedagogical

9) capacity for

3.1. On top of the mentioned-above
competencies, graduates of PhD Program
should form the following competencies:

3. KoMneTeHIuM BBITYCKHUKA

B

COOTBECTCTBHUHU C ITonoxenuem 00

o0pa3oBaTeIbHBIX IMPOTpaMMax, pPealM3yeMbIX B
Cxontexe HaunHas ¢ 2022/2023 ygyeOHoro roaa, Bce

BBIITYCKHUKM TPOrPaMM  aCIHPAHTYpPbI

JOJIDKHBI

chopMHpOBaTh CIAEAYIOUNI HAOOP KOMIIETEHLIUH:

D)

2)

3)

4)

5)

6)

7)

8)

3.1.
Yy BBIIYCKHUKOB aCIUPAHTYpPbI

dbopMyIMpoBaTh TEMY YHUKAIBHOTO HAyYHOTO

UCCIIEOBAHMSI, OTBEYAIOIIETO  3ampocam
O6H.[CCTBa, IJIaHUPOBATh n BBIIIOJIHATH
Hay4YHO-HMCCIIEA0BATENbCKYIO pabory,
MNpUACPKUBAICH BBICOKHX CTaHOJapTOB n
OTUYECKUX NPHUHLUIIOB, JEMOHCTPUPOBATh
JIUJEPCKUe Ka4yecTBa, OLICHUBATh
IIPUMEHUMOCTb PE3YJIbTaTOB MCCIENOBAaHUN B
KpaTKOCPO4YHOU " CPEHECPOYHON
NIEPCIIEKTUBAX;

BHOCHUTHh BKJIaJl B HAy4YHBIC 3HAHUSA IIyTEM
IIPUMEHEHUs Hay4YHBIX METOIOB MCCIIEJOBaHUSA
u BBICTPaUBaHHUs CTPYKTYPUPOBAaHHOM
aprymMeHTaluu;

JIEMOHCTPUPOBAaTh  MAacTEpPCTBO B
UCCIENOBAaHMs, BKIIOYas 3HAHUE
METOJIOJIOTMH Y HAyYHOU JINTEPATYPHI;

oOactn
TEOpUH,

YUYUTBIBaTh  COUMAJbHBIA,  AKOJIOTUYECKH,
JIEJIOBOM M OTUYECKUHA  KOHTEKCT  IPHU
MPOBEJICHUN HAYYHOTO WCCIICIOBAHMS, a TAKKE
pacMpsTh 3HAHMUS 3a TpeneJaMyu OCHOBHOMU
00J1aCTH KCCIIEIOBAHMS;

JEMOHCTPUPOBATh CIIOCOOHOCTh  MPOBOJIUTH
HCCIIEIOBAHUE C YINOPOM Ha MPAKTHYECKOE
MPUMEHEHUEe, OPUEHTHUPYSICh Ha TMOUCK H/HIN
CO3/JaHHE€ MOTEHIIUAJIbHBIX PHIHKOB;
AQHAJINTHYECKH MBICIUTh U OBITh CIOCOOHBIM
JIOHOCHUTb pE3yJbTaThl CBOMX HCCIECIOBAHHI

KaKk 10  CIENWaJUMCTOB, TaKk W IO
HECIIEINAINCTOB;

JIEMOHCTPHUPOBATh u MPUMECHSITh
Ieaarort4€CKuc HaBbIKHU,

paboTarb Kak B  KOMaHjae, TaK W
CaMOCTOSTEILHO;

MPOSIBIATH JUAEPCKUE CIOCOOHOCTH B 00NacTu
pa3pabOTKH ¥ BHEIPCHHUS WHHOBAIIMOHHBIX
TEXHUYECKUX PEIICHUM.

[ToMuMO BBIIENEPEUUCTEHHBIX KOMIETEHIIHM,
JOJDKHBI  OBITH



Track "Mathematics"

Matrix

PC-1.
and conduct scientific research in the field
of mathematics, mathematical and

theoretical physics.

PC-2. The ability to develop new courses,
adapt and summarize the results of modern
research for the purposes of teaching
mathematical disciplines in leading higher
educational institutions, including the
preparation of methodological materials.

PC-3.  Preparation and publication of
scientific articles in the field of
mathematical and theoretical physics in

leading peer-reviewed  international
journals.

PC-4. The ability to make high-level
scientific  reports at national and

international prestigious conferences.
PC-5. The ability to organize research
work in an educational organization,
including the ability to direct the research
work of students.

of competences Track

"Mathematics" is presented in Appendix 1.

Track "Mechanics"

PC-1.2 The ability to independently
conduct scientific research, manage
scientific  research and carry out

educational and methodological work in
the field of processes and phenomena
accompanying the flow of homogeneous
and  multiphase  continuum  under
mechanical, thermal, electromagnetic and
other influences, as well as for the purpose
of  constructing and  researching
mathematical and computational models
to describe engineering and physical
systems.

PC-2.2. The ability to independently
conduct scientific research, lead scientific
research, carry out educational and
methodological work in the fields of

c(hOpMHUPOBAHBI CIEAYIONINE KOMITIETCHIIUU:

Marpuna xkommereHiui Tpek

The ability to independently plan Tpek «MaremaTuka

TIK-1. CnoocoOHOCTh CaMOCTOSITEIILHO
TUTAHUPOBATH u IIPOBOJIUTH HayJIHbBIE
HCCIENOBaHUI B  00JacTH  MaTEMAaTHKH,

MaTeMaTU4YEeCKON U TEeOpEeTUYEeCKON (PU3UKH.

IIK-2. CnocoGHocTh pa3pabarbiBaTh HOBBIE
y4eOHBIC KypChI, aJanTUpoBaTh M 0000IIaTh
pe3ysbTaThl COBPEMEHHBIX HCCIENOBAaHUN IS

ueneﬁ npenogaBaHusd MAaTEMATUYCCKHUX
AUCHUIUIMH B BCAYLIUX BBICHIUX y‘le6HHX
3aBCACHUAX, BKJIro4yas IMOATOTOBKY

METOMYECKMX MaTepuasoB, y4eOHbIX MOCOOUM
1 y4eOHHKOB.

[IK-3. TIloaroroBka W myONMKalus HAyYHBIX
crareii B oOjlacTM  MareMarudyeckoil |
TEOPETUIECKOM ¢buzuku B BEAYIINX

PELEH3UPYEMBIX MEXKIYHAPOIHBIX KypPHAIAX.

[IK-4. CnocoOHOCTB AeniaTh Hay4YHbIC JOKIAIbI
BBICOKOTO YPOBHSI Ha MPECTH)KHBIX POCCUHCKUX
U MEXIyHApOIHBIX KOH(EPEHIHUIX.

[IK-5. Crnocob6HOCTh OpraHHU30BaTh
HayYHO-UCCIIEIOBATEIBCKY IO paboty B
o0Opa3oBaTeibHON OpraHu3aluy, B TOM YHCIE
CIIOCOOHOCTH PYKOBOJIUTH Hay4HO-
HCCIIEI0BATENIbCKON pabOTOM CTY/IEHTOB.

«MaTreMaTuka»

npeacrasieHa B [Ipunoxenun 1.

Tpek «MexaHuka»

[IK-1.2. CrocoOHOCTE CaMOCTOATEIHLHO
HpOBO,Z[I/ITL HaquHe HCCICOOBaHUA, pyKOBO,Z[I/ITL

HayYHBIMH  HCCIICIOBAaHUSIMA ¥ IIPOBOJAUTH
yueOHO-METOANYECKYI0 pabory B  oOnacTu
IPOLIECCOB M  SBJICHUH, CONPOBOXKAAIOIINX

TEUEHHE OAHOPOIHBIX U MHOTO(A3HBIX CpeJl MPH
MEXAHUYECKHX, TEIJIOBBIX, IEKTPOMarHUTHBIX U
IIPOYUX BO3ICHCTBUAX, a TaKke B LEIX
MIOCTPOECHUS U UCCIIENOBAHNS MATEMAaTUYECKUX U

KOMITBIOTEPHBIX ~ MOJAENeH  UIsi  OMHCaHHs
WH)XCHEPHBIX M (PH3UICCKUX CHCTEM.
T1K-2.2. CnocoOHOCTH CaMOCTOSITEIILHO

IMPOBOAUTE HAYYHBIC MCCIICIOBAHUA, PYKOBOOHUTH



science that study the patterns of
deformation, damage and destruction of
materials of various natures, the
stress-strained state of solids made of these
materials, under mechanical, thermal,
radiation, static and dynamic impact in
passive and active, processed gases and
fluids and fields of various nature, as well
as materials science and materials
technologies.

PC-3.2. The ability to prepare and publish
high-level scientific papers in highly rated
peer-reviewed  international  scientific
journals in the scientific fields of solid
mechanics, mechanics of fluid, gas and
plasma, mathematical modeling, and
material science.

Matrix of competences Track '""Mechanics"
is presented in Appendix 2.

Track "Computational Mechanics"

PC-1. The ability to acquire and apply
knowledge of methods of mathematical
modeling in mechanics, computational
sciences, and data-driven techniques for
the planning and implementation of
scientific projects in a private or public
R&D entity.

PC-2. The ability to apply the instruments
of an entrepreneurial and innovative
mindset, demonstrate proficient
understanding  of  the  technology
innovation cycle.

PC-3. The ability to prepare and defend
detailed, professional, technical reports for
industrial partners or funding agencies.

PC-4. The ability to prepare and publish
research papers in leading international
journals.

PC-5. The ability to develop educational
and methodological support for disciplines
(modules) under the guidance of a
specialist of higher qualification or
independently.

PC-6. The ability to demonstrate proficient
awareness of the global landscape within

HAyYHBIMU  HMCCIICIOBAaHUSMU H  MPOBOAHTH
y4eOHO-METOAUYECKyl0 paboTy B  00JacTsIX
HAyK{, W3YYAIOIIUX 3aKOHOMEPHOCTH MPOIECCOB
ne(hOpMUPOBAHUS, TTOBPEKICHUS W Pa3pyIICHUS
MaTepUaOB Pa3UYHONU MPHUPOIBI, HATPSIKEHHO
ne(OpMHUPOBAHHOE COCTOSTHUE TBEPJABIX TEII U3
9TUX  MAaTepHuajoB, Opu  MEXaHHYECKHX,
TEIUIOBBIX, PAIUAIlMOHHBIX, CTAaTHYCCKUX U
JUHAMUYECKUX BO3JCHCTBHSIX B IMACCHUBHBIX U
AKTUBHBIX, IPOIECCOB B Ta30BBIX W JKUIKUX
cpenax U TMOJNSAX PasNUYHON HPUPOIBI, a TaKXKe
MaTepUAIOBEACHHS M TEXHOJIOTUI MaTepHaJIOB.

- TK-3.2. CmocoOHOCTh TOTOBUTH K MyOJTUKAIIUH U
mMyOJINKOBAaTh HAYYHBIC CTAThU BBICOKOTO YPOBHS
B BBICOKOPEHTHHTOBBIX PEICH3UPYEMBIX
MEXKTYHAPOIHBIX HAYYHBIX )KypPHAJIaX B HAYYHBIX
00IacTsXx, U3yYaloluX MEXaHUKY
ne(OpMUPYEMOTO TBEPAOTO Tella, MEXaHUKY
JKUJIKOCTH, Ta3a M IUIa3Mbl, MaTEMaTHYECKOE
MOJICITMPOBAHKE U MaTePUAIOBE/ICHHE.

Marpuna xomrereHunii  Tpek  «MexaHuka»
npencrasieHa B [Ipuioxkenun 2.

Tpek «BoruucianTebHass MEXaHUKA)

- IIK-1. CnocoGHOCTh pHOOpeTaTh U NPUMEHSTH
3HAHUS 0 MeToAax MaTeMaTU4eCKOTro
MOAETUPOBAHUS B MEXaHHKE, MEXaHHKe
CIUIOIIHOM CpeJbl, BBIYUCIUTEIbHBIX HayKax WU
METOAaX, OCHOBaHHBIX Ha JAHHBIX, M
IUTAHUPOBAHUS U PeaJIM3allui HayYHbIX IPOEKTOB
B YaCTHOM 1005 roCyl1apCTBEHHOM
Hay4HO-KCCIIEI0BAaTEIbCKOM YUPEXKICHUH.

- IIK-2. CnocoOHOCTh NMPUMEHATh HHCTPYMEHTHI
OPEIIPUHUMATENILCKOTO Y MHHOBAaLIMOHHOTO
MBIIUICHHS, & TaK)Ke IEMOHCTPUPOBATH TIIyOOKOE
NOHUMaHue UK TEXHOJIOTMUYECKUX
MHHOBAIIUH.

- IIK-3. CnocoGHOCTh TOTOBUTH U 3alllMIIATh
noJpoOHbIe MPOPECCUOHATIBHBIE TEXHUYECKUE
OTYETHl JJI MPOMBIIUICHHBIX MapTHEPOB WU
(bMHAHCUPYIOIINX OpraHU3aIlHi.

- TIK-4. CrnocoOGHOCTh TOTOBHTH W ITyOJIMKOBATh
HAy4HBIE CTAaTbU B BEAYIIUX MEXIyHApPOIHBIX
KypHanax.

- TIK-S. CrocoOHOCTh pa3BUBaTh
y4eOHO-MeToau4YecKkoe obecrneueHrne TUCIUILTAH
(Momyneil) mOA PYKOBOJACTBOM CII€LIMATIMCTa
BBICIICH KBaJTU(HUKAIINN HIIA CAMOCTOSTENHHO.



the field of computational mechanics and
the capability to collaborate effectively
with public and private partners on an
international scale.

Matrix of competences Track
"Computational Mechanics" is presented in
Appendix 3.

[1K-6. Crioco6HOCTh JI€MOHCTPUPOBATH
npodeccnoHaIbHYI0 OCBEIOMJICHHOCTh 0
106aMbHOM CUTyaluu B oOnacTtu

BI)I‘-II/ICJ'II/ITGJ'H)HOI\/’I MECXAaHUKU U CHOCO6HOCTB
3G GEKTUBHO COTPYJAHUYATH C TOCYIAPCTBEHHBIMU
N YaCTHBIMU HapTHepaMI/I B MC)K}IYHapO,Z[HOM
Macirabe.

Marpuna xkomnereHunii Tpek «BbryucaurenabHas
MeXaHUKa» npeacrasieHa B [Ipunoxenun 3.



4. Program Structure

The development of the program is carried
out in accordance with Federal State
Requirements and Skoltech local policies and
regulations. The structure of the program
includes three components: a scientific
component, an educational component and a
final assessment. Mastering the postgraduate
program is carried out by postgraduate
students according to an individual study
plan.

4. CTpyKTypa NporpaMmmsl

Pa3paboTrka  mporpaMMbl  OCYIICCTBIIICTCS B
COOTBETCTBUH c denepaabHBIMU
rocyaapCTBCHHBIMHU Tpe6OBaHI/I$IMI/I 1 JIOKAaJIbHBIMH
MPaBOBBIMM akTaMu u TpaBwiamu Ckonrexa. B
CTPYKTYpY INpPOrpaMMBbl BXOIAT TPU KOMIIOHCHTA:
HAyYHBbIH, 00pa3oBaTeIbHbIN U UTOroBas
arrectarnusg. OCBOCHHE MPOTPaAaMMbI aCIUPAHTYPHI
OCYIIECTBIISETCS acrupaHTaMu o
WHAWBUAYAIbHOMY ILIAHY.

CrpykTypa o0pa3oBare/ibHOM porpamMMbl acnupanTypsl / Doctoral Program Structure

DJIeMeHT 00pa3oBaTeIbHOM NporpaMmbl acnupanTypsl / Doctoral Oos3arebHbIH /
Program Element Compulsory

Hayunbiii komnonent / PhD Thesis Research

Hccaenoanust mo teme Auccepramum / Thesis Research +
Oopa3oBareabHblii KOMIIOHEHT / Coursework

MertonoJiorust Hay4Horo ucciaenosanus / Research Methodology +

Kypcsol no ocHoBHo# npegmerHoii odaactu / Advanced Major-Field +

Courses

Oo6mue kypcesol / General Courses +

Hcropus u puiocodpus nayku. Kanaunarckuii 3x3amen / History and +

Philosophy of Science. Candidate Exam

Anrnuiicknii si3bik. Kanaunarckuii 3x3amen / English. Candidate Exam +

®akyabTatubl / Optional Courses -

Kypcsol no nHHOBanusAM U npeanpuHuMareabcTBy / Entrepreneurship -

and Innovation Courses

Ilenarornyeckas npaxkruka / Pedagogical Experience +

Yr1Bepxnenue niana nuccepranmuu / Thesis Proposal Defense +




Kpanudukannonnsii s3x3amen / Qualifying Exam +

E:xeronnas arrecrauus / Annual Progress Review

JlomosinutenbHas arrecranusi / Additional Progress Review

HUrorosas arrecranus / Thesis Final Review

Hrorosas arrectanus / Thesis Final Review +

Scientific component:

PhD Thesis Research, which prepares the
graduate student for independent scientific
activity and is the main component of the
PhD educational program.

Educational component:

Research Methodology examines the main
methods and practices of scientific research
in the subject area, as well as general issues
of  scientific  activity including the
fundamental principles and concepts of
research design, standards of integrity and
ethics, practical skills in writing articles and
applications for grants, etc.

Advanced Major Field Courses provide an
opportunity for in-depth study of a specific
scientific field and aim at preparing for the

candidate's  examinations in  scientific
specialties.
General Courses address questions on

general problems of "History and Philosophy
of Science" and prepare for practical
knowledge of "English" for participation in

various forms of international scientific
exchange. Intermediate certification of
English is equivalent to passing the

corresponding candidate's exam.

Entrepreneurship and Innovation Courses
promote entrepreneurial thinking and explain
strategies for the commercialization of
research and start-up projects of graduate
students.

Hay4HbIil KOMIIOHEHT:

HccaenoBanne mo teme AUCCEPTALUM, KOTOPOE
TOTOBUT aCMHMpPAHTa K CaMOCTOSTEIbHOM HAay4dHOM

ACATCIIbHOCTU )41 SABJIIACTCS OCHOBHOH
COCTaBJISIOMIEH  0Opa3oBaTeIbHOW  MPOTPaMMBbI
acIHUpaHTypPEL

Oo0pa3oBaTe/IbHbI KOMIIOHEHT:

MeTtoaonorus HAYYHOI0 HCCJIeI0BAHUSA

paccMarpyBaeT OCHOBHBIE METOJBI M IMPAKTUKHU
HAy4YHOTO WCCJICJIOBAHUS B MPEIMETHOU 00IacTH, a
TaKXke OOIIMe BOMPOCH HAYYHOU EATEILHOCTH,
BKJIIOYAsl  CTAHAAPThl YECTHOCTH U  ITHUKH,
MPAKTUYECKUE HABBIKM HAMMMCAHMS CTaT€l W 3asBOK
Ha IPAHTHI U T.J.

Kypchl 10 0CHOBHOI mpeaMeTHOH 00/1aCTH Jal0T
BO3MO)KHOCTh YITTyOJICHHOTO M3Y4YEeHUsI KOHKPETHOU
Hay4YHOM OOJIaCTH M HampaBjeHbl HA MOJITOTOBKY K
caAauc KaHAUAATCKUX SK3aMCHOB II0 HAY4YHbBIM
CHEIHAIbHOCTSIM.

OO0urue Kypchbl paccMaTpUBAIOT BOMIPOCH OOIIUX
npobieM UCTOpUU U (PUIOCOPUN HAYKH, a TAKKE
COBEpUICHCTBYIOT IPAKTHUYECKOE  BIIAJICHUE
AHDIMKACKUM SI3BIKOM JUISl Y4YacTHsl B Pas3JIMYHBIX
dbopMax MEXIYHAPOJHOTO HAayyHOrOo OOMEHa.
[IpomexxyTouHas cepTuUKAMs 0 AHIIIUICKOMY
S3bIKy OSKBUBAJEHTHAa CJaye€ COOTBETCTBYIOIIETO
KaHJUJATCKOTO PK3aMEHa.

Kypcsi no HHHOBALUAM "
NpeANpPUHUMATEIbCTBY CIOCOOCTBYIOT
(bopMHPOBaHUIO IIPEIIPUHUMATENBCKOTO
MBIIUJIEHUSI WU pealM3allud  CTpaTeruii 1o

KOMMEpLHaIN3allM  HMCCIEN0BAaHUN U  cTapra-
MIPOEKTOB aCIUPAHTOB.



Pedagogical Experience prepares the
graduate for practical teaching activities and
includes a brief theoretical training and
practical experience as a course teaching
assistant.

Thesis Proposal Defense is a compulsory
element of the Doctoral program, whereby a
PhD student defends a PhD thesis proposal
before the Individual Doctoral Committee.

A PhD student should defend his/her PhD
thesis proposal within 2 (two) years after the
enrollment into the Doctoral program.

Qualifying Exam assesses the knowledge
and skills of a postgraduate student in the
field of his research activities and is equated
to a candidate's exam in a specialty.

Annual and Additional Progress Reviews
evaluate the results of the postgraduate
students” work during the course of the
program and provide recommendations for
the implementation of an individual plan.
Evaluation of the quality of the research
conducted and the results achieved by the
postgraduate student is the basis for making a
decision on the continuation of the
postgraduate study in the PhD educational
program.

Optional Courses (Additional courses at
the choice of a graduate student) - from 0
to 60 ECTS credits.

Thesis Final Review:

Thesis Final Review is a procedure that
certifies the PhD student’'s successful
completion of the Doctoral program and
assesses the readiness of the PhD thesis to be
recommended for the PhD Thesis Defense.
The modalities of the defense are organized
following the regulations of Skoltech.

Skoltech  provides students with the
opportunity to work on a joint research
project between Skoltech and an industrial
partner during PhD studies.

Ilenaroruyeckass NPaKTHKA  IIOArOTaBIMBAECT
BBIITYCKHMKAa K IPaKTUYECKOM IeAarormyeckon
NEeATEIbHOCTH u BKJIFOYAET KpaTKyo
TEOPETUYECKYIO TOATOTOBKY M IMPAKTUYECKHIA OIBIT
B Ka4eCTBE aCCUCTEHTA IIPEeIoaBaress Kypca.

YTBepikaeHue IMJaHA JAUCCEPTALUM SBIISETCS
oOsi3aTenbHBIM ~ 3neMeHToM  OOpa3oBaTenbHOM
IIpOrpaMMbl  aClIUPAHTYPhl, B paMKaXx KOTOPOIO
ACIIUPAHT MOOJDKCH 3alllUTUTHL IIJIaH JUCCEPTAlUN
nepea UuanBuyaabHbBIM KOMUTETOM.

AcnupaHT 00s13aH 3allUTUTh IUIaH JANUCCEPTAlH B
TeyeHue 2 (AByX) JIeT € JarTbl 3a4MCIICHUs Ha
00pa3oBaTebHyI0 IPOrpaMMy aCIIUPAHTYPBI.

KBanupukaumoHHbIi 3K3aMeH OLICHUBAET 3HAHUS
nu HABBIKH acnnpaHTa B 06J121CTI/I cro
Hay4YHO-HMCCIICIOBATEIbCKOM JEeITEIbHOCTH u
MIPUPABHUBAETCS K KaHJIUJATCKOMY OSK3aMEHy IO
CIIEINAILHOCTH.

Bo Bpemsi  E:keromnoit  arrecramum W
JlomoIHUTEbHOW  aTTecTAIIMM  OIICHUBAKOTCS
pe3ynbTaThl pabOThl acHUpaHTa 3a TOA U JAIOTCA
peKOMCHIIaI_II/II/I 110 peanmaum/l I/IHI[I/IBI/I,Z[yaJIBHOFO
IUIaHAa. Onenka KadyecTBa MPOBEJICHHOTO
WCCIENOBAHUSI W JOCTUTHYTBIX  aCIHUPAHTOM
pe3y.HBTaTOB ABIIACTCSA OCHOBAHUEM HJIA HpI/IHSITI/ISI
pelieHuss O  MPOJOKEHHH  OOy4deHHsl IO
00pazoBaTeIbHOM MPOTPaMMe aCIIUPAHTYPHI.

daxyabTaTBbl ([JononHuTeIbHBIE KYPCHI 1O
BbI0OpY acniupanTa) — ot 0 10 60 3.¢.

HTorosasi arrecranus:

HroroBasi arrectamuMsi - JTO TPOIEIypa,
YAOCTOBEPSIIOIIAs YCIICITHOE OCBOCHHE aCITUPAHTOM
o0Opa3oBaTenbHONW MPOrpPaMMBI  ACITUPAHTYPHI |
OILICHMBAIOIIAs BO3MOXKHOCTh PEKOMEHIAIMH €ro
auccepraiuu K 3ammre.  Dopma  3alIWTHI
OpraHM30BaHAa B COOTBETCTBHH C PEIIaMEHTOM
Cxonrexa.

CKOJITGX HpeIIOCTaBHHCT CTy,Z[eHTy BO3MOXXHOCTb
paboThI HaJl COBMECTHBIM
Hay‘-IHO-I/ICCHCIIOBaTeJIbCKI/IM HpOeKTOM Me)KIIy
CKoNTeXOM W HWHIYCTPHAIBHBIM TApTHEPOM BO



The structure of the PhD industrial path
generally corresponds to the structure of
Skoltech Doctoral program. The key
difference of the industrial PhD path is a
peculiarity of a coursework component.

5. Conditions of the Educational Program

Skoltech fulfills the requirements stated in
FSR related to conditions for the PhD
program implementation, including: 1)
requirements for logistics, educational and
methodological support, 2) staff conditions
for the PhD program implementation.

5.1. Logistics, educational and

methodological support.

5.1.1. Skoltech grants a PhD student an
access to research infrastructure in
accordance with the PhD program and
individual study plan.

5.1.2. Skoltech provides a PhD student with
individual access to the institute’s
information system and learning environment
via the Internet.

5.1.3. Skoltech provides a PhD student with
access to educational and methodological
materials, library funds and library systems,
as well as information systems, professional
databases, related to the PhD Program and
individual study plan.

5.1.4. The Skoltech information system and
learning environment provide a PhD student
with access to all electronic resources that
accompany the research and educational
processes, including information on the
intermediate attestation and assessments
results indicated in the individual study plan.

BpeMsi 00y4YeHMs MO WHAYCTPUAIBHOM TPaeKTOpUH
aCIUPaHTYPBI.

B naHHOM ciydae CTpyKTypa HWHIYCTpHAJIbHON
TPAEKTOPUH ACTIUPAHTYPhl B LEJIOM COOTBETCTBYET

CTpPYKType nporpamm acnupantypel Ckonrexa.
CymecTBeHHOE OTINYHUE UHAYCTPHAJIbHOMN
TPACKTOPUM  aCIUPAHTypbl  3aKJIIOYaeTcs B

0COOEHHOCTSAX 00pa30BaTEIHLHOTO KOMIIOHEHTA.

5. YciioBus peanusanuu NporpaMmal

Ckonrex BBINONHAET TPeOOBaHUS, yCTAHOBJICHHBIE
OI'T Kk ycnoBuAM  peanu3aluyd  IpOrpaMm
aclMpaHTyphl, KOTOpble BKJIIOUYalOT B cebs 1)
TpeOOBaHUS K MarepHajJbHO-TEXHUYECKOMY U
ydueOHO-MeToAnYeckoMy  obecrnedeHuro, 2) K

KaaApOBbIM YCJIOBUSAM pcaiun3anu nporpamm
ACIHUPAHTYPBHI.
5.1. MarepuaJibHO-TeXHUYECKOe "

yqeﬁno-MeTozmqecKoe odecneueHne

5.1.1. Cxonrex obecrieunBaeT aclUpaHTy JOCTYI K
Hay4YHO-HCCIIEIOBATEeIbCKOH  MH(PACTPYKType B
COOTBETCTBHUHM C TPOTPAMMOM AacCIUPaHTYpPBl H
WHIUBHIyaTbHBIM TJIAHOM PaOOTHI CTYACHTA.

5.1.2. Cxonrex obecrneunBaeT acCIMpPaHTy B TEUEHUE
BCETO MEPHO/a OCBOCHHS IIPOTPAaMMBbI aCIIHPAHTYPhI

UHAUBUAYAIbHBIA ~ JIOCTYIl K  DJEKTPOHHOM
nH(OPMaIMOHHO-00Pa30BaTENbHON cpene
OpraHu3aliil  TOCPEICTBOM  HWH(OPMALMOHHO-

TENIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT».
5.1.3. Ckonrex obecrieunBaeT aclUpaHTy JOCTYI K

y4eOHO-METOAMYECKIM MaTepHuaiaM,
OUOIMOTEYHBIM donIaM u
OMONMOTEYHO-CIIPABOYHBIM ~ CUCTEMaM, a TaKkKe

MH(POPMALMOHHBIM, HH()OPMAIIMOHHO- CIIPAaBOYHBIM
cuctemMaMm, TpodeccHoHaTbHBIM 0a3aM JTaHHBIX,
COCTaB KOTOPBIX OIpPENENEH JAHHOW IIPOrpamMMmon
acTIUPaHTYPBl M HHAWBUTYaJIbHBIM INITAHOM PaOOTHI.

5.1.4. OneKTpoHHas MH(POPMALTMOHHO-
oOpa3oBarenbHas cpena OpraHU3aLUH
obecrieunBaeT JAOCTYyI  aCHHpPAHTy KO BCEM

3NIEKTPOHHBIM pECypcaM, KOTOpPbIE CONPOBOXKIAIOT
HAay4YHO-UCCIIEIOBATEIbCKUH U 00pa30BaTEIbHbIH
IIPOLIECCHI, B TOM 4YHuClIe K MHPOpManuu 06 UTorax
IIPOMEXYTOUYHBIX ~ aTTECTallMid C  pe3yiabraTaMu
BBINOJIHEHUSI MHMBHJYyaJbHOIO IJJaHA HAy4HOU
NESTEIbHOCTU U OLECHKaMH  BBINOJHEHHUSA



5.1.5. The standard for providing educational
activities with educational publications is
determined based on the calculation of at
least one educational publication in printed
and (or) electronic form, sufficient for PhD
program, for each PhD student in each
discipline included in the individual study
plan.

5.2. Staffing requirements

5.2.1. At least 60 percent of all full-time
academic staff engaged in PhD program
implementation has an academic degree
(including an academic degree received
abroad and recognized in the Russian
Federation) and (or) an academic title
(including an academic title received abroad
and recognized in the Russian Federation).

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

The educational program is adapted for
teaching the disabled and people with
disabilities.

Students 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
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.

WH/IMBUYaIbHOTO TJIaHa paboThI.

5.1.5. Hopma oOecriedeHHOCTH 00pa30BaTesIbHOMN
JeSITebHOCTH YUEOHBIMH U3JaHUSMU OTIPEIeIIeTCS
UCXONs M3 pacdyeTa HE MEHee OJHOT0 Y4eOHOTOo
U3/IaHUS B TEYaTHOM M (MJIM) 2JIEKTPOHHOU (opme,
JIOCTaTOYHOTO  JJIi ~ OCBOCHHS  INPOTPAMMBI
acIMpaHTyphl, Ha KaXJIOTO aclUpaHTa MO KaKIou
JTVCIUTUIAHE, BXOISIICH B MHIWBUAYAIbHBIA TUIAH
paboThI.

5.2. TpeGoBaHusi K KaJApPOBBIM YCJIOBUAM
peanus3anuy NporpaMm aclupaHTypbl

5.2.1. He wmenHee 60 npoOLEHTOB YHCIEHHOCTH
IITaTHBIX Hay4YHBIX " (nnn)
Hay4YHO-TI€JarOrHYECKUX pabOTHUKOB,
Y4acTBYIOIIMX B peaju3aludd  [POrpaMMbl

aclMpaHTyphl, HUMEIT YYEHYI CTEeNeHb (B TOM
Yyclie  YYEHYI0  CTENeHb, IOJYyYEHHYI0 B
MHOCTPAaHHOM TOCYylapcTBE M IPU3HABAEMYIO B
Poccuiickoit @enepanun) u (wim) yuyeHoe 3BaHue (B
TOM YHCJIE€ YYEHOE 3BaHME, IIOIY4YEHHOE B
MHOCTPAaHHOM TOCyJapCcTBE U IpPU3HABaeMoe B
Poccuiickoit denepanyn).

5.3. Ananranusi nporpaMmMsbl 00y4eHHs1 JIIOLei ¢
OrpaHNYeHHbIMHM BO3MOKHOCTSIMU

OO6paszoBarenbHasi MporpaMMa aganTHPOBaHA st
oOy4YeHHs] WHBAJIWJOB M JIONEH C OTpaHHYEHHBIMU
BO3MOXHOCTSIMMU.

CryneHTaM wu3 4Kcla WHBAIMIOB M JIMIAM C
OrpaHM4YCHHLIMH BO3MOXHOCTAMU oOecrieunBaeTcs

JOCTYIlT KO BCEM 3/aHUSIM U  [OMEIICHUSIM
WHCTUTYTa, TA€ co3maHa Oe3bapbepHas cpena. B
o0pa3zoBareIbHOM npoiiecce UCTIOJIB3YIOTCSI

CTeNMaTbHbIE TEXHHUYECKHE CpENCTBA OOyUYCHHUS
KOJUIEKTUBHOTO ¥ WHAMBHMIYaJIbHOTO MOJIb30BAHUS
JUIS  WHBAJIUJOB M JMI C OrPaHUYCHHBIMU
BO3MO)KHOCTSIMU  3JI0POBbsI; BCEM OOydaroUIMMcs
MIPEIOCTABIISIIOTCS TIeYaTHbIE U (WJIN) AJIEKTPOHHbIE
o0pa3oBareibHble pecypchl B dopmax,
aJIalITUPOBAHHBIX K OTPAHUYEHUSIM 3/10POBbSL.



ObpasoBaTenbHas NporpaMma acnupaHTypsl «MaTemaTuka n MexaHuka», Tpek «MaTemaTuka», peanuayemas

B cooTBeTCTBUM C Pepep rocyaap! TP

cneunanbHoCTb: «1.1.2

[nddeperumnanbHble ypaBHeHUs 1 MaTemaTuyieckas husnkar, «1.1.3 FfeomeTpus n Tononorus», «1.1.5

Matematunyeckas norvka, anrebpa, Teopus yncen u A

VCKpeTHast matemartuka» /

PhD Educational Program: " and , track "

Requirements, research area: "1.1.2 Differential Equations and Mathematical Physics’

"1.1.5. Mathematical Logic, Algebra, Number Theory and Discrete Mathematics"

®dopma 06y4eHuns — o4Has, cpok obyyeHus — 4 roaa, rog npuema — 2026 /

under Federal State

,"1.1.3 Geometry and Topology",

PesyabTarbl ody4uenusi (komnerenunn) / learning outcomes (competences)

Mpunoxenue 1 - MaTpuua KomneTeHUMn
A dix 1 - Matrix of C

Full-time studv. studv neriod — 4 vears. vear of 1 — 2026

3auétH Komnerenuun / Competences
ble
K1/C1 K2/C2 K3/C3 Ka/C4 K6/C6 K7/C7 K8 /C8 K9/C9 |MK1/PC1|MNK2/PC2 MK3/PC3 |MNK4/PC4 |MK5/PC5  VHHK: ;
HaumeHoBaHue anemeHTa obpasoBaTenbHoii nporpammbl / | Kop kypea / | €AWHAL | Kateropus anemeHTa / K1 - gopmysmposars Te“’ﬁy"""“‘""““"’ Hay{4HOro MCC1EA0BAHMs,
Doctoral Program Element Course code | bl/ ECTS Element status 0TBEYAIOMIEro zfipl:c::;:nmenna, TUIAHHPOBATE H BLINOJIHATE "a.V:"“'
_ TeJIbCKY Y T P
1. Hay\Hb1i kOMNOHEHT / PhD Thesis Research ITHUECKHX JIeMOHCTPHPOBATD JIHEPCKHE KAYECTBA, OLEHHBATD,
O6sizaTentHbIi / b Pe3yJIbTaToB ii B KpaTKOCPOUHOIi H
n no teme p / Thesis = Compulsor X X X X X X X X X X X cpennecpounoii nepenexktusax / C1 - conceive, plan and conduct original
ompulsory research work relevant to society, with integrity and at a high standard, and
2. O6pa3oBaTenLHbLIA KOMMOHEHT / Coursework dcmonstrafc le'fldcrslup sk.llls and foresight for the near-term or medium-
T term practical impact of his or her research;
M WS HAy4YHOTO / Ob6si3aTenbHbIN /
gy 6 C y K2 - BHOCHTB BKI2]1 B HAYYHbIE 3HAHMSI ITyTeM NPHMEHEHHSI HAYYHBIX
HayuHo-vccnepoBaTenbckuii CeMuHa| meroon 1 BricT CTDYILY i
Y A P N aprymenTanuu / C2 - make an original contribution to knowledge through
«CoBpemeHHbIe MPoGeMb! MaTeMaTu4eckomn DG060268 X X X X X X X X X X structured reasoning and the application of the scientific method;
unankmn» /

1 Research Seminar "Modern Problems of Mathematical 6 K3 - npoeMoHCTPHPOBATH MACTEPCTBO B 00JIACTH HCCJICI0BAHHSI, BK/IIOYASI
Kypco! no = o TR f O6n3aTenLHLIA / 3HaHUeE TeOPHH, METO1010THI U HAYHOH ,mreparypfl/Cfi'- demor}strate
v P e [ 5 mastery of the academic domain of his/her research, including pertinent

Major Field Courses from the list: 12 C y N
theory, and scholarly literature;
x
2 KsaHTOBasi Teopusi nonsi | / Quantum Field Theory | MA060838 6 K4 - yunThIBaTH COUMAIBHBII, IKOJOrHYECKHUii, 1€JI0BOI H ITHYECKHIT
KnacTepHbie MHOrooGpaausi 1 CynepCMMMETpUYHbIE KOHTEKCT IpH 1P HayHmoro a Tagke ST
P / Cluster Varieti J X 3HAHUSA 32 obsacTu / C4 - appreciate
kanu pOBOqHPIe Teopun vus er Varieties an the social, environmental, business, and ethical context of his or her research,
3 Supersymmetric Gauge Theories MA060768 6 as well as gain contextual knowledge outside his or her primary field of
learning;
BBepneHue B AByMEpHYIO KOH(OPMHYIO TEOPUIO Nonst X X
/ Introduction to Two-Dimensional Conformal Field K5 - nemoncrpuposats C T Th HCC. ¢ ynopom Ha
4 Theory MA0B0694 6 NpaKTHYECKOe NPHMEHEHHE, OPHEHTHPYSICh HA TIOHCK H/WIIH CO31aHHe
TOTeHUHAILHBIX PLIHKOB / C5 - demonstrate the ability to frame research in
VIHTerpupyemble CUCTEMb! KITaCCU4ECKO! MeXaHuki / x the context of applications and identification or creation of potential
5 Integrable Systems of Classical Mechanics MA060695 6 markets;
6 aMUNBTOHOBA MexaHuka / Hamiltonian Mechanics MAOB0697 6 x x x x K6 - aHATHTHYECKN MBICHTE H OBITH CNOCOGHBIM IOHOCHTH PE3y.ILTATHI
XaDAKTEDNCTUYECKAG KITACC0! 11 TE0DYS CBOMX HCCIIEI0BAHHIT KAK /10 CIEIHATHCTOB, TAK U 10 Hecnennaancros / C6 -
P P N P think analytically and communicate the results of his or her research to both
nepeceveHuin / Characteristic Classes and Intersection x x x x expert and non-expert audiences;
7 Theory MA060767 6
MeToabl KOH(OPMHOIi TEOPUM NMONA B KBAHTOBOM K7 - 1eMOHCTPHPOBATE H IPUMEHSITH MEIArOrHYecKHe HABBIKH /
Teopum nons x demonstrate and apply pedagogical proficiency;
8 11 Teopum CTDVH / Methods of Conformal Field Theory for | MAOB0699 6
K8 - paGoraTh Kak B KOMaH/Ie, TAK H camocTosTebHOo / C8 - work together
YHusepcanbHble 06epTbiBatoLne anrebpbl 1 x with other people and work independently;
9 siHrMaHbl / Universal Enveloping Algebras and Yangians | MA060513 6
10 - X K9 - nposiBiisiTh JinjiepeKHe cnocoGHOCTH B 00/1aCTH Pa3paboTku 1
[ononHuTtensHble rnasbl TEOPUN NPeACTaBNeHnit / | MA060837 6 p X Tex p iit/ C9 - demonstrate
X X leadership capacity for technological innovation
11 Tononornyeckas pekypcusi / Topological Recursion MA060835 6
IIK1 - T TeJIbHO II. Th H Th HAy4YHbIE
HCCIIEI0BAHMS B 00;1ACTH MATEMATHKH, MATEMATHYECKOI H TEOPETHYECKON
CYnepeUMMETPUHbIE KanUGPOBOUHbIE Teopuit 1 x x x x ¢uznxu / PC1 - the ability to independently plan and conduct scientific
VHTEerpupyemble cuctembl / Supersymmetric Gauge research in the field of mathematics, mathematical and theoretical physics;
12 Theories and Integrable Systems MA060382 6 IIK2 - ¢l T BIBATH HOBbIE yueOHbIe KYPChl, IaNTHPOBATH
M M 000611ATh Pe3y/ILTATHI COBPEMEHHBIX HCC/IE0BAHMIT 1St meJteii
bazoBble NEPeXo/b! B CUCTEMAX C OTPAXKATENLHOM . M NPenoiaBanus MATEMATHYECKHX THCHHILTHH B BETYITHX BLICUIHX YUeGHBIX
NONOXMUTENBHOCTBLIO / Phase Transitions via Reflection 3aBeJIeHHSAX, BKII0YAs MOATOTOBKY METOAHYECKHX MATEPHAJIOB, YUeOHbIX
13 Positivity MA060840 6 finy / PC-2. The ability to develop new courses, adapt and
®a3zoBbie Nepexo/sl B MOEnM NpocaynBaHus. summarize the results of modern research for the purposes of teaching
KoHchopMHas! MHBAPHAHTHOCTb KPUTUUECKOTO malhemanca'l disciplines in lea'dmg hlghefr educational institutions, including
. ) R the preparation of methodological materials;
npocaymBaHus. / Phase Transitions in the Percolation
14 Model. Conformal Invariance of Critical Percolation. MA060839 6 TIK3 - 10AroToBKa M nyGAMKALMS HAYUHBIX CTaTeli B 0612CTH
MATEeMATHYECKOIi H TEOPETHYECKOI (PHU3MKH B BEAYIUIHX PElEH3HPYEMBbIX
15 P Ri surf MesTyHapoaHbIX KypHasax / PC-3. Preparation and publication of scientific
MMaHOBbI NOBEPXHOCTY / Riemann Surfaces MAOQ60836 6 articles in the field of mathematical and theoretical physics in leading peer-
WHTErprpyemble CUCTEMbI YaCTUL, U HEMUHENHbIE reviewed international journals;
x x x x
ypaE.HeHml / \nFegrabIe Many-Body Systems and IIK4 - cnoco6HOCTH 1e/1aTh HAYYHbIE T0K/IabI BLICOKOTO YPOBHS HA
16 Nonlinear Equations MA060602 6 ax it u x t / PC-4 The




BesepneHxue B kBaHTOBYIO Teoputo nonst / Introduction

npecinmnbia n - memay A
ability to make high-level scientific reports at national and international
prestigious conferences;

/e ane

17 to Quantum Field Theory MA060505 TIKS - Th OPraHH30BATh HAYYHO-HCCIEI0BATEILCKYIO / paboTy B
00pa3oBaTeIbHOI OPraHN3alHK, B TOM YHCIIE CHOCOGHOCTh PYKOBOAUTD
o HAY4YHO-HCCIIe10BaTe/IbCKOl paboToii crynentos / PC-5. The ability to
FeomeTpus B Te0puM 11013, BTOPO/t 31an / Geometry nréanize re%eal:'ch work in anp i ylm ization, i i liv|e ability
18 in Field Theory, Second Step MAOBO770 to direct the research work of students :
0O6s3arenbHbIn /
0O6wwue Kypcbl / General Doctoral courses [« y
WcTtopusi n dpunocodus Hayku. KaHaupaTtckuin
9k3ameH / History and Philosophy of Science. Candidate
19 Exam DG060026
AHrnniicknii 83bik. KaHanaaTckwii akaameH / English.
20 Candidate Exam DG030003
Heo6szaTensHbin /
®PakynisTaTuBbI / Optional Courses Optional
MoaroToska ny6nmMkaunm u Hay4Horo goknaaa / How
to Write a Paper and Present your Research
21 DE030823
Kypcbl no MHHOBaLMAM 1 NpeanpUHAMAaTenLCTBY N3
KaTanora Kypcos /
Entrepreneurship and Innovation Courses from Course
22 Catalog
Meparoruyeckan npakTuka / Pedagogical Experience DG030005 O6ssarentHbli /
Compulsory
YTBepxaeHue nnaHa auccepraumm / Thesis Proposal Defense DD060021 O6s3aTentHbii /
Compulsory
- g O6asaTenbHbIi /
KBanudukaumoHHbI 3k3ameH / Qualifying Exam DD030020mm

Compulsory

ExerogHas atrectaums / Annual Progress Review

0O6s3arenbHbIn /
Compulsory

JononHuTenbHan atTecTauus / Additional Progress Review

O6nzaTenbHbIN /

C y

3. Utorosas

Wrorosas attectauus / Thesis Final Review

O6s3arenbHbIin /
Compulsory




O6pasoBartenbHas nporpaMma acnupaHTypbl « MaTemaTuka n mexaHuka», Tpek "MexaHuka", peanusyemas
B cOOTBeTCTBUM ¢ PefiepanbHbIMU roCyAapCTBEHHbIMM TPE6OBaHUAMM, HAYYHbIE CNeLnanbHOCTY:
«1.1.8 MexaHuka gecopMupyemoro TBepaoro Tenan, «1.1.9 MexaHuka XugkocTu, ra3a v nnasmbl», «2.6.17

MatepnanoBeneHue» /

PhD Educational Program: "Mathematics and Mechanics", track "Mechanics", implemented under Federal State
Requirements, research areas: "1.1.8 Solid Mechanics", "1.1.9 Fluid Mechanics", "2.6.17 Materials Science"

dopma 0byyeHUsi — ovHas, cpok obyyeHus — 4 roga, rog npvema — 2026 /

Full-time study, study period — 4 years, year of admission — 2026

PesyabTaTnl 06y4yenus (kommnerenuun) / learning outcomes (competences)

MpunoxeHue 2 - MaTpuua koMneTeHUUN
I Appendix 2 - Matrix of Competences

HaumeHoBaHwue anemeHTa obpasoBaTtenbHOM nporpammel /
Doctoral Program Element

Koa kypca /
Course code

3a4éTHble
eanHnLbI/
ECTS credits

Kateropusi
anemeHTa /
Element status

K1/C1

K2/C2

K3/C3

K4/C4

K5/C5

K6 /C6é

K7/C7

K8/C8

K9/C9

K10/C10

K11/C11

K12/C12

Komnerenmuu / Competences

K1 - hopMynupoBaTh TeMy yHHKAJIBHOTO HAyYHOTO MCCIIEIOBaHHS, OTBEYAOIIETo 3aIpocaM o0IIeCTBa,
IIAHUPOBATh U BBITIONHAT HAYYHO-UCCIIE0BATENBCKYIO PabOTy, PHUIEPIKUBASACH BHICOKUX CTaHIApPTOB
U 3THYECKUX NPUHLHIIOB, IEMOHCTPUPOBATH JIMIEPCKHUE Ka4eCTBa, OLIEHUBATH IPUMEHUMOCTD
PE3yJIBTAaTOB HCCIICIOBAHHIl B KPATKOCPOUYHOI U cpeHecpouHoii nepenektusax / C1 - conceive, plan
and conduct original research work relevant to society, with integrity and at a high standard, and
demonstrate leadership skills and foresight for the near-term or medium-term practical impact of his or

K2 - BHOCHTb BKJIAJ] B Hay4HBIC 3HAHUS ITyTeM NPUMEHEHHs Hay4YHBIX METOJOB HCCIICIOBAHHS H
BBICTPaWBaHUsI CTPYKTYpHPOBaHHOI aprymenTaunu / C2 - make an original contribution to knowledge
through structured reasoning and the application of the scientific method;

K3 - npoieMOHCTpHPOBaTh MACTEPCTBO B 00JIACTH HCCIICAOBAHMS, BKIIOYast 3HAHUE TEOPHH,
METOJ0JIOT UM U Hay4uHOit JTeparypsl / C3 - demonstrate mastery of the academic domain of his/her
research, including pertinent theory, methodology, and scholarly literature;

K4 - yunThIBaTh COLMATBHBII, YKOJIOTHYESCKHUIA, ETOBOM M ATHYSCKUI KOHTEKCT IPU MTPOBEICHUH
Hay4HOTO MCCIIE/IOBAHM, a TAKKE PACIIUPATH 3HAHHS 3a IIPeeIaMi OCHOBHO# 00IaCTH HCCIeI0BAHMUS
/ C4 - appreciate the social, environmental, business, and ethical context of his or her research, as well
as gain contextual knowledge outside his or her primary field of learning;

K5 - neMoHCTpHpOBATh CIIOCOOHOCTH POBOJMTH HCCIIEN0BAHHUE C YIIOPOM Ha IPAKTHYECKOE
IIPUMEHEHHUE, OPUEHTHPYSICh Ha OUCK H/WJIN CO3aHMe MOTCHIMAIBHBIX PhIHKOB / C5 - demonstrate the
ability to frame research in the context of applications and identification or creation of potential

K6 - aHaINTHYECKN MBICIUTD H OBITH CIIOCOOHBIM JIOHOCUTH PE3YJIbTaThl CBOMX HCCIIEIOBAHMI KaK 110
CTIENMANNCTOB, TaK U 710 HecrenuanicTos / C6 - think analytically and communicate the results of his or
her research to both expert and non-expert audiences;

K7 - 1eMOHCTpHPOBATh 1 IPUMEHSITH neaarorndeckue HaBbiku / C7 - demonstrate and apply

K8 - paGorars kax B koMaH/e, Tak 1 camocrosirenabHo / C8 - work together with other people and work

K9 - nposiBisTh JIHACPCKHE CIIOCOOHOCTH B 00IaCTH Pa3pabOTKU M BHEAPECHUS] HHHOBALMOHHBIX
TexHnueckux pemenuii / C9 - demonstrate leadership capacity for technological innovation

K10 - CriocoGHOCTS CaMOCTOSITEILHO TIPOBOIUTH HAyYHBIE HCCIICAOBAHHS, PYKOBOIHTD HAyYHBIMH
HCCIIC0BAHUSAMH U IIPOBOUTH Y4eOHO-METOANYECKYIO pabOTy B 00JAaCTH IIPOLIECCOB U SBICHMIA,
CONPOBOKAAIOIIUX TEYEHUE OJHOPOIHBIX 1 MHOTO(A3HBIX CPEl IPH MEXaHUUECKHX, TCIUIOBBIX,
9IIEKTPOMATHUTHBIX U IIPOYNX BO3ICHCTBHUSIX, @ TAKXKE B LEJSAX MTOCTPOCHHUS H HCCIIEIOBAHMUS
MaTeMaTHICCKUX MOJEIICH IS OMICAHHsI TapaMeTpOB MOTOKOB ABIKyIuXcs cpe / C10 - The ability
to independently conduct scientific research, manage scientific research and carry out educational and
methodological work in the field of processes and phenomena accompanying the flow of homogeneous
and multiphase continuum under mechanical, thermal, electromagnetic and other influences, as well as
for the purpose of constructing and researching mathematical models to describe continuum flow

K11 - CiocoGHOCTh CaMOCTOSITENIBHO POBOANTH HAYYHBIC HCCIIEI0OBAHNUS, PyKOBOANTh HAYUHBIMU
HCCIICI0BAHUSIMH M TIPOBO/IUTH YUeOHO-METOANYECKYIO paboTy B 00JaCTH HAyKH, H3ydaloLei
3aKOHOMEPHOCTH TIPOLIECCOB JIe(hOPMUPOBAHHSI, IOBPEXKACHHS U PA3PYLLICHUS] MATEPUAIIOB PAa3INYHOMN
MIPUPOJIBL, @ TAKKE HAMPSDKEHHO Ae(OPMHUPOBAHHOE COCTOSIHUE TBEP/BIX TE U3 ITHX MaTepUasoB, IPU
MEXaHHYECKUX, TEIIOBBIX, PaUAL[MOHHBIX, CTATHYECKUX U AHHAMUYECKUX BO3JCHCTBUSIX B MACCHBHBIX
1 aKTHBHBIX, TQ30BbIX M KHIKHX Cpelax U Hosix paszinnuHoii npuposst / C11 - The ability to
independently conduct scientific research, lead scientific research, carry out educational and
methodological work in the field of science that studies the patterns of deformation, damage and
destruction of materials of various natures, as well as the stress-strained state of solids made of these
materials, under mechanical, thermal, radiation, static and dynamic impact in passive and active, gasses
and fluids and fields of various nature

K12 - CriocoGHOCT TOTOBUTH K MyOIHKALHN U MyOINKOBATh HAYYHBIC CTAThU BBICOKOTO YPOBHS B

BBICOKOPEHTHHIOBBIX PELICH3UPYEMbIX MEXK/ILYHAPOJHBIX HAYYHBIX JKypHAJIaX B HAyHIHBIX 00IACTX,

1. Hay4HbI#1 KOMNOHEHT / PhD Thesis Research
Ob6sA3aTenbH
UccnepoBaHus no teme gucceprauum / Thesis Research = Iy X X X X X X X X X X X
2. O6pasoBaTenbHbIM KOMAOHEHT / Coursework
MeToponorusa Hay4Horo uccnegoBaHus / Research 3 O6szaTennbH
Methodology bin /
MeTogonorus Hay4yHoro nccrnefoBaHus: HayYHbI
1 cemuHap ueHTpa TexHonoruii Matepuanos / Research | DG030102dm 3 x X x x X
Methodology: CMT Research Seminar
Kypchbl No OCHOBHOW NpeAMeTHOI 06nacTu M3 cnucka/ - OGsn3aTenbH
Advanced Major Field Courses from the list bIn /
2 OCH?BI:I a,D,,Ell/ITVIB‘HbIX TexHonorui / Fundamentals of MA060243 6 M M M X X
Additive Technologies
3 (DyHKL.lI/IOHaﬂbeIe. marepuarnbl ¥ MOKpbITUS / Functional MA0G0514 5 < < < N N
Materials and Coatings
4 MexaHuka cnnowHbIx cpe / Continuum Mechanics DA060181 6 X
5 OcHoBbl MexaHMKM'/J,e(bOpMV?pyeMOFO TBEpAOro Tena / MA030575 3 «
Fundamentals of Solid Mechanics
her research;
6 OC‘HOBbI MeX?HI/IKI/I XWOKOCTU 1 ra3a / Fundamentals of MAO60570 6 x
Fluid Mechanics
7 I'Ip.vmnap,Haﬂ. MexaHwKa XUAKOCTU U ra3a / Engineering MA060852 5 .
Fluid Mechanics
3 TepmogvHamumka maTtepuanos n aedekTbl / MA030589 3 X
Thermodynamics of Materials and Defects
9 KonebaHus cuctem c pacnpegeneHHbIMm MA030712 3 X
napameTpamu / Vibration of Continuos System
10 HenwvHeliHble konebaHus / Nonlinear Vibrations MA030713 3 X
1 AHanv!3 7] npoelfTwpoaaHme KOHCTPYKUMIA / Structural MAOG0067 6 M
Analysis and Design
- markets;
12 qMCﬂeHHAbIe Me-TO,D,I:?I B Hayke 1 ‘TeXHl/.IKe/ Numerical DA060239 6 « X
Methods in Engineering and Applied Science
13 LII/ICJ‘le.HHbIe MeToAbl Ans SaKOHfJB coxpaHeHus / MAO60574 5 X
Numerical Methods for Conservation Laws
edagogical proficiency;
14 OcHoBbl MeTannyprum / Fundamentals of Metallurgy MAO030519 3 X b agogica P Y
15 MeTop KOHEYHbIX anemMeHToB / Finite Element Analysis MAOQ60355 6 x X independently;
16 HepcneKTMBHb!g amMTMBHbIe.TeXHOJ'IOI‘VI'M — Kepamuka MAOGO516 6 M M «
/ Advanced Additive Manufacturing — Ceramics
MW ans matepranoBeneHns, MHXeHepHbIX
17 NPUNOXEHUN 1 TexHororwnii / Al for Material Science, MAO060832 6 X X
Engineering, and Technologies
MeToap! MaLMHHOTO 0By4eHNs AN NHXKEHEPHbIX
18 npunoxexui / Machine Learning for Engineering MAQ30518 3
Applications
19 Bbll-mcnm.'reanaﬁ ,D,VIHaMl/?Ka XnakocTu urasa/ MAO60450 6 X
Computational Fluid Dynamics
20 MeTO,E.I,bI 9[1TI/IMI/I3aLWII/I KOHCTPYKUMI / Structural MA060452 5 X X
Optimization
Ob6sA3aTenbH
O6wwme Kypchl / General Courses 9 .
bi /
21 MCTOpMﬂ " qomjocoq)wﬂ Haxxm. KaH,ElVI,E‘I,aTCKVIVI 9K3AMEH | =ncn096 6 «
/ History and Philosophy of Science. Candidate Exam
22 AHMmunckmn a3bik. Kangnaartckuii ak3ameH / English. DG030003 3 X
Candi Exam
@ / Optional € Heo6s3artennb
aKynbsTaTusbl / Optional Courses Hu1iA / Optional
23 MoarotoBka nybnvkauum 1 Hay4Horo goknaga / How to DE030823 3 M

Write a Paper and Present your Research

M3YYAIOLIMX MEXaHHUKY J1e()OPMUPYEMOTO TBEPAOTO Telld M MEXaHUKY JKHAKOCTH, ra3a u miasmsl / C12 -
The ability to prepare and publish high-level scientific papers in highly rated peer-reviewed




Kypcbl o MHHOBaUMSAM v NpeanpuHMMaTenscTBy M3
24 kartarnora kypcoB / Entrepreneurship and Innovation
Courses from Course Catalog

Ob6s3aTtensH

lMeparornyeckasn npakTuka / Pedagogical Experience DG030005 .y
0O6s3aTenbH

YTBepxaeHue nnaHa aucceprauum / Thesis Proposal Defense DD060021 Y
0O6sA3aTenbH

KBanudukaumoHHbIn ak3ameH / Qualifying Exam DD030020mm ]
. O6sa3aTenbH

ExxerogHas atrectauus / Annual Progress Review Bl
Ob6s3aTtensH

OononHuTtenbHas atrectauus / Additional Progress Review biii /

UtoroBas attectaums / Thesis Final Review

O6sa3aTenbH
bi /

international scientific journals in the scientific fields of solid mechanics and fluid, gas and plasma
mechanics.



O6pasoBatenbHas NnporpamMmma acnmpaHTypbl «MaTemaTuka U MexaHuUKa», Tpek «BbluncnutenbHas MexaHuka», peanusyemas
B cooTBeTCTBUM ¢ DPeaepanbHbIMU rocyaapcTBeHHbIMU Tpe6oBaHUAMM, HayYHasA cneunansHoCTb: «1.1.9 MexaHuka

XWOKOCTW, ra3a v nnasmbi» /

PhD Educational Program: "Mathematics and Mechanics", track "Computational Mechanics", implemented under Federal State

Requirements, research area: "1.1.9 Fluid Mechanics"

®dopma 0byyeHns — o4Hasi, cpok obyyeHus — 4 roaa, rog npuema — 2026 /
Full-time study, study period — 4 years, year of admission — 2026

PesynbraTbl 06y4eHus (komneTeHumnn) / learning outcomes (competences)

MpunoxeHue 3 - MaTpuua KoMnNeTeHLUMMH
/ Appendix 3 - Matrix of Competences

3a4éTHble Kateropus
HaunmeHoBaHue anemeHTa ob6pa3oBaTenbHON NporpaMmel / Doctoral Program Kop kypca / eavH1UbI/ 3nemeHF;a/ Kki/c1 K2/c2 k3/c3 ka/ca K5/¢5 K6/ c6 K7/c7 k8 /c8 ko/co I'I'I’(Cli)ol I'I'I’(C1111/ n:clle I'I;(C1133/ n:é:,;/ I'I'I’(C1155/
Element Course code ECTS credits Element status
1. Hay4HbI/ KOMMOHEHT / PhD Thesis Research
. | ObrsaTentHEIA)/ X | X X | X X | X | X | X | X X X X X X X
n AOBaHWs Mo Teme gucceprauum / Thesis Research - Compulsory
2. O6pazoBaTenbHbIM KOMMOHEHT / Coursework
O6s3aTenbHbIN /
MeTogonorusa Hay4yHoro uccnegoBaHus / Research Methodology 3 Compulsory
MeToponorust Hay4HbIX UCCreAoBaHUIN NHXEHEPHbIX CUCTEM / DG030102¢f M M M M M M M M M M M M M X M
1 Research Methodology for Engineering Systems 3
Kypcbl no ocHOBHOW npeAmMeTHOW o6nacTy u3 cnucka/ Advanced Major Ob6s3aTenbHbIN /
Field Courses from the list 12 Compulsory
YucneHHble MeToabl ANS 3aKOHOB coxpaHeHus / Numerical Methods MAOBO574 M M M M M M M M M x
2 for Conservation Laws 6
3 OCHOBbI MEXaHWKW XUAKOCTU 1 ra3a / Fundamentals of Fluid Mechanics |  MA060570 6 X X X X X X X X X X
MogenupoBatue ¢ nomoLbto MO ¢ OTKPbITLIM UCXOAHBIM KOAOM / MA030583 M M M M M M M M X M
4 Modeling with Open Source Software 3
BBeneHve B MexaHuKy MHOrodasHbIx Te4eHuid / Introduction to MAO030844 M M M M M M M M X M
4 Multiphase Flow 3
MeToab! MOAENMpOBaHUS U aHanu3a Ha OCHOBE AaHHbIX Anst
NpUKNaaHbIX AMHAMUYECKUX cucTeM / Data-driven Modelling and MA030759 X X X X X X X X X X
5 Analysis for Applied Dynamic Systems 3
BbluncnuTenbHas AMHaMuKa XUaKoCTY U rasa / Computational Fluid MA060450 M M M M X M M M X M
6 Dynamics 6
O6s3aTenbHbIN /
0O6wume Kypchbl / | Courses 9 Compulsory
WcTopus n ounocodus Haykv. KaHauaartckuin ak3ameH / History and X X
7 Philosophy of Science. Candidate Exam DG060026 6
8 AHrnuinckuin s3bik. KaHanaaTckuin ak3ameH / English. Candidate Exam DG030003 3 X X
Heo6s3aTenbHbl
®akynbsTaTUBbI / Optional Courses 3 v / Optional
MoproToBka nybnukaumm n Hay4Horo goknaaa / M X
9 How to Write a Paper and Present your Research DE030823 3
10 MpvknagHas MexaHuka XugkocTun u rasa / Engineering Fluid Mechanics MA060852 6 X X X X X X X X X X
Kypcbl No MHHOBaLMAM 1 NpeanpUHMMaTEnbCTBY U3 KaTanora Kypcos M X X X
11 / Entrepreneurship and Innovation Courses from Course Catalog
O6si3aTenbHbIA / X X X X .
Meparornyeckas npakTuka / Ped: | Experience DG030005 3 C Isory
0O6si3aTenbHbIA / 7 . .
YTBepxaeHue nnaHa auccepraumu / Thesis Proposal Defense DD060021 6 C Isory
0O6s3aTenbHbIN / .
Ki &b IMOHHbIN / Qualifying Exam DD030020mm 3 Compulsory
Ob6si3aTenbHbIn / "
ExerogHas atrectaums / Annual Progress Review - Compulsory
O6s3aTenbHbIv / X
JOononHuTtenbHas attectaums / Additional Progress Review - Compulsory
3. UtoroBas attectaums / Thesis Final Review
| |06"33"1”“"'"“7I / X | X | X | X | X | X | X | X | X X X X X X X
WUtorosas atrectauus / Thesis Final Review - Compulsory

KomneTteHuuu / Competences

K1 - ®opmynupoBaTh TeMy YHUKanbHOTO Hay4HOro NCCreaoBaHus, OTBEYatoLLEro 3anpocam
o6LLecTBa, NNaHMpoBaTh U BbINOMHATL HAYy4YHO-MCCIIefoBaTeNbCKyo paboTy, NpuaepXxmBasich
BbICOKMX CTaHAaPTOB M 3TUYECKMX NPUHLIMMOB, AEMOHCTPUPOBAaTL NAEpCKMe KayecTsa,
OLieHMBaTb NPYMEHUMOCTb Pe3ynbLTaToB UCCMNEA0BaHUIN B KPAaTKOCPOYHOW 1 CPeAHECPOYHO
nepcnektueax / C1 - Conceive, plan and conduct original research work relevant to society, with
integrity and at a high standard, and demonstrate leadership skills and foresight for the near-term or
medium-term practical impact of his or her research;

K2 - BHOCUTb BKNaz B Hay4Hble 3HaHUs NyTeM NPUMEHEHWs Hay4YHbIX METOLOB MCCMEA0BaHUsA 1
BbICTPaunBaHWsi CTPYKTYPUPOBAHHOM aprymeHTaumm / C2 - Make an original contribution to
knowledge through structured reasoning and the application of the scientific method;

K3 - [leMOHCTpMpoBaTh MacTepcTBo B 06NacTu NCCNeA0BaHus, BKIOYasi 3HaHWe Teopum,
METOA0MOMMN U Hay4How nuTepatypbl / €3 - Demonstrate mastery of the academic domain of
his/her research, including pertinent theory, methodology, and scholarly literature;

K4 - Y4yuTblBaTh coOLManbHbIi, 9KONOrMYECKUI, AeNOBON U 3TUYECKUIA KOHTEKCT NPU NPOBEAEHUN
Hay4HOro nccnefoBaHus, a Takke pacluMpsiTb 3HaHWS 3a Npeaenamu OCHOBHOM obnacTtu
nccnenosaHus / C4 - Appreciate the social, environmental, business, and ethical context of his or her
research, as well as gain contextual knowledge outside his or her primary field of learning;

K5 - [leMoHCTprpoBaTh cnocobHOCTb NPOBOANTL MCCIe0BaHKe C YNIOPOM Ha NpakTuyeckoe
npYMeHeHNe, OPUEHTUPYSICh Ha MOUCK M/UMK CO3aHNe NoTeHLUMarbHbIX PbiHKOB / C5 -
Demonstrate the ability to frame research in the context of applications and identification or creation
of potential markets;

K6 - AHanUTU4eCKN MbICAINTL U BbITb CMOCOBHBLIM JOHOCUTL PE3YnbTaThl CBOUX UCCNEen0BaHUI
Kak [jo CNeuyanucToB, Tak 1 Ao HecrneunanuctoB / €6 - Think analytically and communicate the
results of his or her research to both expert and non-expert audiences;

K7 - [leMOHCTpVpOBaTh W NPUMEHATL NeAarornieckune Haeblku / €7 - Demonstrate and apply
pedagogical proficiency;

K8 - PaboTaTb Kak B KOMaH/Ae, TaK 1 camocTosTenbHoO / €8 - Work together with other people and
work independently;

K9 - MposiBnsTe MMaepckue crnocobHOCTU B 06nacTv pa3paboTky 1 BHEAPEHWS! UHHOBALIMOHHbIX
TEXHUYECKMX peLueHnin / €9 - Demonstrate leadership capacity for technological innovation

MK10 - Cnoco6HocTb NprobpeTtaTh U NPUMEHSATL 3HaHWS O METOAAX MaTeMaTU4eCcKoro
MOJEnMpoBaHUs B MEXaHNKe, BbIMMCITUTENbHbBIX HAayKax U METOAAX, OCHOBaHHbIX Ha JaHHbIX,
ANSA NNaHUPOBaHWA U peanu3auum HayYHbIX MPOEKTOB B YACTHOM UIN rOCYAAPCTBEHHOM
Hay4HO-UCCneaoBaTenbLCkoM yupexaeHun / PC10 - The ability to acquire and apply knowledge of
methods of mathematical modeling in mechanics, computational sciences, and data-driven techniques
for the planning and implementation of scientific projects in a private or public R&D entity;

MK11 - Cnoco6HOCTb NPUMEHSITb MHCTPYMEHTbI NPEANPUHUMATENBCKOTO U MHHOBALIMOHHOTO
MbILLMEHMS, a TaloKe JeMOHCTPUPOoBaTh rMyboKoe NOHVMaHUe LMKNa TEXHONOrMYeCKNX
VMHHOBaUMi / PC11 - The ability to apply the instruments of an entrepreneurial and innovative
mindset, demonstrate proficient understanding of the technology innovation cycle;

MK12 - Cnoco6HOCTb roToBUTL M 3aLumLLiaTh NoAPOBHbIE NPOdeccoHanbHbIE TEXHUYEeckne
OTYETHI AN NPOMbILLIIEHHbIX MAPTHEPOB UNK (PUHaHCMPYIOLWMX opraHun3auun / PC12 - The ability
to prepare and defend detailed, professional, technical reports for industrial partners or funding
agencies;

MK13 - Croco6HOCTb rOTOBUTL U Ny6NMKOBaTh Hay4HbIE CTaTbi B BEAYLLUMX MEXAYHAPOAHBIX
XypHanax / PC13 - The ability to prepare and publish research papers in leading international
journals;

MK14 - Cnoco6HocTb pa3euBaTh y4ebHo-MeToanYeckoe obecneyeHre ANCLMNINH (MOAYynei)
noz, pykoBOZCTBOM CreLman1cTa BbicLLen KBanuukaLmum nunm camoctosTensHo / PC14 - The
ability to develop educational and methodological support for disciplines (modules) under the
guidance of a specialist of higher qualification or independently;




	 

