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1. PhD Program Overview

PhD program "Mathematics and Mechanics"
is implemented under Requirements for PhD
programs of the Autonomous Non-Profit
Educational =~ Organization for  Higher
Education "Skolkovo Institute of Science and
Technology" 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 PhD program
"Mathematics and Mechanics" at the
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.

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

1. Onucanue NporpaMMbl AaCHUPAHTYPbI

Ob6pa3oBarenbHas porpamma aCIMPAHTYPhI
«MaremMaTuka W MEXaHUKa» pealusyercsi B
COOTBETCTBUM ¢ TpeGoBaHMAMU K HpOrpaMMam
IOATOTOBKM HAy4YHBIX W HAay4YHO-NENAroruyeckux
KaJpoB B acCIMpaHType ABTOHOMHOM
HEKOMMEPUYECKON 00pa30BaTeIbHON OpraHu3aIuu
BbIcIIero o0pa3oBaHusi «CKOJKOBCKMH HHCTUTYT
HayKl ¥ TEXHOJIOTWi» B O4yHOH (¢opme cC
HOPMAaTHUBHBIM CpoKOM oOyuenus 4 roma H
BKJIIOYAET TPH TpeKa:
1) tpek «Maremarukay,
2) Ttpek «MexaHuKay,
3) Tpek «BpluncIUTENbHAS MEXAaHUKAY.

Ha ocnoBanun YcraBa Cxonrexa u nonoxenus «O
a3blke  00pazoBaHMs B CKOJKOBCKOM HWHCTUTYTE
HAayKd U TEXHOJIOTHiD», YTBEP)KIEHHOIO MPUKA30M
Pextopa Nel69 ot 04.03.2024 roma, oOyueHue
MIPOBOJIUTCS HA AHIJIMHCKOM SI3bIKE.

Tpek «Maremaruka»

Ilens oOpa3oBarenbHON MporpaMmbl  «MaTemaTrhka
u MexaHuka» CKOJIKOBCKOTO HHCTUTYyTa HAyKd WU
texHonorui (Ckontex) mo Tpeky «MaTemaTtuka» —
MOATOTOBKA BBICOKOKBATU(PUITIPOBAHHBIX,
BOCTpeOOBaHHBIX Ha pOCCUICKOM u
MEXIYHApOJIHOM PBIHKE CIEIUAIUCTOB B 00JIaCTH
MareMaTUKd W €€ NPWIOKEHUH Ha YpOBHE
BBIIIYCKHUKOB ~ aCIUPAHTYp BEAYIIUX MHUPOBBIX
YHUBEPCUTETOB.

IIpeacenarens  NpOrpaMMHOrO  KOMUTETa  —
[Tpodeccop OcunioB Auapeit AnekcaHapoBUY.
Compesicenarens  NPOrpaMMHOTO  KOMHTETa -
Houent JIutBuHoB Anekceld BukropoBuu.

K OCBOCHHUIO [IPOTrPaMMBbI aCIUPAHTYPBI
JIOTYCKArOTCS JMIa, UMEOIIHe BBICIIIEE
oOpa3oBaHMe: KBaTU(PUKAIUIO CIICIHATUCTA WIH
MarucTpa B 00JacTH  MaTeMaTHYecKod |
TEOPETHYCCKON (PU3MKH, MATEMATHUKH.

BrinmyckHuky nporpaMmsl o Tpeky «Martemaruka
100 MPOJODKAIOT 3aHUMAThCsl CaMOCTOSATEIbHBIMU



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
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" is 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

HayYHBIMU HCCJICAOBAHUAMM, JHOO HAYMHAIOT
paboTarh B BBICOKOTEXHOJOTUYHOM CEKTOpE WM B
chepe obOpazoBanus. OMNBIT MEPBBIX HECKOIBKUX
HabopoB MTOKa3bIBAET, 4TO BBIITYCKHUKHU
aCIMPaHTYpPBI Ckonrexa 1o MaTeMaTUKe
MOJIB3YIOTCS  OOJBIIMM CIPOCOM Ha BCEX ATHX
HampaBieHusX. B uumcino paboromareneit Hammx
BBIITYCKHUKOB BXOJST BeIyIIUE pPOCCUHCKHE U
3apyOexHbIe YHUBEPCUTETHl M HCCIIE0BATENbCKUE
nentpel (Crxonrex, HUY BIID, Maremarnueckuii
nHctuTyT PAH, MaccauyceTckuil TEXHOIOTrM4ECKUI
uHctutyT, CUCCA, KonyMOuiickuii yHUBEPCHUTET,
WuctutyT Teoperudeckoii ¢pusuku Ilepumerp).

Tpek «MexaHuKa»

Ilens oOpa3zoBarenbHO TporpamMmbl «MaTemaThka
u MexaHuka» CKOJIKOBCKOTO HHCTUTYyTa HAyKu U
texHonorui (Ckonrtex) mo Tpeky «MexaHHKay —
MOATOTOBKA BBICOKOKBATH(PUITIPOBAHHBIX,
BOCTpPeOOBaHHBIX Ha pOCCUICKOM u
MEXKIyHApOJIHOM PBIHKE CIEIMAJTUCTOB B 00JIaCTH
MaTeMaTHUKU U MEXaHUKHU.

[Ipeacenarens  NporpaMMHOrO  KOMUTETa  —
[Tpodeccop OcunioB Auapeit AleKcaHapoOBUY.
Compesicenarens  NPOrPaMMHOTO  KOMHTETa -
JHouent CadoHoB Anekcanap AJleKCaHIPOBUY.

K ocBoeHnio mporpamMmsl acCIUpaHTYphl IO TPEKY
«MexaHnKa»  JIOMYCKAalOTCS  JIMIA, HUMEIOLIHE
BBICILIEE oOpa3oBaHHe: KBaTU(PUKAIHIO
ceuudaiucra  WIM  Markucrpa B oOmacta
TEOPETHUYECKOM M MPUKIAJHOM  MEXAHMKH,
MalIMHOCTPOCHHs,  NPHUKIAZHOM  MaTEMAaTHUKH,
MaTepUAJIOBEICHUS U TEXHOJIOTUN MaTEePUAIIOB.

BrinmyckHukn nporpamMmsl o Tpeky «MexaHuka»
BOCTpeOOBaHbl B CaMOM IIUPOKOM  CIIEKTpE
OpraHM3aLUN: TPaHCIIOPTHBIE KOMITaHWH,
CTPOUTEIIBHBIE KOMITAHUH, MAIIUHOCTPOUTEIIBHBIC

NpeanpusTHs, HedTerazoBas MPOMBIILICHHOCTb,
aBHaLNs, METAJIIypru4ecKue MPEANPUATHS,
JSHEPreTUYECKUN  CEKTOp, HAyYHO-TEXHUYECKHE
LEHTPBI,  MCCIIEAOBATEIbCKUE  IOAPA3ICIICHUS
KpYIHBIX IIPOMBIIIUICHHBIX KOMIIaHUH,
Hay4YHO-HUCCIIEN0BATEIbCKUE OpraHu3anuy,

YHUBEPCUTETHI, TOCYIaPCTBEHHBIN CEKTOP U T.1.

PaboTtonarensiMu A1 BBIIYCKHUKOB SIBIISIIOTCS -
BY 351, noaBenomcTBeHHbIE MUHUCTEPCTBY HayKU U
BbIcIiero  oOpaszoBanus P®, MHWHcturyTthl u



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
«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.

HcClIeIoBaTeNbCKue HEHTPbl Poccuiickon akagemMuun
HayK, MuwuHskoHOMpa3BuTua  Poccun, DoHA
MOJICPIKKHU MIPOEKTOB HarmuonansHoi
texHosornueckor naunrarusel, [ITHHU «I{uxaony,
I'K  «Pocxkocmoc», IK  «Pocarom», 3AO0
«Texunyeckas Nucnexmus EDCy, OAO
«BHUMXKXT», 'K «Poccuiickue aBTOMOOMIbHBIC
noporm», HTL[ OAO «OAK», OAO «Pycl'mapo»,
OI'VII IHHUN KM «IIpomereit», HUI[ OAO
«Bepronerst Poccun», ®BI'HY HUU PUHKIID,
OAO «Hutep PAO EDC», OOO HUIL «H1PT»,
000 «TaznmpomuaedTe-HTL», OAO PKK
«Oueprusiy, OAO  «POCHAHO», Ipynna
komranuit MaOuepmxu, OOO HIIO «KBuntTex»,
HTO «PO-Ilomtoc» u npyrue opraHu3anuy.

Tpek «BbruncianTe/ibHAsE MEeXaHUKA)

Llens oOpa3zoBarenbHON nporpammbl «MaremaTuka
n MexaHuka» CKOJKOBCKOTO HMHCTUTYTAa HAayKd U
texHonorui (Cronrex) no Tpeky «BprunucnurenbHas

MCXaHHUKa» — IHOATrOTOBKA
BBICOKOKBaJ'II/I(l)I/IIII/IPOBaHHI)IX CIIeaJIuCcToOB B
obnactu BBIYHCIUTEIBLHOM MCXaHHKH. TpeK

COCPEIOTOYEH Ha TAaKMX O0ONacTAX, KaK MeXaHHKa
CIUIOIITHOM Cpellbl, MEXaHUWKa J>KUAKOCTH U Ta3a,
MexaHuka JeOpMHUPYEeMOro  TBEpAOro  Telna,
MHOro(a3Hble TEUEHUs,, TOpEHHEe U pearupyromue
TEUEHHs,  a’pOAMHAMUKAa U  Tra30JMHAMUKA,
BBIUMCIIUTENIbHBIE METOAbl MEXAHUKH, MPHUKIATHOE
MaTeMaTH4eCcKoe MOJIETMPOBaHHE U
BbIUMCIIUTENbHAs HMHXkeHepus. Kpome Ttoro, Tpek
JaeT 3HaHWS O MPHUHLIMIAX Pa3BUTUS MPOTOTHUIIA
pacyeTHOro s1pa MPOMBILUIEHHOTO CUMYIIATOpa, 00
OTpaciieBbIX  LIETIOYKAX CO3JaHUSl CTOMMOCTH,
00aNbHBIX  PBIHKAX, MPEIIPUHUMATENbCTBE U
MHHOBALMSIX, a TAKKE OMNBIT IPOMBIIUIEHHOTO WIN
MEXIyHapOJHOTO B3aMMOJEHCTBUS, YTO MO3BOJISET
BBIIIYCKHMKaM  COOTBETCTBOBaTb  TpeOOBaHUIM
POCCUICKOI0 U MEKIYHApOIHOIO PhIHKA TPYAA.

[Ipeacenarens  NporpaMMHOrO  KOMUTETa  —
[Tpodeccop OcunioB Auapeit AlleKcaHapoBUY.



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
"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 Requirements for PhD programs of the

Autonomous Non-Profit Educational
Organization  for  Higher = Education
"Skolkovo Institute of Science and
Technology", 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

Compesncenarens  NPOrpaMMHOIO  KOMHUTETa -
Houent KacumoB Aciman Pama3zanoBuy.

K ocBoenuio mporpamMmsl aclMpaHTYpbl IO TPEKY
«BpraucnurenpHas MEXaHUKa» JOMYCKArOTCs JINLIA,
UMeIoIKe BbICIIeEe 00pa3oBaHUE: KBATU(DHUKAINA
CHelHalncTa WIM Marucrpa B o0OlacTh MEXaHMKH,
MEXaHUKHM CIUIOIIHOW Cpelpl, MPHUKIATHON W
BBIYUCIIMTEIIBHON MaTeMAaTUKH, ¢buzukwy,
MalIMHOCTPOEHHUS W a3POKOCMUYECKON
HUHXEHEPUH.

BoinyckHuku IIPOrpaMMBbl 1o TPEKY
«BpraucnurenpbHas MEXaHUKAa» B HACTOSIEE BPEMS
BOCTpeOOBaHbI LHIUPOKUM CHEKTPOM
HCCIIEN0BATEIBCKUX OpraHu3alui:
HAy4YHO-UCCIIEZIOBATENIbCKUX OTAENaxX KPYIHBIX U
CpeaHux KOMIaHUHN u KOpIIOpAaLHii,
TOCYAApCTBEHHBIX U YaCTHBIX HCCIIEIOBATEIbCKUX
OpraHu3alusiX, YHUBEPCUTETAX, MHCTUTYTaxX
Poccuiickonn ~ akamemuu — Hayk.  [Ipumepamu
paboTronareneit 1y BBITYCKHUKOB sBIsIOTCS: OO0
«Tl"azmpomuedpTs-HTLY, TECHUC, «CuioBele
MaluHb, OObEINHEHHAs IBUTaTeIeCTPOUTENbHAS

KOpIiopanus (OAK  WHXUHUPHHT), ITAO
HOBATDOK, Pocarom, 000
«Jlykonn-MuxuHupUHD», HCCJIEIOBATEIIbCKHE
neHtpel  «PocHedTu», a Takke HeOONbIINE
cTapTan-KOMIIaHUU.

Kanmuparel, He mpoxomuBiine oOydyeHUS Ha

AHIJIMCKOM  SI3bIKE HA MPEIbIAYIIEM YPOBHE
o0Opa3oBaHMs, TODKHBI TOATBEPAUTH B TMPOIECCE
0TOOpa BBICOKMU YPOBEHBb BIIAJICHUS AHTIIHMHCKUM
SI3BIKOM.

ITo pe3yJibTaTamM OCBOEHUSA MIpOrpaMMbl
aCIHUPaHTYphl B COOTBETCTBHM C TpeOOBaHHUAMU K
nporpamMmmam MOJITOTOBKH Hay4YHBIX u
HAy4YHO-IIEJarOTHYECKUX KaJpOB B aCIHUPaHType
ABTOHOMHOW HEKOMMEPUYECKOW 00pa3oBaTeIbHON
OpraHu3alu BBICILIETO o0Opa3oBaHUs
«CKOJIKOBCKMII HMHCTUTYT HAayKd W TEXHOJIOTHUI»
aCIMpaHTy, YCHEIIHO MpOLICAUIEMY HTOIOBYIO
arTecTalyio,  BBIJAETCS  CBUAETEIBCTBO 00
OKOHYaHUU  AaCIIMPAaHTYypbl W  3aKIIOYEHUE O
COOTBETCTBUU JccepTauuu KpUTEPUSIM,
YCTaHOBJIEHHBIM B COOTBETCTBUU ¢ DenepalibHbIM
3ak0oHOM OT 23 aBrycta 1996 roma Ne 127-®3 «O
HayKe M TOCYJapCTBEHHOM Hay4YHO-TEXHUYECKOU
nonutuke» (manee - DenepanbHbld 3ak0H  No



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.

127-®3). AcnupaHTy, HE NPOILIEIIIEMY HTOIOBYIO
arTecTallyio, BBIJAETCS CIpaBka 00 OCBOEHUU
IIpOrpaMMbl ¥ TOATOTABIMBAETCS 3aKJIIOUEHUE,
cojepxaiiee HHGOPMAIMI0O O HECOOTBETCTBUH
JUccepTaluu KPUTEPHUSAM, YCTaHOBJIEHHBIM
®enepanbHbIM 3aKkOHOM 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 various 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. XapakTepucTHKa NPo¢)ecCHOHAILHOM
ACATECJIbHOCTH BBINYCKHUKOB

2.1. ObsnacTu npodeccnoHaNbHOM 1eITeJIbHOCTH

[IpodeccuonanvHas nESITEIBHOCTh BBIMTYCKHUKOB
aclMpaHTyphl IO HampaBlieHHIo «Maremartuka u
MEXaHWKa» BKJIOYACT: HAYYHO-TIPOU3BOICTBECHHYIO
chepy (HaykoeMKue BBICOKOTEXHOJIOTUYHBIE
MPOM3BOICTBA  OOOPOHHOW  MPOMBIIIUICHHOCTH,
a’POKOCMUYECKOTO  KOMIUIEKCA, aBUACTPOEHUS,
MalTUHOCTPOCHHS, TMPOEKTUPOBAHUS W CO3TaHUS
HOBBIX MaTepHalioB, CTPOUTEIILCTBA,
HAy4YHO-MCCIIEZIOBATEIbCKUE U aHAJUTHYECKHE
LEHTPBI B Pa3IUYHBIX OTPACISIX MTPOMBIIIEHHOCTH,

BKJTFOYAsI HedTerazoByio OTpacib,
aBUAKOCMHUYECKUH  KOMIUIGKC W Jp.) H
COLIMAIbHO-IKOHOMHYECKYIO chepy  (dongsl,
CTpaxoBbI€ u yIpaBIsIOLINe KOMIIaHUH,

(bvHAHCOBBIE OpraHU3AIMU U OW3HEC-CTPYKTYPHI, a
Takke 00pa3oBaTeNbHBIE OPTaHU3AIMU BBICIIETO
oOpa3oBaHUs).

2.2 O0beKThI NPOeCCHOHAIBLHOM AeATeJbHOCTH

[TousTus, THUIIOTE3bI, TEOPEMBI,
(hU3UKO-MaTEMaTHYECKUE  MOJENIH,  YHMCIICHHBIE
aNTOPUTMBI u MIPOTPaMMBlI, METOMBI
OKCIIEPUMEHTAJILHOTO  MCCIIEJIOBAaHUS  CBOMCTB
MaTepuasoB u MPUPOTHBIX SIBJICHU,

(U3NKO-XUMUYECKHX TIPOIECCOB, COCTABISIONINE
copepkaHue (yHAAMEHTAJIbHOW M MPUKIAIHON
MaTeMaTUKHA, MEXaHUKU U JPYTUX €CTECTBEHHBIX
HayK.

2.3 Buabl npodeccHoHANbHOM AeSITeIbHOCTH

B pamkax OCBOEHHS TpPOTpaMMbl aCIUPAHTYPHI

BBIITYCKHHUKH MOTYT T'OTOBUTLBCA K PCIICHHUIO 3a1a4d

NpOopECCHOHAIIBHOW  JESATEIBHOCTH  CIICAYIOIIMX

BHUJOB:

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

- OIIBITHO-KOHCTPYKTOPCKAsA MW YIPaBJICHUCCKAA

JeSITEIIEHOCTh B Pa3IUYHBIX
BBICOKOTCXHOJOI'MYHBIX o0nacTIx
IPOMBIIIICHHOCTH;

- npodeccroHanbHas IpeTIoaBaTeIbCKast
JeITeJIbHOCT, B O0NACTH  MaTeMaTHKH,



MaTEMaTU4YECKOI0 MOJIEIMPOBAHMSI, MEXaHUKU
1 UTHPOPMATHUKH;

IPEINPUHUMATEILCTBO M MHHOBALUM  JUIS
BHEJIPEHUSI 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
competencies,

of the

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)

9

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
CO3JJaHHE€ MOTEHIMAJIbHBIX PHIHKOB;
AQHAJINTHYECKH MBICIUTh U OBITh CIOCOOHBIM
JIOHOCHUTb pE3yJbTaThl CBOMX HCCIECIOBAHHI

KaKk 10  CIENWaJUMCTOB, TaKk W IO
HECIIEINAINCTOB;

JIEMOHCTPUPOBATh u MIPUMECHSITh
Ieaarort4€CKuc HaBbIKH,

paboTarb Kak B  KOMaHjae, TaK W
CaMOCTOSTEILHO;

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

mentioned-above 3.1. [loMHMO BBIIIETIEPEUHCICHHBIX KOMITETEHIIHIA,
graduates of PhD Program y BBIIYCKHHKOB aCIHPaHTypbl

JOJDKHBI  OBITH



should form the following competencies:

Track "Mathematics"

Matrix

PC-1. The ability to independently plan
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

c(hOpMHUPOBAHBI CIEAYIONINE KOMIIETCHIIUH:

Tpek «MaremaTuka»

Marpuna xkommereHiui Tpek

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

MaTeMaTU4YEeCKON U TEeOpEeTUYEeCKON (PU3UKH.

IIK-2. CnocoGHOcTh pa3pabarbiBaTh HOBBIE
y4eOHBIC KypChI, aJanTUpoOBaTh W 0000IIaTh
pe3ysbTaThl COBPEMEHHBIX HCCIEIOBAaHUN IS

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

METOMYECKMX MaTepuasioB, y4eOHbIX MOCOOUM
1 y4eOHHKOB.

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

PELEH3UPYEMBIX MEXKIYHAPOIHBIX KypPHAIAX.

[IK-4. CnocoOHOCTB AenaTh Hay4YHbIC JOKIAIbI
BBICOKOTO YPOBHSI Ha MPECTHXXHBIX POCCUHCKUX
U MEXIyHApOIHBIX KOH(EPEHIHUIX.

[IK-5. Crnocob6HOCTh OpraHHU30BaTh
HayYHO-UCCIIEIOBATEIBCKY IO paboty B
o0Opa3oBaTeibHON OpraHu3alui, B TOM YHCIIE
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



research, carry out educational and
methodological work in the fields of
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.

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 xomnereHuuit  Tpek  «MexaHuka»
npeacrasiena B [Ipunoxxenun 2.

Tpek «BoruncianTe/ibHAs MEXaHUKA)

- IIK-1. CnocobHOCTh MpHOOpETaTh U MPUMEHSThH
3HAHUS 0 MeToJ1ax MaTeMaTU4eCKOro
MOJEIUPOBAHUSA B  MEXaHHKE,  MEXaHMKe
CIUIOIIHOW Cpe/bl, BBIYUCIUTENBHBIX HayKax MU
METOAaX, OCHOBaHHBIX HA JIAaHHBIX, JJIA
TUTAHUPOBAHUS U PealIM3allui HAyYHBIX IPOECKTOB
B YaCTHOM WIH rocyaapCTBEHHOM
HAyYHO-HMCCIIEI0BATEIbCKOM YUPEXKICHUH.

- IIK-2. CnocoOHOCTh NMPUMEHSTh HUHCTPYMEHTHI
OPEeINPUHUMATENIbCKOTO ¥ MHHOBallMOHHOTO
MBIIICHHS, & TaKXKe JeMOHCTPHPOBATH TITyOOKOE
MOHUMaHHUe UK TEXHOJIOTHYECKHUX
WHHOBAIUH.

- TIK-3. CnocoOHOCTH TOTOBUTH M 3allHINATh
no/ipoOHbIe TpOo(ecCuoHaNbHBIE TEXHUYECKUE
OTYETHl A TPOMBIIUICHHBIX MapTHEPOB WU
(UHAHCHPYIOMINX OpTraHU3aLUH.

- IIK-4. CrocoOHOCTh TOTOBUTh U IYOJIMKOBAaThb
Hay4YHBIC CTAaThU B BEIYIIMX MEXIyHAPOIHBIX
KypHaIax.

- TIK-S. Croco6HOCTh pa3BuBaTh
ydueOHO-MeTonueckoe obecreueHne TUCIUILUINH
(Momynel) mOJ PYKOBOJICTBOM  CIICIIHAIMCTA
BbICIIIEH KBaTU(UKAIIMU WA CAMOCTOSITENILHO.



- PC-6. The ability to demonstrate proficient
awareness of the global landscape within
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 Requirements for PhD
programs of the Autonomous Non-Profit
Educational ~ Organization for  Higher
Education "Skolkovo Institute of Science and
Technology", 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

PazpaboTka mporpamMMbl — OCYIIECTBISIETCS B
CcOoOTBeTCTBUM ¢ TpeOoBaHHSMH K Hporpammam
[IOATOTOBKM HAy4YHBIX M HAy4YHO-IIEaroru4eCKux
KaJpoB B aclupaHrype ABTOHOMHOU
HEKOMMepueckoi 00pa3oBaTeiIbHON OpraHu3aliu
BbICIIero 00pa3oBaHusi «CKOJIKOBCKUH WHCTUTYT
HayKHu 51 TEXHOJIOTUIY, denepanbHbBIMU
rOCyAapCTBEHHBIMU TPEOOBaHUSAMHU U JIOKAJIbHBIMHU
IIpaBOBBIMU akTamMu U npasBwiamMu Ckonrtexa. B
CTPYKTYpYy HpOTrpaMMBbl BXOASAT TPU KOMIIOHEHTA:
Hay4HBbIH, 00pa3oBaTeIbHbIH 51 UTOTOBas
arrectauua. OCBOEHUE MPOrpaMMbl ACHUPAHTYPHI
OCYILECTBIIAECTCS acrpaHTaMu o
VMHJVBHlyaJIbHOMY IUIaHY.

CrpykTypa o0pa3oBare/ibHOI NporpaMmbl acniupaHTypbl / Doctoral Program Structure

JyieMeHT 00pa3oBaTe/IbHOM MporpaMmal acnupanTypsl / Doctoral Oosi3aTenbHbI /
Program Element Compulsory

Hayunbiii komnoneHnt / PhD Thesis Research

Hccnenoanns no reme duccepranuu / Thesis Research +
Oo6pa3oBareabHblii KoMnoHeHT / Coursework

MeTtonoJsiorusi Hay4uHoro ucciaenosanus / Research Methodology +

Kypce! no ocHoBHoi npegmerHoi odaactu / Advanced Major-Field +

Courses

Oo6mue kypcesol / General Courses +

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

Philosophy of Science. Candidate Exam

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

®akyasraTusbl / Optional Courses -

Kypchbl 1o nHHOBanusiM M npeanpuHumMarebcTBy / Entrepreneurship -

and Innovation Courses

Ilenarornueckasi npaxkruka / Pedagogical Experience +

YrBepxnenue miana auccepranuu / Thesis Proposal Defense +

KBaimndukanuonunsiii 3x3amen / Qualifying Exam +

E:xeronnas arrecranusi / Annual Progress Review +




JlomosinutenbHasi arrectanusi / Additional Progress Review +

Hrorosas arrectanus / Thesis Final Review

Hrorosas arrecranus / 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.

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

Hay4HbIil KOMIIOHEHT:

HccnenoBanne mo Tteme AUCCEPTALIMA, KOTOPOC
TOTOBUT acCllMpaHTa K CaMOCTOSATEIbHOM HaquOﬁ

NeSITeIbBHOCTU u ABJISIETCS OCHOBHOM
cocTaBisIIolIell  00pa3oBaTeNIbHOW  MPOTPAMMBI
aCIHUPAHTYPBHI.

Oo0pa3oBaTe/IbHbI KOMIIOHEHT:

Metoaponorus HAY4YHOI0 HCCJIe10BAHUA

paccMarpruBacT OCHOBHLIC MCTOAbI W IPAKTUKH
HAy4YHOI'0 HUCCJICAOBAHWA B HpeIlMCTHOI\/'I O6J'IaCTI/I, a
TaKKC O6H_II/IG BOIIPOCHI HaquOﬁ ACATCIIbHOCTH,
BKJIro4as CTaHOapPThI YCCTHOCTHU )51 OTHUKU,
MPAKTUYCCKHUEC HAaBbIKU HAITUCAHUS cTareil U 3asBOK
Ha I'PaHTHBI U T.A.

Kypcbl 10 0CHOBHOI mpeaMeTHOH 00JIaCTH Jat0T
BO3MO)XHOCTH YITYOJICHHOTO M3Y4YEeHHsI KOHKPETHOU
HAay4YHOW OOJIacCTH W HampaBJieHbl HA MOATOTOBKY K
caaye KaHAWAATCKUX HSK3aMEHOB TI0 HAyYHBIM
CIIELUAILHOCTSIM.

OO0mue Kypcebl paccMaTpUBAIOT BOINPOCHI OOIIMX
npobsieM wcropun M pumocopunm Hayku, a TakKe
COBEpLICHCTBYIOT IIPAKTHUYECKOE  BJIAJICHUE
AQHDIMACKUM SI3BIKOM JUISL Y4YacTHsl B Pas3JIMYHBIX
bopMax MEXIYHapOJHOIO HAayyHOro OOMEHa.
[IpomexxyTouHass cepTUUKAIMS 0 AHIITHICKOMY
A3bIKYy DKBHUBAJICHTHA CJade€ COOTBETCTBYIOIIETO
KaHJUIAaTCKOTO AK3aMEHa.

Kypcsi no HHHOBALMSAM U
NpeanpUHUMATEIbCTBY CIIOCOOCTBYIOT
(hopMHpOBaHUIO IpeaIPUHUMATEIHCKOTO
MBIIUIEHUSI M pealu3aluu  CTpaTeruii 1o

KOMMCpIaan3annuu I/ICCJIGI[OBaHI/Iﬁ Hu CTaprarl-
IIPOCKTOB aCIIMPAHTOB.

Ileqaroruyeckasi NPaKTHKAa  IOATOTABIUBACT
BBIIYCKHMKAa K TPAaKTUYECKOM ME€Aarorudyeckoi
JESATEIBHOCTH u BKJIIOYAET KpaTKyIo
TEOPETUUECKYIO MTOATOTOBKY U IMPAKTUUYECKHUH OIBIT



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.

The structure of the PhD industrial path
generally corresponds to the structure of

B Ka4YCCTBC aCCUCTCHTA NPCIIOAAaBaTCIIdA Kypca.

YTBepikaeHue IMJaHA JAUCCEPTALUM SBISETCS
oOsi3aTenbHBIM ~ 3neMeHTOM  OOpa3oBaTenbHOM
IpOrpaMMbl  aClIUPAaHTYPhl, B paMKaXx KOTOPOTO
ACIIUPAHT MAOOJDKCH 3alllUTUTHL IIJIaH JUCCEPTAUN
nepea UuanBuyaabHBIM KOMUTETOM.

AcnupaHT 00si3aH 3alIUTUTH IJIaH JHUCCEPTAlUU B
TeueHue 2 (OByX) JIET C Jarbl 3auUCIICHUs Ha
00pa30BaTeIbHYIO IPOrPAMMY aCIHPAHTYPHI.

KBanupukaumoHHbIi 3K3aMeH OLICHUBAET 3HAHUS
nu HABBIKH aCHI/IpaHTa B 06JIEICTI/I cro
Hay4YHO-HMCCIICIOBATEIIbCKOM JEeITEIbHOCTH n
MPUPABHUBAETCS K KAaHIUJATCKOMY SK3aMEHy IO
CIIEIUAILHOCTH.

Bo Bpemsi  E:keromnoit  arrecramum W
JlomoIHUTENbHOW  aTTecTAIIMH  OIICHUBAKOTCS
pe3ynbTaThl pabOThl acHUpaHTa 3a TOA U JAIOTCA
peKOMCHIIaI_II/II/I 110 peanmaunn I/IHI[I/IBI/I,Z[yaJIBHOFO
IUIaHAa. Onenka KadyecTBa MPOBEJICHHOTO
HCCIICIOBAHUA )41 I[OCTI/IFHYTI:IX aCHI/IpaHTOM
pEe3yIbTaTOB SIBISIETCSI OCHOBAHHUEM JUISl TIPUHATHS
pemieHust O  MPONOKEHUH  OOydeHus 10
00pa3oBaTeIbHOM MPOTPaMMe aCIIUPAHTYPHI.

®@akyabraTuBbl (0onoJHUTEIbHbIE KYPChI IO
BbIOOpY acnupanTa) — ot 0 10 60 3.¢.

HTrorosas arrecranusa:

HroroBasi arrecrauMsi - 3TO THpoIenypa,
YIOCTOBEPSIIONIAST YCIICITHOE OCBOCHUE aCITUPAaHTOM
o0Opa3oBaTelbHOM MPOrpaMMbl  ACHUPAHTYPHl H
OIICHUBAIOIIAs BO3MOXKHOCTh PEKOMEHJIALIUUA €T0
auccepranmuu - K 3amurte. DopMa  3alIUTHI
OpraHMW30BaHa B COOTBETCTBUHM C PETIAMEHTOM
Ckonrexa.

CxonTex mNpeAocTaBiIsieT CTYAEHTY BO3MOXKHOCTb
paboThI HaJ COBMECTHBIM
HAy4YHO-MCCIIEZIOBATEIbCKUM ~ TPOEKTOM  MEXKAY
CkontexoM M HMHAYCTPUAIbHBIM NApTHEPOM BO
BpeMsi 00y4YeHHs MO WHAYCTPUAIBHON TPaeKTOPUHU
aCIUpPaHTYPBHI.

B panHOM cily4ae CTpPyKTypa HHIYCTPUAJIBHOU



Skoltech  Doctoral program. The key Tpaekropuu acnupaHTypbl B LI€JIOM COOTBETCTBYET

difference of the industrial PhD path is a crpykrype mnporpamm acnupanTypsl Ckonrexa.

peculiarity of a coursework component. CyuiecTBeHHOE oTIn4Me UH/TyCTpHAbHON
TPACKTOPUU  ACMHUPAHTYpPhl  3aKIOYAeTCs B
0COOEHHOCTAX 00pa30BaTEILHOIO KOMIIOHEHTA.



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.

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. YcsioBus peanu3anuu NporpaMmbl

CxonrTex BBIMONHSIET TPeOOBaHMs, yCTAHOBJICHHbIE
OI'T x yciuoBHAM  peanu3allMd  [porpaMm
aCIUpaHTyphl, KOTOpPBIE BKJIOYAIOT B cebs 1)
TpeOOBaHUS K MarepuajJbHO-TEXHUYECKOMY U
y4eOHO-MeTOIMYecKkoMy  obecmeueHuto, 2) K

KaJIpOBBIM  YCIIOBUSIM  pealM3aldyd  MPOTrpaMMm
aCTIUPaHTYPHI.
5.1. MarepuaJibHO-TeXHUYECKOe "

yueOHO-MeTOoanYeCcKoe odecrevyeHue

5.1.1. Cxonrex obecrieunBaeT acUpaHTy JOCTYI K
Hay4YHO-MCCIIEZIOBAaTENIbCKOM  MHPPACTPYKType B
COOTBETCTBUM C THPOTPaMMOM aclUpaHTypbl H
WH/IMBUYaTbHBIM TUTAHOM PaOOTHI CTYJCHTA.

5.1.2. Ckonrex o0ecrieyrBaeT acCUPaHTy B TEUEHHE
BCEro Meproja OCBOCHHUS IPOTPAMMBI aCITUPAHTYPhI

UHAVBUAYAJIbHBIA ~ JOCTYII K  DJIEKTPOHHOU
1H(pOpPMaIIMOHHO-00pa30BaTeIbHOM cpene
OpraHu3aly  HOCPEJICTBOM  HH(OPMALUOHHO-

TEJIEKOMMYHHKAMOHHOU ceTH «HTepHET».

5.1.3. Ckonrex obecrieunBaeT aclUpaHTy JOCTYI K
y4e0HO-METOJUYECKUM Marepuaiam,
OUOTUOTEYHBIM dongam u
OMOTMOTEYHO-CIIPABOYHBIM ~ CHCTEMaM, a TakxKe
MH(POPMALMOHHBIM, MH()OPMAIIMOHHO- CIIPABOYHBIM
cucremaM, npodeccuoHaIbHBIM 0a3aM JIaHHBIX,
COCTaB KOTOPBIX OIpPENENEeH AAHHOM MpOrpamMmon
aCIHUPaHTYpPhl U UHAUBHUIYAJIbHBIM IJIAHOM PaOOTHI.

5.1.4. OneKTpoHHas MH(POPMALIMOHHO-
oOpa3oBarenbHas cpena OpraHu3aluu
obecrieuynBaeT  JOCTYNl ~ aclUPaHTy KO BCEM

AJIEKTPOHHBIM pecypcaM, KOTOPbIE CONPOBOXKIAIOT
HAy4YHO-UCCIIEZIOBATEIbCKU U 00pa30BaTENbHbII
MPOIIECCHI, B TOM YHCIIEe K MHPOpMAIH 00 UTOTax
MIPOMEKYTOYHBIX  aTTeCTalluid C  pe3ylbTaTaMu
BBINIOJTHEHUSI MHJMBUYaJbHOTO IUJIJaHA Hay4HOU
NEeATEIbHOCTH u OIICHKaMHU BBITNIOJIHEHHUS
MHAUBUAYaAJIbHOIO IJIaHA paOOTHI.

5.1.5. Hopma o0ecnieueHHOCTH 00pa3oBaTelIbHON
JEeSTENIbHOCTH Y4eOHBIMU U3/IaHUSMU OTIPEIETSAETCS
UCXOJsl U3 pacueTa HE MEHee OJIHOro y4eOHOTro
W3/1aHus B MEYaTHOW W (WJIM) 3JIEKTPOHHOU (hopme,
JOCTAaTOYHOIO  JUIsl ~ OCBOEHHUSL  MPOTrpaMMBbI
aCIMPAHTYphl, Ha KaXKJOrO acIHUpaHTa MO KaKJIOU
JUCUUIUIMHE, BXOIALIEH B MHAMBUAYAJbHBIN IUIaH
paboTHI.



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.

5.2. TpeGoBaHusi K KaJAPOBBIM YCJIOBHUIM
peanusanuy NporpaMm aclupaHTypbl

5.2.1. He wmenHee 60 npOLEHTOB YHCIEHHOCTH
IITaTHBIX Hay4YHBIX 51 (nnn)
Hay4YHO-TIEJarOrHYECKUX pabOTHUKOB,
Y4acTBYIOIIMX B peaju3aldd  [POrpaMMbl

aclMpaHTyphl, HUMEIOT YYEHYIO CTEeNeHb (B TOM
Ylyclie  Y4YEHYI0  CTeleHb, IMOJYyYEeHHYI0 B
WHOCTPAaHHOM TOCYyIapcTBE M IPHU3HABAEMYyIO B
Poccuiickoit @enepanun) u (win) yueHoe 3BaHue (B
TOM YHCJIE YYEHOE 3BaHME, IOIYYEHHOE B
WHOCTPAaHHOM TOCyJapcTBE U IpPU3HABaeMoe B
Poccuiickoit denepanyn).

5.3. Ananranusi nporpaMMsbl 00y4eHHsI JIOei ¢
OrpaHNYeHHbIMHM BO3MOKHOCTSIMU

OO6pa3zoBarenbHasi MporpaMMa aganTUPOBaHA s
o0y4YeHHs] WHBAIUIOB M JIONEH C OTpaHHYEHHBIMU
BO3MOXHOCTSIMMU.

CrymeHTaM U3 4Kcla WHBAIMIOB M JIMIAM C
OrpaHM4YC€HHBIMH BO3MOXHOCTAMU oOecreunBaeTcs

JOCTYyH KO BCEM 3/JaHUAM U IOMEIICHUSM
WHCTUTYyTa, TA€ co3maHa Oe3bapbepHas cpema. B
o0pa3oBaTeIbHOM nporecce UCTIOJIB3YIOTCS

CHelMallbHble TEXHUYECKHE CcpelncTBa OOydyeHHs
KOJUIEKTUBHOTO W HMHJMBHYaJIBHOTO IOJb30BaHUS
JUIS  WHBAJIMJOB M JMI C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMU  3JI0POBbsI; BCEM OOydaroUIMMCs
MIPEIOCTABIISIIOTCS TIeYaTHbIE U (WJIN) AJIEKTPOHHbIE
o0pa3oBareibHble pecypcsl B dopmax,
aJIalITUPOBAHHBIX K OTPAHUYEHUSIM 3/10POBBSL.



ObpasoBaTenbHas NporpaMma acnupaHTypsl «MaTemaTuka n MexaHuka», Tpek «MaTemaTuka», peanuayemas
B cooTBeTCTBMM ¢ TpeGoBaHUAMM K NpOrpaMmMam NOATroTOBKM Hay 1 Hay paror Kagpos
B Type AB 7 “ o6p Vi opr 0
«CKONKOBCKUM MHCTUTYT HayKuU M TEXHOMNOIMIA», Hay4Has cneunansHocTb: «1.1.2 uddepeHumnansHslie
ypaBHeHus 1 MaTemaTnyeckas duankar, «1.1.3 FeomeTpus 1 Tononorus», «1.1.5 Matematuyeckas noruka,
anrebpa, Teopus YnNCen U ACKPEeTHas MaTemaTikar /

PhD Educational Program: " ics and hanics", track " ics”, il under Requi

PhD prog! of the Non-Profit i [o] ization for Higher Institute of
Science and Technology", research area: "1.1.2 Differential Equations and Mathematical Physics", "1.1.3 Geometry and
Topology", "1.1.5. Mathematical Logic, Algebra, Number Theory and Discrete Mathematics"

for

®dopma oby4eHuns — o4Has, cpok 0byyenws — 4 roaa, rog npuema — 2026 /

Pe3yabTarhl 00yuenusi (komnerenuun) / learning outcomes (competences)

Mpunoxexue 1 - MaTpuua koMneTeHUUn
A ix 1 - Matrix of C

3a4éTH Komnerennuu / Competences
ble
eanHmL K1/C1 | K2/C2 | K3/C3 | K4/C4 | K6/C6 | K7/C7 | K8/C8 | K9/CO |MK1/PC1|MK2/PC2|NK3/PC3 |MK4/PC4 |MK5/PCS | K1 - POPMYMPOBATE TeMy YHUKAILHOIO HAY4HOIO HCCTEI0BANNS,
o OTBEYAIONIEro 3aMPoCcam 0G1IeCTBA, IVIAHHPOBATE M BBINOIHSTH HAY4HO-
Havmerosanve snemenTa obpasosatensHoii nporpammel / | Koakypca/ |bl/ ECTS | KaTeropus anemeHTta / patory, or pron 1
Doctoral Program Element Course code | credits Element status THYECKIX ;lel;loHt‘TplflpoBBTb JIHIEPCKHE KAYECTBA, OLEHHBAT
1. Hay4Hbli KOMNOHEHT / PhD Thesis Research b PE3YILTATOR ii B KpaTKOCP! iin
. cpeanecpounoii nepenextusax / C1 - conceive, plan and conduct original
W no Teme praumm / Thesis - QGRsaTenEHEI)/ x x x x x x x x x x x research work relevant to society, with integrity and at a high standard, and
Compulsory demonstrate leadership skills and foresight for the near-term or medium-
= term practical impact of his or her research;
2. O6pasoBaTesibHbIN KOMNOHEHT / Coursework
M WS Hay4HOrO / h 0O6s3aTenkHbIn / K2 - BHOCHTB BK.IaJl B HAYYHbIE 3HAHHUS IyTeM NPHMEHeHHs! HayuHLIX
2y 6 C y MeTO/10B M BBICT CTPYKT i
— aprymentauun / C2 - make an original contribution to knowledge through
HayuHo-uccneaoBatensckuii cemuHap structured reasoning and the application of the scientific method;
«CoBpeMeHHble NpobreMbl MaTeMaTyeckoi
x x x x x x x x x x
buankn» / K3 - npo1eMOHCTPHPOBATH MACTEPCTBO B 00.1CTH HCC/IEI0BAHMS, BKII0YAs
1 Research Seminar "Modern Problems of Mathematical DG060268 6 3HAHME TEOPHH, METO0JIOTHH H HayuHOii JuTepatypbl / C3 - demonstrate
= = 7 = mastery of the academic domain of his/her research, including pertinent
Kypcei no HOl 06nacTu u3 O6sisarentHbii / theory, methodology, and scholarly literature;
Adh d Major Field Courses from the list 12 C y - "
x K4 - y4uTBIBATH COUHAIbHBII, IKOTOTHYCCKHIT, 1eJI0BOI H ITHYECKHIi
2 KsaHToBasi Teopusi nosnisi | / Quantum Field Theory | MA060838 6 KOHTEKCT NpH Np Hay4HOro a TaKKe T
3HAHHA 32 it o6acTn / C4 - appreciate
KnacTepHbie MHOrooGpasus v cynepcummeTpuiHble the social, environmental, business, and ethical context of his or her research,
KanmbpoBouHble Teopuu / Cluster Varieties and x as well as gain contextual knowledge outside his or her primary field of
3 Supersymmetric Gauge Theories MA060768 6 learning;
BBepneHue B AByMEpPHYI0 KOH(OPMHYIO TEOPUIO Nons X X KS - nemoncrpuposars Th p Th HCC. € ynopom Ha
/ Introduction to Two-Dimensional Conformal Field NPAKTHYECKOE PHMEHECHHE, OPHEHTHPYSICH HA MOMCK H/WIIH CO31aHHe
4 Theory MAO60694 6 TEHIHAIBHBIX PhIHKOB / C5 - demonstrate the ability to frame research in
the context of applications and identification or creation of potential
WHTerpupyemble CUCTEMbI KNAacCUYECKoN MexaHukm / x markets;
5 Integrable Systems of Classical Mechanics MAO060695 6
K6 - aHAIHTHYECKH MBICIMTb H ObITh CIIOCOOHBIM JIOHOCHTH Pe3YJIbTAThI
6 IaMUIETOHOBA MexaHVKa / Hamiltonian Mechanics MAO60697 s x x x x QB?MX uccne{mnalmﬁ KaK 10 cn'euuanucmn, TaK H _tlo necnenuaanucros / C6 -
think analytically and communicate the results of his or her research to both
XapaKTepucTuyeckue Knacchl 1 Teopust expert and non-expert audiences;
nepeceyeHunin / Characteristic Classes and Intersection x x x x
7 Theory MA060767 6 K7 - 1eMOHCTPHPOBATEL H IPHMEHATH Nearornyeckue nHapbiku / C7 -
MeToabl KOH(OPMHOIA TEOPUM NONA B KBAHTOBO demonstrate and apply pedagogical proficiency;
x
8 ;e;;:v;v;:c:;&;w / Methods of Conformal Field Theary for| _MA060699 5 K8 - paborarh Kak B KOMaH/le, TAK U camocTosiTe/1bHo / C8 - work together
with other people and work independently;
YHusepcarnbHble 06epTbiBatoLne anrebpbl u x )
9 sHrMaHbl / Universal Enveloping Algebras and Yangians MA060513 6 K9 - nposaasim, auepexne enocobiocTn 5 aGnacTuupaxpaﬁonm iy
X Te / C9 - demonstrate
10 | [lononHuTenbHbIe rMasbl TEOPUU NpeCcTaBNeHnit / MAO060837 6 x leadership capacity for technological innovation
11 Tononormueckas pexypcus / Topological Recursion MAO60835 s x x IIK1 - cnoco6HOCTH CAMOCTOATELHO IIAHHPOBATH H TNPOBOINTE HayHBIE
B 001aCTH MATEMATHKH, MATEMATHYECKOIi H TEOPeTHYECKOI
¢uzuxu / PC1 - the ability to independently plan and conduct scientific
CynepcuMMETpUYHbIE KanMGPOBOUHBIE TEopN 1 x x x x research in the field of mathematics, mathematical and theoretical physics;
VHTErpmpyemble cucTembl / Supersymmetric Gauge TIK2 - cnocodHocTh pa3pabaThiBaTh HOBbIE y4eOHbIC KYPChI, A1aNITHPOBATE
12 Theories and Integrable Systems MA060382 6 M 00001ATH Pe3yJIbTATHI COBPEMEHHBIX HCCJICIOBAHMI LISl LeJIei
NPenoaBaHnsi MATEMATHYECKHX IMCHHILIHH B BEYIIHX BBICUIHX Y4eGHbIX
Pazosble Nepexoabl B CCTEMaX C OTpaxaTesibHON 3aBeJleHHsIX, BKJII0YAs MOATOTOBKY METOJHYECKHX MATEPHAJIOB, Y4eOHbIX
NONOXUTENLHOCTLIO / Phase Transitions via Reflection x x nocouii u yueounkon / PC-2. The ability to develop new courses, adapt and
13 Positivity MAO060840 6 summarize the results of modern research for the purposes of teaching
®a3oBble Nepexozbl B MOAENH NpocadMBaHms. malhematlca'l dlschlplmes in Iea'dmg hlghe.r educational institutions, including
the preparation of methodological materials;
KoHhopMHas NHBApUAHTHOCTb KPUTUYECKOTO
npocayneanus. / Phase Transitions in the Percolation TIK3 - 10AroToBKa H NyGIMKAIMS HAYYHBIX CTaTeil B 001acTH
14 Model. Conformal Invariance of Critical Percolation. MA060839 6 MaTeMaTHYecKoii H TeopeTHIecKoii PHINKH B BEIYLIHX PelleH3HPYeMbIX
MesATyHAPOAHbIX KypHanax / PC-3. Preparation and publication of scientific
x articles in the field of mathematical and theoretical physics in leading peer-
15 PumaHoBbI noBepxHOCTy / Riemann Surfaces MAO060836 6 reviewed international journals;




WHTEerpypyemble CUCTEMBI YaCTULL U HENUHEHbIe
ypaBHeHus / Integrable Many-Body Systems and

IIK4 - cnoco6HoCTH e1aTh HayYHbIe J0KI/IbI BLICOKOTO YPOBHS HA
MPECTHAKHBIX i M MeKIy / PC-4. The

X
16 Nonlinear Equations MA060602 ability to make high-level scientific reports at national and international
prestigious conferences;
Baepetie s KBaHTOBYIO TEOPUIO NONs / Introduction TIKS - cioco6HOCTH OPraHu30BaTh HAYYHO-HCC/IEN0BATEILCKYI0 / pafoTy B
17 __ |to Quantum Field Theory MAQ60505 00pasoBaTeIbHOIi OPraHU3ALHH, B TOM YHC/I€ CIIOCOHOCTD PYKOBOIMTH
Hay4HO-HCCAe10BATENLCKOI padoToii cTyrenTos / PC-5. The ability to
o organize research work in an i or ization, i ing the ability
leomeTpus B Teopuu nons, BTopoi atan / Geometry to direct the research work of students
18 in Field Theory, Second Step MA060770
0O6s3arenbHbIn /
0O6wwue Kypcbl / General Doctoral courses [« y
WcTopus u dunocodus Hayku. KaHaupaTtckuin
9k3ameH / History and Philosophy of Science. Candidate
19 Exam DG060026
AHInniicknid 83biK. KaHanaaTckwii aksameH / English.
20 Candidate Exam DG030003
HeobsizaTenbHbin /
®akyneTaTuBbl / Optional Courses Optional
MoaroToska ny6nmMkaunm u Hay4Horo aoknaaa / How
to Write a Paper and Present your Research
21 DE030823
Kypcbl o MHHOBaLMAM 1 NpeanpUHAMAaTEnLCTBY N3
KaTanora Kypcos /
Entrepreneurship and Innovation Courses from Course
22 Catalog
Meparoruyeckas npakTuka / Pedagogical Experience DG030005 O6s3arentHbli /
Compulsory
YTBepxxaeHue nnaHa auccepraumm / Thesis Proposal Defense DD060021 O6s3aTentHbii /
Compulsory
- g O6asaTtenbHbIi /
KeanudukaumoHHbI 3k3ameH / Qualifying Exam DD030020mm

Compulsory

ExerogHas atrectaums / Annual Progress Review

0O6s3arenbHbIi /
Compulsory

JononHuTenbHan arTectauus / Additional Progress Review

O6szaTenbHbIN /
[

y

3. Utorosas

Final Revie

/ Thesis

Wrorosas atTectauus / Thesis Final Review

O6s3arenbHbIn /
Compulsory




MpunoxeHune 2 - MaTp1ua KOMNeTeHUUN
| Appendix 2 - Matrix of Competences

O6pasoBartenbHas nporpaMmma acnupaHTypbl «MaTemaTuka u mexaHuka», Tpek «MexaHuka», peanusyemas
B COOTBEeTCTBUM ¢ Tpe6GoBaHUAMM K NporpaMmmam NoAroToBKU Hay4HbIX U Hay4YHO-NeJarorm4yeckux
KaapoB B acnupaHType ABTOHOMHOW HeKOMMepYecKon obpa3oBaTenibHOM OpraHu3aumum BbiCLLEro
o6pa3oBaHuA « CKONKOBCKMIA MHCTUTYT HayKU U TEXHONOIMIM», Hay4YHble cneumanbHocTh: «1.1.8 MexaHuka
AedopMnpyeMoro TBepaoro Tenay, «1.1.9 MexaHuka xxuakocTtu, ra3a u nnasmbi», «1.2.2 Matematmnyeckoe
MOAENMPOBaHUE, YNCNEHHbIE METOAbI M KOMMMNEKChI NporpaMM», «2.6.17 MatepvnanoseaeHne»
/ Pe3yabrarsl 00yuenns (komnerennun) / learning outcomes (competences)
PhD Educational Program: "Mathematics and Mechanics", track "Mechanics", implemented under Requirements for
PhD programs of the Autonomous Non-Profit Educational Organization for Higher Education "Skolkovo Institute of
Science and Technology", research areas: "1.1.8 Solid Mechanics", "1.1.9 Fluid Mechanics", "1.2.2 Mathematical
Modeling, Numerical Methods and Software", "2.6.17 Materials Science"
dopma 0bydeHus — o4Has, cpok obyyeHuns — 4 roga, rog npvema — 2026 /
Full-time study, study period — 4 years, year of admission — 2026
HaunmeHoBaHue anemeHTa obpasoBaTe ow nporpa / Ko, ca/ SauETHEIe Kateropust
MEHOBaHNE 3rIeMEeHTa 00pasoBarerbHON MporpamMb! A Kyp enuHnuby/ | anmementa/ | K1/C1 | K2/C2 | K3/C3 | K4/C4 | K5/C5 | K6/C6 | K7/C7 | K8/C8 | K9/C9 |K10/C10 | K11/CH1 [K12/C12
Doctoral Program Element Course code .
ECTS credits | Element status
1. Hay4HbIi KOMNOHeHT / PhD Thesis Research
Oo6sas3aTenbH
UccnepoBaHus no teme aucceprauum / Thesis Research ° "y, X X X X X X X X X X X
2. O6pasoBaTenbHbIf KOMMOHEHT / Coursework
MeTogonorus Hay4Horo nccrieaosaHus / Research - O6s3atensH
Methodology bl /
MeTogonorusi Hay4Horo nccneaoBaHus: HayYHbI
1 cemMuHap ueHTpa TexHonoruii Matepuanos / Research | DG030102dm 3 X X X X X
Methodology: CMT Research Seminar
Kypcbl no ocHOBHOM NpeaMeTHOM 06nacTi us cnucka / o Ob6szaTtenbH
Advanced Major Field Courses from the list bl /
) OCH.O'BI:I aﬂﬂMTVIB!-H:IX TexHonorui / Fundamentals of MAOG0243 6 " M M « «
Additive Technologies
3 (DyHKL‘lMOHaJ'IbeIe- martepuansbl 1 MOKpbITKSA / Functional MAO60514 6 . . . X X
Materials and Coatings
4 MexaHuka cnnolHbIX cpeg / Continuum Mechanics DA060181 6 X
5 OcHoBbl MexaHMKm.,qecbopMVpremoro TBEPAOro Tena / MAO30575 3 «
Fundamentals of Solid Mechanics
6 OC.HOBbI MGX?HVIKVI KWOKOCTU 1 ra3a / Fundamentals of MAO060570 6 «
Fluid Mechanics
7 rlp‘l/IKJ'Ia,D,Ha;I. MexaHwukKa XWAKOCTU U ra3a / Engineering MAO60852 6 M
Fluid Mechanics
7 TepMO,EI,I/IHaMI{IKa MaTepM.anos n pedekTbl / MAO30589 3 M
Thermodynamics of Materials and Defects
7 KonebaHusi cuctem c pacnpegeneHHsIMm MA030712 3 x
napametpamu / Vibration of Continuous Svstem
8 HenwuHelHble konebaHus / Nonlinear Vibrations MA030713 3 X
3 AHaJ'IV.IS " I'IpoeIfTVIpOBaHI/Ie KOHCTPYKUMIA / Structural MAO60067 5 .
Analysis and Design
9 l—I|/|cr|eHH.|;|e Me'TO,CI,I?I B Hayke 1 .TeXHI/.IKe / Numerical DAO60239 6 « «
Methods in Engineering and Applied Science
10 L‘lVICJ'Ie'HHbIe MeToabl Ans 3aK0HQB coxpaHeHusi / MAO60574 6 «
Numerical Methods for Conservation Laws
11 OcHoBbl MeTannyprum / Fundamentals of Metallurgy MAO030519 3 X
12 MeToa KOHeYHbIX 3aneMeHToB / Finite Element Analysis MAQ060355 6 X X
13 nepCHEKTVIBHb!e' a,EI,EI,I/ITI/IBHbIe'TeXHOJ'IOFVI!/I - Kepamuka MAOGO516 6 " < «
/ Advanced Additive Manufacturing — Ceramics
MW ons maTtepuanoBeneHnsi, MHXeHepHbIX
13 NPUIOXEHUIA 1 TexHororuit / Al for Material Science, MAQ60832 6 X X
Engineering, and Technologies
MeToapb! MaLMHHOTO 0BYy4EHNS A UHXKEHEPHBIX
14 |npunoxeHnii / Machine Learning for Engineering MA030518 3
Applications
15 BblqwchTeanag ﬂMHaMV!Ka XKUAKOCTU 1 rasa / MAO060450 6 M
Computational Fluid Dynamics
16 Me‘l:ogbl 9HTMMMSauMM KOHCTPYKUMI / Structural MAO060452 6 X M
Optimization
Ob6si3aTenbH
O6wwwme Kypchl / General Courses 9 biii [
17 MCTOpMH " cbmpococbma Hay.Km. KaHnmgaTCme 9K3aMEH | =nonnoe 6 «
/ History and Philosophy of Science. Candidate Exam

Komnerenuuu / Competences

K1 - hopmynupoBaTh TeMy yHHKAJIBHOIO HAyYHOTO MCCIIEIOBaHHS, OTBEYAIOIIEro 3aIpocaM o0LIecTBa,
IUIAHUPOBATH U BBIIOJHSATH HAyYHO-HCCIEA0BATEIbCKYIO paboTy, MPUICPKHBASCh BEICOKHX CTAHIAPTOB
1 OTHYECKUX MPHHIIUIIOB, IEMOHCTPUPOBATH JINJEPCKUE KaueCTBA, OLICHUBATH IPHMEHUMOCTD
PEe3yJIBTaTOB HCCIIEOBAHHI B KPaTKOCPOYHOM 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
her research;

K2 - BHOCHTB BKJIaJl B HAYYHBIC 3HAHHS ITyTEM IPUMEHCHHS HAyYHBIX METOJ0B UCCIICOBAHUS 1
BBICTPaMBaHHs CTPYKTypUpOBaHHOMU aprymenTaunu / C2 - make an original contribution to knowledge
through structured reasoning and the application of the scientific method;

K3 - nposeMoHCTpUpPOBaTh MaCTEPCTBO B 0OJIACTH HCCIIEI0OBAHNUS, BKIIIOYAs 3HAHUE TEOPUH,
METO/IOJIOTHH 1 Hay4yHOU nuTeparypbl / C3 - demonstrate mastery of the academic domain of his/her
research, including pertinent theory, methodology, and scholarly literature;

K4 - yyuThIBaTh COIMANBHBIIN, YKOJOTMYECKUH, AETOBON U AITUYECKUIT KOHTEKCT IPU MPOBEICHUN
HAyYHOT'O MCCIIEJIOBAHUS, A TAKKE PACIIMPATH 3HAHMS 3a IpeJielaMid OCHOBHON 00J1aCTH MCCIIeI0BaHHs
/ 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;

K35 - 1eMOHCTpHPOBaTh CIOCOOHOCTH MPOBOJUTH UCCIICAOBAHHUE C YIOPOM Ha IPAKTHIECKOE
NPUMEHEHNEe, OPUCHTHPYSCh Ha TTOUCK /MM CO3aHUe MOTEHIMANbHBIX phiHKOB / C5 - demonstrate the
ability to frame research in the context of applications and identification or creation of potential
markets;

K6 - aHaTUTHYECKN MBICIHTD H OBITH CIIOCOOHBIM JOHOCUTH PE3YJIbTaThl CBOMX HCCIIENOBAHMIH KaK 110
CIEMAINCTOB, TaK | 0 Hecneruanctos / C6 - think analytically and communicate the results of his or
her research to both expert and non-expert audiences;

K7 - neMoHCTpHpOBaTh M IPUMEHATH Heparorndeckue HaBbiku / C7 - demonstrate and apply
pedagogical proficiency;

K8 - paborarb kak B koMaHJe, Tak U camocrositesibHo / C8 - work together with other people and work
independently;

K09 - nposiBIsTS JIHAEPCKHE CIIOCOOHOCTH B 00aCTH pa3pabOTKU M BHEAPEHUS] HHHOBAL[MOHHBIX
TexHnueckux pemenuii / C9 - demonstrate leadership capacity for technological innovation

K10 - Crioco6HOCTb CaMOCTOSITEIIBHO IPOBOJUTH HAyYHBIE CCIICIOBAHHS, PYKOBOIUTh HAYYHBIMH
UCCIIeOBAHUSMU U IPOBOAUTH Y4eGHO-METOAMUYECKYIO paboTy B 06IACTH IIPOLIECCOB U ABICHHUIA,
COMPOBOXK/IAIOIIUX TCICHUE OJHOPOIHBIX 1 MHOTO(A3HBIX CPEL MPH MEXaHUUECKHX, TCIUIOBBIX,
9IIEKTPOMATHUTHBIX U TIPOYNX BO3ICHCTBHUSX, @ TAKXKE B LEIAX MOCTPOCHHUS H UCCIIEI0BAHUS
MaTeMaTHYeCKUX MOJIelel IS ONMCAHNUs TapaMeTpoB ITOToKoB ABMKyImxcs cpex / 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 CaMOCTOSITEIBHO POBOAUTH HAYYHBIC HCCIIEIOBAHNUS, PyKOBOAUTH HAYYHBIMU
HCCIIE0BAHUSME U IIPOBOAUTH Y4eOHO-METOANYECKYIO paboTy B 00JaCTH HAyKH, H3ydaroLIeit
3aKOHOMEPHOCTH IIPOLIECCOB JIe(hOPMUPOBAHUS, HOBPEXKACHHS U PA3PYILIECHUs] MATEPUAIIOB PA3IUYHOM
MIPUPOIBI, @ TAKXKE HATPSIKSHHO Je(pOPMUPOBAHHOE COCTOSTHHE TBEPABIX TEI U3 STHX MaTEpPUAIIOB, IIPH
MEXaHHYECKUX, TCIUIOBBIX, PaHAL[HOHHBIX, CTATHYCCKUX M JHHAMHYCCKUX BO3CHCTBUSX B MACCHBHBIX
U aKTHBHBIX, TA30BBIX M JKHIKHX Cpeax U Mosix pasznuaHoit npuposst / C11 - The ability to
independently conduct scientific research, lead scientific research, carry out educational and
methadolngical work in the field of science that stndies the natterns of deformation damaoce and




18 AHrnuncknn s3bik. KaHamaatckun ak3ameH / English.

UtoroBas attectaums / Thesis Final Review

c DG030003
andidate Exam
® el Heobs3arenb
aKynbTaTuBbI / Optional Courses HistiA / Optional
19 I'Iogromaka ny6nvkaumm n Hay4Horo aoknaaa / How to DE030823
Write a Paper and Present your Research
20 Kypcbl No MHHOBaLMSIM U NpeanpuHUMaTEnbCTBY /
Entrepreneurship and Innovation Courses
Ob6sa3aTtenbH
Meparornyeckas npakTuka / Pedagogical Experience DG030005 blit /
O6sa3aTtenbH
YTBepxaeHue nnaHa aucceprauum / Thesis Proposal Defense DD060021 oy
O6A3atenbH
KBanudumkaunoHHbIn 3k3aMeH / Qualifying Exam DD030020mm oy
O6sA3aTenbH
ExxerogHas atrectauus / Annual Progress Review Iy
O6sa3aTtenbH
OononHuTenbHas atrectauus / Additional Progress Review Bt /

O6s3aTenbH

bin /
Combulsorv

LILUIVUUIVEILGL WULR 11 WU LIVIU UL SUILLGL AL SWUILS LIV PAUVELE UL ULIULILIGUUM, UALAEY alu
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 - CriocoOGHOCTb TOTOBUTD K ITYOIUKAIMU U ITyOIMKOBATh HAy4YHBIE CTaThH BBICOKOIO YPOBHS B
BBICOKOPEHTHHIOBBIX PELICH3UPYEMbBIX MEK/yHAPOIHBIX HAYYHBIX JKYpHAJIAX B HAyIHBIX 00IACTX,
U3y4aoNIX MEXaHHUKY Ae()OPMHUPYEMOro TBEPAOTO TeNa U MEXaHUKY XKUIKOCTH, Tra3a u miasmbl / C12 -
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 and fluid, gas and plasma
mechanics.



O6pasoBatenbHas nporpamMmma acnmpaHTypsl «MaTemaTuka U MexaHUKa», Tpek « BbluncnurenbHasi MexaHuka», peanusyemas
B cooTBeTCTBUM ¢ TpeGoBaHUAMM K NPOorpaMmamM NOAroTOBKW Hay4HbIX U Hay4YHO-NEeAarornyeckux Kaapos B acnupaHType
ABTOHOMHOI HEKOMMepPUYeCKOW o6pa3oBaTenbHOW OpraHM3aLmm Bbicluero o6pasoBaHus « CKONKOBCKUWA MHCTUTYT HayKu 1
TEXHOMNOTUI», Hay4Has cneumanbHoCTb: «1.1.9 MexaHuKa XUAKOCTY, rasa v nnasmbl» /

PhD Educational Program: "Mathematics and Mechanics", track "Computational Mechanics", i

research area: "1.1.9 Fluid Mechanics"

dopma 06yyeHnst — 04Hasi, Cpok 0byveHuns — 4 roaa, rog npuema — 2026 /
Full-time study, study period — 4 years, year of admission — 2026

d under Requir
programs of the Autonomous Non-Profit Educational Organization for Higher Education "Skolkovo Institute of Science and Technology",

for PhD

Pe3ynbraTbl 06y4eHus (komneTeHumn) / learning outcomes (competences)

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

3auéTHble Kateropus
HanmeHoBaHue anemeHTa o6pa3oBaTtenbHON nporpaMmbl / Doctoral Program Kop kypca / eanHnubl/ 3neM6H2a/ ki/c k2/c2 k3/¢c3 ka/ca K5/¢cs K6/ C6 K7/¢7 k8 /cs ko/co n::fo/ I'I;(:llll n:élzz/ n::fgl n:é:z;/ n:cllssl
Element Course code ECTS credits Element status
1. Hay4HbI/ KOMMOHEHT / PhD Thesis Research
O6s3aTenbHbIi / X X X | X X | X | X | X | X X X X X X X
WccnepoBaHusA no TeMe auccepraumm / Thesis Research - C Isory
2. O6pa3zoBaTenbHbIM K T/ C k
0O6s3aTenbHbIN /
MeTogonorusa Hay4Horo uccnegoBaHus / Research Methodology 3 Compulsory
MeToponorus Hay4HbIx VICCJ'I.e,CLOBVaHI/IVI MHXEHepHbIX cuctem / DG030102¢f M M M M M M M M M M M M X X M
1 Research Methodology for Engineering Systems 3
Kypchbl no ocHOBHO npeAMeTHO o6nacTu n3 cnucka / Advanced Major Obs3aTenbHbIN /
Field Courses from the list 12 Compulsory
YucneHHble MeToabl ANs 3aKOHOB coxpaHeHusi / Numerical Methods MA060574 M M M M M M M M X x
2 for Conservation Laws 6
3 OCHOBbI MEXaHWKW XUOKOCTU 1 ra3a / Fundamentals of Fluid Mechanics | MA060570 6 X X X X X X X X X X
MogenupoeaHme ¢ nomoLLbto MO ¢ OTKPbITEIM UCXOAHBIM KOAOM / MA030583 M M M M M M M M M X
4 Modeling with Open Source Software 3
BBeneHve B MexaHnKy MHOrodasHbIx Te4eHuid / Introduction to MAO030844 M M M M M M M M M M
5 Multiphase Flow 3
MeTogel MoAEnMpoBaHWs 1 aHanuaa Ha OCHOBE AaHHbIX ANs
NPVKNaaHbIX AUHAMUYECKUX cucTeM / Data-driven Modelling and MAO030759 X X X X X X X X X X
5 Analysis for Applied Dynamic Systems 3
BbluncnuTenbHas AMHaMuka XMaKoCcTy U rasa / Computational Fluid MAOB0450 M X X X M X M M X M
6 Dynamics 6
Obsi3aTenbHbIN /
O6wwme Kypchbl / | Courses 9 C Isory
WcTtopus n punocodus Hayku. KaHanaatckui ak3ameH / History and M X
7 Philosophy of Science. Candidate Exam DG060026 6
8 AHMnncknin s3bik. KaHgmaaTckuii ak3ameH / English. Candidate Exam DG030003 3 X X
Heo6s3atenkeHbl
®akynbTaTuBbI / Optional Courses 3 1 / Optional
MogroToBka Nybnkauum u Hay4Horo aoknaaa / M M
9 How to Write a Paper and Present your Research DE030823 3
10 MpvknagHas MexaHuka XUaKoCcTu U rasa / Engineering Fluid Mechanics MA060852 6 X X X X X X X X X X
Kypcbl N0 MHHOBaLWSIM 1 NPeAnpUHUMATENLCTBY U3 KaTanora KypcoB M M M M
11 / Entrepreneurship and Innovation Courses from Course Catalog
O6s3aTenbHbIN / X X X X M
Meparornyeckas npakTuka / Ped: ical Experience DG030005 3 Compulsory
0O6s3aTenbHbIA / X X X
YTBepxAaeHue nnaHa auccepraumm / Thesis Proposal Defense DD060021 6 Compulsory
O6si3aTenbHbIA / X
K d JMOHHBIN 3K3aMeH / Qualifying Exam DD030020mm 3 C Isory
Obs3zaTenbHbIN / X
ExerogHas atrectauus / Annual Progress Review - C Isory
0O6si3aTenbHbIA / X
[ononHutenbHas atTecTauums / Additional Progress Review - C Isory
3. UToroBas atTrectaums / Thesis Final Review
| |06"33"'@""""""I / X | X | X | X | X | X | X | X | X X X X X X X
Wtorosas attectauus / Thesis Final Review - Compulsory

KomneTteHuuu / Competences

K1 - dopmynupoBaTh TeMy YHUKarbHOMO Hay4HOTO UCCreA0BaHuUs, OTBEYatoLLEro 3anpocam
obLLecTBa, NNaHMpoBaTh 1 BbINOMHATL Hay4HO-MCCIIefoBaTeNbCKyo paboTy, NpuaepxmBasich
BbICOKMX CTaHAaPTOB M 3TUYECKMX NPUHLIMMOB, AEMOHCTPUPOBAaTL NMAepCKkMe KayecTsa,
OLeHMBaTb NPUMEHUMOCTb Pe3ynbLTaToB UCCMEA0BaHMI B KPAaTKOCPOYHOW 1 CPeAHECPOYHO
nepcnektuBax / 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 BKNaj B Hay4Hble 3HaHUS NyTeM NPUMEHEHMS Hay4HbIX METOA0B UCCreaoBaHUs n
BbICTPanBaHUsi CTPYKTYpUPOBaHHOW apryMmeHTaumum / C2 - Make an original contribution to
knowledge through structured reasoning and the application of the scientific method;

K3 - [leMOHCTpMpoBaTh MacTepcTBo B 06nacTu UCcneaoBaHus, BKIOYas 3HaHWe Teopun,
METOZO0OrMN 1 Hay4HoOW NUTepaTypsbl / €3 - Demonstrate mastery of the academic domain of
his/her research, including pertinent theory, methodology, and scholarly literature;

K4 - YunTbiBaTh CoOLManbHbliA, 3KONOrM4eCKni, AenoBoii U 3TUHECKUI KOHTEKCT NpY NPOBEeAEHUN
Hay4HOro nccnefoBaHus, a Takke pacluMpsiTb 3HaHWA 3a Npegenamu OCHOBHOM obnacTtn
nccnenoBaHus / 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 - ,ueMOHCTpVIpOBaTb cnocobHoCTb NpoBOAUTL UCCrefoBaHWe C yNOpOM Ha npakTuyeckoe
NpYMeHEHWE, OPUEHTUPYSICh HA MOUCK M/UMK CO3AaHWe NOoTeHUMarbHbIX PbIHKOB / C5 -
Demonstrate the ability to frame research in the context of applications and identification or creation
of potential markets;

K6 - AHanUTNYeCkV MbICIIUTb M BbITb CNOCOGHBIM [JOHOCUTL Pe3ynbTaTbl CBOMX UCCReA0BaHNM
Kak [0 CneumanuncToB, Tak 1 o HecneuuanuctoB / €6 - Think analytically and communicate the
results of his or her research to both expert and non-expert audiences;

K7 - [leMoHCTpMpoBaTh 1 NPUMEHSATL Neaarornyeckne Haeblku / €7 - Demonstrate and apply
pedagogical proficiency;

K8 - PaboTaTb kak B KOMaH/e, TaK 1 camMocTosTeNbHO / €8 - Work together with other people and
work independently;

K9 - ﬂpoﬂBl‘lﬂTb nvoepckue crnocobHocTy B 06nacTu paBpaﬁOTKVI W BHE4pPEeHNA NHHOBALMOHHbIX
TEXHUYECKMX peLueHnit / €9 - Demonstrate leadership capacity for technological innovation

MK10 - Cnoco6HocTb NprnobpeTtath U NPUMEHSTb 3HaHWS O METOAAX MaTeMaTU4eCcKoro
MOAENMPOBaHUSA B MEXAHWKE, BbIYUCITUTESbHBIX HAyKax M MeTOAax, OCHOBaHHbIX Ha JaHHbIX,
ONSA NNaHMPOBaHNA U peanu3auum Hay4HbIX MPOEKTOB B HACTHOM UM rOCYAapPCTBEHHOM
Hay4HoO-UccneaoBaTenbCKOM yupexaeHnum / 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 NPUMEHATL MHCTPYMEHTbI NPEANPUHUMATENBCKOTO U MHHOBALIMOHHOTO
MbILLNEHUS, @ TaKKE AEMOHCTPUPOBATL rMyGOKoe NOHUMAaHWE LKA TEXHOMOTMYECKUX
MHHOBaLMM / PC11 - The ability to apply the instruments of an entrepreneurial and innovative
mindset, demonstrate proficient understanding of the technology innovation cycle;

MK12 - Cnoco6HOCTbL FrOTOBUTH 1 3aLLMLLaTE NoAPOo6HbIe NPodeccroHarnbHble TEXHUYeckue
OTYETbI A1 NPOMBILLIEHHBIX MAPTHEPOB UMK PUHAHCUPYIOLLMX opraHu3auui / PC12 - The ability
to prepare and defend detailed, professional, technical reports for industrial partners or funding
agencies;

MK13 - Cnoco6HOCTb roTOBUTL U Ny6N1KOBaTh Hay4HbIE CTaTbi B BEAYLLUMX MEXAYHAPOAHBIX
XypHanax / PC13 - The ability to prepare and publish research papers in leading international
journals;

MK14 - Cnoco6HocTb pa3suBath y4e6HO-MeToanyeckoe obecnedeHme AMCUUNIMH (Moaynei)
noz pykoBOACTBOM cheLman1cTa BbiCLLen KBanuukaLlmum nunm camoctosTenbHo / PC14 - The
ability to develop educational and methodological support for disciplines (modules) under the
guidance of a specialist of higher qualification or independently;




	 

