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Credits by Years

Block Course Subject Credits Planned Educational Programme
Code type ’ 2 Development Results
Degree Programme 120,00 60,00 60,00
Hydrogen Energy (Research track) 120,00 60,00 60,00
Key Seminars 21,00 18,00 3,00
Rgs_earch Seminar "Computer Modeling of Fuel Cells. c 6.00 6.00 GPC-1.PHY, PC-1, UC-1, UC-2, UC-3
Digital Doubles of PEMFC and SOFC" ’ ’
Research Seminar "Modern Technologies for Creating c 6.00 6.00 GPC-4.PHY, PC-2, PC-8, UC-1, UC-2,
PEMFC and SOFC" ’ ’ ucC-3
Mentor's Seminar C 9,00 6,00 3,00|GPC-1.PHY, PC-1, UC-1
Internship 57,00 6,00 51,00
Free
Preparation of the Graduate Thesis 3,00 3,00
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
GPC-4.PHY, PC-1, PC-2, PC-3, PC-4,
C 3,00 3.00|pc5, PC-6, PC-7, PC-8, UC-1, UC-2,
Preparation of the Graduate Thesis UC-3, UC-4, UC-5, UC-6
Fixed 54,00 6,00 48,00
Project C 6,00 6,00 GPC-1.PHY, PC-1, UC-1
Research Project C 48,00 48,00 (GPC-1.PHY, PC-1, UC-1
Major 39,00 36,00 3,00
Introduction to Machine Learning C 3,00 3,00(GPC-1.PHY, PC-1, UC-1
Constructional and Functional Ceramics for Solid Oxide c 6,00 6,00 GPC-1.PHY, GPC-4.PHY, PC-1, PC4,

Fuel Cells (SOFC)

PC-5, UC-1




Proton Conductivity of Materials with a Confined State

GPC-1.PHY, GPC-4.PHY, PC-1, PC-4,

3 of Water C 6,001 6,00 PC-5, UC-1
Systems and Methods for Hydrogen Production and c 6.00 6.00 GPC-1.PHY, GPC-4.PHY, PC-1, PC-4,
4 Storage ’ ’ PC-5, UC-1
Electrochemistry of Proton-exchfange Membrane Fuel c 6.00 6.00 GPC-1.PHY, GPC-4.PHY, PC-1, PC-4,
5 Cell (PEMFC) and Redox Batteries ’ ’ PC-5, UC-1
6 Stochastic Processes in Physics and Beyond C 6,00 6,00 GPC-1.PHY, PC-7, UC-1, UC-2, UC-3
7 Physics of Soft Matter C 6,00 6,00 GPC-1.PHY, PC-1, UC-1
Final State Certification (FSC) 3,00 3,00
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
GPC-4.PHY, PC-1, PC-2, PC-3, PC-4,
C 3,00 300155, pc-6, PC-7, PC-8, UC-1, UC-2.
1 Final Qualification Paper UC-3, UC+4, UC-5, UC-6
Nanoelectronics and Photonics (Research track) 120,00 60,00 60,00
Key Seminars 21,00 18,00 3,00
1 Mentor's Seminar C 21,00 18,00 3,00 [GPC-1.PHY, UC-1
Internship 57,00 6,00 51,00
Free
Preparation of the Graduate Thesis 3,00 3,00
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
GPC-4.PHY, PC-1, PC-2, PC-3, PC-4,
C 3,00 300155, pc-6, PC-7, PC-8, UC-1, UC-2.
1 Preparation of the Graduate Thesis UC-3, UC+4, UC-5, UC-6
Fixed 54,00 6,00 48,00
GPC-1.PHY, GPC-3.PHY, PC-3, PC-4,
1 Project C 6.00) 6,00 PC-5, PC-6, PC-7, UC-4, UC-5, UC-6
GPC-1.PHY, GPC-3.PHY, PC-3, PC-4,
2 Research Project C 48,00 48.00|pc 5 pC-6, UC-4, UC-5, UC-6
Maijor 39,00 36,00 3,00
1 Introduction to Machine Learning C 3,00 3,00|GPC-1.PHY, PC-1, UC-1
_ _ _ c 6.00 6.00 GPC-1.PHY, GPC-4.PHY, PC-1, PC-4,
2 Introduction to Superconducting Electronics ’ ’ PC-5, UC-1
3 Low-dimensional Electron Systems C 6,00 6,00 GPC-2.PHY, PC-1, PC-3, UC-1, UC-2
4 Stochastic Processes in Physics and Beyond C 6,00 6,00 GPC-1.PHY, PC-7, UC-1, UC-2, UC-3
5 Physics of Soft Matter C 6,00 6,00 GPC-1.PHY, PC-1, PC-3
6 Nanoelectronics C 6,00 6,00 GPC-2.PHY, PC-2, UC-1, UC-2
7 Laser Physics and Nonlinear Optics C 6,00 6,00 GPC-2.PHY, PC-2, UC-1, UC-2
Final State Certification (FSC) 3,00 3,00
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
c 3,00 3,00 GPC-4.PHY, PC-1, PC-2, PC-3, PC-4,

Final Qualification Paper

PC-5, PC-6, PC-7, PC-8, UC-1, UC-2,
UC-3, UC-4, UC-5, UC-6




Space Physics (Research track) 120,00 60,00 60,00
Key Seminars 21,00 18,00 3,00
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
Research Seminar "Statistical Analysis of the Space C 6,00 6,00 GPC-4.PHY, PC-6, PC-7, UC-1, UC-2,
1 Data" uc-3
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
C 6,00 6,00 PC-5, PC-6, PC-7, PC-8, UC-1, UC-2,
2 Research Seminar "Experimental Astrophysics" ucC-3
3 Mentor's Seminar C 9,00 6,00 3,00(GPC-4.PHY, PC-2, UC-1, UC-2
Internship 57,00 6,00 51,00
Free
Preparation of the Graduate Thesis 3,00 3,00
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
GPC-4.PHY, PC-1, PC-2, PC-3, PC-4,
C 3,00 3.00\pc.5, pc-6, PC-7, PC-8, UC-1, UC-2,
1 Preparation of the Graduate Thesis UC-3, UC+4, UC-5, UC-6
Fixed 54,00 6,00 48,00
GPC-1.PHY, GPC-3.PHY, PC-3, PC-4,
1 Project C 6.00] 6,00 PC-5, PC-6, UC-4, UC-5, UC-6
GPC-1.PHY, GPC-3.PHY, PC-3, PC-4,
2 Research Project C 48,00 4800\ 5 pc-6, PC-7, UC-4, UC-5, UC-6
Major 39,00 36,00 3,00
1 Introduction to Machine Learning C 3,00 3,00|GPC-1.PHY, PC-1, UC-1
GPC-1.PHY, GPC-4.PHY, PC-1, PC-4,
2 Plasma Astrophysics C 6,00 6,00 PC-5, UC-1
GPC-1.PHY, GPC-4.PHY, PC-1, PC-4,
3 High-Energy Astrophysics C 6,00 6,00 PC-5, UC-1
GPC-1.PHY, GPC-4.PHY, PC-1, PC-4,
4 Celestial Mechanics C 6,000 600 PC-5, UC-1
GPC-1.PHY, GPC-4.PHY, PC-1, PC-4,
5 Observational Cosmology C 6,00 6,00 PC-5, UC-1
6 Stochastic Processes in Physics and Beyond C 6,00 6,00 GPC-1.PHY, PC-7, UC-1, UC-2, UC-3
7 Physics of Soft Matter C 6,00 6,00 GPC-1.PHY, PC-1, UC-1
Final State Certification (FSC) 3,00 3,00
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
GPC-4.PHY, PC-1, PC-2, PC-3, PC-4,
C 3,00 3.00\pc.5, pc-6, PC-7, PC-8, UC-1, UC-2,
1 Final Qualification Paper UC-3, UC+4, UC-5, UC-6
Quantum Optics and Nanophotonics (Research track) 120,00 60,00 60,00
Key Seminars 21,00 18,00 3,00
1 Mentor's Seminar C 9,00 6,00 3,00{GPC-4.PHY, PC-2, UC-1, UC-2
_ . c 6.00 6.00 GPC-1.PHY, GPC-3.PHY, GPC-4.PHY,
2 Research Seminar "Quantum Optics" ’ ’ PC-6, PC-7, PC-8, UC-1, UC-2, UC-3




GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,

Research Seminar «The Physics of Quantum C 6,00 6,00 GPC-4.PHY, PC-7, PC-8, UC-1, UC-2,
3 Information» ucC-3
Internship 57,00 6,00 51,00
Free
Preparation of the Graduate Thesis 3,00 3,00
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
GPC-4.PHY, PC-1, PC-2, PC-3, PC-4,
C 3,00 3.00\pc.5, PC-6, PC-7, PC-8, UC-1, UC-2,
1 Preparation of the Graduate Thesis UC-3, UC+4, UC-5, UC-6
Fixed 54,00 6,00 48,00
GPC-1.PHY, GPC-2.PHY, PC-3, PC-4,
1 Project C 6.00] 6,00 PC-5, PC-6, PC-7, UC-4, UC-5, UC-6
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
GPC-4.PHY, PC-1, PC-2, PC-3, PC-4,
C 48,00 48,00\pc.5, pc-6, PC-7, PC-8, UC-4, UC-5,
2 Research Project ucC-6
Major 39,00 36,00 3,00
1 Introduction to Machine Learning C 3,00 3,00|GPC-1.PHY, PC-1, UC-1
2 Fundamentals of Nanophotonics C 12,00 12,00 GPC-1.PHY, PC-1, PC-4, PC-5, UC-1
c 6.00 6,00 GPC-1.PHY, GPC-4.PHY, PC-1, PC+4,
3 Spectroscopy of condensed matter PC-5, UC-1
GPC-1.PHY, GPC-4.PHY, PC-1, PC+4,
4 Laser Spectroscopy C 6,00 6,00 PC-5, UC-1
5 Stochastic Processes in Physics and Beyond C 6,00 6,00 GPC-1.PHY, PC-7, UC-1, UC-2, UC-3
6 Physics of Soft Matter C 6,00 6,00 GPC-1.PHY, PC-1, UC-1
Final State Certification (FSC) 3,00 3,00
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
GPC-4.PHY, PC-1, PC-2, PC-3, PC-4,
C 3,00 3.00\pc.5, PC-6, PC-7, PC-8, UC-1, UC-2,
1 Final Qualification Paper UC-3, UC+4, UC-5, UC-6
Quantum Technologies (Research track) 120,00 60,00 60,00
Key Seminars 21,00 18,00 3,00
1 Mentor's Seminar C 15,00 12,00 3,00{GPC-4.PHY, PC-2, UC-1, UC-2
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
Research Seminar "Atomic Scale Technologies on C 6,00 6,00 GPC-4.PHY, PC-3, PC-4, PC-5, PC-6,
2 Surfaces" PC-7, PC-8, UC-1, UC-2, UC-3
Internship 57,00 6,00 51,00
Free
Preparation of the Graduate Thesis 3,00 3,00




GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
GPC-4.PHY, PC-1, PC-2, PC-3, PC-4,

C 3,00 300155, pc-6, PC-7, PC-8, UC-1, UC-2.
1 Preparation of the Graduate Thesis UC-3, UC+4, UC-5, UC-6
Fixed 54,00 6,00 48,00
1 Project C 6,00 6,00 GPC-1.PHY, PC-2, UC-1, UC-2
2 Research Project C 48,00 48,00 |GPC-1.PHY, PC-1, UC-1
Maijor 39,00 36,00 3,00
1 Introduction to Machine Learning C 3,00 3,00|GPC-1.PHY, PC-1, UC-1
Quantum Technologies. Experimental Realizations for c 6.00 6.00 GPC-1.PHY, GPC-4.PHY, PC-1, PC-4,
2 Quantum Computations ’ ’ ucC-1
3 Spin Physics C 6,00 6,00 GPC-1.PHY, GPC-4.PHY, PC-5, UC-1
4 Stochastic Processes in Physics and Beyond C 6,00 6,00 GPC-1.PHY, PC-7, UC-1, UC-2, UC-3
5 Physics of Soft Matter C 6,00 6,00 GPC-1.PHY, PC-1, UC-1
Computer Simulation of Quantum Operations and c 6.00 6.00 GPC-1.PHY, GPC-4.PHY, PC-1, PC-4,
6 Algorithms ’ ’ PC-5, UC-1
Quantum Tomography and Processing of Quantum c 6.00 6.00 GPC-1.PHY, GPC-4.PHY, PC-1, PC-4,
7 Measurement Results ’ ’ PC-5, UC-1
Final State Certification (FSC) 3,00 3,00
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
GPC-4.PHY, PC-1, PC-2, PC-3, PC-4,
C 3,00 300155, pc-6, PC-7, PC-8, UC-1, UC-2.
1 Final Qualification Paper UC-3, UC+4, UC-5, UC-6
Condensed Matter Physics (Research track) 120,00 60,00 60,00
Key Seminars 21,00 18,00 3,00
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
Research Seminar "Spin Physics in Semiconductor C 6,00 6,00 GPC-4.PHY, PC-1, PC-5, PC-6, PC-7,
1 Structures" PC-8, UC-1, UC-2, UC-3
Research Seminar "Modern Problems of Condensed GPC-1.PHY, PC-2, UC-1, UC-2, UC-3
2 Matter Physics" C 6,00 6,00
3 Mentor's Seminar C 9,00 6,00 3,00 (GPC-1.PHY, PC-1, UC-1
Internship 57,00 6,00 51,00
Free
Preparation of the Graduate Thesis 3,00 3,00
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
GPC-4.PHY, PC-1, PC-2, PC-3, PC-4,
C 3,00 300155, pc-6, PC-7, PC-8, UC-1, UC-2.
1 Preparation of the Graduate Thesis UC-3, UC+4, UC-5, UC-6
Fixed 54,00 6,00 48,00
1 Project C 6,00 6,00 GPC-1.PHY, PC-1, UC-1
2 Research Project C 48,00 48,00 |GPC-1.PHY, GPC-2.PHY, PC-1, UC-1
Maijor 39,00 36,00 3,00




1 Introduction to Machine Learning C 3,00 3,00|GPC-1.PHY, PC-1, UC-1
GPC-1.PHY, GPC-4.PHY, PC-1, PC+4,
2 Optics of Condensed Matter C 6,00 6,00 PC-5
c 6.00 6.00 GPC-1.PHY, GPC-4.PHY, PC-1, PC+4,
3 Equilibrium and Nonequilibrium Condensed Systems ’ ’ ucC-1
GPC-1.PHY, GPC-4.PHY, PC-1, PC+4,
4 Electrons in Disordered Media C 6,000 600 PC-5, UC-1
GPC-1.PHY, GPC-4.PHY, PC-1, PC+4,
5 Technology of nanostructures C 6,00 6,00 PC-5, UC-1
6 Stochastic Processes in Physics and Beyond C 6,00 6,00 GPC-1.PHY, PC-7, UC-1, UC-2, UC-3
7 Physics of Soft Matter C 6,00 6,00 GPC-1.PHY, PC-1, UC-1
Final State Certification (FSC) 3,00 3,00
GPC-1.PHY, GPC-2.PHY, GPC-3.PHY,
GPC-4.PHY, PC-1, PC-2, PC-3, PC-4,
C 3,00 3.00\pc.5, pc-6, PC-7, PC-8, UC-1, UC-2,
1 Final Qualification Paper UC-3, UC+4, UC-5, UC-6
Curriculum agreed:
Academic Supervisor Jlebepnes B.B. 24.04.2025
Dean TRUNIN M.R. 24.04.2025
Head of Centre for
Educational Model Design LEPESHKIN LA. 25.04.2025

O6pasoBaTenbHas nporpamMmma HanpaeneHa Ha hOpMUPOBAHNE N Pa3BUTUE CrIEAYIOLLMX KOMMETEHLMI (pe3ynbTaToB OCBOEHUS):

Competence code

Name of the competence

uC-1

CnocobeH ocyLLEeCTBNATL KPUTUYECKUW aHann3 npobnemHbIX
CcMTyauun Ha OCHOBE CMCTEMHOIO NoAxoaa, BelpabaTtkiBaTk CTpaTero
JENCTBUN.

UcC-2

CnocobeH ynpaBnaTb NPOEKTOM Ha BCeX aTanax ero XU3HeHHOro
UuKna.

UC-3

CnocobeH opraH13oBbIBaTb M PYKOBOAUTL paboTon” KoMaHabl,
BblpabaTbiBaTb KOMaHOHYH CTpaTernio Ans 4OCTUXKEHMUS
NMOCTaBNEeHHOW LEenu.

uc-4

CnocobeH NpUMeHATb COBPEMEHHbIE KOMMYHUKATUBHbIE TEXHOMOMNN,
B TOM YMCre Ha MHOCTpaHHOM(bIX) A3blke(ax), AN akagemMmyeckoro o
npogeccnoHanbLHOro B3anMoaencTBIS.




UC-5 CnocobeH aHanManpoBaThb M y4UTbIBaTb pasHooGpasne KynsTyp B
npouecce MeXKyIsTYPHOrO B3aMmMoaew CTBuSI.

CnocobeH onpenensTb 1 peanu3oBbiBaTb NPUOPUTETHI COBCTBEHHON™
OeATenbHOCTU N CNOCobbl ee COBEPLUEHCTBOBAHMSA Ha OCHOBE
CaMOOLIEHKM U 06pa3oBaHUsi B TEYEHNM BCEU XU3HMU.

UC-6

CnocobeH npumeHATb PyHAaMeHTanbHble 3HaHMS B 0bnactu nsmku
GPC-1 OJ1S peLleHns Hay4YHO-MCccneaoBaTernbCKNX 3aad, a Takke Bna,qeva
OCHOBaMu negarornku, HeobxoanmbIMK ANs NpenogaBaTenNbCKon
[eATenbHOCTU.

CnocobeH B cdhepe cBoen npodheccmoHanbHoOM AeATENBHOCTH,
GPC-2 OpraHM3oBbIBaTb CAMOCTOSATENbHYIO U KOJNIEKTUBHYHO

Hay4YHO-MCCneaoBaTenbCKyo AeATeNnbHOCTb AN Noucka, BbiIpaboTku 1

NPUHSTUS peLleHnn B obnacTtn pumsmku.

CnocobeH NpuMeHATb 3HaHWS B 06racT MHOPMAaLIMOHHbIX
TEXHOIMOMI, CNOMb30BaTb COBPEMEHHbBIE KOMMbIOTEPHbBIE CETH,
nporpaMmmMHbie NPOAYKTbl U pecypchbl
WHOPMALIMOHHO-TENEKOMMYHUKALMOHHOM ceTu «MHTepHeT» (aanee
— CeTb MHTEPHET) AN peLleHus 3agay npodecCcnoHanbHom
OeATenbHOCTU, B TOM YnCIe HaxXodsLWwmxca 3a npegenamm
NPOUIIbLHON NOArOTOBKMN.

GPC-3

GPC-4 CnocobGeH onpenensTe cepy BHeAPEHWS pe3yNnbTaToB Hay4YHbIX
uccnenosaHuin B obnactu ceoern npoeccnoHanbHoOm AeaTenbHOCTU.

CnocobeH cTaBuTb 3a4a4un B 06racTi U3NKU U NPOBOAMTL HayuHble
3KCMEePVMEHTBI W/UNN TEOPETUYECKNE (aHaNMTUYEeCK1e n
MMUTaLMOHHbIE) CCNEeOBaHNA AN UX peLleHns

PC-1

PC-2 CnocobeH pykoBOAWUTb HAay4YHO-MUCCreaoBaTernbCKol AeATeNbHOCTLIO B
obnacTtu obyyaroLmxcs no nporpammam 6akanaepuara

CnocobeH camMoCTosATENBHO OpraHM3oBaTh MCCneaoBaTenbCckue u
NPOEKTHbIEe paGOTbI B KOHTEKCTEe corfnacoBaHusA aTanoB U MeETOA0B
npoeseneHmna Hay4Ho-nccreaoBaTesibCKuUx pabot

PC-3

CnocobeH camocToATeNbHO U/ U B COCTaBe UccrnegoBaTeribCkomn
rpynnbl paspabaTbliBaTtb, MCCreaoBaTh Y NPUMEHATL PU3NYECKNE U
dun3nko- matemaTmyeckme Moaenn anst Ka4ecTBEHHOMo 1
KONMYEeCTBEHHOIO ONUCaHKs SIBNEHMI 1 NPOLLECCOB U/unu paspaboTku
HOBbIX TEXHNYECKUX CPEeaCTB

PC-4

CnocobeH nepepaBaTth pesynsraT NPOBEAEHHbIX

PC-5 hm3MKo-MaTeMaTUHECKUX U MPUKNAAHbIX NCCNEAOBaHUIA B BUAE
KOHKPETHbIX peKOMeHAaUNIN, BbIPaXKEHHbIX B TEPMUHAX NPEAMETHOM

obnactu

CnocobeH NpUMeHsiTe (n3nYeckne MeToabl TEOPETUYECKOTO U
PC-6 3KCMEepPUMEHTASIbHOTO UCCNeaoBaHns, MeToabl MaTemMaTUyYeckoro
aHanvsa U MoAenMpoBaHuUs Ans NOCTAHOBKM 3a4ay Mo pasBuTuIo,
BHEOPEHMI0 N KOMMEePLMann3aLmmn HoBbIX HAYKOEMKUX TEXHOMOruii




CnocobeH MeToanyecky rpaMoTHO CTPOUTL MnaHbl NEKLWA 1
MPaKTUYECKUX 3aHATUIA NO YY4EOHBIM AUCUMINIMHAM U MYGIMYHO

PC-7
nsnaratb TEOPETUYECKME M NpaKTUYECKue pasaernsl hUsnKku,
MaTemMaTuKu 1 UHOPMaTUKK
PC-8 CnocobeH pykoBoAUTb Hay4yHO-MUCCNenoBaTenbCKo AeATeNbHOCTLIO B

obnacTtu obyyaromxcs no nporpammam bakanaspuara

* Subject type:
Compulsory course




