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1. HEJIb OCBOEHU AU CHUIIVIMHBI

to acquire knowledge, skills, and competencies in assessing the development potential and
competitiveness of nuclear energy, as well as understanding the role of nuclear infrastructure
(hereinafter — NI) in the safe and efficient implementation of a national nuclear power programme.

2. 3AJJAYU OCBOEHMUSA JUCHHUITJIMHBI

e Trends in global electricity development and criteria for assessing the competitiveness of different
energy sources, including the positioning of nuclear energy;

e The UN Sustainable Development Goals (SDGS);

e The EU Taxonomy approach for promoting sustainable investment and the role of nuclear energy
within it;

e Requirements of key nuclear conventions and IAEA safety standards;

e The IAEA INPRO methodology for assessing nuclear energy sustainability;

e The methodology for comparative analysis of energy sources, including Levelized Cost of
Electricity (LCOE);

e |AEA approaches and recommendations for establishing and developing elements of nuclear
infrastructure at different phases of a national nuclear power programme.

3. MECTO JUCHUILITAHBI B CTPYKTYPE OBPA3OBATEJIbHOM IIPOT'PAMMBI (nanee
— OIl) MATUCTPATYPBI

I[I/ICI_II/IHJ'II/IHB. pCaAIN3yCTCA B paMKax Q)aKy.]'ILTaTI/IBa.

Jis OCBOEHMSI JMCIUILUTUHBI HEOOXOAWMBI KOMIETEHIUH, C(HOpMUpOBAaHHBIE B pPaMKax H3Yy4EHUS
cnenyrommx gucuuiuinH: «Teopust mepeHoca HeWTpoHoB / Neutron transport theory», «®Pusmka
anepHbIx peakTopoB / Physics of nuclear reactorsy.

JIMCUMIUIMHBL W/MIU TPAaKTUKH, JUISI KOTOPBIX OCBOEHHE JTaHHOW JUCIMIIMHBI HEOO0XOAMMO Kak
npenuectytoniee: «/30paHHble TNaBbl Hay4yHO-HCCIENOBaTeNbCKOM JesTenbHocTH /  Selected
chapters of research work», «TpancrnoptupoBka siaepHbIx MarepuanoB / Transportation of nuclear
materials», «be3onacHocTts simepHoit sHepreTuku / Safety of nuclear power engineering», BeiroJHEeHUE
HAY4YHO-MCCIIEJOBATEIbCKON padOThl, MPEAIUINIOMHON MPAKTUKKA U BBITYCKHOM KBaJU(UKAIIMOHHON
paboTsl

JucuumninHa u3ydaercst Ha 1 Kypce Bo 2 cemecTpe.

4. TIEPEYEHDb IIVTAHUPYEMBIX PE3YJIBbTATOB OBYYEHUSA 110 JUCHUIIVIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIBTATAMU OCBOEHUA
OBPA3OBATEJbHOM ITPOT'PAMMBI

B pesynasraTte ocBoenuss OOIl maructpaTypbl OOyYarONIUICS JOJDKEH OBIANETh CIEAYIOIIMMHU
pe3ynbTaTaMi 00y4YeHHs MO0 AUCIUILTUHE:

Koawl HaunmeHoBaHMe KOMIIETEHIIMU Kox n HaumMeHoOBaHNe HHANKATOPA
KOMIIEeTEeHI[H I JOCTHKEHUS KOMIEeTEHIMH
OIIK-2 Cnoco0eH npuMeHSITh 3-OIIK-2 3HaTth COBpPEMEHHBIE METOMbI
COBPEMEHHBIE METO/IbI WCCJICIOBAHMS, OIEHWBATh W TPEJCTABIATH
HCCICI0BAHNS, OIICHUBATh U PE3yNbTaThl BHITOTHEHHOU PabOTHI;
MPEACTABIISTh PE3YIbTATHI V-OIIK-2 YMeTh NpUMEHSTh COBPEMEHHBIC
BBITIOTHEHHOW PabOTHI METOAbl  HCCICAOBAaHHUS, OICHUBATL H
MPEACTABISITE  PE3YJbTAThl  BBITTOJIHEHHOU
paboTsI;
B-OIIK-2 BrnageTe HaBbIKAMU TPUMEHEHUS




COBPEMEHHBIX  METOJIOB
OLCHUBATH n MpEaACTaBJIATh
BBITIOJITHCHHOU PaOOTHI;

UCCIIEI0BAHMS,
pe3ynbTaThl

IK-3 Crnioco0eH olieHuBaTh 3-11K-3 3HaTh AOCTUKEHUS HAyYHO-
MIEPCIIEKTUBBI Pa3BUTHUS TEXHUYECKOI 0 IIpOrpecca;
aTOMHOMW OTpAaCiIH, V-1IK-3 YMeTh NpUMEHATh NOJy4YEHHbIE
HCIIOJIb30BATh €€ COBPEMECHHBIC | 3HAHUS K PEIICHUIO IIPAKTUYECKUX 3a/1a4;
JOCTUKEHHUS U NIEPEAOBBIE B-I1K-3 Bnagers MeTOgaMU MOAEINPOBAHUS
TE€XHOJIOTHH B HAy4HO- (bU3NYECKUX MIPOLIECCOB,;
HCCIIEI0BATEIbCKON
JESTEIBHOCTH

K-11 CrnocobeH k aHanu3y 3-TIK-11 3naTh 3aK0HOIATEIBHBIEC U

TEXHUYECKUX U PacueTHO-
TEOPETUIECKHUX Pa3pabOToK, K
YUYE€Ty UX COOTBETCTBHS
TpeOOBaHUSAM 3aKOHOB B
00JacT MPOMBIIIJIEHHOCTH,
9KOJIOTHH, TEXHUICCKOH,
paAnalMOHHON U SACPHOM
0€30MaCHOCTH U APYTUM
HOPMAaTUBHBIM aKTaM

HOPMATHBHBIC aKThI, PETYIUPYIOIINE
JIeATETLHOCT B 00JIACTH MTPOMBIIIUIEHHOCTH,
9KOJIOTHUH, TEXHUYECKOU, paJHallMOHHON 1
SIepHOI 6€30MacHOCTH;

V-IIK-11 YMmeTh npoBOAUTH aHAIU3
TEXHUYECKUX U PACUETHO-TCOPETUUCCKUX
pa3paboTOoK ¢ yUeTOM UX COOTBETCTBHUS
TpeOOBaHUSIM 3aKOHOB B 00J1aCTH
MIPOMBIIIICHHOCTH, SKOJIOTHUH, TEXHUYECKOM,
paauamoOHHON U s/IepHOM 0€30MacCHOCTH U
JIPYTMM HOPMAaTHUBHBIM aKTaMm;

B-IIK-11 Bragets MeTOaMH aHAIIM3a
TEXHUYECKUX U PACUETHO-TCOPETUICCKUX
pa3paboTOK, U y4eTa UX COOTBETCTBHS
TpeOOBaHUAM 3aKOHOB B 00J1aCTH
MIPOMBIIIUIEHHOCTH, SKOJIOTHUH, TEXHUUECKOH,
paanalioOHHOMN U siIepHON Oe30MaCHOCTH U
JIPYTHM HOPMATHBHBIM aKTaM.

5. OFBEM JMCHUIIVIMHBI B 3AYETHBIX EIUHULAX C YKASAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIINUXCS C MPENOJABATEJIEM (IIO BUJIAM 3AHATHIA) U HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCS

KosmnuecTBo 4acoB Ha
Bup pa6orsl
BUJ padoThI:
KonTtakTHasi pa6oTa 00y4yaouuxcsi ¢ npenoaaBaresieM
AyIMTOpHBIE 3aHATHS (6ce20)
B Tom guce: 16
JleKyuu -
npakmuyecKue 3aHamusl 16
(u3 HUX 8 chopme npaxmuueckoli NOO20MOBKU (0)
nabopamopmvie 3aHAmus -
(u3 HUX 8 chopme npaxmuyecKoli N0O20MOBKU) 0)
IIpoMe:kyTOUHAsI aTTECTALMSA
B Tom unce:
3a4em ¢ OYeHKou -
CamocrosiTeJibHasi padoTa 00y4YarIuxcst 4
Bcero (4achi): 36




\ Bcero (3aueTHbI€ eTUHHUIIBI):

6. COAEP’KAHUE ANCHUIIVINHBI, CTPYKTYPUPOBAHHOE

(PA3JIEJIAM)

AKAJJEMAYECKHX YACOB ¥ BUJIOB YYEGHBIX 3AHATHI

6.1. Pazoenvt oucyuniunsvt u mpyooemKoCcms Ho 6UOAM YUEeOHBIX 3aHAMUIL (8 aKademuueckKux

Imo
C VYKA3ZAHMEM OTBEIEHHOI'O HA HHX KOJHMYECTBA

TEMAM

yacax)
Heneasi| Ne |HammeHoBaHme pa3jesia /TeMbl IUCHUTIIHHBI Buabl yueOHoli padoTsl
n/n
Jlek |(Ilp|JIad|Bueaya|CPO

1-2 1 Energy transition and the role of nuclear energy inthe|2 |2 |- |- -
context of sustainable development goals

1 1.1 |Global Trends in Electricity, Climate Change and 1 |- |- |- -
Sustainable Development Goals (SDGs)

1 1.2 [Nuclear power trends and its potential in achieving SDGs |1 |- |- |- -

2 1.3 [Workshop on a Country profile elaboration (group - 12 - |- -
activity and presentation)

3 2 Economics of Nuclear Energy 2 |- |- |- -

3 2.1 |Cost Structure 1 |- |- - -

3 2.2 |Economic competitiveness of nuclear energy 1 - |- |- -

4-6 3 Introduction to Nuclear Infrastructure 2 |4 |- |- 1

4 3.1 [IAEA’s milestone approach to nuclear infrastructure 1 |- |- - -
development. HR development

4 3.2 [IAEA’s Services and Support to assist embarking 1 - |- |- -
countries in nuclear infrastructure enhancement

5-6 3.3 |Workshop on the Milestone approach and IAEA services. |- |4 |- |- 1
Convention on nuclear safety: students debate

7-10 |4  |National nuclear energy programme 4 |4 |- |- il

7 4.1 |National position, electrical grid, site and supporting 1 - |- |- -
facilities, environmental protection (part 1)

7 4.2 |Nuclear safety, radiation protection 1 - |- |- -

8 4.3 |Integrated Management System. Safety culture. 1 |- |- - -
Knowledge management.

8 4.4 |Funding and financing. Industrial involvement. 1 (- |- |- -
Procurement

9-10 |45 |Workshop. Nuclear infrastructure during NPP lifecycle |- |4 |- |- 1
and economic considerations

11 5 Legal and regulatory framework 2 |- |- |- -

11 51 |Legal framework, safeguards, nuclear liability, 1 |- |- |- -
environmental protection (part 2)

11 5.2 |Regulatory framework. International cooperation and 1 |- - |- -
harmonization

12-16 |6 On-site and off-site infrastructural arrangements 4 16 |- |- 2

12 6.1 |Nuclear fuel cycle, radioactive waste management 1 |- |- |- -

12 6.2 [Nuclear security 1 |- |- |- -

13 6.3 |Emergency preparedness and response 1 |- |- - -




13 6.4 |Stakeholders engagement 1 |- -
14-16 |6.5 [Workshop on country profiles on nuclear infrastructure |- 6 2
and in-depth analysis of the balance of interests
Hroro 3a 2 cemecTp: 16 |16 |- - 28
Bcero: 16 |16 |- - 28

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3ansamus / cemunapsl, Jlab — nabopamopmuvie 3aHAMUA,
Bueayo — eneayoumopnas konmaxmmuas paboma, CPO — camocmosmenvras paboma 00y4aroujuxcsi.

6.2. Cooepoicanue oucyuniunvl, CMpyKmypupoeanHuoe no pazoeinam (memam)

Jlexyuonnwiii Kypc

Hepeasi| Ne | HaumenoBanue pa3jaena Conepxanue
/
TEMbI JUCHUIIJINHBI
1-2 1 |Energy transition and the role of nuclear energy in the context of sustainable
development goals
1 1.1|Global Trends in The lecture explores the intersection of energy transition,
Electricity, Climate climate change, and SDG 7 (Affordable and Clean Energy).
Change and Sustainable | It examines the feasibility of achieving net-zero emissions by
Development Goals 2050, the role of nuclear energy, and the economic and
(SDGs) technological challenges of the energy transition. The lecture
also highlights the impact of carbon emissions, the need for
diversified energy sources, and the importance of sustainable
energy policies. Lecture Structure:
1. Energy Transition is a Global Necessity
2 Nuclear Energy as a Key Player
3. Energy Consumption Trends Vary by Region
4. Economic Constraints and Investments are Key
5 The Marginal Abatement Cost Curve (MACC)
6. Case Study - Turkey (Akkuyu NPP)
1 1.2|Nuclear power trends and | This lecture explores the evolving role of nuclear energy
its potential in achieving | Within the global energy transition, focusing on its
SDGs competitiveness, infrastructure development, and
contributions to sustainability. It provides a comprehensive
analysis of nuclear power's potential in mitigating climate
change, its historical and future trends, as well as policy and
economic considerations that influence its development.
Lecture Structure:
1. Introduction to Nuclear Energy & Sustainability
2. Global Trends in Nuclear Energy
3. Technological Advancements in Nuclear Power
4. Challenges & Opportunities
5. Nuclear Energy in Climate Strategies
2 1.3|Workshop on a Country |-
profile elaboration (group
activity and presentation)
3 2 |Economics of Nuclear Energy
3 2 1|Cost Structure This lecture explores the economic aspects of nuclear power,

focusing on the cost structure and competitiveness of nuclear

power plants (NPPs). Key topics include the components of




nuclear electricity costs, methods to estimate future plant
costs, and the formula for assessing project competitiveness.
The lecture covers critical financial metrics such as LCOE
(Levelized Cost of Electricity). It highlights the impact of
CAPEX, OPEX, and financing costs on NPP projects and
discusses how macroeconomic, financial, and technological
factors influence nuclear power’s viability.

Additionally, the session emphasizes the importance of risk
management, requirement control, and stakeholder
coordination in ensuring the success and sustainability of
nuclear power investments.

Lecture Structure:

1. Components of Nuclear Power Plant (NPP) Costs

2. Estimating the Cost of a Future Nuclear Power Plant

3. Competitiveness of Nuclear Power Projects

4. Risk Management and Budget Control in NPP Projects

5. Long-term Economic Impact of Nuclear Power

2.2

Economic competitiveness
of nuclear energy

The lecture explores the economic competitiveness of nuclear
energy compared to other electricity generation technologies
such as coal, gas, hydro, and renewables. It focuses on key
criteria for assessing competitiveness, including costs, supply
stability, environmental impact, and integration into the
energy system.

A central theme is the use of multi-criteria analysis to
evaluate nuclear energy, emphasizing the importance of
considering the full lifecycle costs, environmental factors,
and the challenges of integrating different energy sources into
the grid.

It concludes that there is no one-size-fits-all solution in
energy generation. Strategic energy planning should balance
economic, environmental, and technical factors to meet a
country's energy needs sustainably.

Lecture Structure:

1. Competitiveness of Nuclear Energy:

2. Key Assessment Criteria:

3. Importance of Multi-Criteria Analysis:

4. Nuclear’s Long-Term Advantage:

5. No Universal Solution

Introduction to Nuclear Infrastructure

IAEA’s milestone
approach to nuclear
infrastructure
development. HR
development

The lecture introduces the IAEA’s Milestone Approach as a
structured framework to guide countries through the process
of developing a safe, secure, and sustainable nuclear power
program.

Lecture Structure:

Purpose of Nuclear Infrastructure

[IAEA’s Milestone Approach

Key Components of Nuclear Infrastructure

Roles and Responsibilities

Safety and International Cooperation

Competency Development and Training

) Practical Tools and Resources

NogkrwnpE

3.2

IAEA’s Services and
Support to assist

This lecture focuses on the IAEA’s services and support
mechanisms that assist countries in developing and enhancing

6




embarking countries in
nuclear infrastructure
enhancement

their nuclear infrastructure.

Lecture Structure:

Purpose and Scope of IAEA Services

IAEA Services for Member States

Analytical Tools and Knowledge Resources

IAEA Peer Review Missions

International Legal Framework and Cooperation
Capacity Building and Human Resource Development

Career Opportunities at IAEA

NogakrwdpE

5-6

3.3

Workshop on the
Milestone approach and
IAEA services.
Convention on nuclear
safety: students debate

7-10

National nuclear energy programme

National position,
electrical grid, site and
supporting facilities,
environmental protection
(part 1)

This lecture explores the role of national policies and
strategies in the development of nuclear energy programs. It
focuses on the National Position, which defines a country’s
commitment to nuclear power, aligning it with economic,
political, and social goals.

A key part of the discussion is the role of NEPIO (Nuclear
Energy Programme Implementing  Organization) in
coordinating stakeholders, ensuring compliance with IAEA
standards, and overseeing nuclear project execution. The
Integrated Nuclear Infrastructure Review (INIR) is also
introduced as an essential assessment tool that evaluates a
country’s nuclear readiness and provides expert
recommendations.

Lecture Structure:

1) National position goals and objectives (while
recognizing the commitments and obligations
associated with the introduction of nuclear power)

2) Nuclear Energy Programme Implementing
Organization — NEPIO (functions and resources
requirements by Milestone Phases)

3) Comprehensive report and national strategies

Integrated Nuclear Infrastructure Review methodology and
recommendation on National position enhancement

4.2

Nuclear safety, radiation
protection

This lecture introduces the principles of nuclear safety and
radiation protection as core elements of national nuclear
infrastructure. It explores the Fundamental Safety Objective
and the Ten Safety Principles established by the IAEA,
emphasizing a graded approach to safety across all phases of
a nuclear power programme.
It also covers the development of national safety policy and
regulatory frameworks, participation in the Global Nuclear
Safety Regime (GNSR), and integration of radiation
protection systems. Real-world examples and INIR insights
demonstrate how safety infrastructure evolves before and
after decisions to launch nuclear programs.
Lecture Structure:

1) Fundamental Safety Principles and Objective

2) National policy, regulatory roles, and safety

7




responsibilities

3) Radiation protection goals, limits, and monitoring
systems

4) Global Nuclear Safety Regime: conventions, reviews,
cooperation

INIR methodology: assessment of safety readiness across
Milestones 1-3

4.3

Integrated Management
System. Safety culture.
Knowledge management.

This lecture focuses on the role of Integrated Management
Systems (IMS) in ensuring nuclear safety, project efficiency,
and organizational accountability across all phases of a
nuclear power programme.
It introduces the principles of safety culture, leadership for
safety, and the integration of safety, environmental, security,
and quality elements into a unified management approach.
Students explore how NEPIO, regulators, and operators
should structure their organizations and workflows, and how
knowledge management systems help retain institutional
expertise.
A real-world case study—the Paks | NPP incident—
illustrates the risks of poor management and the importance
of continuous improvement. The lecture also links the IMS
development process to INIR recommendations and
milestone assessments.
Lecture Structure:
1) IMS purpose and phases of development (Milestones
1-3)
2) Safety culture: definition, attributes, and assessment
tools
3) Organizational structures of NEPIO, operators, and
regulators
4) Project, contract, configuration, and requirements
management
5) Knowledge management systems and international
standards

INIR findings and good practices related to IMS readiness

4.4

Funding and financing.
Industrial involvement.
Procurement

This lecture examines the financial, industrial, and
procurement foundations required to support a national
nuclear power programme. It explores the distinction between
funding (for safety, infrastructure, regulatory functions,
RW/SNF treatment as well as decommissioning and nuclear
liability) and financing (capital for NPP construction), with a
focus on international models like Mankala, Exeltium, and
Contract-for-Difference (CfD).
It also outlines national strategies for industrial involvement,
including localization and technology transfer, and explains
how effective procurement systems ensure safety, quality,
and transparency. Practical tools for risk mitigation, supply
chain control, and counterfeit prevention are reviewed, along
with IAEA guidance and INIR recommendations for each
milestone phase.
Lecture Structure:

1) Funding vs financing: goals, sources, and interrelation

2) International financing models and risk-sharing

8




approaches

3) Radioactive waste, SNF, decommissioning, and
liability funding
4) Industrial involvement: localization, technology

transfer, capacity building
5) Procurement systems: planning, quality assurance,
counterfeit management

INIR guidance for FF, industry involvement, and
procurement across Milestones 1-3

9-10

4.5

Workshop. Nuclear
infrastructure during NPP
life cycle and economic
considerations

11

Legal and regulatory framework

11

Legal framework,
safeguards, nuclear
liability, environmental
protection (part 2)

This lecture provides an overview of the legal foundations of
nuclear law at the national, regional, and international levels.
It focuses on the institutions, treaties, and conventions that
form the backbone of the international nuclear legal
framework, such as IAEA instruments and non-proliferation
regime. This lecture examines the foundations and evolution
of the nuclear non-proliferation regime, focusing on the
Treaty on the Non-Proliferation of Nuclear Weapons (NPT),
the IAEA safeguards system, and the State System of
Accounting and Control of Nuclear Materials (SSAC).

This lecture explores the legal frameworks for nuclear
liability and compensation, focusing on how national and
international regimes ensure protection for the public and
legal certainty for operators and suppliers in case of a nuclear
incident.

This lecture explores the intersection of environmental law
and nuclear energy, focusing on the international legal
frameworks that govern environmental protection in the
context of nuclear activities.

Key topics include the roles and responsibilities of national
regulators, international organizations (e.g., IAEA, OECD
NEA), and the evolution of hard law and soft law in the
nuclear sector. The lecture also explores the development of
nuclear law in response to global events, including non-
proliferation, liability, radiological protection, and nuclear
terrorism.

11

5.2

Regulatory framework.
International cooperation
and harmonization

This lecture provides a comprehensive overview of the
regulatory framework and licensing processes essential to the
safe development and operation of nuclear installations. It
explores the principles, powers, and responsibilities of
nuclear regulatory bodies, with emphasis on independence,
transparency, and technical competence.

Students will also learn about the structure and phases of
nuclear licensing, covering site approval, construction,
operation, and lifetime extension. International perspectives,
including IAEA standards, Convention on Nuclear Safety,
and lessons from historical nuclear events, highlight the
importance of an efficient, legally sound regulatory and
licensing system.




Lecture Structure:

1) Characteristics and principles of effective nuclear
regulators

2) Regulatory functions: regulation setting, oversight,
enforcement

3) National vs. international aspects of nuclear licensing

4) Licensing phases: siting, design, construction,
operation, decommissioning

5) Public participation and legal frameworks for
transparency

Risk mitigation, regulatory reform, and small modular reactor
(SMR) licensing

12-16

On-site and off-site infras

tructural arrangements

12

Nuclear fuel cycle,
radioactive waste
management

This lecture explores the development of national nuclear
infrastructure for the safe, secure, and sustainable
management of spent nuclear fuel (SNF) and radioactive
waste (RWM). It presents international standards, safety
principles, and strategic planning practices needed to ensure
compliance with the Joint Convention, IAEA requirements,
and national responsibilities.
Key topics include policy and strategy formulation,
institutional ~ and  regulatory  frameworks,  funding
mechanisms, and technical solutions such as waste
classification, treatment, conditioning, and final disposal. The
lecture also introduces options for closed and open nuclear
fuel cycles, multinational cooperation models, and
sustainability criteria for modern SNF management systems.
Lecture Structure:
1) National policies, strategies, and plans for SNF and
RWM
2) Legal, institutional, and safety infrastructure
3) IAEA safety standards, safeguards, and conventions
(e.g., Joint Convention)
4) Waste classification, treatment, and disposal
approaches
5) Open vs. closed fuel cycle strategies
6) Funding and financing models, including international
best practices

Case studies and IAEA services (e.g., ARTEMIS, SRIS,
INPRO tools)

12

6.2

Nuclear security

This lecture introduces the core principles of nuclear security
and the legal frameworks supporting the physical protection
of nuclear material and facilities. It explains the essential
components of a State’s nuclear security regime, including
prevention, detection, and response to malicious acts, and the
roles of international instruments, such as the CPPNM and its
2005 Amendment.

Students gain insight into the Fundamental Principles of
nuclear security, the concept of graded and defense-in-depth
approaches, and the lifecycle of physical protection systems
(PPS). The lecture also highlights international cooperation
mechanisms, the role of the IAEA, and the evolution of

global legal standards addressing nuclear terrorism and

10




facility sabotage.
Lecture Structure:
1) Definition and components of a national nuclear
security regime
2) International legal framework: CPPNM, Amendment
2005
3) Fundamental Principles of nuclear security (IAEA
NSS No. 20)
4) Design and evaluation of physical protection systems
(PPS)
5) Roles of IPPAS, and NUSEC portal

State responsibilities, legal obligations, and case studies on
implementation

13

6.3

Emergency preparedness
and response

This integrated lecture provides a comprehensive overview of
Emergency Preparedness and Response (EPR) systems in
nuclear energy, aligned with IAEA safety standards. It covers
the development of EPR infrastructure, emergency
classification,  dose  assessment  methods,  public
communication strategies, and fire protection systems in
NPPs.
Students will examine the organizational and technical
components of EPR, including stakeholder coordination,
training, drills, and quality management. Emphasis is placed
on radiological dose assessment models, use of operational
triggers (OILs, EALs), and protective action criteria. The
lecture also explores the psychological and social dimensions
of emergencies, such as public trust, risk communication, and
mitigation of misinformation.
Finally, the session addresses fire protection principles in
nuclear facilities, including defense-in-depth strategies, fire
hazard analysis, and emergency response capabilities.
Lecture Structure:
1) 1AEA safety standards for EPR (GSR Part 7, GSG-11,
GSG-2, GSG-14)
2) National infrastructure for EPR: roles, planning, and
coordination
3) Emergency classification, planning zones, and
protection strategy
4) Dose assessment models and protective criteria
5) Public communication: messaging, risk perception,
and rumor control
6) Fire protection in NPPs: strategy, systems, and
defense-in-depth

Case studies and tools: EPREV, OSART, WANO,
communication cycles

13

6.4

Stakeholders engagement

This lecture explores the strategic importance of Stakeholder
Engagement (SE) in the development of nuclear power
programmes. It highlights the need to go beyond gaining
public acceptance to fostering public demand, trust, and long-
term confidence through inclusive, transparent, and
accountable communication practices.

Key themes include IAEA’s SE principles, stakeholder
mapping, myth-busting communication strategies, and the

11




role of media, educational projects, and local initiatives in
shaping public perception.
The session also introduces SE as a cross-cutting
infrastructure issue, vital across all three Milestone phases of
nuclear programme development.
Lecture Structure:
1) IAEA SE fundamentals: trust, transparency, early and
frequent consultation
2) Stakeholder mapping and evolving roles (media,
NGOs, communities, decision-makers)
3) From public acceptance to demand: building
narratives that respond to local concerns
4) Myth-busting and perception management: tools,
messages, and influencers

SE infrastructure: communication plans, info centres,
surveys, SE schools and advisory support

14-16

6.5

Workshop on country
profiles on nuclear
infrastructure and in-depth
analysis of the balance of
interests

Hpaxmuuecxue/ceMuHapCKue SAHAMUA

approach and IAEA services.

moderated debate on its pros and cons.

Henensi| Ne| HaumeHoBanmue pasmesia / Conep:xanue
TEMbI JUCHUIIJINHBI
1-2 1 |Energy transition and the role of nuclear energy in the context of sustainable
development goals
1 1.1|Global Trends in Electricity, |-
Climate Change and
Sustainable Development
Goals (SDGs)
1 1.2|Nuclear power trends and its |-
potential in achieving SDGs
2 13 Wor_kshop on a_Country Student presentations — country profiles: energy-mix and
profile elaboration (group :
. . energy policy based on IEA and IAEA databases
activity and presentation)
3 2 |Economics of Nuclear Energy
3 2.1|Cost Structure -
3 2.2|Economic competitiveness of |-
nuclear energy
4-6 3 |Introduction to Nuclear Infrastructure
4 3.1{TAEA’s milestone approach to |-
nuclear infrastructure
development. HR development
4 3.2|IAEA’s Services and Support |-
to assist embarking countries
in nuclear infrastructure
enhancement
5-6 3.3|Workshop on the Milestone  |Students’ reports on Convention on nuclear safety,

12




Convention on nuclear safety:
students debate

7-10 |4 [National nuclear energy programme

7 4.1|National position, electrical
grid, site and supporting
facilities, environmental
protection (part 1)

7 4.2|Nuclear safety, radiation -
protection
8 4.3|Integrated Management -

System. Safety culture.
Knowledge management.

8 4.4|Funding and financing. -
Industrial involvement.
Procurement

9-10  |4.5|Workshop. Nuclear Students’ reports on INIR missions’ findings, moderated
infrastructure during NPP life |discussions on the IAEA recommendations, revealed best
cycle and economic practices and lessons learnt.

considerations

11 5 |Legal and regulatory framework

11 5.1|Legal framework, safeguards,
nuclear liability,
environmental protection (part
2)

11 5.2|Regulatory framework. -
International cooperation and
harmonization

12-16 |6 |On-site and off-site infrastructural arrangements

12 6.1|Nuclear fuel cycle, radioactive |-
waste management

12 6.2|Nuclear security -

13 6.3|Emergency preparedness and |-
response

13 6.4|Stakeholders engagement

14-16 |6.5|Workshop on country profiles |Students’ reports on INIR missions’ findings, moderated
on nuclear infrastructure and |discussions on the IAEA recommendations, revealed best
in-depth analysis of the practices and lessons learnt as well as impact on

balance of interests resources requirements for nuclear infrastructure and
competitiveness of the nuclear energy.

Jlabopamopnule 3anamus
He npenycMoTpeHsL.

7. IEPEYEHb YYEBHO-METOJIMYECKOI'O OBECIHIEYEHUWA 1IA
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIUXCA ITO JUCHUIIJIMHE

Jlist Bcex BUIOB CaMOCTOSATENbHOU paboThl (IpOpadOTKH TEOPETUYECKOTO MaTepHaa, MOJArOTOBKU K
MPAKTUYECKUM 3aHATHSAM M JIabopaTOpHBIM paboTaM, BBIIIOJHEHUSI KYpCOBOM paboOThI, MOATOTOBKHU K
KOHTPOJIbHBIM ~ HCIIBITAHUSIM ~TEKYLIErO0 KOHTPOJISI YCIIEBAEMOCTH, TMOATOTOBKH K 3K3aMEHY)
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00y4aroIuMCcsi peKOMEHIyeTCsl HCIIOIb30BaTh:

® KOHCHEKTHI JCKIHM;

® OCHOBHYIO U JIONOJHUTEIbHYIO YUeOHYIO JTuTepaTypy (cM. paszaen 9);

e pecypchl HMH(DOPMAITMOHHO-TEIIEKOMMYHHKAIIMOHHON cetn  «MHTEepHET», B TOM HHCIE
nepuoandeckue  m3maHus ~ Haydnoit  amektponHoit  O6ubnmorexku  e-LIBRARY.ru
(http://elibrary.ru.)

e Meroanyeckre peKOMEHIAIMK 110 HallMCAaHUIo pedepaToB, yTBepKIeHHbIE Kadeapoil pacuera
Y KOHCTPYHPOBaHMsI peakTopoB, NpoTokoa Ne 2 ot 06.09.2013 r.

8. ®OH/] OLEHOYHBIX CPEJCTB /151 IPOBEJEHUSA TEKYLIE U
IMPOMEKYTOYHOM ATTECTALIMN OBYYAOILIMNXCS MO JACHUATLITAHE

8.1. Cea3b mesxncoy ghopmupyemvimu KomnemeHyuaMu u hopmamu KOHMPOIs UX 0C60CHUA

HaumenoBanmue
Ne | Komrpoampyembie pasaesbr NHaukaTop 10CTHKEHHS OIIEHOYHOI'0 CPGHCTBa
n/n (TeMBbl) JTUCHUTIITHHBI KOMICTCHITH Texymen u .
NPOMEKYTOUYHOM
aTTecTAlMHU
Tekymas arrecraums, 2 ceMecTp
1. [|Pa3zgensr 1-3 3-0OI1K-2, Y-OIIK-2, B-OIIK-2,
3-11K-3, V-IIK-3, B-IIK-3, Pedepar
3-I1K-11, Y-IIK-11, B-TIK-11
2. |Pa3zpemnsr 4-6 3-0OIIK-2, Y-OIIK-2, B-OIIK-2,
3-11K-3, V-IIK-3, B-TIK-3, Pedepar
3-11IK-11, V-TIK-11, B-TIK-11
IIpomexyTouHas aTTecTanus, 2 ceMecTp
3ayer ¢ OIeHKOI 3-0OI1K-2, Y-OIIK-2, B-OIIK-2, 3a4eTHBIN OMIeT
3-T1K-3, V-IIK-3, B-I1K-3,
3-11IK-11, V-TIK-11, B-TIK-11

8.2. Tunoevie KonmpoavHble 3a0AHUA UIU UHbIE MAMEPUATIbL, HE0OX00UMbLE 01 OUEeHKU 3HAHUIL,
YMEHUIl U HABBIKO8, XAPAKMEPUIYIOUWUX IMANbL POPMUPOCAHUA KOMNEMEHUUT

@OHJT OLEHOYHBIX CPEJCTB IO JAUCHUUIIMHE OO0ECIeYMBAEeT IMPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yibTaToB 00yueHHs! (KOMIETEHIMH M UX MHIMKATOPOB) MOCPEACTBOM MEPONPUSATUN TeKylled U
IIPOMEKYTOUYHOM aTTECTallMH 1O TUCHHUTIIINHE.

OI_ICHO‘-IHBIC cpeacTBa MpUBCACHLI B HpI/IJ'IO)KCHI/II/I «®DOoH] OIIEHOYHBIX CpeaACTB».

8.3. Memoouueckue mamepuanst, onpeoensarujue npoueoypbl OUCHUBAHUA 3HAHUIL, YMeHUI,
HaevblK086 u (uniu) onvima OeAMeNbHOCHU, XAPAKMepu3yruwiux amansvl QGopmuposanus
KomnemeHuui

Hrorosas arTecTanusa 110 JUCIHUITIIINHE SABJIACTCA HUHTCTrpajIbHBIM II0Ka3aTeiacM KadyeCcTBa
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUN M HABBIKOB OOYUAIOLIUXCS MO TUCIUIUIMHE U CKIIAJbIBACTCS
13 OLIEHOK, ITOJIYYEHHBIX B XOJI€ TEKYIIEH U MPOMEXYTOYHOU aTTECTALUH.

Tekymiass arrecTanusi B CEMECTpe MPOBOAMUTCS C IENbI0 OOECTeueHus: CBOEBPEMEHHON 0OpaTHOM
CBSI3H, JUISI KOPPEKIMHU 00YUeHHUsI, aKTUBH3AIMH CAMOCTOSTEIbHON pabOThl 00yYarOIINXCS.

HpOMC)KYTO‘-IHaSI arrecCTanusd npcIHasHa4YCHa [JId 00BEKTUBHOI'O MOATBCPXKACHUSA MW OLCHUBAHUA
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JOCTUTHYTBIX PE3yIbTaTOB 00YyUEHHUS MOCIE 3aBEPIICHUS U3YUCHUS TUCITUILINHBL.

Teky1ias aTTecTalus OCyIIECTBISETCS JBa pa3a B CEMECTP:

e xouTpodrHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcss B RJIGKTPOHHYIO BEIOMOCTh HE IO3JIHEE 8
Helenu ydeOHoro cemectpa. BkiouaeT B ce0si OLIGHKY MEpONPUSTHNA TEKYIIEro KOHTPOJIS
aAyIUTOPHOM ¥ CaMOCTOSTEIILHOM pabOThl O0OydJarImerocs I0 pas3jeiiaM/TeMaM Yy4eOHOM
JUCIHUILIMHEL ¢ 1 o 8 Hememto yueOHOro cemectpa.

e xoHTpodbHasg Touka Ne 2 (KT Ne 2) — BeicTaBisieTcss B JIEKTPOHHYIO BEJOMOCTb HE Mo3aHee 16
Helenu ydeOHoro cemectpa. BkitouaeT B ce0si OIEHKY MEPONPHUSTHNA TEKYIIEr0 KOHTPOJIS
ayIUTOPHOM M CaMOCTOSITENIbHOM paboThl oOydaromierocs 1o paszjelaM/TeMaM y4eOHOi
JUCLUILTUHBI ¢ 9 o 16 Henemto yueOHOro cemectpa.

Pe3ynbrarhl Tekymel U NpoMEXyTOYHOM aTTecTalluu MOABOJSATCS IO IIKane 0auIbHO-PEeUTHUHTOBOU
CHUCTEMBI.

JTan peiiTHHIOBOM CHCTEMBI / Hepeas bana
OueHo4yHOe cpeacTBO Y Term—— Maxcuym

Tekymas arrecrauus 36 60
KontpoabHnas padora Nel 18 30
Pegpepam 18 30
Kontpoabnas padora Ne2 18 30
Peghepam 18 30
IIpomexyTOoUYHAsA aTTECTALMA 24 40
3ader ¢ OLICHKOMN

3auemmuwiii bunem 24 40
NUTOI'O no aucuumninHe 60 100

* MUHUMaJIbHOE KOJIMYECTBO OAJUIOB 32 OLIEHOYHOE CPEACTBO — ATO KOJMUYECTBO OaioB, HaOpaHHOE
o0y4aromuMcsi, NpU KOTOPOM OLEHOYHOE CPEJICTBO 3AaCUMTHIBACTCSA, B IPOTHBHOM Cllydae
oOyyaroImuics T0JKEeH JIMKBUIUPOBATh MOSBUBLIYIOCS aKaJeMHUYECKYIO 3a/I0JKEHHOCTD 10 TEKyIleH
WIM MPOMEXYTOUYHOHM arrecTanui. MUHUMaNIbHOE KOJMYECTBO OAJIJIOB 3@ TEKYLIYIO aTTECTallUio, B
T.4. OTJEJIBHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBE, U NMPOMEKYTOUHYIO aTTeCTalnio cocTtasisieT 60%
OT COOTBETCTBYIOIINX MaKCUMaJIbHBIX OaJlJIOB.

CryneHT cuuTaeTcs aTTeCTOBAaHHBIM IO pasJielly, 3a4eTy WM 3K3aMeHy, eclii OH HaOpaj He MeHee
60% ot MakcuMabHOTO Oana, MpeayCMOTPEHHOro paboyeil MporpaMMoi.

CryneHT MOXeT OBbITh aTTECTOBAaH MO AMCIMIUIMHE, €CU OH aTTeCTOBaH MO KaXJAOMy pasleny,
3a4eTy/IPK3aMEHYy M €r0 CyMMapHbIN Oaiut cocTaBisieT He MeHee 60.

8.4. Illkana ouenku odpazoeamenbHbIX 00CMUNCCHUT

WToroBas artecranys no JUCHUILIMHE oleHuBaeTcst o 100-0anipHON 1IKane U MPeiCTaBlIsIeT CyMMY
0aoB, 3apabOTaHHBIX CTYJEHTOM NP BBHIOJIHEHUH 33/IaHUl B paMKax TEKYIIeH U MPOMEKYyTOYHOU
aTTecTanuuu

Cymma Ouyenka no Ouyenka | Tpebosanus K ypoeHio oceéoeHus yueoHou
oannos 4-x bannvHou WKane ECTS OuCUUnIUHbBL

OneHka «OTJINYHO» BBICTABIISETCS CTY/IEHTY,
€CJIM OH ITYOOKO U MPOYHO YCBOWII
MIPOrpaMMHBII MaTepHall, HICUEPIBIBAIOLLLE,
MOCJIEZI0BATENBHO, YETKO U JIOTUYECKU
CTPOIHO €ro U3JaraeT, yMeeT TECHO
YBSI3BIBATh TEOPHIO C MMPAKTUKOM, UCIIOJIb3YET
B OTBETE MaTepua MOHOTpapUIeCKOn
JUTEPATYPHI

90-100 5- «omauunoy/ «3aumeno» A
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85-89 B OreHKa «XOpOIIO» BBICTABISETCS CTYACHTY,
€CIIM OH TBEPIO 3HAET MaTepHall, TPaMOTHO U
4 - «xopowor/ P pHalL, Th

0 CYIIECTBY M3JIaraet ero, He JAOIycKast
«3aumeHo» .

75-84 C CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC

70-74

65-69 D OI_ICHKa «YAOBJICTBOPUTECIIBHO)» BBICTABJISACTCSA
CTYACHTY, CCJIM OH UMCCT 3HAHUA TOJIBKO

OCHOBHOT'0O MaTepHalia, HO He YCBOMWII €ro
JieTajiel, TONyCKAeT HETOYHOCTH,

E HEJ0CTATOYHO HPABHIIbHEIE (bopMyIHpOBKH,
HapyLIEHUs JTOrMYECKON
MOCIIEI0BATEILHOCTH B U3JI0KEHUH
IPOrpaMMHOTO MaTepHaia

3-
«V0081emMBOPUMENLHOY/
60-64 «3A4MeHOo»

OreHKa «HEyIOBICTBOPUTEILHOY
BBICTABIISICTCS CTYJCHTY, KOTOPBIN HE 3HACT
3HAYUTEIBHOM YaCTH POrPaMMHOTO

2- Marepuaia, J0MyCcKaeT CyIeCTBEHHbIE

0-59 «HEYO081eME8OPUMENLHOY/ F ommOku. Kak nmpaBuiio, oreHka

«He 3aUMmeHO» «HEYIOBIICTBOPUTEIIEHO» CTABUTCS
CTY/ICHTaM, KOTOPbIC HE MOT'YT MPOJIOJKUTh
oOydeHue 6e3 TOTOTHUTEILHBIX 3aHATHH TI0
COOTBETCTBYIOIICH TUCIUILIIMHE

9. IEPEUEHD ogHOBHOﬁ 1 JONOJITHUTEJBbHON YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUS JTUCHUAILINHBI

a) OCHOGHAA yueOHas numepamypa:

1.
2.

3.

10.

11.

12.

Convention on nuclear safety, 1994

Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste
Management, 2001

Milestones in the Development of a National Infrastructure for Nuclear Power (IAEA Nuclear
Energy (NE) Series No. NG-G-3.1 (Rev.2), 2024);

Evaluation of the Status of National Nuclear Infrastructure Development (IAEA NE Series No.
NG-T-3.2 (Rev.2), 2022);

Establishing the Safety Infrastructure for a Nuclear Power Programme, IAEA Safety Standards
Series No. SSG-16 (Rev. 1), IAEA, Vienna (2020);

Governmental, Legal and Regulatory Framework for Safety, IAEA Safety Standards Series No.
GSR Part 1 (Rev.1), IAEA, Vienna (2016);

Leadership and Management for Safety, IAEA Safety Standards Series No. GSR Part 2, IAEA,
Vienna (2016);

Radiation Protection and Safety of Radiation Sources: International Basic Safety Standards, IAEA
Safety Standards Series No. GSR Part 3, IAEA, Vienna (2014);

Safety Assessment for Facilities and Activities, IAEA Safety Standards Series No. GSR Part 4
(Rev.1), IAEA, Vienna (2016);

Predisposal Management of Radioactive Waste, IAEA Safety Standards Series No. GSR Part 5,
IAEA, Vienna (2009);

Decommissioning of Facilities, IAEA Safety Standards Series No. GSR Part 6, IAEA, Vienna
(2014);

Preparedness and Response for a Nuclear or Radiological Emergency, IAEA Safety Standards
Series No. GSR Part 7, IAEA, Vienna (2015).
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0) OononHumenbHaAA yUeOHana 1umepamypa:

1.

2.
3.

10.

Integrated Nuclear Infrastructure Review (INIR): Ten Years of Lessons Learned (IAEA -
TECDOC Series No. 1947, 2021);

Roadmap to Operational Readiness (WANO New Unit Assistance Working Group, 2020);

Defense in depth in nuclear safety. A report by the International Nuclear Safety Advisory Group,
IAEA, INSAG-10, 1996.

Basic Safety Principles for Nuclear Power Plants, A report by the International Nuclear Safety
Advisory Group, IAEA, 75-INSAG-3 Rev. 1, INSAG-12, 1999

Nuclear Safety Infrastructure for a National Nuclear Power Programme Supported by the IAEA
Fundamental Safety Principles, A Report by the International Nuclear Safety Group, IAEA,
INSAG-22, 2008

MEPEYEHH PECYPCOB HH®OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM

CETHU «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXO/JUMbIX J1JI51
OCBOEHMUSA JUCIIAITJIMHBI

1.
2.

3.
4.

S.
6.

IAEA Nuclear Safety and Security Glossary, 2022 Edition

IAEA Nuclear Infrastructure Competency Framework:
https://www.iaea.org/resources/brochure/iaea-nuclear-infrastructure-competency-framework

IAEA Country Nuclear Power Profiles, URL.: https://cnpp.iaea.org/public/

Peer Review and Advisory Services Calendar: https://www.iaea.org/ru/services/review-
missions/calendar?type=All&year%5Bvalue%5D%5Byear%5D=&location=3500&status=4275
The Database on Nuclear Power Reactors: https://pris.iaea.org/pris/home.aspx

Nuclear Infrastructure Bibliography https://www.iaea.org/topics/infrastructure-
development/bibliography

Additional references for nuclear competitiveness and economics:

7.

8.

9.

10.

Our World in Data - CO: Consumption-based Emissions, URL:
https://ourworldindata.org/consumption-based-co2
World Electricity Generation - World Energy Data, URL:

https://www.worldenergydata.org/world-electricity-generation/

Marginal Abatement Cost of Carbon (MACC Curve), URL: https://www.homaio.com/post/what-
is-the-marginal-abatement-cost-of-carbon-macc-curve

IEA Statistics & Data Portal, URL.: https://www.iea.org/

11. World Bank Open Data, URL: https://data.worldbank.org/
11. METOAUYECKHE YKA3AHUSA AJIS1 OBYYAIOHIUXCS 1O OCBOEHHUIO
JIMCIUTIJIMHBI
Bup yyeOoHbIX Opranu3anus 1eATeJIbHOCTH CTY/A€HTA
3aHSATHI
JIeKuuﬂ Hanmcanmne KoHcHIEKTa J'IeKHI/II\/'IZ KpaTKo, CXEMaTU4HO, II0CJICIO0BATCIIBHO

(UKCUPOBaTh OCHOBHBIE TOJOXKEHUS, BBIBOJBI, (POPMYIUPOBKH, 0OOOIIECHHUS;
MOMeuaTh Ba)KHbIE MBICIIH, BBIIEATH KIIOUEBBIE CII0Ba, TepMHUHBL. [IpoBepka
TEPMHHOB, MOHITHNA C MOMOUIBIO JHIUKIONEANM, CI0Bapel, CIIPaBOYHUKOB C
BBIMMCHIBAHUEM TOJIKOBaHMM B TeTpaab. OO03HAYUTH BOIMPOCHI, TEPMUHBI,
MaTepuai, KOTOPbI BbI3BIBAET TPYAHOCTH, IOMETUTH WM IIONBITATHCA HAWTU
OTBET B PEKOMEHAYeMOH nuTeparype. EcinM camMocTOATENbHO HE ynaercs
paso0paThcsi B Marepuaie, HeoOXoaIuMo c(hOpMYIMPOBATH BONPOC U 3a/aTh
MpenoaBaTesto Ha KOHCYJIbTAIlUY, HA MPAKTUYECKOM 3aHSITHH.

Hpakmultecmle HpI/I MMOATOTOBKEC K MPAKTUYCCKUM 3aHATUAM IMOBTOPUTHL OCHOBHLIC ITOHATUS
3aAHAmMUA IO TEMaM JICKIIMOHHBIX 3aHATHH 3aJaHus. Pemrast mocraBiieHHBIC 3aaaHusd,

IIPEIBAPUTEIBHO TOHATh, KaKOW TEOPETUYECKUIM MaTephal HYKHO H3YYHTb.
IIpy BO3HMKHOBCHMM TPYJHOCTEH C PpEIICHUWEM WJIM IOHMMAaHUEM
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https://www.iaea.org/topics/infrastructure-development/bibliography
https://www.iaea.org/topics/infrastructure-development/bibliography
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https://www.worldenergydata.org/world-electricity-generation/
https://www.homaio.com/post/what-is-the-marginal-abatement-cost-of-carbon-macc-curve
https://www.homaio.com/post/what-is-the-marginal-abatement-cost-of-carbon-macc-curve
https://www.iea.org/
https://data.worldbank.org/

chOpMyYITHPOBATH U 3a/1a4 BOMPOCH TPENOIaBATEIIO

Hoxknao [Touck nuTepaTypbl U cocTaBieHue oubnuorpaduu, ucnonabp3oBaHue ot 3 10 5
HAyYHBIX pPa0OT, W3JI0)KEHHE MHEHHS aBTOPOB M CBOETO CYXKICHHS IIO
BBIOPAaHHOMY  BOIIPOCY; H3JI0)KEHHE OCHOBHBIX AaCHEKTOB IPOOJIEMBI.
O3HaKOMHTBCS CO CTPYKTYPOH M 0pOpMIICHHEM JIOKJIAIA.

Pegpepam [Touck nuTepaTypsl U cocTaBieHUe OnOIMorpaduu, UCIONB30BaHUE OT 3 110 5
HAYYHBIX pPa0OT, W3J0KCHHWE MHEHHUs aBTOPOB W CBOETO CYXICHUS TIO
BBIOPAaHHOMY  BOIIPOCY; H3JI0)KEHHE OCHOBHBIX AaCHEKTOB IMPOOJIEMBI.
O3HAaKOMHTBCS CO CTPYKTYpOii U ohopMiieHHEM pedepaTa.

Iloozomogka k [Ipy moaroroBke K 3a4eTy HEOOXOIUMO OPUEHTHPOBATHCS HA KOHCIEKTHI
3auemy c JEeKIUH, 3aJaud MPAaKTHUYECKUX 3aHATUH, PEKOMEHAYEeMYIO JUTeparypy |
OUeHKoul MHTEPHET-UCTOYHUKU. BMecTo «3ayumBaHus» Marepuaiga BaKHO JOOUThCS

IIOHUMAaHUA H3y‘laeM0ﬁ JUCHUITIIMHBI.

12. MEPEYEHb HTH®OPMAIIMOHHBIX TEXHOJIOTI Mid, UCIIOJIb3YEMBIX ITPUA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NIPOLUECCA IO JUCIHUIIVIMHE,
BKJUIIOYASA IEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTHN)

Hcnonp3oBanre nHGOPMAIIMOHHBIX TEXHOJIOTHI MPU OCYIIECTBICHIUH 00pa30BaTeIbHOIO Mpoliecca Mo
JTUCLHUIIMHE OCYIIECTBISACTCS B COOTBETCTBUU C YTBEpKIAEHHBIM [lomoxxeHueM 00 DIEKTpOHHOM
uH(popMalnoHHO-00pa3oBarenbHOi cpene UATO HUAY MUDU.

OnexkTpoHHas cuctema ympasineHus oOydenuem (LMS) wucnmonesyercss ans  peanuzaunuu
00pa3oBaTENBHBIX NPOTPAaMM HPU OYHOM, IUCTAHIMOHHOM M CMELICHHOM peXuMme OOydeHus.
Cucrema peanusyer cieyole OCHOBHbIE (DYHKIUH:

1) Co3aHue 1 yrpaBJieHUE KJIACCaMH,

2) Co3aHue Kypcos,

3) OpraHu3anys 3alucH yJaiuxcs Ha Kype,

4) [TpenocraBnenue nocTymna K yueOHbIM MaTepuanam JUisl ydamuxcs,

5) [TyOnukarus 3aqaHui 7151 Y4€HUKOB,

6) Orenka 3aJJaHuil y9amuxcsi, MPOBeIeHNE TECTOB U OTCIICKUBAHUE TIporpecca 00ydIeHus,
7) Opranuzaiys B3auMOJICHCTBHS Y4aCTHUKOB 00pa30BaTeNbHOTO MpoIiecca.

Cucrema HHTCIPpHUPYETCA C OOMNOJHUTCIbHBIMHU CCPBUCAMH, O6€CH€‘~II/IB&I-OHII/IMI/I BO3MOXHOCTH
UCTOJIb30BAaHUS TaKMX (YHKUUH Kak pabouuil KajeHIapb, BUAEO CBsI3b, MHOT'ONOJIB30BATENILCKOE
peAaKTUpOBAaHUE JOKYMEHTOB, CO3JaHHE (OPM ONPOCHUKOB, NHTEPAKTHBHASI AOCKA JJIsi PUCOBAHMSL.
ABTOpH3aIMs M10JIb30BATENCH B CUCTEME OCYILECTBIISIETCS MOCPEACTBOM KOPIOPATUBHBIX AKKAyHTOB,
MPUBS3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuensv ungpopmayuonnbvix mexnonozuii

— IIpoBepka JOMaIIHUX 3aJaHUK U KOHCYJIbTUPOBAHHE ITOCPEICTBOM 3JIEKTPOHHOM ITOYTHI.
— MHTepakTHBHOE OOIIEHNE C TOMOIIBIO TporpaMMsl skype
— Mcrionb30BaHue 37EKTPOHHBIX PE3EHTALMI ITPU MPOBEICHNN TPAKTUYECKUX 3aHATHH.

12.2. Ilepeuens npozpammmuozo obecneuenus

— PepmaxTop npesenranuit Microsoft PowerPoint;
— bBpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JloxansHas KOMIIBIOTCPHAs CCTh U riaobaabHas CETh I/IHTCpHCT.

12.3. Ilepeuensv unghopmayuoHHbIX CRPABOYHBIX CUCEM

JloCTyn K 3JeKTPOHHBIM OHOJIMOTEYHBIM pecypcaM U 3JeKTpOHHOH Oubimorteunoi cucreme (IBC)
OCYIIECTBJISIETCSI TIOCPEACTBOM CIIEIMATBHBIX pa3iesioB Ha oduiumansHoMm caiite UATD HUAY
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MU®U. ObecnieueH 10CTyn K 3JIEKTPOHHBIM KaTtasoram oubnuoreku MATD HUSAY MUDU, a takxke

AJIEKTPOHHBIM 00pazoBareibHbIM pecypcam (DMOC), chopMupoBaHHBIM Ha OCHOBAHUHU TPSMBIX

JIOTOBOPOB € TIPaBOOOIAATENIIMU YY€OHOW M y4eOHO-METOIUYECKON JHUTEepPaTyphbl, METOINICCKUX

oCcoOui:

1) Nudopmanmonnsie pecypcsl Cetn Koncynerant IDlmroc, www.consultant.ru (undopmarus
HOPMATUBHO-TIPABOBOTO  XapaKTepa Ha OCHOBE COBPEMCHHBIX KOMIIBIOTEPHBIX U
TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTHI);

2) DIEeKTPOHHO-OMOIHOTeUHAS cucrema HUAY MU®DU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBbC «M3narennctBa Jlanby, https://e.lanbook.com/;

4) OnekTpoHHO-O0ubrmoreunas cucreMma BOOK.ru, www.book.ru;

5) ba3el qaHBIX «INEKTPOHHO-O0MOIMoTeuHas cucreMa elibrary» (ObC elibrary);

6) bazosas Bepcust DbC IPRbooks, www.iprbooks.ru;

7) ba3el qanHBIX «JneKTpoHHas OubaroTeka Texundeckoro BY3a» www.studentlibrary.ru;
8) DneKTpoHHO-0MbIMoTeyHas cucreMa «AnOykc.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf _
10)  DraexrponHo-6HOMMOTEUHas cuctema «OBC FOPAUTy, http://urait.ru/.

13. OIMUCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJAUMOM JIs
OCYHECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE

1. bubnunoreunsiii GOHJ HHCTUTYTA

2. AynuTopHbIi pOHJ MHCTUTYTA.

14. UHBIE CBEJJEHUSA U (MJIN) MATEPUAJIbBI

14.1. Ilepeuenv o00pazoeamenvHblX MEXHOA02UI, UCHOIL3YEMBIX HPU  OCYULECHIBIEHUU
odpazoseamenvHo20 npoyecca no OUCYUNIUHE

14.2. ®@opmuvr opeanuzayuu camocmoamenvHol padomol odyuaouwuxca (memovl, blHOCUMbIE OA
CaMOCMOAMENbHO20 UYUEHUA; GONPOCHL  ONA  CAMOKOHMPOJA; MUNoevle 3a0aHus O
camonpogepku)

TeMbI, BBIHOCUMBIE ISl CAMOCTOATEJIBHOIO H3YUYCHUA

1. Nuclear Safety Infrastructure (based on IAEA publication SSG-16 (Rev. 1))
2. IAEA Nuclear Contracting Toolkit

3. IAEA Nuclear Competency Database

4. Convention on Nuclear Safety and National Reporting

5. IAEA Nuclear Safety Glossaries

6. INIR missions reports

15. OCOBEHHOCTHU PEAJIM3ALIMA INCHUTIJIMHBI AJ151 UTHBAJIMAOB U JINL
C O'PAHUYEHHBIMH BO3MOXHOCTSAMMU 310POBbSA

B cooTrBeTcTBHM ¢ MeTOAMYECKUMH peKoMeHAanusMu MunobpHayku PO (yrB. 8 ampens 2014 r. Ne
AK-44/058H) B Kypce MpeArnoaracTcsi UCIOIb30BaTh COIMATLHO-aKTUBHBIC U Pe(IIEKCUBHBIE METOIbI
00y4YeHHsI, TEXHOJIOTUU COLMOKYIbTYPHOH peabunutanuu obyuatommxcs ¢ OB3 ¢ nenbio okazaHus
MOMOIIH B YCTAHOBJIEHUH IMOJTHOLEHHBIX MEKINYHOCTHBIX OTHOLIEHHIA.

O6yquHe Jual; € OIrpaHUYCHHBIMU  BO3MOXHOCTAMHU 3O0POBbA  OCYHICCTBIACTCA C  YUCTOM
HHIUBHUYAJIbHBIX HCI/IXO(I)I/ISI/ILIeCKI/IX OCO6CHHOCTCﬁ, a AJd UHBAJIHUAOB TAaKXE B COOTBECTCTBUU C
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MHAUBUAYaAJIbHOMN MporpaMMon peabuiIuTaluy HHBAINU/IA.

J1s JIMI ¢ HapyLIeHHWeM CJyXa BO3MOXKHO MpenocTaBiIeHHne MH(OpMAIMM BHU3YaJIbHO (KpaTKHU
KOHCIIEKT JIeKIMH, OCHOBHAs M JONOJHHUTEIbHAs JMUTEpAaTypa), Ha JIEKLMOHHBIX M IPAKTUYECKUX
3aHATHSIX ~ JIONYCKAeTcsi  IPUCYTCTBHE  acCCHCTEHTa, a  Takke, CYpAONEPEBOAYUKOB MU
TU(IIOCYPIOTIEPEBOAUUKOB.

OLIGHKa 3HAHUI CTYACHTOB Ha IMPAKTHUYCCKUX 3aHATUAX OCYHICCTBIIACTCA HAa OCHOBC INMHCbMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMECHHO BBIITIOJIHEHHBIX IIPAKTHYCCKUX SaﬂaHHﬁ.

Jloknman Tak e MOXeT ObITh IpeAocTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUSA K COJEPIKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KadyeCTBY M3JIOKEHHUsS Marepuania
(MOHATHOCTb, KauecTBO pe4M, B3aUMOJEHCTBHE C ayquTopued M T. J) 3aMEHSIOTCAd Ha
COOTBETCTBYIOIIME TPeOOBaHUs, MPEABSABISIEMble K MUCbMEHHBIM paboTaM (KauecTBO 0o(pOpMIICHUS
TEKCTa U CIMCKA JIUTEPATYPhl, IPAMOTHOCTb, HAJIMYNE WJUTFOCTPALIMOHHBIX MATEpPHAJIOB U T.11.)

C y4eToM COCTOSIHHSI 3I0OPOBbSI MPOCMOTP KHHO(QWIbMA C IMOCICAYIOIIUM aHAIU30M MOXKET OBITh
NpOBEJICH JIoMa (HarpuMmep, IpU HEOOXOJMMOCTH JIOTIOTHUTEIILHOW 3BYKOYCHITMBAIOIICH amaparyphbl
(HaymrHHKH)). B TakoMm ciiydae CTYICHT MPEAOCTAaBISICT MUCHMEHHBIM aHaln3, COOTBETCTBYIOIIHN
HPEIbSBISIEMBIM TPECOOBAHHSIM.

[TpomexyTouHas aTTecTanus JUIs JHI C HApYIICHUSIMH CIyXa IMPOBOAUTCS B IUCbMEHHOHU (hopme, MpH
3TOM HCHOJB3YIOTCA O0IIMEe KPUTEpUM OLeHMBaHMA. [IpM HEoOXO0IMMOCTH, BpeMs IMOATOTOBKH Ha
3a4€Te MOXKET OBITh YBEIMUYEHO.

Jus naunm ¢ HapyumleHHeM 3peHHsl JIONYCKAaeTcs ayAuaibHOE TMpeAocTaBieHHe WH(popManuu
(Hampumep, ¢ UCIIOJIb30BAHUEM NPOTrPaMM-CUHTE3aTOPOB PEUM), @ TAK K€ UCIIOJIb30BAHUE HA JIEKLIUAX
3BYKO3AIHUCHIBAIOIINX YCTPOUCTB (AUKTO(GOHOB W T.1.). JlomyckaeTrcs MPUCYTCTBHE HA 3aHATHUAX
accHuCTeHTa (MIOMOIIHHUKA), OKa3bIBAIOIIET0 00YJIarOIIUMCS HEOOXOAUMYIO TEXHUYECKYIO TTIOMOIIIb.

OreHka 3HaHUN CTYACHTOB Ha CEMUHAPCKUX 3aHATUAX OCYIIECTBISIETCS B YCTHOM opMe (Kak OTBETHI
Ha BONPOCHIL, TaK W MpakTuueckue 3ananust). [Ipm HeoOXonuMocTH aHanu3a (QUIbMa MOXET ObITh
3aMEHEH OINMCAaHMEM CUTYalluM MEXITHMYECKOTO B3aMMOAEUCTBUS (Ha OCHOBE ONBITA PECIOH[ICHTA,
XYyJI0’KECTBEHHOM JINTEPATYPHI U T.JI.), O3BOJISIONINM OLIEHUTh CTENEHb CPOPMUPOBAHHOCTH HABBIKOB
BJIAJICHUS] METOJaMU aHaju3a U BBIABICHHS crenu(ukH (QyHKIMOHMPOBAHUS M PA3BUTHUS TCUXHKH,
MO3BOJIAIOIIMMU YYUTBIBATh BIMSHHE STHUYECKUX (akTopoB. [Ipu mpoBeneHUH NPOMEKYTOUHOU
aTTeCTallud JAJs JIUI C HapyIIeHHEM 3peHHs] TECTHUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuE 110 BOIIPOCAM.

JIuna ¢ HapylmeHHsIMH ONOPHO-ABHIraTeJIbHOIO anmapara He HYXJalTcsi B 0COOBIX (opmax
IpeoCTaBlIeHUsl y4eOHbIX MarepuasioB. OJHaKO, C yYETOM COCTOSIHMSI 3[0pOBBbSl 4YacTh 3aHATUMN
MOXeT OBITh peajn3oBaHa JAUCTAaHIMOHHO (mpu mnomoum cetn «MHtepHer»). Tak, mnpu
HEBO3MO>KHOCTH IOCEIIEHUS JIEKIIMOHHOTO 3aHATUS CTYAEHT MOJKET BOCIIOJIb30BAaThCS KpPAaTKUM
KOHCIIEKTOM JIEKLIHH.

HpI/I HEBO3MOXHOCTH TIIOCCHICHUA IPAKTUYCCKOr0 3aHATHUA CTYACHT MOOJDKECH MPEAOCTABUTH
MHMChbMEHHBIN KOHCIIEKT OTBETOB Ha BOIIPOCHI, TMCbMCHHO BBIITIOJIHCHHOC IMPAKTUYCCKOC 3a/IaHUC.

Jokian Tak e MoKeT ObITh NMpeAocTaBiIeH B NMUChbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHMIO OCTAIOTCS TEMH JK€, a TPeOOBaHUS K KAaueCTBY M3JIOKEHHS MaTepuaia
(TOHATHOCTh, Ka4yecTBO pEYH, B3aMMOJEWCTBHE C ayOUTOpHe M T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOIIME TpeOOBaHUs, MPEAbSABIsIEMble K NMUCbMEHHBIM paboTaM (KauecTBO 0o(pOpMIICHUS
TEKCTa U CMHCKA JIMTEPATYPhl, IPaMOTHOCTh, HATMYHE WIUTIOCTPAIIMOHHBIX MAaTEpUANIOB U T.1.).

[TpomMexxyTouHast aTTeCTalysl AJIs JIUI] C HAPYIIEHUSIMU OTIOPHO-IBUTATENILHOTO anmapaTa IpOBOAUTCS
Ha OOIMX OCHOBAaHHSIX, MPH HEOOXOJAMMOCTH TMpOIEeaypa 3adeTa MOXKET OBITh pean30BaHa
JTUCTAHIIMOHHO (HampuMep, P MOMOIIHY Iporpammer Skype).

J171st 3TOr0 MO TOTOBOPEHHOCTH C MpenoaBaTesieM CTYIEHT B ONpeAesIeHHOE BpeMs BHIXOJUT Ha CBS3b
JUI TIPOBENEHUS TpOLEeAyphl 3adeTta. B Takom ciydae 3ader craeTcs B BUAE cOOEceOBaHUS IO
BompocaM (cM. popMBbI MPOBEIECHUS TPOMEKYTOUHOM aTTecTalluy AJIs JIML C HAPYIIEHUSIMU 3PEHHUS).
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Bompoc u nmpakTiueckoe 3aaHne BEIOUPAIOTCS CAaMUM TPETIOaBaTEIIEeM.

[Ipumeuanue: DoHABI OLIEHOYHBIX CPEACTB, BKIIIOYAIONIME THUIIOBBIE 33JaHUS M METOJbl OLEHKH,
KPUTEpUU OIICHUBAHMS, TIO3BOJSIONIME OLICHUTh pPE3yabTaThl OCBOCHMS JAHHOM JAUCIUILIMHBI
obyuatouumucsa ¢ OB3 moryt Bxoauts B coctaB PII]] Ha mpaBax OTAEIbHOTO JOKYMEHTA.
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