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Modular Master’s Degree Programme  

 
 PROGRAMME OVERVIEW 

Duration of study  2 years,  4 academic semesters 
Academic year starts in September and 
finishes in June.  

Degree level Master of Nuclear Science and Technology 

Language of instruction English   

Mode of training  Full-time  

General entrance 
requirements 

Applicants must submit evidence (for 
example, official university transcripts or 
certified translations of official transcripts) of 
earning a bachelor's or graduate degree from 
an accredited college or university in physical 
science or engineering. 
Applicants must have a good level of English 
language proficiency and submit evidence of 
acquiring English language skills:  
 TPU language certificate (for Russian-

speaking candidates only) 
 TOEFL, IELTS, В2 First (FCE) and other 

international certificates (for all 
candidates). 

 

The English-language modular Master's Degree Programme “Nuclear Science 

and Technology” (hereinafter referred to as the Programme) combines the 

training of specialists in three academic modules - Nuclear Power Engineering, 

Nuclear Medicine, and Safety and Security and Non-Proliferation of Nuclear 

Materials. 

NUCLEAR SCIENCE AND TECHNOLOGY 
 



 

The aim of the Programme is to prepare English-speaking highly qualified 

personnel who possess a set of competencies required to perform 

professional activities in relevant fields, taking into account the specifics of the 

academic module. 

The categories of trainees include international and Russian-speaking 

students. 

Prior to the start of the Programme, students choose one of the three 

educational modules corresponding to their professional and research 

interests. 

Educational modules of the Programme: 

 Nuclear Power Engineering: application of nuclear energy, nuclear 

fuel cycle, nuclear reactor kinetics and control, operation of nuclear 

reactors and facilities, control and automation systems of nuclear 

power plants, etc. 

 Nuclear Medicine: research, developments and technologies aimed at 

recording and processing biomedical information, development of 

theory, creation and application of facilities and systems in the field of 

nuclear physics, particle physics, radiation medical physics, and 

propagation and interaction of radiation and its effect on wildlife, 

radiation safety. 

 Safety, Security and Non-Proliferation of Nuclear Materials: safe 

management of radioactive waste and spent nuclear fuel, nuclear 

security and counter-terrorism, ensuring the international regime for 

non-proliferation of weapons of mass destruction and dual-use 

technologies, including export control. 

  



 

Academic module 
NUCLEAR POWER ENGINEERING 

 

 MODULE DESCRIPTION 
 

Tomsk Polytechnic University (hereinafter referred to as TPU) has been 

providing for training specialists in a range of fields, including mining and 

processing of uranium ore, reprocessing and storing of spent nuclear fuel 

and a lot others, for more than 60 years.   

One of the remarkable 

features of the programme is 

that TPU is one of the State 

Atomic Energy Corporation 

Rosatom core universities, 

which provides both Russian-

speaking and international 

students with a unique 

opportunity to conduct 

research at the premises of 

its own only-in-Russia university research and training reactor.  

The research topics generally involve studies of operational modes, in-core 

systems and controls, material properties, technologies of nuclear doping of 

silicon and the production of isotopes for medical purposes, including ready 

forms of radiopharmaceuticals.   

Another important characteristic of the programme is that admitted 

students have an opportunity to complete industrial internship at the 

premises of State Atomic Energy Corporation Rosatom enterprises, which 

enables graduates to apply the obtained knowledge and skills in practice.    

 
 



 

CORE COURSES 
  

 Fundamentals of nuclear fuel cycle  

 Materials if nuclear installations  

 Thermodynamics  

 Thermohydraulics in nuclear reactors 

 Reactor physics  

 Reactor kinetics and control  

 Control and safety of nuclear reactor  

 Nuclear reactor design project 

 Steam generators for nuclear power plants  

 Design, maintenance and engineering of nuclear power plants   

 Turbine installations  

 Steam turbines design projects  

 

 LEARNING OUTCOMES 
By the end of the study, graduates are expected to:  

• apply deep, mathematical, scientific, socio-economic and professional 
knowledge for theoretical and experimental research in the field of nuclear 
energy, nuclear materials and nuclear power installations; 

• develop new and original ideas and design methods for solving engineering 
problems in areas related to nuclear fuel cycle, modernization and 
improvement of its advanced technological chains; 

• plan and carry out analytic, modeling and experimental research in the 
nuclear fields relying on the latest achievements of science and technology; 

• assess the prospects of the development of nuclear industry, analyze 
radiation risks and scenarios of potential accidents, develop measures to 
reduce risks and ensure nuclear and radiation safety in compliance with 
international laws and regulations, as well as make expert decisions; 

• acquire practical working experience at the nuclear research reactor.    

 



 

 CAREER OPPORTUNITIES  
Graduates from the TPU develop careers in science and research, and industry.  

Career fields and types of organizations:  

 National nuclear power plants  

 National regulatory bodies  

 Nuclear Educational institutions  
 

Positions:  

 Engineer  

 Teacher-researcher   

Internships: TPU’ premises (nuclear research reactor, laboratory facilities), 

ROSATOM enterprises 

 

 



 

Academic module 
NUCLEAR MEDICINE 

 

 MODULE DESCRIPTION 
 

The training of undergraduates in the Nuclear Medicine educational module 

(a unique networked programme for Russia) began in 2015 after the signing 

of the agreement between TPU and Siberian State Medical University. The 

first graduation of specialists took place in 2017. 

One of the key features of the educational module "Nuclear Medicine" is 

that the educational process, including lectures, practical and laboratory 

classes, is implemented exclusively in English. 

Another important characteristic of the educational module is that 

professional training of highly qualified specialists in medical physics in 

conducted in close cooperation between the teaching staff of TPU, Siberian 

State Medical University and a wide range of specialists from the Tomsk 

Regional Oncology Center.  

The research component of the training programme is realized using unique 

scientific research nuclear facilities, including the current IRT-T TPU research 

nuclear reactor, R-7M TPU research cyclotron, intraoperative radiation 

therapy equipment based on TPU betatrons, etc.  

A special role in the implementation of practical and research training of 

students enrolled in Nuclear Medicine belongs to the Tomsk Regional 

Oncology Center, which serves as a unique platform for students to carry out 

research projects, conduct internships and prepare graduation thesis under 

the guidance of highly qualified specialists from the Tomsk Regional 

Oncology Center  

 



 

 

CORE COURSES  

 Radiation physics  

 Anatomy and physiology. Basics of roentgenology 

 Fundamentals of imagine in medicine 

 Ionizing radiation installations 

 Clinical dosimetry 

 Mathematical methods for radiological sciences 

 Treatment planning 

 Radiochemistry. Clinical application of radioisotopic and roentgen 
diagnostics 

 Radiochemistry. Application of radionuclides and radiopharmaceuticals 
in diagnostics and therapy 
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 LEARNING OUTCOMES 
 

By the end of the study, graduates are expected to: 

• apply deep mathematical, scientific, socio-economic and professional 
knowledge in theoretical and experimental research in the field of medical 
physics and nuclear medicine of professional work; 

• assign and solve innovative engineering and physical tasks, implement 
projects in the field of medical physics and nuclear medicine; 

• create theoretical, physical and mathematical models describing the 
distribution and interaction of ionizing radiation with matter and living 
tissue, processes in accelerators, processes and mechanisms of 
radioactivity transfer in the environment and living tissue; 

• develop new algorithms and methods for design of modern physical 
medical installations and devices, measurement of the characteristics of 
the ionizing radiation fields, research in medical physics and nuclear 
medicine; 

• assess the prospects for the development of nuclear medicine, analyze 
radiation risks and scenarios of potential accidents, develop measures to 
reduce risks and ensure radiation safety, guided by laws and regulations, 
draw out an expert report; 

• design and organize innovative business, develop and implement new 
types of products and technologies, form an effective strategy and an 
active risk management policy at the enterprise, apply methods for 
assessing the quality and performance of staff, apply knowledge of the 
basic provisions of patent law and copyright of the Russian Federation. 

 

 

 

 



 

 CAREER OPPORTUNITIES 
 

TPU graduates in the field of Nuclear Medicine develop their professional 
career in two directions – science and research, and industry.  

 

Career fields and types of organizations:  

 Research institutes 
 Medical centers and institutions 
 Clinics 
 Medical laboratories 
 Universities or any other 

educational institutions  
 

 

Positions: 

 Researcher and medical 
physicist in the field of radiation 
therapy planning 

 Researcher and medical 
physicist in the field of clinical 
dosimetry 

 Radiological / Radiation safety 
officer 

 Researcher and medical 
physicist in the field of imaging 

 Teacher-researcher in the field 
of nuclear medicine

 

 
 



 

Academic module 
SAFETY, SECURITY AND NON-PROLIFERATION  

OF NUCLEAR MATERIALS  
 

 PROGRAMME OVERVIEW 

The international nuclear safety regime at nuclear facilities implies the 
development and implementation of educational programmes aimed at 
training personnel for enterprises and organizations that have radiation-
hazardous industries or are associated with the control, accounting and 
physical protection of nuclear and radioactive materials and facilities.  

One of the distinctive features of this programme is that it has been 
designed in compliance with the recommendations developed by the 
International Atomic Energy Agency (IAEA), which are applied to the training 
of specialists in the area of nuclear security, and includes such elements as 
accounting for and control of nuclear material, physical protection of 
nuclear material and facilities, security policy, legal and managerial aspects 
of nuclear non-proliferation, social and political factors of terrorism. 

In addition, the practical training organically integrated into the programme 
structure aims to familiarize students with the principles of development, 
implementation and maintenance of nuclear security at nuclear facilities, 
and hence provides trainees with specialized technological tools and 
technical devices to develop their professional competences in the target 
area.  

Another outstanding characteristic of the programme is students are offered 
a unique opportunity to conduct research at the premises of its own only-
in-Russia university research and training reactor IRT-T TPU. 

 

 

 

 



 

CORE COURSES  
 

 Methods and Procedures for Accounting and Control of Nuclear 
Materials 

 Technologies and Elements of Security Systems 

 Nuclear Materials Accounting and Control in Nuclear Fuel Cycle 

 Physical Protection of Nuclear Facilities 

 Safety and Reliability of Technical Systems 

 Development of Basic Solutions for Nuclear Facilities Construction 
Team Project 

 LEARNING OUTCOMES 

By the end of the study, graduates are expected to: 

 create mathematical models describing the processes in the 

spectrometers; 

 develop methods for improving security of nuclear materials and 

technologies; 

 develop generalized solutions to the problem, conduct analysis of these 

options, forecast possible consequences, find compromise solutions 

under conditions of multi-criteria, uncertainty, project planning; 

 use information technology in the development of new installations, 

materials and products; 

 develop draft specifications, standards and technical descriptions of new 

installations, materials and products; 

 carry out analysis of technical and theoretical design, consider their 

compliance with the requirements of laws in the field of industry, 

ecology, technical, radiation and nuclear safety and other regulatory 

acts; 

 conduct objective assessment of the proposed solution or project in 

relation to the international standards, draw out an expert report. 



 

 CAREER OPPORTUNITIES 

TPU graduates in the field of Safety, Security and Non-Proliferation of 

Nuclear Materials develop their professional career in two directions – 
science and research, and industry.  
 

Career fields and types of organizations:  

 National nuclear power plants  

 National regulatory bodies  

 Nuclear Educational institutions  
 

Positions:  

 Engineer  

 Teacher-researcher   

Internships: TPU’ premises (nuclear research reactor, laboratory facilities), 

ROSATOM enterprises 

 



 

Post-graduate Degree Programme 
 

 

 

 
 

Duration of study  4 years,  8 academic semesters 
Academic year starts in September and 
finishes in June.  

Specialization  Nuclear Power Plants: Design, Operation and 
Decommissioning 

Qualification* Researcher. Teacher-Researcher 

Language of instruction English   

Mode of training  Full-time  

General entrance 
requirements 

Applicants must submit evidence (for 
example, official university transcripts or 
certified translations of official transcripts) of 
earning a master's or graduate degree from 
an accredited college or university in physical 
science or engineering. 
Applicants must have a good level of English 
language proficiency and submit evidence of 
acquiring English language skills:  
 TPU language certificate (for Russian-

speaking candidates only) 
 TOEFL, IELTS, В2 First (FCE) and other 

international certificates (for all 
candidates). 

 
*PhD thesis is defended after the post-graduate programme has been successfully 
completed. 

NUCLEAR, THERMAL AND RENEWABLE ENERGY 

AND RELATED TECHNOLOGIES 



 

CORE COURSES  

 Methodology for Preparing and Writing a Dissertation 

 Nuclear Power Plants: Design, Operation and Decommissioning  

 Methods of Organizing, Planning and Processing Experimental Results  

 Experiential Pedagogy in Higher Education 

 Teaching practicum  

 

 CAREER OPPORTUNITIES 

TPU graduates in the field of Nuclear Power Plants: design, operation and 
decommissioning develop their professional career in three directions – 

science and research, academia and industry.  

 
 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

Tomsk Polytechnic University 
2 Lenina Avenue, office 224, Tomsk, Russia, 634050 

 

Contact person:  

Dr. Vera Verkhoturova 

Coordinator for International Nuclear Educational Programmes  

Tel.: +7-952-160-63-90 

E-mail: verhoturova@tpu.ru 

 

 

CONTACT DETAILS 
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