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The main educational program of higher education in the field domain of study 03.04.01 Applied
Mathematics and Physics, orientation (specialty) General and Applied Physics/O0mias n npukinagsas gpusmka,
implemented at MIPT, is a set of basic characteristics of education (volume, content, planned results),
organizational and pedagogical conditions, forms of certification, which is presented as a general
characteristic of the educational program, curriculum, academic calendar schedule, work programs of
disciplines (modules), training programs, evaluation and methodological materials. The main educational
program of higher education has been created on the basis of the educational standard domain of study
03.04.01 Applied Mathematics and Physics, independently developed and approved by MIPT.

1. General characteristics of the educational program

Qualifications awarded to graduate: master.

Form of education: full-time

Education period: 2 years.

The educational program consists o 120 credits and includes all types of student’s

classroom and independent work, training, time, allotted for quality control of the mastering of the
educational program by the student.

The contact work of students with teachers consists of, at least, 1 069 hours.

Program implementation languag english.

Using a network form of educational program implementation: yes.

Program goal:

The program is aimed at training highly professional specialists capable of making scientific discoveries
at the most advanced frontiers of physics and High-Tech. Students and graduates are eager to study problems
of the global scientific agenda in conditions of fierce competition and international integration on the front
edge of knowledge of physical laws in the field of biophysics, physics of aging and age-related diseases,
physiology and neurobiology, bioinformatics and theoretical biophysics. Graduates continue their research
careers either at MIPT or at other leading world universities.

The educational program is implemented in a network form together with the University of Groningen.

2. Characteristics of the professional activity of graduates:
Fields of professional activity and areas of professional activity,

in which graduates, who have mastered the master's program, can carry out professional activities:

01 Science (including scientific research in various fields of fundamental science, technology, and
national economy, that use approaches, models and methods of mathematics, physics, chemistry, biology,
other natural and socio-economic sciences, as well as modern information technologies);

40 Cross-cutting types of professional activities in industry (in the field of fundamental and applied
research, innovation and development, as well as in the development and implementation of new
technological processes for the production of promising materials (including biological and those used in
medicine), as well as in the monitoring of parameters of the state of complex technical and living systems and
environmental conditions, including development and use to solve the tasks).

Graduates can carry out professional activities in other fields of professional activity and (or) areas of
professional activity, provided that their level of education and acquired competencies meet the requirements
of the employee's qualification.

Types of tasks of professional activity of graduates:

research.

Tasks of professional activity of graduates:



consolidation of the obtained data, independent formation of conclusions and preparation of scientific
and analytical reports, publications and presentations of the results of scientific and analytical research,
qualified transfer of the results of scientific and analytical research to related subject areas;

definition of promising directions of scientific research and information sources for analytical search in
the subject area chosen for specialization, effective collection and processing of scientific and analytical
information using modern programs, tools and methods of computer and information technologies and
computational mathematics;

planning and conducting scientific work and analytical research in accordance with the approved
direction of research in the subject area of specialization;

planning and conducting theoretical research, development of new physical and mathematical, including
computer, models of the processes and phenomena under study, analysis and synthesis of analytical research
data in the subject area;

planning and development of new methods and technical means for fundamental research and innovative
developments;

planning and development of new algorithms and computer programs for research and applied purposes;

planning and independent conduct of observations and measurements, planning, setting up and
optimizing experiments in the subject area of research, selection of effective data processing methods and
their implementation.

Objects of professional activity of graduates, mastered the program Master's:

models, methods and means of fundamental and applied research and development in the field of
mathematics, physics and other natural and social economic sciences according to the training profile in
science, engineering, technology, as well as in the areas of knowledge-based industries, management and
business;

natural and social phenomena and processes.

3. List of professional standard, corresponding to the professional
activities of graduates:
40.011 Research and Development Specialist;
40.008 Specialist in organization and management of research and development work;
01.003 Teacher of supplementary education for children and adults.



Code and name of the
professional standard

Generalized labor functions

Labor functions

code

name

level of
qualific
ation

name

code

level of
qualifica
tion

40.011 Professional
standard "Research and
Development
Specialist"

B

Conducting research
and development in
the study of
independent topics

6

Leading a group of
workers in the study
of independent topics

B/03.6

6

Conducting work on
the processing and
analysis of scientific
and technical
information and
research results

B/02.6

Conducting R&D
work on the subject of
the organization

Implementation of
scientific management
of research on
individual tasks

C/01.6

Management of the
results of R&D work

C/02.6

Implementation of
scientific leadership in
the relevant field of
knowledge

Formation of new
areas of R&D work

D/01.7

Coordination of the
activities of
co-executors involved
in the performance of
work with other
organizations

D/03.7

Defining the scope of
application of the
results of R&D work

D/04.7

40.008 Professional
standard "Specialist in
organization and
management of
research and
development work"

Organization of work
on the implementation
of R&D work

Organization of the
implementation of
research work on the
problems provided for
by the thematic plan
of the sector
(laboratory)

B/01.6

Resource management
of the relevant
structural unit of the
organization

B/02.6

Organization of
analysis and
optimization of life
cycle management
processes for R&D
work

B/03.6




01.003 Professional A |Teaching in additional 6 Organization of A/01.6 6.1

standard "Teacher of general education students' activities
supplementary programs aimed at mastering an
education for children additional general
and adults" educational program

Pedagogical control A/04.6 6.1
and assessment of the
development of an
additional general
education program

Development of A/05.6 6.2
software and
methodological
support for the
implementation of an
additional general
educational program

B Organizational and 6 Organization and B/01.6 6.3
methodological conduct of market
support for the research of additional
implementation of education services for
additional general children and adults
educational programs Organizational and B/02.6 | 6.3
pedagogical support of
the methodological
activities of teachers
of additional
education
C Organizational and 6 Organizational and C/02.6 6.3
pedagogical support pedagogical support
for the for the development of
implementation of social partnership and
additional general promotion of
education programs additional education
services for children
and adults
Organization of C/03.6 6.3

additional education
for children and adults
in one or more areas
of activity

4. Requirements for the results of mastering the educational program

As a result of mastering the main educational program, the graduate should form universal, general
professional and professional competencies.

Universal competencies of graduates and indicators of their achievement:

| Code and name of competence | Code and name of the indicator of competence achievement




UC-1 Use a systematic approach to
critically analyze a problem,and
develop an action plan

UC-1.1 Systematically analyze the problem situation, identify its components and
the relations between them

UC-1.2 Search for solutions by using available sources

UC-1.3 Develop a step-by-step strategy for achieving a goal, foresee the result of
each step, evaluate the overall impact on the planned activity and its participants

UC-2 Able to manage the project
through all stages of
implementation

UC-2.1 Set an objective within a defined scientific problem; formulate the
agenda, relevance, significance (scientific, practical, methodological, or other
depending on the project type), forecast the expected results and possible areas of
their application

UC-2.2 Forecast the project outcomes, plan necessary steps to achieve the
outcomes, chart the project schedule and monitoring plan

UC-2.3 Organize and coordinate the work of project stakeholders, provide the
team with necessary resources

UC-2.4 Publicly present the project results (or results of its stages) via reports,
articles, presentations at scientific conferences, seminars, and similar events

UC-3 Organize and manage a team,
and develop the team strategy to
achieve the objectives

UC-3.1 Organize and coordinate the work of the project stakeholders and help
resolve disputes and conflicts

UC-3.2 Consider the interests, specific behavior, and diversity of opinions of
team members/colleagues/counterparties

UC-3.3 Foresee the results (consequences) of both individual and collective
actions

UC-3.4 Plan teamwork, distribute tasks to team members, hold discussions of
different ideas and opinions

UC-4 Use modern communication
tools in the academic and
professional fields, including those
in a foreign language

UC-4.1 Exchange business information in oral and written forms in Russian and
at least one foreign language

UC-4.2 Use the acquired skills to write, translate, and edit various academic texts
(abstracts, essays, reviews, articles, etc.)

UC-4.3 Present the results of academic and professional activities at various
academic events, including international conferences

UC-4.4 Use modern ICT tools for academic and professional collaboration

UC-5.1 Analyze and consider
cultural diversity in intercultural
interactions

UC-5.1 Identify specific philosophical and scientific traditions in major world
cultures

UC-5.2 Define the theoretical and practical significance of cultural and linguistic
factors within various interrelated philosophical and scientific traditions

UC-6 Determine priorities and
ways to improve performance
through self-assessment

UC-6.1 Achieve personal growth and professional development, determine
priorities and ways to improve performance

UC-6.2 Evaluate performance results in correlation with the set objectives and
applied methods

General professional competencies of graduates and indicators of their achievement:

Code and name of competence

Code and name of the indicator of competence achievement

Gen.Pro.C-1 Gain fundamental
scientific knowledge in the field of
physical and mathematical sciences

Gen.Pro.C-1.1 Apply fundamental scientific knowledge in the field of physical
and mathematical sciences

Gen.Pro.C-1.2 Consolidate and critically assess professional experience and
research findings

Gen.Pro.C-1.3 Understand interdisciplinary relations in applied mathematics and
computer science and apply them in professional settings

Gen.Pro.C-2 Acquire an
understanding of current scientific
and technological challenges in
professional settings, and
scientifically formulate
professional objectives

Gen.Pro.C-2.1 Assess the current state of mathematical research within
professional settings

Gen.Pro.C-2.2 Assess the relevance and practical importance of research in
professional settings

Gen.Pro.C-2.3 Understand professional terminology used in modern scientific
and technical literature and present scientific results in oral and written form
within professional communication




Gen.Pro.C-3 Select and/or develop
approaches to professional
problem-solving with consideration
to the limitations and specifics of
different solution methods

Gen.Pro.C-3.1 Analyze problems, plan research strategy to achieve solution(s),
propose, and combine solution approaches

Gen.Pro.C-3.2 Employ research methods to solve new problems and apply
knowledge from various fields of science (technology)

Gen.Pro.C-3.3 Gain knowledge of analytical and computational methods of
problem-solving, understand the limitations of the implementation of the obtained
solutions in practice

Gen.Pro.C-4 Successfully perform
a task, analyze the results, and
present conclusions, apply
knowledge and skills in the field of
physical and mathematical sciences
and ICTs

Gen.Pro.C-4.1 Apply ICT knowledge and skills to find and study scientific
literature and use software products

Gen.Pro.C-4.2 Apply knowledge in the field of physical and mathematical
sciences to solve problems, make conclusions, and evaluate the obtained results
Gen.Pro.C-4.3 Justify the chosen method of scientific research

Gen.Pro.C-5 Undertake
professional training, achieve
professional growth, and become a
team leader in a professional
sphere, tolerant of social, ethnic,
religious, and cultural differences

Gen.Pro.C-5.1 Tolerate social, ethnic, religious, and cultural differences in
teamwork

Gen.Pro.C-5.2 Manage a small professional team

Gen.Pro.C-5.3 Apply new knowledge and achieve personal and professional
growth

Professional competencies of graduates and indicators of their achievement:

Code and name of competence

Code and name of the indicator of competence
achievement

Basis (professional standarts,
analysis of other requirements
for graduates)

type of professional activity tasks: research

Pro.C-1 Assign, formalize,
and solve tasks, develop and
research mathematical models
of the studied phenomena and
processes, systematically
analyze scientific problems
and obtain new scientific
results

Pro.C-1.1 Locate, analyze, and summarize information
on current research findings within the subject area
Pro.C-1.2 Make hypotheses, build mathematical models
of the studied phenomena and processes, evaluate the
quality of the developed model

Pro.C-1.3 Apply theoretical and/or experimental
research methods to a specific scientific task and
interpret the obtained results

Research and Development
Specialist; Specialist in
organization and management
of research and development
work; Teacher of
supplementary education for
children and adults

Pro.C-2 Organize and conduct
scientific research and testing
independently or as a member
(leader) of a small research
team

Pro.C-2.1 Plan and conduct scientific research
independently or as part of a research team
Pro.C-2.2 Test research results through scientific
publications and participation in conferences

Research and Development
Specialist; Specialist in
organization and management
of research and development
work; Teacher of
supplementary education for
children and adults

Pro.C-3 Use research and
testing equipment (devices
and installations, specialized
software) in a selected subject
field

Pro.C-3.1 Understand the operating principles of the
equipment and specialized software

Pro.C-3.2 Conduct an experiment (simulation) using
research equipment (software)

Pro.C-3.3 Evaluate the accuracy of the experimental
(numerical) results

Research and Development
Specialist; Specialist in
organization and management
of research and development
work; Teacher of
supplementary education for
children and adults

5. Curriculum

The curriculum (Appendix 1) determines the list, labor input, sequence and distribution by periods of
study of academic disciplines (modules), trainings, other types of educational activities, forms of intermediate
and final certification of students. The labor input of the educational program is set in credit units.

The volume of compulsory part, excluding the volume of the state final attestation, is 77,5 persents
percent of the total volume of the program.



The matrix of compliance of competencies with the disciplines of the curriculum is given in Appendix 2.

6. Academic calendar schedule

Academic calendar schedule (Appendix 3) shows the distribution of types of educational activities,
periods of attestation of students and vacations by year of study (courses) and within each academic year. The
academic calendar schedule of the educational program of higher education includes 96 4/6 weeks, of which
there are 59 weeks of theoretical and practical training, 18 weeks of the credit-examination period, 3weeks of
the state final certification and 16 4/6 weeks of holidays.

7. Work programs of disciplines (modules)

Work programs of disciplines (modules), including evaluation materials for ongoing monitoring of
progress and intermediate certification, are presented in Appendix 4.

8. Practice programs
The educational program provides for the following trainings:
Personal Research Project/Hayuno-uccnenoBarenbckas padbora: practical training.

Work programs of trainings, including assessment materials for ongoing monitoring of progress and
intermediate certification are presented in Appendix 5.

9. Program of the state final certification
As part of the state final certification, the following are provided:

Performance of and Defence of Graduation Thesis/BrinonHenne u 3amuTa BbITYCKHOM
KBaJM(PHUKAIIMOHHOM paboTHhI.

The program of the state final certification (Appendix 6) includes requirements for final qualifying
works (volume, structure, design, presentation), the procedure for their implementation, the procedure for
defending the final qualifying work, criteria for evaluating the results.

10. Material and technical, educational and methodological support of the educational program

The work programs of disciplines (modules), practices determine the material and technical and
educational and methodological support of the educational program, including a list of licensed and freely
distributed software, a list of electronic educational publications and (or) printed publications, electronic
educational resources, a list and composition of modern professional databases and information reference
systems.

Classrooms for conducting training sessions provided for by the educational program are equipped with
equipment and technical means of training, the composition of which is determined in the work programs of
disciplines (modules) and practices.

The premises for independent work of students are equipped with computer equipment with the ability to
connect to the Internet and are provided with access to the electronic information and educational
environment of MIPT.

MIPT's electronic information and educational environment provides access to:
—to EBS:

EBS "University Library online";

"Book on Lime" by the publishing house "University Book House";

EBS of "Lan" publishing house;

EBS of "Yurait" publishing house;

EBS of "IBooks.ru" publishing house;



EBS Books.mipt.ru;
EBS ZNANIUM.COM.

access to the collections of the National Electronic Library.

- scientific foreign and Russian journals and electronic databases:

database “Uspekhi Fizicheskikh Nauk” Autonomous non-profit organization Editorial Office of the journal
“Uspekhi Fizicheskikh Nauk™;

journals of the Russian Academy of Sciences;

journals of the Steklov Mathematical Institute of the Russian Academy of Sciences: Mathematical journals
(mathnet.ru): Izvestia of the Russian Academy of Sciences. Series mathematical, Mathematical Collection,
Uspekhi matematicheskikh nauk;

electronic version of the journal "Quantum Electronics" Lebedev Physical Institute of the Russian Academy
of Science;

Russian journals on the East View platform of IVIS;

Full-text journal Science Online (American Association for the Advancement of Science);

Journals database (Bentham Science Publishers);

EBSCO eBooks database (EBSCO Information Services GmbH);

Wiley Journal Database;

archival journal collection Wiley Journal Backfiles (2005-2013);

archival collection of journals Wiley Journal Backfiles (2014 -2022);

journals of the Russian Academy of Sciences;

World Scientific Complete eJournal Collection database (World Scientific Publishing Co Pte Ltd.;

Academic Reference Database (China Academic Journals (CD Edition) Electronic Publishing House Co.,
Ltd);

The Cochrane Library database (John Wiley & Sons, Inc.);

CSD-Enterprise database (The Cambridge Crystallographic Data Centre).

Students undergo theoretical and practical training using the MIPT classroom fund and technical means,
electronic and (or) printed educational publications provided by the MIPT library, as well as educational and
scientific equipment and specialized software provided by the laboratories of The Research Center for
Molecular Mechanisms of Aging and Age-Related Diseases and a partner organization.

11.Features of the educational program implementation for the disabled and persons with special
needs

If there are persons with disabilities or persons with special needs among students, the educational
program is adapted taking into account the special educational needs of such students.
When teaching according to an individual curriculum for people with disabilities, the period for mastering the
educational program can be extended at their request by no more than one year compared to the period for
obtaining education for the corresponding form of education.

12. Staff conditions for the implementation of the educational program

Leading Russian and foreign scientists — specialists in the field of methods of modern biophysics and
their applications, representing MIPT, MSU, NSU, the University of Groningen (Netherlands), INSERM
(France), the University of South Florida (USA), etc., are involved in lectures. Some of the classes are held
online.



The share of scientific and pedagogical staff (in teaching loads reduced to integer values) with an
education corresponding to the profile of the discipline (module) being taught, in the total number of
scientific and pedagogical staff implementing the Master's program is more than 70 persents.

The share of scientific and pedagogical staff (in teaching loads reduced to integer values) who have an
academic degree (including an academic degree awarded abroad and recognized in the Russian Federation)
and (or) an academic title (including an academic title obtained abroad and recognized in the Russian
Federation), in the total number of scientific and pedagogical staff implementing the Master's program, is
more than 60 persents.

The share of scientific and pedagogical staff (in teaching loads reduced to integer values) from the
number of managers and employees whose activities are related to the orientation (specialty) of the ongoing
Master's program (having work experience in this professional field for more than 3 years) in the total
number of employees implementing the master's program is more than 5 persents.

The general management of the scientific content of the master's program is carried out by the Candidate
of Physics and Mathematical Sciences Kuzmichev Pavel Konstantinovich, who carries out independent
research projects and participates in the implementation of such projects in the field of study, who has annual
publications based on the results of this research activity in leading Russian and international peer-reviewed
scientific journals and publications, as well as carrying out annual approbation of the results of this research
activity at national and international conferences.

Kuzmichev Pavel Konstantinovich is a PhD of Physical and Mathematical Sciences, Senior Researcher
at the Laboratory of Aging and Age-related Neurodegenerative Diseases of MIPT, Scientific Secretary of the
Dissertation Council of LPR, MIPT.

Research interests: bioorganic chemistry, molecular biology, biophysics, NMR spectroscopy, biological
membranes, membrane and membrane-active proteins and peptides, G-protein coupled receptors, ion
channels, bionanotechnology.

He has experience in scientific management of undergraduate and graduate students at MIPT.

Education: MIPT, 2009, Master's degree in Applied Mathematics and Physics.

2012 - graduated from the graduate school of MIPT.

2006 - 2015: student, post-graduate student, engineer, junior researcher at the Laboratory of Biomolecular
NMR Spectroscopy of the Institute of Bioorganic Chemistry of the Russian Academy of Sciences.

from 2015 till present: Senior Researcher, MIPT

Co-author of the book "Modern methods of studying the structure and function of ion channels" //Sokolova
0.S., Kirpichnikov M.P., Shaitan K.V., Antonov M.Yu., Volyntseva A.D., Glukhov G.S., Gordeliy V.I.,

Derkacheva N.I., Karlova M.G., Kuzmichev PK., Lyukmanova E.N., Moiseenko A.V., Myshkin M.Yu.,
Nekrasova O.V., Novoseletsky V.N., Okhrimenko [.S., Paramonov A.S., Popinako A.V.,

Stanishneva-Konovalova T.B., Trifonova E.S., Feofanov A.V., Chupin V.V., Shevtsov M.B., Shenkarev Z.0O.

- Partnership scientific publishing House. KMK M, ISBN 978-5-907213-43-2, 316 p. (2020).

h-index 6 (Google Scolar), 5 (WoS).

The main publications in recent years on the subject of the educational program:

1. Monitoring GPCR conformation with GFP-inspired dyes// Anatolii Belousov, Ivan Maslov, Philipp
Orekhov,[...], Valentin Borshchevskiy. iScience 27(8):110466 (2024).

2. Functional GPCR expression in eukaryotic LEXSY system// Aleksandra Luginina, Ivan Maslov, Polina
Khorn,][...], Valentin Borshchevskiy. Journal of Molecular Biology 435(23):168310 (2023).

3. Structural insights into thrombolytic activity of destabilase from medicinal leech// Egor Marin, Daniil A.
Kornilov, Sergei Bukhdruker, [...], Valentin Borshchevskiy. Scientific Reports 13(1) (2023.

4. Sub-millisecond conformational dynamics of the A2A adenosine receptor revealed by single-molecule



FRET// Ivan Maslov, Oleksandr Volkov, Polina Khorn, [...], Valentin Borshchevskiy. Communications
Biology 6(1) (2023).

5. Structural dynamics of the A2A adenosine receptor reverevealed by single-molecule FRET// Ivan Maslov,
Oleksandr Volkov, Polina Khorn, [...], Valentin Borshchevskiy. The FASEB Journal 35(S1) (2021).

13. Information about the departments involved in the implementation of the educational program

Chair of Biophysics: head of Chair - Doctor of Chemical Sciences, Associate Professor Chupin Vladimir
Viktorovich, chief Researcher of CMM, MIPT. The mission of the department is to train highly qualified
physicists who will be able to work at the intersection of physics and biological sciences and will have both
an extensive theoretical background and basic skills and knowledge of the latest methods used in modern
structural biology, molecular biology and biophysics. The department is based at the Research Center for
Molecular Mechanisms of Aging and Age-Related Diseases of MIPT. The researchers of the Center read
specialized courses for students and provide scientific guidance for their research projects. The Department of
Biophysics actively cooperates with numerous Russian and foreign scientific organizations. Students of the
department participate in Russian and international conferences, as well as internships in the best research
centers in Europe and the USA. Graduates continue their research careers either at MIPT or in other leading
universities of the world.

Basic organisations:

The Research Center for Molecular Mechanisms of Aging and Age-Related Diseases, founded in 2015,
is now an actively developing cluster of ten laboratories (the last of which was established in December
2022) conducting research in the field of membrane physics, molecular cell biology and optogenetics,
electron microscopy of biological systems, and aging problems. In 2020-2022, the Center has attracted
several large grants from the Ministry of Education and Science, including as a co-executor together with the
Federal State University of Biotechnology of the Russian Academy of Sciences; it participates in the federal
program for the creation and development of a world-class genomic research center. In the 2022 competition,

the researchers of the Center won 5 RSF grants, two more large grants were supported in the first half of
2023..



