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The research topic is the preparation of a future physics teacher in the field of
tribology in the professional cycle of disciplines.

The purpose of the study Theoretical and practical substantiation of the
methodology of training a future physics teacher in the field of tribology in the
professional cycle of disciplines and the development of a model of a methodological
system.

Research objectives:

- to analyze the current state of the problem of applying selected topics (content)
of tribology in educational programs for physics teacher training in higher educational
institutions;

- to analyze scientific achievements in the field of technology of the gas-thermal
method of spraying wear-resistant coatings based on UHMWPE polymers and to
determine methodological approaches for organizing a pedagogical experiment at the
center «Surface Engineering and Tribology»;

- to develop a model of a methodological system for training a future physics
teacher in the field of tribology in the professional cycle of disciplines;

- to determine ways to include the topic of the physical foundations of tribology
in the university physics course (to select and structure material for various forms of
training sessions with students, choose teaching methods, etc.);

- to develop a special course on the physical foundations of tribology,
accompanying the teaching of physics to university students;

- to conduct a pedagogical experiment in order to test the hypothesis of the study
and provide practical recommendations for using the developed model in the
educational process.

Research methods:

- analysis of domestic and foreign scientific and theoretical, educational and
methodological, philosophical, social, psychological, pedagogical and methodological
literature, generalization, comparison, clarification and patent search of materials on
the research topic;

- observation of students and teachers, exchange of opinions; conducting
questionnaires; analysis of normative and educational documents, testing, experimental
work and statistical processing of results.

The main provisions of the dissertation submitted for defense:

1) the results of the analysis of the current state of the problem of reflecting
tribology issues in the educational programs of a number of universities for the training
of physics teachers;

2) a model of the methodological system for training a future physics teacher in
the field of tribology in the professional cycle of disciplines, including a complex of



design and research laboratory work on the innovative technology of the gas-thermal
method of applying wear-resistant coatings based on ultrahigh molecular weight
polyethylene;

3) the results of a pedagogical experiment confirming the effectiveness of the
developed model of the methodological system of teaching a future physics teacher in
the field of tribology.

The main results of the study:

- the analysis of the state of the problem of reflecting tribology issues in the
educational programs of physics teacher training in a number of universities was
carried out, which allowed us to state the importance of studying tribology in various
educational programs, to identify the need to develop educational and methodological
support for this process. The analysis also showed a low level and unsystematic
knowledge of university students in the field of tribology, the lack of clear
recommendations in the methodological literature regarding the scope of inclusion,
teaching tools, and specifics of tribological topics in the training of a future physics
teacher. The above results of the analysis, as well as the lack of material and technical
experimental and appropriate personnel base, indicate the impossibility of attracting
university students to design and research activities on topical issues of tribology;

- the analysis of scientific achievements in the field of technology of the gas-
thermal method of spraying wear-resistant coatings based on UHMWPE polymers has
been carried out and methodological approaches for organizing a pedagogical
experiment in the center "Surface Engineering and Tribology" have been determined;

- a model of a methodological system for training a future physics teacher in the
field of tribology in the professional cycle of disciplines of educational programs has
been created;

- the methods of including the topics of the physical foundations of tribology in
the sections "Molecular Physics”, "Mechanics"”, "Thermodynamics and statistical
physics" and "Electricity and Magnetism™ of the physics course are determined
(material for various forms of educational classes with students — lectures, practical
and laboratory classes are selected, teaching methods are selected and the necessary
didactic ones are created funds, including electronic resources);

- a special course "Physical foundations of Tribology" has been developed to
accompany the teaching of physics to students of higher education institutions: its
content includes sections of tribophysics, contains lecture material, methodological
guidelines for the implementation of three design and research laboratory works and
electronic educational resources for them;

- a pedagogical experiment was conducted in three universities in order to test
the hypothesis of the study and practical recommendations for using the developed
model in the educational process are presented. The effectiveness of the developed
model of the methodological system for training a future physics teacher in the field of
tribology is more than 80%.

Analyzing the novelty and significance of the obtained results:

- The first result is new, since for the first time the expediency of studying
tribological issues in the professional cycle of disciplines by university students in
order to improve their professional and pedagogical training and increase research



competencies has been substantiated. If you purposefully train a future physics teacher
in the field of tribology, you can give students a qualitative idea of the process of
obtaining fundamental physical knowledge and subsequently apply this knowledge in
school practice.

- The second result is new, since for the first time an analysis of scientific
achievements in the field of technology of the gas-thermal method of spraying wear-
resistant coatings based on UHMWPE was carried out and methodological approaches
for organizing a pedagogical experiment at the center "Surface Engineering and
Tribology" were determined,;

- The third result is new, since for the first time a model of a methodological
system for training a future physics teacher in the field of tribology in a professional
cycle of disciplines has been created, including a special course "Physical foundations
of Tribology", methodological guidelines for the implementation of three design and
research laboratory works and electronic educational resources for them.

Compliance with the directions of science development or state programs:

The main idea of the study is related to the development of the Kazakh education
system, improving the quality of training of competitive specialists in accordance with
the Law of the Republic of Kazakhstan «On Educationy, the strategic development
plan of the Republic of Kazakhstan until 2025, the State Program for the Development
of Education and Science for 2023-2029, the national project «Quality Education
«Educated Nation», Meets the requirements approved by the Minister education and
science of the Republic of Kazakhstan, aimed at solving priorities and tasks, specified
in the state mandatory standard of education of all levels of education and other state
regulatory documents.

The contribution of the doctoral student to the preparation of each
publication (the contribution of the author of the dissertation is indicated,
measured as a percentage of the total volume of the publication):

During the preparation of the publication, a theoretical analysis of the literature
was carried out, as well as an analysis of experimental studies presented in the
publications.
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