Project title: Development of interdisciplinary research ability of students in the
implementation of synergetic education in higher education.
Relevance: The modern economy is increasingly in need of specialists with deep knowledge

and capable of innovation. Therefore, the work on the development of students ' research ability
IS a necessary element of the modernization of the economy of the Republic of Kazakhstan. A
special place is taken in the system of training creatively working highly qualified specialists,
their readiness to effectively conduct interdisciplinary research in various sectors of the country's
economy. One of the main conditions for implementing a technological breakthrough in the
economy of the Republic is the following: Kazakhstan needs to create a core of national
intelligence. This core should consist of erudite people who are profoundly proficient in
integrated natural science, technical and humanitarian knowledge. These people must have the
knowledge and skills of interdisciplinary research and be able to compete in the global
technological space.

Research activities of students are an integral part of the training of future specialists. It is
also implemented in the joint educational, scientific and industrial activities of a teacher and a
student in the context of integration of disciplines that are studied in the higher education system.

However, there are a number of problems in the development of research activities of future
specialists. First, the process of forming interdisciplinary research abilities of students in various
Sciences has not been sufficiently studied. Secondly, methodological tools and approaches are
still poorly understood. They should contribute to the effective formation of interdisciplinary
research activities of future specialists. The optimal solution to this problem is possible in the
conditions of implementation of synergetic education at the University. To do this, you need to
create a educational environment . It will contribute to the development of interdisciplinary
research abilities of students based on the study of the theory of self-organization (synergetics).

The results of the analysis of further self-determination and self-affirmation of young
professionals indicate their weak abilities in the field of interdisciplinary research. Today, there
is a low level of professionalism in the majority of graduates of technical universities.
Kazakhstan needs highly qualified engineers and scientific and technical personnel with
interdisciplinary knowledge and skills and creative thinking.

Early identification, training and education of talented students is a new task for improving
the country's education and science system. Highly qualified specialists solve scientific and
technical problems of modern society in the conditions of its industrialization. It also provides
opportunities for intensive social and scientific-technical progress, further development of
science and culture, all areas of production and social life.

We plan to investigate this problem in the context of implementing synergetic education at
the University. Synergetic education involves the reflection of ideas of self-organization in
existing educational programs and the introduction of special disciplines in educational
programs. These programs reveal the main provisions of synergetics and its ideological,
educational and developmental functions. One of the important conditions for implementing
synergetic education is to update the content of natural science subjects. The fundamental basis
of synergetics is natural science.

Project goalis to design the content of synergetic education at the University. It is intended
to study the basics of the theory of self-organization in the context of the implementation of
integration of various disciplines and develop.



Expected and achieved results in accordance with the requirements of the tender
documentation and the specifics of the project:
1.  the field of application and target consumers will be students, undergraduates and

doctoral students, as well as researchers. They use the ideas of synergetics in interdisciplinary
research activities;

2. the expected results create conditions for the integration of various University
disciplines and affect the development of interdisciplinary research ability of students. These
activities are necessary for students to conduct research based on a synergistic approach at the
junctions of various Sciences;

3. scientific results of the project will be used in the field of natural science research, as
well as in Economics, sociology and history;

4.  research results will be distributed at the level of scientific and methodological
seminars, conferences and round tables.

As a result of the completed scientific research will be:

1. the concept of synergetic education was created. The concept is aimed at forming an
interdisciplinary research ability of future specialists of the University.

2. the state of development of interdisciplinary research in higher education of the Republic
of Kazakhstan is analyzed; the analysis of the state of implementation of the basics of
synergetics in the education system of the country and the education system of the near and far
abroad is carried out.

3. created a educational environment for preparing students for interdisciplinary research
activities based on the study of the theory of self-organization: created a didactic learning system
(DLS). It is necessary to implement interdisciplinary research in the context of the
implementation of the synergetic education in high school:

a) introduced in the educational process of the University elective special course
"synergetics — an interdisciplinary scientific theory";

b) open research center, "an Interdisciplinary study of socio-natural systems" and the
student's interdisciplinary experimental laboratory.

4. scientific achievements of the theory of synergetics are used to improve the quality of
pedagogical measurement of student learning outcomes.

5. scientific products of students on the basis of the student experimental interdisciplinary
laboratory and circles of the University:

a) scientific projects will be prepared for student conferences, monographs and textbooks;

b) the creation of devices, technical equipment and computer programs. They identify
synergistic effects in physical, chemical, biological, economic and social processes;

¢) author's certificates for scientific products on synergetic research have been obtained;

6. at least 1 (one) article or review in a peer-reviewed scientific publication indexed in the
Social Science Citation Index, Arts and Humanities Citation Index and (or) Russian Science
Citation Index of the Web of Science database and (or) having a CiteScore percentile in the
Scopus database of at least 35 (thirty-five);

- as well as at least 2 (two) articles and (or) reviews in peer-reviewed foreign and (or)
domestic publications recommended by Committee for Quality Assurance in the Field of
education and Science of the Ministry of Education and Science of the Republic of Kazakhstan;
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Information for potential users:

The central place in our research is occupied by the educational environment, designed to
promote the formation of interdisciplinary research activities of future specialists in conditions of
synergetic education.

The educational environment should facilitate students to receive the following scientific
products:

- research projects for various scientific student conferences;

- publish articles in journals and collections;

- to create devices and equipment and computer programs based on the identification of
synergistic effects in various phenomena;

- get copyright certificates for scientific products.

Additional information:

Our research can solve the main problems of training future specialists to work in high-tech
industries of national production. It is known that most universities work according to a training
system based on the disciplinary organization of science, which is aimed at training graduates of
educational institutions of narrow specialization. Today's realities of the development of world
society and the economy dictate the need to train broad-profile specialists with interdisciplinary
knowledge and skills. These specialists are always in demand in industries where knowledge and
skills from the field of various sciences are needed. As a result, our specialists can be recognized
and recognized internationally. This factor should strengthen the image of our country in the
global community.

The optimal solution to this problem is possible under the conditions of a systematic
approach, that is, it is necessary to create an educational environment designed to promote the
formation of interdisciplinary research activities of future specialists.

The obtained scientific results in the period from 01.09.2022 to 15.11.2022.

1 task. To develop a concept of synergetic education aimed at the formation of
interdisciplinary research ability in future specialists of the university.

The work done. The concept was created and the structure and content, purpose and
objectives, methodological basis of synergetic education aimed at the formation of
interdisciplinary research ability of future specialists of the university were revealed.

It proves that the implementation of synergetic education in higher education contributes to
the modernization of education and the integration of natural sciences and humanities. Domestic



and foreign scientific works on the development of students' research activities have been
studied.

The priority goal of this concept is the formation of a developed personality who can think
on a national and planetary scale, act in non-standard situations and be in harmony with the
surrounding world.

The article "The concept of synergetic education in the context of integration and
modernization of the content of natural sciences and humanities™ was published by the authors:
Mukushev Bazarbek Agzashuly, Mukushev Abzal Bazarbekovich, Bazarbekova Aizhan,
Omarova Nuria Moldagalievna

2 task. Analysis of the state of development of interdisciplinary research in the university
system of the Republic of Kazakhstan; comparative analysis of the state of implementation of
synergetic elements in the domestic education system and the education system of the near and
far abroad.

The work done: The concepts of interdisciplinarity and interdisciplinary research are
revealed, the state of development and the results of interdisciplinary research in the university
system and research institutes of the Republic of Kazakhstan are studied.

A comparative analysis of the state of the introduction of synergetic elements into the
domestic education system and the education system of the near and far abroad is carried out.
Based on the study of statistical data on the state of synergetic research, the main directions of
the development of interdisciplinary research based on the synergetic approach in education are
identified. These areas are the following:

1. Students study special elective courses with interdisciplinary content and reflecting the
main provisions of the theory of self-organization (synergetics) in this course;

2. The opening of interdisciplinary laboratories on the basis of higher educational
institutions aimed at conducting interdisciplinary research from the perspective of the following
sciences: physics, chemistry, biology, computer science, economics, etc.

3. Opening of the student interdisciplinary circle. In this circle, students will create projects
for speaking at scientific conferences and competitions, design various devices with synergetic
effects, write articles for student conferences and scientific journals.

Student scientific circles "Modeling of synergetic systems” were opened on the basis of
KazATU named after S.Seifullin (head Mukushev B.A.) and ENU named after L.Gumilev (head
Omarova N.M.)

Members of the Project working group and students of the circle regularly attend various
conferences, seminars and symposiums dedicated to solving the problems of the formation of
interdisciplinary research students' abilities (For example, the International Scientific and
Practical Conference "Seifullin readings 18(2): "Science of the XXI century - the era of
transformation™ 2022, October 6, KazATU Astana;).

A pedagogical experiment was conducted to identify the elements of interdisciplinary
research activities of students of the country's higher education institution. Currently,
experimental data are being systematized (Responsible: Mukushev A.B., Omarova N.M.,
Khasenova K.O., Kerimbayev A. O., Turdin A.B.).

On the problems of the development of interdisciplinary research activity, the article "Issues
of the development of interdisciplinary research activity among students™ was published in
the Bulletin of Science No. 36(259) October 2022.Moscow.

The article of the 2nd year student Mukhametkazin A.S., a member of the circle "Modeling
of synergetic systems™ of KazATU named after S.Seifullin, Astana "Synergetic patterns of



populations of two biological species in the ecological system' was published in the collection
of the "International scientific and Practical Conference "Seifullin readings : "Science of the XXI
century - the era of transformation™ 2022, 6 October, KazATU Astana)

The article Mukushev S.B., Mukushev B.A., Bazarbekova A. "Implementation of
integrative learning based on the theory of synergetics” Bulletin of ENU(Pedagogy series)
2022 No. 3 was published



