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ABSTRACT

The results of the pedagogical experiment on the use of neural networks in neuropedagogy are
described. The widespread use of neural networks in all aspects of the educational process, the
expediency of their use in teaching has shown that neural networks can become a means of
correcting knowledge in the subjects taught.

Keywords: Professional competence, neuron, modeling, intellectual, professionalism, model,
methodology, educational standards, artificial agents.

INTRODUCTION, LITERATURE REVIEW AND DISCUSSION

According to M.A. Innazarov, professional competence is a sum of knowledge, skills and
abilities, experience, personal qualities, which are based on existing knowledge and experience
in the process of education and socialization aimed at ensuring the independent and successful
participation of a person in activities [1].

Professional competence is the acquisition of knowledge, skills and abilities necessary for
professional activity by a specialist and their practical application at a high level. Professional
competence does not mean the acquisition of separate knowledge and skills by a specialist, but
the mastering of integrative knowledge and actions in each independent direction. Also,
competence requires constant enrichment of professional knowledge, learning new
information, understanding important social requirements, finding new information,
processing it and being able to use it in one's work. [2].

An important task of higher education, where neural networks can be used, is to determine the
level of professional skills of students at the end of training courses.

One of the options to solve this problem was to develop a neural network model of students'
learning process for an agent-based system for modeling students' professional competence.
This model, in our opinion, allows to simulate the process of transfer of professional skills and
knowledge in individual subjects, depending on the personal characteristics of students.

The learning process itself as an object of research is dynamic and characterized by great
inertia. The consequences of changing one of the factors can only be known after the students
have graduated. Therefore, it is economically and socially relevant to develop models that
allow for the optimization of educational costs and the prediction of the results of innovative
changes in personnel training [3],[4].

However, a formal (mathematical) description of the learning process is not possible. In this
case, it is desirable to develop simulation models based on neural networks that provide the
necessary research on this problem [5],[6].
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The following tasks were defined in the development of a neural network model capable of
functionally describing the dependence of the professional knowledge and skills acquired by
the student on the factors affecting the completeness of this knowledge:

¢ consider the process of teaching university students as a system with distributed
intelligence;

¢ identify external and internal factors affecting the quality of knowledge and
skills acquisition;

¢ development of a methodology for determining the intellectual and
psychophysiological characteristics of teachers and students;

¢ development of the structure of the neural network model and its learning
algorithm;

¢ to study the complexity of setting up the model and the adequacy of its learning
process.

From the point of view of the structure of neural networks, a higher education institution is a
distributed system as a center for training qualified specialists, whose subjects are teachers and
students who interact in the educational environment provided by the university. [7].

In this case, the quality of teaching students mainly depends on the following factors:
professionalism of teachers;
preparation of applicants and their selection system;
educational environment (material and technical base of the university);
educational standards (curricula, etc.);
teacher training systems;
organizational structure of education and employment management.

* & & 6 oo

The object-oriented analysis of the process of training young professionals showed that its
subjects are interrelated and form a distributed, diverse and intellectual system. Therefore, the
development of a simulation model of such a system used for the analysis and prediction of
educational processes can be successfully implemented based on agent-based modeling
methods.

The main task of the educational process of students as a system is to transfer professional
knowledge and develop skills to solve certain production tasks to future professionals. This
function is performed by certain educational processes: lectures and practical training,
production practice.

From the point of view of systematic analysis, the process of professional training of specialists
is carried out by a complex distributed system consisting of autonomous, interconnected,
purposefully functioning elements and interacting with the external environment. System
analysis involves looking at the operation of the system in time and space to determine the
main characteristics and parameters of the system itself and the processes that make it up.

The following elements can be distinguished in the system of training and employment of
young professionals: young professionals, educational institution, Ministry of Public Education
and firms (enterprises). The listed elements of the system do not belong to one category in their
structure, are geographically distributed and have complex functionality. Together, they form
a distributed system within which the following tasks can be solved:

¢ organization of an effective educational process of personnel training in
professions corresponding to educational programs (university);
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¢ determination of quality standards and educational programs (Ministry of
Science and Education, educational institution);

¢ selection of necessary employees to solve production tasks;

¢ job search by specialists in an organization that matches the acquired

qualifications and meets the social needs of job seekers.

List problems are difficult to formalize and therefore cannot be solved by traditional
mathematical methods [8].

In addition, the participants of the considered process are located geographically far from each
other, do not belong to the same category in terms of structure, and their activity has an
intellectual nature [9]. These characteristics make it appropriate to use the theory of intelligent
agents in the development of imitation. At the macro level, there are artificial agents that model
the functions of the Ministry of Education, educational institutions and enterprises within the
framework of bounded rationality. At the micro level, it includes communities of agents that
facilitate communication between students and employers and educational institutions.
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