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Abstract: In this article, the principles of 
development of professional competences of 
future engineers of higher educational institutions 
by developing project models of training based on 
a differential approach in practical training in 
physics are presented. During the practical 
lessons, the methodical model of building non-
linear learning trajectories is explained and 
systematically described. 

INTRODUCTION 

                                                 Self-organization and self-development of future engineers is carried out 

throughout the physics course. 

Self-organization is one of the key concepts of synergy, and we know the synergistic approach to 

building non-linear learning trajectories, in which differential teaching in practical and laboratory 

classes with lecture materials and the implementation of educational project activities will form the 

professional competencies of future engineers. 

Methodical model of construction of non-linear learning trajectories during practical training defines a 

number of competencies that are formed within the framework of a differentiated model. The process 

of competence formation can be organized in both active and interactive forms of cognitive activity of 

undergraduate students, i.e. for the active form it is: 

• ability to self-organize and self-educate; 

• written communication skills in interpersonal cooperation. 
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• The organization of practical training in an interactive form is aimed at the formation of the 

following general cultural competences: 

• the ability to communicate verbally to solve problems of mutual cooperation; 

• ability to work in a team. 

In actively structured classrooms, students who choose higher levels of difficulty may choose to solve 

physics problems individually, often before recess. Students who choose the basic level of difficulty 

analyze the solution of the problems with the help of the teacher or stronger students. 

In practical training, educational activities are carried out in small groups in an interactive form, where 

problem solving is carried out together. At the same time, more prepared students teach less prepared 

ones, since all participants in a small group receive the same grade, and stronger students, interested 

in higher scores for teamwork, are forced to catch up with weaker ones. 

Current supervision of both forms of organization of practical training is carried out using multi-level 

didactic materials, the level of complexity of which is independently selected by undergraduates based 

on individual characteristics. Students may move from one level to another based on their training level 

or for other reasons. 

Simultaneous presentation of tasks of all levels of complexity allows students to master the learning 

material at any convenient level. Thus, the individual characteristics of students are taken into account, 

which makes it possible to realize the nonlinearity of educational trajectories within the framework of 

physics. 

The methodical model of building nonlinear learning trajectories during practical training is presented 

in Fig. 1. 
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Figure 1. A methodical model of building a non-linear learning trajectory in practical 

training. 

 

Practical exercise in physics 
 

General professional competences: 

1. Ability to use the basic laws of natural sciences in professional activity; 

2. To be able to determine the natural-scientific nature of problems, 

ability to solve problems arising in professional activity through appropriate physical and 

mathematical apparatus 

Active form Interactive form 

• ability to self-organize and self-

educate; 

•interpersonal written 

communication skills. 

✓ ability to communicate 

orally and in writing in solving 

interpersonal problems; 
✓ ability to work in a team. 
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The analysis of Fig. 1 shows that the nonlinearity of the educational process during the practical 

sessions is realized both when working with tasks from physics (learning material) and when 

performing current control tasks - bifurcation points are created everywhere, providing an opportunity 

to freely choose the level of complexity based on the individual characteristics of students, that is, a 

non-linear educational trajectory of teaching students is built. 

The purpose of the recommended methodological system is to take into account the individual abilities 

of students based on the formation of general cultural and general professional competencies, deep and 

solid mastering of the general physics course, and the construction of non-linear educational 

trajectories. 
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