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Introduction. As it is known, it is very 
important to develop a methodology for the 
theoretical and practical training of the general 
physics course in the formation of the basic 
general professional competences of future 
engineers.  
Due to the increase in the scope of tasks solved 
by engineers, a fundamental change is taking 
place in engineering activities in general, the 
content, goals and tasks of engineering work are 
changing and gaining new meaning. The tasks 
that engineers solve during their professional 
activities define engineering tasks that require 
certain qualities of graduates of higher 
education institutions. 
 

Literature review 

The method of modeling the development of 
professional competence of future specialists in 
pedagogical research is the most popular and 

effective. Researcher O.M. Vlasenko said that the 
model [from French. model, Italian. modelo, lat. 
modulus] concept is ambiguous and has 
different interpretations. The author evaluates 
the three most common interpretations of a 
model: as a type of specific design, as a model for 
creating copies, and as a representation of an 
object. According to the scientist, in pedagogical 
research, the model serves as a comparison of 
this object: person, action, behavior and 
communication. 
The classification of models was considered in 
the work of O. N. Vlasenko, who distinguishes 
the following types: mental, speech, symbolic, 
figurative, rational, functional. The author notes 
that the most widely used models in pedagogical 
research are secondary images, which are 
generalized and structured representations of 
the object. 
According to O.M. Kiseleva, the modeling 
method is one of the main ones for most 
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disciplines, including pedagogy, and consists of 
building, applying and studying mathematical 
models. O.M. Vlasenko describes modeling as a 
process of creating a model, observing and 
drawing conclusions based on the model. So, on 
the other hand, modeling can be presented as a 
simplification of system components that are 
not important to the system, if this does not 
affect the performance of the system. 
The study of E.O. Lodatko, who described the 
main principles of the modeling process in 
pedagogical research, is of great interest; among 
them the following can be distinguished: 
➢ it is perfectly legal for different authors 
to interpret the same pedagogical concept in 
different ways depending on the goals and 
context of the research; 
➢ based on the results of one or more 
experiments, it is not possible to consider the 
complete picture of a particular pedagogical 
phenomenon; 
➢ the process of modeling as a result of 
idealization, simplification, focusing on specific 
components allows to formalize the description 
of the pedagogical phenomenon and helps to 
use numerical methods for processing the 
results; 
➢ one model cannot fully reflect all features 
and qualities characterizing the object; 
➢ the main requirements for building a 
model are its information content, ease of use, 
compatibility with pedagogical principles, and 
the ability to control the model through certain 
components. 

Based on the above analysis, it should be noted 
that the model of the research work can be 
used in cases that allow studying the object 
not only in a static state, but also in the 
process of changing each of its components 
together or separately. It can be concluded 
that it is a guide that defines the algorithm of 
implementation in a clear sequence, which 
can be used for other users. 
In the framework of our research, the object of 
modeling is the process of forming the basic 
general professional competencies of the future 
engineer in the study of fundamental sciences. 
In this case, modeling involves simplifying some 
features of the object, otherwise the model will 
become awkward and lose its function. When 
building an authorship model, attention is paid 
to the following components: 
1) The general physics course from the cycle of 
natural sciences studied by future engineers 
provides opportunities to form all basic general 
professional competencies; 
2) Pedagogical opportunities that may include 
practical exercises, lectures, laboratory work, 
group and independent work elements that may 
be conducted within the framework of this 
training course. 
As a result of the analysis of scientific and 
educational literature, three stages of formation 
of basic general professional competencies of 
future engineers were identified: initial, basic 
and final. 

 
Content of stages of formation of general professional competences of future engineers 
Stages Initial Main Final 

 

 

 

Tasks 

- creation of a theoretical 
position from the point of 
view of competence 
approach;  

- systematization of 
instructions for solving 
educational problems. 

- formation of students' 
interest and ability to find 
material independently; 
- forming the ability to 
independently choose and 
implement a sequence of 
problem solving. 

- to develop the 
ability to evaluate 
one's own 
knowledge and skills; 
- to develop the 
ability to evaluate the 
decision made. 

 

(Analysis and results.  The model should be 
based on the following pedagogical principles: 
connection of theory and practice, activation of 

cognitive activity and problem-based approach 
to the creation of teaching content, 
intensification of the educational process, 
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orientation to activity. In order to ensure the 
successful operation of the model, we have 
chosen systems and competence approaches 
that allow us to analyze and structure the 
components of the proposed model as part of 
our research, as well as to consider the teaching 
process of a general physics course as the most 
optimal basis for the formation of professional 
competence of a future engineer. The developed 
structural and substantive model of the 
implementation of the professional direction of 
the general physics course consists of the 
following blocks: purpose, teacher, content, 
form and method and tools, student, 
assessment and correction. 

The application of the proposed model was 
carried out at the initial, basic and final stages, 
each of which constitutes a specific component 
of the basic general professional skills, as it 
prepares future engineers for professional 
activities in the course of studying general 
physics. 
The main purpose of using the model is to 
provide career-oriented general physics course 
to future engineers. The target block includes 
intermediate goals set for each stage of 
research, and the "teacher" block includes tasks 
to be solved step by step by the teacher. 

 

  

Forming the 

ability to evaluate 

the results of one's 

actions using 

acquired skills 

Ability to 

independently apply 

knowledge and skills 

in new situations 

Reflexive-reflective 

component of cognitive-

analytical, cognitive and 

information-mathematical 

competences 

Theoretical knowledge, 

set of conditions and 

methods for solving 

problems, understanding 

of the problem area 

Activity component of 

cognitive-analytical 

and information-

mathematical 

competencies 

Forming the situation of 

independent search for 

information, choosing a 

solution method and forming 

the skill of its implementation 

Ability to apply 

acquired knowledge 

and skills in solving 

educational and 

professional tasks 

Motivational, personal and 

knowledge components, 

cognitive-analytical, 

cognitive and information-

mathematical competencies 

Formulation of 

theoretical positions and 

systematization of 

instructions based on the 

competence approach 

PURPOSE: to ensure the harmony of solving physics and engineering 

problems in the preparation of future engineers for professional activities 

ORGANIZATIONAL BLOCK: stages of formation of professional competences 

based on ensuring the harmony of solving physics and engineering problems 

Initial Main Final 

Teacher duties 

Activity content 
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A model of the implementation of 
professional orientation in the study of a 
general physics course 
So, at the initial stage, the intermediate goal is 
to expand students' understanding of the 
problem area as a set of theoretical materials, 
conditions of educational tasks and ways to 
solve them. As a result, the teacher was given 
the following tasks: to compile the material in 
the general physics course from the point of 
view of the competence approach; 
systematization of educational problem solving 
tools; generalization of practical knowledge of 
mathematics and computer science necessary 
for solving educational problems; helping to 
create a "state of success" in solving educational 
tasks. 
 At the main stage, the intermediate goal 
is to develop students' ability to apply their 
knowledge and skills in solving educational and 
professional tasks. This goal sets the following 
tasks for the teacher: to develop the ability to 
analyze a problematic (production) situation; 
formation of students' interest and ability to 
find additional necessary material on their own; 
to form the ability to independently choose a 
sequence of problem solving; to imagine a 
problem situation, to form the skill of obtaining 
a numerical description. 
 At the final stage, the intermediate goal 
is to develop the ability to independently apply 
knowledge and skills in new situations. In 
accordance with these goals, the teacher was 
assigned the following tasks: forming the ability 
to evaluate one's own knowledge and skills; 
formation of the ability to create algorithms for 
solving educational (production) problems 
based on generalization and systematization; 
formation of the ability to evaluate the obtained 
solution; actively involve students in the 
process of structuring the studied material. 
 

Conclusion/Recommendations. 
 In conclusion, during the course of 
general physics training forms, methods and 
practical training in general physics will be 
carried out with the implementation of the 
structural model based on the integration of 
traditional and competence-based approaches 
developed in accordance with the tools used, as 

well as with the continuous formation of the 
professional competence of the engineer. The 
effectiveness of the model is ensured by the 
coordination of the interdependence of the 
stages (initial, basic and final) in which the main 
activity of students is changed (from passive 
and reproductive to active and creative) 
motivation (external to internal), and the 
reflection of professional actions is formed. 
 
Proposal: In the course of general physics, the 
use of a model of practical exercises and tasks 
oriented to professional activity in the process 
of solving problems will help to gradually form 
important professional qualities of a future 
engineer. 
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