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CHAPTER 3. THEORETICAL FOUNDATIONS OF THE FORMATION OF 
GRAPHIC AND GRAPHIC AND INFORMATIONAL COMPETENCES OF 

STUDENTS OF ENERGY SPECIALTIES ON THE BASIS OF TRAINING AT A 
PEDAGOGICAL UNIVERSITY 

 
3.1. Formation of Graphic Competence in Students of Energy Specialties 

 
The changes taking place in modern Ukraine require a qualitative transformation 

of the content of education, an increase in the level of competitiveness of university 
graduates for various spheres of industrial activity. But in recent years, when applicants 
are accepted based on the results of the National Multi-Subject Test, the development of 
graphic competence has decreased sharply. Many students practically do not have the 
skills of building and reading drawings and do not realize the need for independent 
actions through self-organization and self-control. In our opinion, the main reason is the 
decrease (or lack) of hours devoted to studying drawing at school, insufficiently 
developed skills of regular work to acquire knowledge, lack of interest in self-
education, and the infantilism of some students. 

Many school graduates have a low level of development of spatial thinking. 
Testing in recent years shows that when solving stereometric problems for pyramids 
and round bodies, only a third of students cope with solving a geometric problem, and 
school graduates on a multi-subject test either solve only planar problems or do not 
perform geometric problems at all. One of the reasons for the current situation is that 
the developed stereotype of work on the plane does not allow to adequately reproduce 
the drawing of the spatial body. 

All of the above reasons give rise to the first-year student's fear of these graphic 
disciplines, often unwillingness to study sketch geometry, engineering and computer 
graphics, design and modeling of technical objects. 

The research conducted over three years showed that the residual level of basic 
training of school graduates is very low. 30% of first-year students know how to 
correctly arrange views, approximately 15% build views in a projection connection with 
compliance with the required dimensions, 35% know how to make a visual 
representation, 12% know how to divide a circle into five or six parts. A very small 
percentage (5%) knows and uses the types of lines as intended. 

Graphic disciplines, which are traditionally studied at Berdyansk State 
Pedagogical University in the first and second semesters, contribute to the formation of 
students' graphic and professional competence, the basis of knowledge and skills 
necessary for the successful mastering of the hereditary disciplines of the energy profile, 
which are studied in the following semesters. This knowledge is important when 
working on the graphic part of the course project, studying the theory of machines and 
mechanisms, hydraulics, heat engineering, special disciplines. 

To the concept of "graphical competence" of a future specialist in the energy 
environment, we refer to a set of qualification and professional-personal orientations of 
consciousness and behavior that ensure the readiness to apply knowledge, skills and 
personal qualities for successful geometric and integrative modeling, as well as graphic 
presentation of engineering objects. We consider the development of graphic 
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competence of students at any level of their training in graphic disciplines as a process 
of step-by-step theoretical development and practical consolidation of norms, rules and 
methods of creation, analysis of the graphic nature of engineering objects, imaginary 
reproduction of graphic objects and operation of graphic images in in the course of 
practical solutions. 

The study of graphic disciplines forms the intellectual sphere of an engineer and 
his readiness for professional design and construction activities. In order to identify the 
difficulties that first-year students have regarding sketch geometry and engineering 
graphics, we used such methods as questionnaires, tests, control works to determine 
residual knowledge, and oral surveys of students. The students attributed the following 
factors to the difficulties in studying graphic disciplines: the content of the subject, 
sketch geometry, a very high level of abstraction, undeveloped spatial thinking, a low 
level of school preparation, the complexity of textbooks in the discipline, irregularity of 
classes. 

Teachers are forced to look for new forms and methods of teaching in order to 
quickly raise the level of first-year students to the norms established at the university. 
The formation of graphic competence among university students entails the solution of 
such tasks as: 

– awareness and understanding of the importance of graphic training for solving 
specific educational and professional tasks; 

– formation of readiness to carry out professional activity, realizing the graphic 
potential acquired in it; 

– the formation of a technical type of thinking, which basically involves well-
developed spatial thinking, which determines the creative potential of the future 
technical specialist; 

– formation of a motivational and value attitude towards the need to develop 
professional and personal qualities and abilities by means of graphic training; 

– possession of the required amount of design and graphic knowledge, abilities 
and skills, taken in unity and interaction with a professional engineering and design 
orientation; 

– development of general educational (generalized) skills - managerial (goal 
setting, planning, control and analysis), informational (finding, processing and use of 
information), logical (structuring the content of the educational process, setting and 
solving educational tasks), communicative (making various contacts between 
participants joint activity). 

Students with a low level of preparation in graphic disciplines can be divided into 
several groups: 

– students who do not attend classes - there is no motivation to study at the 
university. Most of the time, they are deducted from the results of the session, if they do 
not make efforts to acquire knowledge; 

– students who want to learn new material, but do not have the ability (for 
example, not developed spatial thinking, no drawing skills due to lack of school 
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training). The work of teachers with such students brings little success, but makes it 
possible to pass exams and tests satisfactorily; 

– students who have abilities, but do not want to develop them. The teacher's task 
in the cases is to develop the motivation to study graphics, the interest of such students 
in learning new material; 

– students who do not consider themselves poorly prepared, painfully react to low 
grades, beg for an "extra point". The opportunity to find contact between teachers and 
such students consists in additional classes, tasks, involvement in participation in 
conferences, writing essays, etc.; 

– students who critically evaluate their level and wish to improve their learning 
results. Their level undoubtedly increases during the semester. It is easy for teachers to 
find contact with such students, for them it is enough to conduct consultations to 
indicate problems and ways to solve them. 

When working with students with a low level of preparation, it is necessary to 
encourage any self-made work, conduct conversations, and increase motivation to 
study graphics. The positive role of graphic professional tasks should be emphasized. 
Practice shows that in those groups where students connect their educational activities 
with production, with specific professional tasks, students who have little time are 
highly motivated to study the subject, thereby allowing them to "bring up" their 
knowledge to the average in one semester equal. 

Having analyzed the problems related to the formation of graphic competence 
among students with a low level of graphic training, we came to the conclusion that if 
students have certain abilities and positive motivation for learning graphics, the 
organized independent work of students plays a decisive role. A person's abilities are 
judged not by what he can do on the basis of imitation, learn as a result of a detailed, 
detailed explanation, when knowledge is presented to him in a "ready-made" form. The 
mind of a person, his abilities are revealed in relation to independent acquisition, 
discovery of new knowledge, in the breadth of transferring this knowledge to a new 
situation, while solving non-standard, new tasks for him. 

The main tasks that must be solved during the solution of this problem: the 
organization of the student's independent work; increasing motivation to acquire new 
knowledge in the discipline, regardless of the level of his preparation, by maximally 
revealing his potential; stimulation of the perceived need for independent work; 
carrying out a systematic assessment of the student's achievements and carrying out 
adjustments of further actions with the help of teachers. 

At present, developed didactic materials and recommendations for teachers of 
graphics departments are being prepared. Specially selected tasks of different levels 
stimulate mental activity, which supports interest, and the "discovery" made by the 
student brings them emotional satisfaction and is much more firmly fixed in the 
memory than knowledge presented in ready form. In the process of solving specific 
graphic tasks, students overcome emerging contradictions between existing knowledge 
and the requirements of the task, discover new elements of knowledge, new ways of 
operating with them, master methods of cognition, which expands their ability to solve 
new, even more complex problems. This active independent mental activity leads to the 
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formation of new connections, new personality properties, positive qualities of the 
mind and thereby to a shift in mental development. 

The main emphasis in this methodology is on the development of interest in the 
study of sketch geometry, spatial thinking and geometric intuition, taking into account 
the professional interests of future technical specialists. The subject is adapted for each 
student, he receives a maximum of information, practical classes become clearer for 
students. 

The effectiveness of teachers' work with underachieving students is measured by 
the level achieved by their ability to solve tasks: they are able to see a problem, move 
from guesses to analyzing the situation, from analysis to setting a problem and solving 
it, which allows you to quickly, deeply and correctly navigate the algorithm of solutions 
graphic and professional tasks 

It should be noted that the teacher's role increases when working with low-
achieving students. The effectiveness of classes is largely determined by the skill of the 
teacher, his influence on students, and the quality of preparation for classes. He needs 
deep knowledge of the scientific foundations of drawing, extensive familiarity with 
special literature on the subject, solid knowledge of standards. The teacher must know 
the history of the development of graphics and be aware of the latest achievements. All 
this will give the teacher the opportunity to feel confident in the lesson, to deeply cover 
the theory of the subject, to find interesting and convincing examples that are as close as 
possible to the future professional activity. 

In order to be an example for students in everything, a graphics teacher must 
perfectly master the skills of drawing and sketching on a blackboard, possess modern 
graphic packages of automated design programs. 

A major role is played by the language of the teacher, which should be 
grammatically correct, short, clear and logical. The correct language of the teacher not 
only contributes to a better understanding of the educational material, the development 
of special concepts and professional terms, but also serves as a model for students. 

Special attention should be paid to the pace of speech. Sometimes teachers speak 
too quickly, using complex terms. This has a harmful effect on the assimilation of the 
material, students do not catch the meaning of what is said, do not have time to build 
drawings according to the teacher, begin to violate discipline. 

The correct behavior of the teacher contributes to the creation of a good 
psychological climate, which in turn contributes to the achievement of high results in 
education. 

Thus, when working with students with a low level of training in graphic 
disciplines, it is necessary to actively use modern methodological techniques, increase 
pedagogical skills, apply interactive teaching methods, properly organize independent 
work of students, as well as make wider use of information resources and work with 
computers (use graphics programs), to organize additional classes for low-achieving 
students. 
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3.2. Model for Designing Multilevel Competence-oriented Evaluation Tools for the 
Formation of Graphic Competence in Students of Energy Majors 

 
One of the most important components of the professional competence of a 

graduate of the energy specialty is engineering and graphic competence, which we 
consider as a set of qualification and professional and personal characteristics: 
knowledge, skills, abilities that ensure successful modeling and graphic representation 
of engineering objects [3]. The diagnosis of the level of development of engineering-
graphic competence and its individual components requires the creation of multi-level 
evaluation tools of various forms and levels of complexity related to the tasks of the 
professional activity of the future engineer (in our case, the engineer-pedagogue). 

We have developed a model for designing such tools, which includes three blocks. 
The organizational-purpose block reflects the unified goals and tasks of design, as 

well as its theoretical and methodological basis, represented by the main provisions of 
modern didactics, quality metrics, testology and normative and legal documents in the 
field of education. The didactic aspect of design takes into account modern 
requirements regarding the quality of engineering and graphic training of a graduate 

The theoretical analysis of scientific publications showed that the main criteria for 
the quality of engineering and graphic training today are its fundamentality, 
professional orientation, problem-oriented and anticipatory character. 

The fundamentality of engineering and graphic training of future engineer-
pedagogues involves the formation in them of a system of invariant methodologically 
important engineering and graphic competencies that allow them to adapt in the field 
of energy and be competitive in labor markets. 

The anticipatory nature of the preparation involves a certain didactic rhythm of 
teaching and learning the educational material according to engineering graphics, in 
which the "springboard" of the next topic is captured in the process of studying the 
previous topic. At the same time, the content of engineering and graphic training 
should not lag behind the scientific and technical progress in the field of energy, which 
is implemented in two main directions: the introduction of regulatory documents 
reflecting the rules for marking and depicting electrical circuits and structures; 
optimization of the process of creating flat drawings and three-dimensional models due 
to the improvement of graphic software packages. 

The professional orientation of engineering and graphic training involves the use 
of pedagogical tools that create the conditions for maximum approximation to future 
professional activity. Employers, university graduates, teachers of related disciplines, 
etc. should be involved in assessing the level of development of students' competencies 
as external experts. 

The problem-oriented nature of the training involves searching educational and 
research activities of students using information technologies, aimed at mastering 
methods of solving problem situations that correspond to current problems of science 
and practice in the field of construction [3]. 

It is obvious that the competency-oriented assessment tools being designed should 
provide the possibility of establishing the compliance of the quality of engineering and 
graphic training with the criteria discussed above. The study showed that solving this 
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task requires taking into account a number of principles in the process of designing 
such tools: student-centeredness, diagnostic, interactivity and multifunctionality. 

The principle of student-centeredness involves shifting the emphasis from the 
learning process to its results and the students' acquisition of relevant competencies, the 
multi-level diagnosis of which should be the focus of the evaluation tools being 
developed. 

The principle of diagnostic requires the ability to measure (with the help of 
designed evaluation tools) the level of formation of both integral engineering and 
graphic competence and its individual components and provides for the systematicity 
and systematicity of diagnostics (input, intermediate, final diagnostics). 

The principle of interactivity involves the organization of the process of active 
diagnosis, which involves interpersonal communication of students with the teacher 
and with each other for the purpose of correction, control, self-control and mutual 
control of the work performed, as well as making an assessment, self-assessment and 
mutual assessment. Mutual review, mastery, evaluation of works and projects allows 
students to exchange experience of educational activity, promotes its reflection and 
development of professionally important personality qualities of the future specialist. 

And, finally, the principle of multi-functionality of evaluation tools provides for 
their comprehensive implementation of diagnostic functions: prognostic (obtaining 
anticipatory information for the formation of engineering and graphic competence); 
diagnostic (combination of assessment tools of various types that allow diagnosing the 
level of formation of individual competencies and their integrated set); modeling 
(assessment tools should simulate the corrective action in a timely manner); analytical 
(analysis of student achievements and identification of ways of their further 
development and correction). 

The implementation of the considered principles is possible when using in the 
process of designing assessment tools a number of approaches that complement each 
other: qualitative, competence, thesaurus and taxonomic, presented in the technological 
block of the model. 

The qualitative approach, which involves the application of the method of group 
expert evaluations, was used to identify the structure, content, and levels of formation 
of students' engineering and graphic competence, as well as to obtain a quantitative 
assessment of the quality of the multi-level assessment tools being developed. [4]. 

The structure of engineering and graphic competence identified by us is 
represented by groups of general cultural and professional competences and their 
subgroups. General cultural competences include subgroups of organizational and 
regulatory ones. The first includes competencies that include: mastery of abstract 
thinking skills (thinking with abstractions: intersecting planes, sections, etc.); ability to 
continuous training and retraining, etc. In turn, regulatory competencies include 
understanding the role of regulatory legal documents in the energy industry, the ability 
to use standards and reference literature. Professional engineering and graphic 
competencies are represented by subgroups of analytical, graphic, project and 
information [3]. For example, graphic competencies include mastery of drawing skills; 
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the ability to perform geometric constructions; the ability to perform orthogonal 
projections of details, etc. 

To move from the structure to the content of engineering and graphic training, a 
thesaurus approach was used, which involves a compact representation of 
hierarchically interconnected competencies that are diagnosed, and their corresponding 
educational elements (descriptors) [2], which form an integrative competency-oriented 
thesaurus of the discipline. Based on it, a thesaurus of evaluation tools was developed, 
which includes 320 descriptors (dimensional number, standard size, etc.). 

The taxonomic model proposed by the experts is represented by the basic, 
programmatic and creative levels of the formation of engineering and graphic 
competence. 

The basic level requires knowledge of the conceptual and terminological 
apparatus of engineering graphics and structural features of devices and mechanisms 
used in construction; the ability to design similar structures, as well as to apply 
properties, theorems and typical algorithms when solving graphic problems. 

This level corresponds to the categories of knowledge, understanding and 
application in standard situations. The student not only explains the terms, methods 
and rules of engineering graphics, transforms verbal material into graphic material, but 
also presumably describes the possible consequences of their illiterate use. The basic 
level is controlled by heterogeneous standardized tests aimed at identifying various 
factors (knowledge, skills, abilities [3]) and measuring the level of preparedness in 
several sections of the discipline. They include criterion- and normative-oriented parts. 
The criterion-oriented part is a system of tasks that measures the level of educational 
achievements in relation to the full scope of knowledge, skills, and abilities that must be 
mastered by students and presented in the thesaurus of assessment tools. The norm-
oriented part ranks students according to their level of preparation. 

The program level corresponds to the categories of application in new situations, 
analysis and synthesis. The student must be able to analyze various constructions of 
construction products, choosing the most optimal one of them, making the necessary 
changes aimed at its improvement. This level involves the application of laws, 
theoretical conclusions in specific practical situations; the use of concepts and principles 
of image construction in new situations (for example, during the execution of drawings 
in graphic editors KOMPAS and others.), and even the isolation of parts of the whole 
drawing, identifying the relationship between them; finding errors and omissions in 
drawings; assessment of the significance and completeness of the initial data for their 
implementation. 

For the diagnosis of this level, it is suggested to use calculation and graphic tasks, 
mini-graphic, individual graphic and multifunctional tasks. In computational and 
graphic tasks, attention is focused on the computational part of image construction. In 
minigraphics - on sketch images of the necessary products and structures in order to 
develop students' graphic competences. Individual graphic tasks require careful 
processing of drawings, which are performed as part of independent work and involve 
the teacher's consultation. Multifunctional tasks are related to the future professional 
activities of bachelors and require the manifestation of integral engineering and graphic 
competence. 
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The creative level, to which the assessment and forecast categories correspond, 
involves the student's ability to solve problematic professionally oriented tasks, 
independently develop drawings of original constructions of construction devices, 
predict potential opportunities for their use and improvement [3]. A student's 
engineering and graphic competence is formed at a creative level, if he participates in 
Olympiads, improves his training in the field of computer modeling and other types of 
activities that contribute to the development of creative professional competences. 

For a multi-faceted assessment of the quality of engineering and graphic training 
at the final diagnosis stage, it is advisable to use complex situational tasks. They 
combine a heterogeneous test, computational and graphic tasks and multifunctional 
tasks related to one professional situation. The completeness and correctness of the task 
determine the degree of resolution of the given situation and testify to the level of 
development of engineering and graphic competence of the undergraduate student. 

All developed assessment tools are presented in the distance course "Engineering 
and computer graphics", which can be accessed from a computer, laptop or tablet at any 
time convenient for students. 

The assessment stage of the technological block of the model involves determining 
the quality of the developed assessment tools, as well as their correction, approval and 
further introduction into the educational process [5]. 

The quality of evaluation tools was determined according to the established 
method of group expert evaluations by the following criteria: "Fundamentality" (F), 
"Anticipatory and problematic nature" (Р), "Professional orientation" (S). 

The first criterion characterizes the completeness of the display in the set of 
evaluation tools of the system of invariant methodologically important competencies 
and is calculated according to the formula: 

F = NKT/N, 
where N – is the number of all tasks; 
NKT – the number of tasks that diagnose the criterion-oriented part of the thesaurus 
(determined by the method of group expert evaluations and includes descriptors 
detailing invariant competencies). 

The criterion "Anticipatory and problematic nature" reflects the share of tasks of 
an anticipatory and problematic nature in the set of evaluation tools and is determined 
by the formula: 

P = NP/N, 
where Np – is the number of tasks of this nature. 

The criterion "Professional orientation" characterizes the orientation of evaluation 
tools to the profile of the direction of training and is calculated according to the 
formula: 

S = NS/N, 
where NS is the number of professionally oriented tasks. 

The comprehensive assessment of the quality of the developed tasks was 
determined by the formula: 

К = С1∙F + C2∙P + C3∙S, 
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where C1 = 0.5; C2 = C3 = 0.25 – coefficients determined by ranking the criteria 
(∑С = 1). 

And, finally, the diagnostic block of the model characterizes the result of the 
design process - a set of qualitatively based multi-level assessment tools for engineering 
graphics for undergraduate students. In addition, we highlight a social result that 
involves not only improving the quality of diagnostics of engineering and graphic 
training, but also a universal technology for designing assessment tools that can be used 
at all levels of education and is aimed at improving the quality of diagnostics of 
engineering and graphic competence. 

 
3.3. Peculiarities of the Formation of Graphic and Informational Competence Among 

Students of Energy Specialties 
 
The modern education system has reached another turning point. Processes of 

humanization, democratization of society, scientific and technical progress and general 
computerization require a mandatory renewal of the educational paradigm. 

The implementation of modern technology in all spheres of society's life is one of 
the priority areas of our country's development. Human activity now largely depends 
on the ability to effectively use modern technology to achieve the necessary goals. As 
the most important condition that ensures a person's success, demand on the labor 
market, and a comfortable life, computer literacy and computer education are 
increasingly being called, and information culture has become an integral part of the 
personality culture of a modern person [2]. 

In recent decades, the idea of informatization of the educational process has 
gained special relevance in Ukraine as an important means of improving the 
educational system and ensuring the progress of society in general. The emergence of 
new information technologies associated with the development of computer tools and 
telecommunications networks made it possible to create a qualitatively new 
information and educational environment as a basis for the development and 
improvement of the professional education system. 

Modernization of education requires the training of a qualified worker of the 
appropriate level and profile, competent, responsible, fluent in his profession, capable 
of effective work in his specialty at the level of world standards, ready for constant 
professional growth, social and professional mobility [5]. 

An important place in the formation of a competitive specialist is played by the 
formation of information competence. In the modern world, information technologies 
play an important role in both natural and scientific and engineering research [8]. The 
results of modern studies devoted to the examination of various aspects of the 
professional-competent orientation of education have been the subject of research in 
recent decades, but when considering the concept of "information competence" the 
peculiarities of its content for students of energy majors who belong to the social group 
of non-programming users of personal computers are not taken into account utters. 

A competent model of a specialist is a complex system containing a set of 
managed interacting elements that reflect the field of activity, applied technologies, 
professional and psychological characteristics of the subject [6]. The elements of the 
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model should be formed both on the basis of data obtained as a result of the analysis of 
industry qualification requirements, and on the results of a survey of experts 
representing manufacturing enterprises, scientific and design and development 
organizations. 

Today, it is impossible to train qualified specialists in the energy profile without 
an equipped information and technical base of an educational institution, since the use 
of computer technologies as a tool can effectively and timely solve many professional 
tasks [7]. 

Modern information technologies have taken on a decisive role in the creation of 
processes of practical professional activity. Numerous computer programs for virtual 
modeling influence the design processes of the form of energy objects. Modern energy 
engineers actively use the possibilities of information technologies in the search for new 
architectural forms and, as a result, new approaches in design and modeling are 
developed. Designers are armed with new tools related to the new possibilities of 3D 
modeling in the construction of architectural forms. 

For several years, Berdyansk State Pedagogical University has been actively using 
information and software in the training of energy specialists. The analysis of the use of 
computer technologies showed positive aspects in the professional training of students 
of energy specialties. The speed and quality of work and projects has increased with the 
help of specially developed computer programs used in the educational process. Access 
to information has become much easier. Without getting up from the computer, the 
student can find and print any information from the Internet, which also saves time 
directly for creativity. An important role is played by the compactness of the project 
placed on electronic media and, as a result, the convenience of moving it and 
transferring files over the Internet instantly and over any distance, which is very 
relevant during distance education. Advantages include a wide selection of colors and 
color relationships, the ability to quickly copy. 

The concept of information modeling fundamentally changes the perception of the 
role of computer technology in architectural design. The computer is not used to 
prepare a set of electronic drawings and specifications, but to create a single 
information model of a power plant [1]. 

In order for students to quickly and effectively master the energy profile of 
professional information programs, the university has created a system of continuous 
education in the field of information technologies, which provides multi-level training. 

At the initial stage of training of bachelors of this profile, the curriculum includes 
such disciplines as computer science and information technologies in professional 
activities. 

In our opinion, the study of many sections of the discipline of informatics is not 
relevant enough. For example, the study of number systems is not important, since they 
are practically not used in professional activities. Learning programming languages is 
also an inefficient activity for two reasons: firstly, students have weak mathematical 
training, and secondly, the discipline is studied for a maximum of two semesters, which 
is very little for training a qualified programmer. 
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Informatics training should also be oriented towards the professional activity of 
the future specialist. 

Already at the initial stage of his training, the student must acquire propaedeutic 
knowledge about the use of informatics methods and tools in professional activities. 
Such an effect can be achieved only in the conditions of solving tasks with a technical 
content in the informatics course. The use of such tasks in education will form a positive 
motivation among students regarding the computer science course. Future specialists of 
the technical profile should orientate themselves in the subject means of informatics, 
select them all the necessary solutions to production problems. 

The main part of classroom time in the informatics course is occupied by 
laboratory work, where students acquire practical skills in working with personal 
computer software and work variably with the material. On the basis of the Berdyansk 
State Pedagogical University, a special course "Computer Design and Modeling of 
Technical Objects" was developed and implemented in the learning process, which 
consists of four parts, including nine modules. The special course accumulates various 
forms of conducting classes, from consultative conducting of classes by the teacher to 
independent acquisition of knowledge by students. Each module is an independent 
content line of the course, and the study sequence can be arbitrary. Tasks included in 
the special course are inextricably linked with the main educational program of the 
students, their specialization. 

It is interesting that the tasks included in the special course meet not only 
informational, but also developmental goals, as they involve the establishment of broad 
connections and generalizations in the studied material, the transfer of acquired 
knowledge and ways of operating on it to new material. The structure of the textbook is 
presented in such a way that the theoretical material is interspersed with practical and 
independent tasks of applying the acquired knowledge in future professional activities. 

The manual has a large number of illustrations. At the end of each practical work 
there are control questions. It should be noted that for a more effective use of the special 
course, variable methods have been developed that implement the psychological and 
pedagogical effect of a long-term nature, which are based on the achievements of 
modern psychological and pedagogical science and the ideas of informatization of 
education and lead to the intensification of the process of the student's personality 
development – the basis. 

Conducted slices showed an increase in success, tasks were completed accurately 
and qualitatively, according to a sample or in a creative style, in some cases in a shorter 
period of time. 

The adaptive approach and modularity of the developed special course 
significantly increased the efficiency of the organization and conduct of laboratory 
work. As a result, the level of quality of education increased, as well as the 
meaningfulness of students' knowledge, and the basic skills and abilities became 
stronger. 

When studying the discipline "Information technologies in professional activities", 
students acquire the first skills with automated design systems AutoCAD, ArchiCAD, 
MathCAD, 3D-MAX and prepare for the complex application of information 
technologies in professional activities. 
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Students learn the use of engineering calculation tools, optimization methods, 
statistical hypothesis testing; means of visualization of design objects, synthesis of 
mathematical models and application of other tools necessary for automated design of 
individual parts, devices and technical systems. At this stage, students realize the 
importance of the information component of education as a necessary component of 
engineering and technical training, as well as the active formation of subject-practical 
and information-theoretical components of competence, motivational orientation and 
ideas about the connection of information technologies with professional activity. 

In the 3rd and 4th courses of the discipline "Technology of simulation of energy 
objects", students must demonstrate their ability to use modern information 
technologies, independently use application software packages when performing 
certain tasks in course and diploma projects. 

Information competence of a specialist permeates all types of his professional 
activity and has a general intellectual character. This is primarily related to the need 
and willingness to work in a new information environment, the fundamental difference 
of which from the traditional one is the specificity of its technological subsystem [4]. 

The presence of information competence is characterized by the opportunity and 
readiness to realize one's intellectual potential (knowledge, skills, experience) in the 
field of information technologies and to realize its necessity for successful creative 
professional activity [3]. 

While preparing the educational standards of higher professional education, the 
university definitely focuses on the requirements of employers - project organizations 
where students undergo internships. The experience of training construction profile 
students and positive feedback from employers confirm the need to use the latest 
computer technologies in the modern educational space in combination with traditional 
academic methods of drawing and painting. This allows to harmoniously form the 
qualities necessary for the future engineer-pedagogue, which are presented to the level 
of training at the stage of educational development. 

Thus, it can be concluded that currently it is not enough to simply teach students 
of the energy profile how to work with a computer and various applied software 
products. It is also necessary to form information competence in them, which 
contributes to the formation of the need to apply the acquired knowledge in their 
practical activities. 
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process, higher education institution. 
CHAPTER 3. Serhii Onyshchenko THEORETICAL FOUNDATIONS OF THE 
FORMATION OF GRAPHIC AND GRAPHIC AND INFORMATIONAL 
COMPETENCES OF STUDENTS OF ENERGY SPECIALTIES ON THE BASIS OF 
TRAINING AT A PEDAGOGICAL UNIVERSITY 
An important place in the training of a competitive specialist in the energy profile is 
played by the formation of informational competence. The section examines the 
peculiarities of the formation of graphic and informational competence of energy major 
students with the aim of forming a competitive specialist. The reasons for the low level 
of formation of graphic competence among first-year students are considered. A 
description of the use of information technologies and professional information 
programs in the training of engineer-pedagogues is given. The main stages of the 
formation of graphic and informational competence of students of the energy profile on 
the basis of training at a pedagogical university are given. The methodical features of 
the special course developed for students of the energy training profile are considered. 
The stages of students' independent work are identified and systematized. 
Keywords: information technologies, software, information educational environment, 
graphic competence, information competence, teaching methods. 
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