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Currently, virtualization processes are paid great attention both at the level of scientific works of a
socio-philosophical orientation, in which the phenomenon of "virtual reality" and its use in various areas
of the modern information society [1-5] are directly studied, and at the level of scientific and
methodological research on the theory and methodology of education [6-10], which substantiate the
expediency and effectiveness of using virtualization technologies in the context of informatization of
education. It should be noted that in the field of information technology, the hardware and software
aspects of virtualization and the possibilities of their use in the educational process [11], as well as the
development of an ICT-rich educational environment based on methods and technologies of

virtualization, are being actively investigated.

First, let us give a definition of the term "virtuality", which is commonly used to denote the imaginary
object. Currently, the meaning of this term is increasingly associated with computer implementation,
since it is modern information technologies that make it possible to "see" or visualize theoretical
representations of an imaginary object. Nevertheless, according to N. Karpitsky [3], the computer virtual

world is only an improvement of the virtual reality already discovered by man.
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In a general sense, virtual reality is understood as a semantic environment created by artificial means,

which is presented or accepted by the subject of its influence as genuine or close to genuine.

According to the work of N. A. Nosov [8], virtual reality, regardless of its "nature" (physical,

psychological, social, technical, etc.), has a number of specific properties:

1) being born means that virtual reality is produced by the activity of some other reality, external to it. In

this sense, virtual reality is artificial, created, generated;

2) relevance suggests that virtual reality exists in actual fact, only "here and now", only as long as the

generating reality is active;

3) autonomy claims that virtual reality has its own time, space and laws of existence;

4) interactivity means that virtual reality can interact with all other realities, including the generating

one, as ontologically independent of them.

According to the work of NP Mikula [12], virtual realities are currently being divided into simulated and
interactive ones. The simulated virtual reality is designed to create an image that is detached,
independent of its reality, whose task is to present a special, different world to the person involved in it.
The task of interactive virtual realities is to give a person the opportunity to correlate this image with
reality, change this image by changing the characteristics of objects and participate in this change so as

to receive information at the same time, to activate thinking.

It is the use of modern information technologies that makes it possible to "open", make available virtual

realities (worlds) of their sciences for knowledge by others.

The learning process is understood as the process of forming a certain system of knowledge, abilities
and skills of action in certain situations (competencies) in the student. According to V.S. Efremov [6],
virtuality is one of the fundamental principles of the learning process, since there is everywhere an
appeal to the student's imagination as a mechanism for generating the virtual world (image, situation).
The expansion of the student's virtual world occurs due to the knowledge acquired by him in the
learning process, or rather, in the process of educational knowledge of a certain subject area, provided
by the interaction of "subject" and pedagogical sciences. Currently, virtual subject learning
environments have become quite widespread, which, undoubtedly, was facilitated by the introduction

of modern information and communication technologies into the educational process.
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Let us consider the process of forming a virtual learning environment for a subject regardless of modern
capabilities and means of its implementation, i.e., without taking into account the technical and

technological aspects of virtualization.

All sciences (in the narrow sense of the term) are inherent in the initial stage of the process of forming a
virtual environment for teaching a subject, defined by the author of this work, conventionally called
stage | - "Generation of a virtual environment from a subject area", since any science, studying a
particular subject area, sets itself the purpose of identifying the laws of its development, existence and
preservation. Each science has empirical and theoretical methods of cognition characteristic of it
(including those specific to it), as well as the means of this cognition, including some formal language

that allows science to describe this subject area with a high degree of reliability.

The subject area of science is understood as "the set of all objects, the properties of which and the
relations between which are considered in scientific theory" [13]. Thus, we can say that each science, by
its development with the help of its inherent means and methods, forms a virtual environment of "its"
subject area, describing it with "its own" subject language. Note that according to the work of A. M.
Novikov [14] science is defined "as a sphere of human activity, the function of which is the development

and theoretical systematization of objective knowledge about reality" [14, p. 40].

By a virtual subject area (virtual subject environment) we will understand the totality of all kinds of
models of objects of a given subject area in a broad sense, which adequately reflects the existing reality,
including models of processes and phenomena. It is these models of the virtual subject environment,
which describe the results of scientific cognition, which have a very specific character and, as a rule, are
understandable only to a narrow circle of specialists, will further serve as the basis for educational

knowledge of subject scientific areas, carried out for educational purposes.

In order to become a virtual environment for teaching a subject, at the next stage, the virtual subject
environment should become the subject of methodological science. Let's designate this stage as stage |l

- "Immersion of the virtual subject environment in methodological science".

The purpose and content of training predetermine the possible interpretation of the methodological
training system, the main elements of which, according to the model proposed by AM Pyshkalo [15], are

the purpose, content, methods, forms and means of teaching.

The virtual subject environment will be subjected to some didactic processing in accordance with the
goals, methods and means inherent in methodological science, conditioned by the selection of the

learning content in accordance with the goal setting of the author of the virtual learning environment
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for the subject, that is, according to some methodological theory built by a specific author. Let's define

this stage as stage Il - "Formation of a virtual environment for teaching a subject".

As a result of "didactic processing", that is, "work of methodological theory", the development of the
virtual environment of the subject area should occur, which is a directed, natural change, as a result of

which a new qualitative state of the object should arise - its composition or structure [13].

Thus, the virtual subject environment is transformed into a certain (specific) interpretation of the
methodological system of teaching the subject or a virtual environment for teaching the subject, by
which we mean the concrete implementation in practice of the constructed methodological theory

without taking into account the means of its implementation.

According to [16], methodological theory is understood as a system of scientific knowledge in the field

of teaching methods aimed at acquiring new knowledge and including the following elements:

- an empirical basis (a set of scientific subject knowledge);

- a conceptual basis (fundamental concepts, principles, laws, etc., chosen by the author, on the basis of
which he builds a methodological theory; should contain three conceptual blocks: didactic,

methodological and subject);

- a conceptual framework (an abstract model of the essential properties and relationships of objects

identified in the conceptual basis);

- the logic of the theory (the set of methods of persuasion (proof) admissible in a given methodological

theory;

- a substantial superstructure (a set of proposals or actions of the author, which is the subject of a

specific study);

- interpretation of methodological theory.

The last stage - stage IV - "Generation of electronic interpretations of the virtual environment for
teaching the subject", is directly related to the tools for its implementation. Of course, at the moment,
in an ICT-rich educational environment, such a tool is information and communication technologies in all
their diversity: from simple software for visualization of graphic models to software systems for the

implementation of distance learning technologies.
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The purpose of an ICT-rich environment is to create conditions and resources for the implementation of
the educational process, organization of activities and management of an educational institution and
interaction of participants in the educational process. According to [18], the structure of this
environment (or the "correct" idea of the organization of an ICT-rich educational environment) includes
"automated teacher's workplace" (a computer connected to the Internet with a projector and a digital
board); an "electronic teacher's room" with workstations for teachers and automated workstations for
school administration; automated workstations for laboratory work, registration of the results of design

work, etc .; areas of free access to computers in the school (for example, in the media library).

Currently, on the basis of an ICT-rich environment, the following tasks are effectively solved: 1) in the
field of the educational process; 2) in the field of management of an educational institution; 3) in the
field of interaction of participants in the educational process both in class and outside of class [19]. At
the same time, the ICT-rich environment in an educational institution makes it possible to provide a
pedagogical process at a new qualitative level within the framework of educational and extracurricular
processes, changing the nature of interaction between its participants on the basis of virtualization
methods and technologies. Note that it is customary to solve tasks 1, 3 both by building a pedagogical
system as a whole, taking into account the educational subsystem, and by using a methodical teaching
system and its interpretations, including electronic interpretations in the form of virtual learning

environments for a subject in an ICT-rich environment. ...

In modern conditions of an ICT-rich educational environment, a prerequisite for the described
transformation of a virtual subject environment into a virtual learning environment for a subject should
be an adequate reflection of the model of professional activity of a subject area specialist in educational
tasks of the content of education, solved using a virtual learning environment for the subject. This is the
most important methodological aspect that must be taken into account when building and choosing a

virtual learning environment for a subject as a modern interpretation of the IES.

This condition, on the one hand, will ensure the implementation of an activity-based approach in
training and will contribute to the formation of the professional competence of a future specialist who is
able to solve practical problems arising in professional activity in this subject area. On the other hand,
the implementation of the above condition will help to reduce the existing gap between scientific
knowledge based on the widespread use of the latest information and communication technologies and
taking place directly in science, and educational knowledge realized through the virtual environment for

teaching the subject.
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