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Abstract
The main feature of the pedagogical technologies used in the educational process is to en-

sure the guaranteed achievement of the planned educational results. The method of decompos-
ing the content of subjects is a necessary condition for the technologization of the educational 
process, but it is not sufficient to achieve guaranteed effective knowledge. All students strive 
to successfully complete one or another subject, but not all achieve the same high results. In 
our opinion, in order to further improve and increase the quality of the educational process, a 
graph scheme is proposed that represents the sequence of effectively describing the content of 
logically structured topics according to the student’s levels of knowledge acquisition.
Keywords: educational science, analysis, decomposition, logical structure, graph scheme, 
module, educational process, efficiency

Introduction
The process of decomposition of the sys-

tem is multi-step, leading to a tree-like struc-
ture. The qualitative side of the demand for 
this structure causes two conflicting prin-
ciples (Pervozvansky A. A., Gaitsgori V. G., 
1979; Gushchina, O.M., 2013; Narman H. S., 
2020): completeness, integrity (the problem 
should be considered as comprehensively and 
in detail as possible) and simplicity (the tree 
should be highly coherent both “widthwise” 

and “longitudinally” should). The balance be-
tween the stated quantitative requirements 
arises from the qualitative requirements: to 
reduce the analyzed complex object to a set 
of simple objects, if this is not possible, then 
it is necessary to determine the exact causes 
of the intractable complexity.

Literature analysis
The topic decomposition process is multi-

step, which, as mentioned above, leads to a 
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tree-like structure. In this structure, the 
quality side of the requirement is divided 
into two opposite principles (Pervozvan-
sky A. A., Gaitsgori V. G., 1979; Gushchi-
na, O.M., 2013; Narman H. S., 2020; Bura-
kov N. B. 2020): completeness (the problem 
should be considered as comprehensively 
and in detail as possible) and simplicity (the 
tree should be highly consistent both “width-
wise” and “longitudinally”). The balance be-
tween the stated quantitative requirements is 
derived from the qualitative requirements. It 
is necessary to determine the exact causes of 
the intractable complexity, if it is not possible 
to bring the complex subject under study and 
analysis to a set of simple logical complete se-
mantic objects.

The principle of simplicity in terms of the 
“width” of the tree! it is necessary to reduce 
its size (determined according to the number 
of meaningful model elements, logical con-
cepts), therefore, it requires a more coherent 
model as a basis, on the other hand, the prin-
ciple of completeness It requires to make the 
most developed and perfected content mod-
el as possible. In this case, a compromise is 
achieved using the concept of purpose-es-
sence, that is, components, logical elements, 
which are essential to the purpose of the 
analysis, are added to the model. This issue 
will be resolved by experts.

The principle of simplicity from the point of 
view, it is desirable to reduce the size of the 
semantic tree of the topic “longitudinally”, 
that is, it is necessary to reduce the number 
of decomposed hierarchical steps, it is better 
to bring it to 2–3 steps. However, from the 
point of view of the principle of completeness of 
the topic, the decomposition can be continued 
as desired, until a specific decision is made 
(objects, issues, topics, etc. of different com-
plexity can have different “depth” levels of 
decomposition). Such a decision can be made 
according to the following considerations:

– first of all “Longitudinal” decomposi-
tion is stopped after obtaining a result that 
does not require further division into parts 
(small system, small goal, small task, small 
object, etc.), that is, after it leads to a simple, 
understandable, secure, solution-obvious re-
sult. This result is called simple (the concept 
of simplicity). For some issues (for example, 
mathematical, technical, economic, etc.), the 

concept of simplicity is clarified to a simple, 
clear formalized form, to a logical concept, 
while for other issues, it remains vague and 
is defined by experts.

Secondly, in non-simple fuzzy fragments, 
its decomposition is different, previously un-
used, the model obtained by gradually hier-
archically dividing the previous model into 
parts is obtained as acoc. Because new essen-
tial elements and concepts can be obtained 
by decomposing existing components, the 
decomposition algorithm must include the 
possibility of returning to the model that was 
previously used. There is no need to revise 
all the elements and logical concepts of the 
model, it is enough to consider only the new-
ly introduced ones.

In the shown algorithm (Fig. 1) allows the 
use of models in different parts in different 
areas, where the more parts are divided, the 
more useful it is.

For pedagogy, the issue of decompos-
ing the content of educational programs is 
the main one. Decomposition of the con-
tent of educational programs is carried out 
by developers of educational documents 
(Narman H. S., 2020; Burakov N. B., 2016; 
Shatalov M. A., Yusupov F., Shamuratova I., 
Yusupov D. and Khudayberganov T., 2012; 
Yusupov, D.F., 2016).

•  by subjects (study courses), which in 
turn are divided into sections, sections 
by subjects, subjects by separate class-
es, etc. (a structuring option of divid-
ing the educational content into sub-
jects);

•  by modules (another option is mod-
ular study of the curriculum in object 
decomposition). In turn, the module 
is divided into separate blocks (credit 
units) and so on. In general, the divi-
sion ends with the minimal indivisible 
“unit” of the educational process – the 
issue of education.

Methodology
Based on the above considerations, we 

will develop a method of teaching the studied 
topic by decomposing it based on the princi-
ples of logic, that is, in the form of a system-
atic structure, into simple, comprehensible 
logical parts without breaking the integrity of 
the content.
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The problem of selecting and structuring 
the components of the educational material 
has been widely discussed among pedagogues, 
experts and scientists for a long time. Current-
ly, there are many models that represent the 
meaningful logical structure of educational 
material. Although the nature of these models 
is different, the used methods and approaches 
have been successfully tested in real pedagog-
ical processes and have given their positive 
results. As a result of the analysis of the na-
ture of the educational process, most authors 
emphasize that it is twofold. The essence of 
teaching P. I. Pidkasisty: “… teaching can be 

characterized as a goal-oriented process of 
mutual active actions between the teacher and 
the learner, as a result of which the learner 
acquires a certain level of knowledge, skills, 
experience of activity and behavior, as well as 
personal qualities, that is, it is a new quality 
rises to the level of interpreted. In the current 
modern interpretation of education, it is usu-
ally added its third element – learning con-
tent”. The educational process does not have 
a two-way character at all. It is implemented 
with the help of a large number of connections 
between the teacher, the student and the ob-
ject of learning (Fig. 1).

Figure 1. The numerous relationships that exist between the teacher, the student and the 
object of learning

The topic of approximate determination 
of the roots of a nonlinear equation (Yu-
supov, D. F. 2016; Zenkov A. V., 2016) can 

be visualized as a structured graph scheme 
in the form of elements divided into logical 
sections (concepts) (Table 1).

Table 1. – Concepts of logical completion of the subject

No. Educational elements, basic concepts
1 Determination of the section-interval where the roots of the nonlinear equation 

lie, general considerations
1.1 Methods of determining the interval in which the roots of a nonlinear equation lie
1.2 Analytical determination of the interval in which the roots of a nonlinear equation lie
1.2.1 Mathematical description
1.2.2 Build an algorithm
1.2.3 Compilation of the program, implementation, testing and obtaining the result
1.3 the interval in which the roots of a nonlinear equation lie graphically
1.3.1 Mathematical description
1.3.2 Build an algorithm
1.3.3 Compiling, debugging, testing and getting results
1.4 Algorithmic determination of the interval in which the roots of a nonlinear equa-

tion lie
1.4.1 Mathematical description
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No. Educational elements, basic concepts
1.4.2 Build an algorithm
1.4.3 Compiling, debugging, testing and getting results
1.5 Giving individual assignments to students
∑1 Assessment of student knowledge
2 Methods of approximate determination of the root of a nonlinear equation in the 

interval in which it is found
2.0 Methods of approximate determination of the root of a nonlinear equation in the 

interval found, general considerations
2.1 A method of bisecting an interval
2.1.1 Mathematical description
2.1.2 Build an algorithm
2.1.3 Compiling, debugging, testing and getting results
2.2 Simple iteration method
2.2.1 Mathematical description
2.2.2 Build an algorithm
2.2.3 Compiling, debugging, testing and getting results
2.3 Newton’s method
2.3.1 Mathematical description
2.3.2 Build an algorithm
2.3.3 Compiling, debugging, testing and getting results
2.4 Combined method of Vatar and Urunma
2.4.1 Mathematical description
2.4.2 Build an algorithm
2.4.3 Compiling, debugging, testing and getting results
2.5 Giving individual assignments to students
∑2 Assessment of student knowledge

Figure 2. Structured logic graph scheme of the topic
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The scheme of the logical graph struc-
tured in the decomposition method of the 
subject can be imagined as follows (Fig. 2).

Now, based on the logical graph scheme 
of the topic, in the process of describing and 
explaining each educational element (lec-
ture, practice, experiment-test, seminar), 
the methodology and set of software agents 
(tools) will be developed, respectively, for the 
effective use of modern information commu-
nication and pedagogical technologies.

Summary
By dividing the content of the educational 

material into structures based on some crite-
ria, systematizing the content and explaining 
the science based on modern technologies 
(lecture, practical, experience), organizing 
the process of mastering the content and es-
sence of the subject in a communicative (on-
line, offline) individual way, in the form of a 
teacher-student, saves time. It is possible to 
increase the efficiency of the educational pro-
cess, to develop effective methods and meth-
ods of teaching material.
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