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1. Introduction

1.1. Methodological foundations of the study

The present study presents the study of the procedural features of the implementation of
empirical and theoretical thinking in solving problems. The experimental work was based on logical
and psychological ideas about these types of mental activity, developed in the works of A. N. Leontiev
[2], S. L. Rubinshtein [3] and V. V. Davydov [1].

1.1. Methodological foundations of the study

According to A. N. Leontiev [2], S. L. Rubinshtein [3] and others, a task is a goal given to a
person under certain conditions. The solution of the problem includes the search for a way to achieve
the goal, as well as the very performance of the action determined by this goal. In the course of
searching for a way to solve, a person carries out orientation in the conditions of problems, their
study, cognition, i.e., thinking.

Performing a cognitive function in solving a problem, thinking can be aimed objectively at
reflecting such relations of the data presented in its conditions, on the basis of which either a method for
solving only a given problem, or a general method for solving all problems of the class to which it belongs
is built. this task is carried out.

In the first case, thinking will be empirical, since here the content of the corresponding
class of tasks is reflected relatively directly, in a particular form, as a certainty, denoted by the
category of the phenomenon. In the second case, thinking can be qualified as theoretical, because
here the content of the corresponding class of tasks is reflected indirectly, in a general form, as a
certainty, denoted by the category of essence.
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Based on the fact of the successful solution of a certain problem, it is impossible, therefore,
to say what kind of orientation in its conditions (with the help of empirical or theoretical thinking) was
carried out by a person. To establish this, one must either observe the search for a way to solve the
problem, or offer to solve several more problems of the same class as the first one. Then each task
will act objectively as a phenomenon of some kind. In this case, it is necessary that the tasks differ
significantly in external features of their conditions. With an empirical orientation in terms of tasks,
aperson objectively has no reason to solve all the proposed tasks successfully in a limited time. Such
a result can be obtained only by chance, since the conditions of each subsequent task will act as a
new object of knowledge, fundamentally different from the previous one. In this position, a person,
starting to solve the next problem, tries, as the studies of V.V. Davydov [1] showed, to use a successful
method of solving the previous problem, relying on the external similarity of its conditions with the
conditions of the next one.

Here, therefore, a formal (empirical) generalization of tasks is performed, which, according
to V.V. Davydov [1]. at the same time, each subsequent problem is solved as a relatively independent
and particular one through trial and error.

With a theoretical orientation, a person objectively has the opportunity to successfully solve
all the proposed problems, since the initial method of such an orientation ensures the selection in
their conditions of a relation of objects that is universal for constructing and solving this class of
problems.

If, further on, he uses a method of orientation that is adequate to single out special forms
of this general relation, i.e., essential relations necessary for constructing subclasses of problems of
the proposed class, then he will have the opportunity to make a meaningful grouping of the solved
problems by accepting the distinguished significant relationship for its objective basis.

And, finally, if a person implements a method of orientation that is adequate to single out
the unity of the universal relation and its relatively isolated forms, then in this case he will be able to
propose, produce the conditions of the problem of a new subclass of the class being solved.

This follows from the fact that the allocation of such certainty in the content of the class of
problems being solved is connected, according to the provisions of dialectical logic, with the
exhaustion of the general relation by its special forms by deriving the latter from the former. The
realization of the noted possibility should thus testify to the presence in a person of a reflection of
the class of tasks being solved at the level of a genuine concept as a unity of the universal, special
and individual, the whole.

1.2. Characteristics of the experimental situation for stuadying the features of types of
thinking
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In developing the general scheme of the experimental situation, which could be embodied
in various concrete materials, we proceeded from the logical characteristics of theoretical thinking
presented above.

Firstly, the subject must be offered to solve not one, but several tasks objectively of the
same class. At the same time, the observed features of the conditions of the proposed problems
should differ quite clearly. Compliance with this requirement when constructing a specific technique
will allow, with the successful solution of such problems, to observe the fact of a theoretical approach
to their solution, which is implemented, in particular, by implementing the analytical method of
theoretical thinking.

Secondly, the proposed tasks should objectively relate to different subclasses of this class.
This will make it possible, if all problems are successfully solved, to observe a meaningful grouping
of problems, the basis of which is taken to be their objective belonging to different subclasses of the
same class. This fact, according to our ideas, should testify to the implementation of the reflexive
method of theoretical thinking.

Thirdly, itis expedient to select such a class of problems, in relation to which it was possible
to develop problems not of two, but of several subclasses. In this case, opportunities are created for
the successful solution of the proposed tasks and the allocation of tasks of different subclasses to
observe the production of a new subclass of tasks of this class by a person. In the presence of such a
fact, it can be assumed that, solving the proposed problems, he fulfilled not only the analytical and
reflexive methods of theoretical thinking, but also the synthesizing one.

Thus, the general research strategy of our experiments in studying the noted types of
thinking was to describe the typical procedural characteristics of mental activity, respectively for one
result or another. In other words, the research task was to highlight the characteristics of empirical
thinking and the main ways of theoretical thinking: analytical, reflexive and synthesizing.

2.Materials and methods

The purpose of these experiments was to highlight, by observing the actions of children in
solving problems, the typical features of research activity that unfolds in the implementation of
empirical thinking, as well as different ways of theoretical thinking. We assumed, on the basis of the
logical-psychological analysis excellent above, that the analytical, reflexive and synthesizing
methods of theoretical thinking are carried out in solving problems in different ways, that s, they have
a different specific operational composition, since the conditions for theirimplementation differ.

2.1. Characteristics of the experimental technique

We have developed the "Interchange of signs" [ 4 ] technique, which included a class of
problems from several subclasses. The solution of problems involved the implementation of actions
with objects. In these tasks, it was required to move cards with signs according to certain rules. For
example, one arrangement of cards with letters is required, in particular, the arrangement of "P, T,
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M" is converted into another arrangement of the same cards - "M, T, P" - in one movement, one
permutation. At the same time, for one action in these problems, for one move, a simultaneous
mutual exchange of places of any two cards is taken. In the given example, the correct action would
be to exchange the places of the “P” and “M” cards in the first, original location.

Based on the material of these tasks, an individual experiment was carried out as follows:
in the first part, the subject mastered the indicated rule for moving cards, in the second part, he
solved several relatively complex tasks.

The training part of the experiment began with the fact that the child was asked to
simultaneously rearrange the cards "M, P" with both hands so that they were arranged like "P, M".
After that, it was explained to him that he had solved the problem of rearranging the cards in one
action. Then he was asked to solve in one action tasks like: 1) rearrange "R, T, C" as "C, T,R" and
2) rearrange "K,W,N" as "W, K, N".

Then, for the solution, a task was proposed in two actions of the type “T, M, C” rearranged
as “C, T, M”. If in this case there were difficulties, the experimenter prompted the first move: swap
the cards "T" and "M", or "T" and "C", or "M" and "C". The child performed the second action
independently. After that, he was asked to solve another problem in two actions of the same type, in
order to make sure that such problems are feasible.

After successfully solving the two-way task on their own, the children had to solve several
basic tasks of the following type:

1) 7523684 19rearrangeas275836941
(six acts)
2) 28613574rearrangeas12864357
3) (sixacts)
3)TKLMPVRBSNFWrearrangeasLTKVMP S RBW N F (eight acts)
4)RBTVKSMDFNLGrearrangeasVRBTD KS M G F N L (nine acts)

The solution of these problems was organized in this way. The child was standing near the
table, on which the experimenter had already arranged the cards in accordance with the conditions
of the 1st task. The subject was asked to solve it in six steps. At the same time, he was reminded that,
as in the previous tasks, a simultaneous permutation, a simultaneous exchange of places of any two
cards, is considered to be one action, and that only the cards located on the left are swapped, and
the cards on the right are a model, a requirement of the problem.

2.2. Evaluation of problem solving

If the child managed to move the cards in accordance with the sample in six actions, then
such a solution was qualified as successful. If the problem could be solved correctly, i.e., rearrange
the cards in accordance with the sample, but for more than six actions, then such a solution was
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qualified as incorrect and the child was asked to solve it again (for which the experimenter returned
the cards left location in the original order) for the required number of actions.

If the child began to get confused when solving the problem: he rearranged unnecessary
cards, violated the rules for their movement (i.e., he could not solve the entire problem himself), then
in this case the experimenter helped him to correctly perform all the movements.

After any of the indicated options for solving this problem, the child solved the 2nd
problem. Cards corresponding to its conditions were arranged in the same way as the cards of the
1sttask, in a line. After solving the 2nd problem, it was proposed to solve the 3rd and 4th.

If the child could not correctly solve all four problems even with the help of the
experimenter, then the experiment with him ended. If all the tasks were solved correctly, then a
conversation was held with the child. Before it began, the experimenter returned the cards from the
left arrangement in each of the tasks to their original order.

The conversation began with the experimenter saying to the child: “Many children, like you,
have solved these four problems. Some children said that these tasks are all different; others said
that all these tasks are similar; the third children said that these tasks are divided into two groups.
Which child do you think is right? After each answer, the child was asked to justify his opinion.

2.3. Logical characteristics of tasks

Before qualifying the possible answers of the children, let us turn to the features of the
proposed tasks.

Firstly, these tasks objectively belong to the same class, i.e., their construction and solution
are based on a single principle: in order to successfully cope with any task, it is necessary in each
task to identify groups of interconnected movements cards.

So, in the first problem there are three such groups, in the second - two, in the third - four,
in the fourth - three. In the first and third tasks, each of these groups consists of three cards: 75 2; 3
68;419andTKL;MPV;RB S; NFW. In the second and fourth tasks, each of such groups of
interrelated cards includes fourcards: 286 1;3574andRBTV; KSMD; FN LG.

A single principle for constructing and solving such problems is that in each of the selected
groups one of the cards must move several times in order for the cards to take the required location.

For example, in order to rearrange a group of cards "7, 5, 2" in two moves so thatitis "2,
7,5",you can act in at least three ways: 1) firstswap "7" and "5", and then "5" and "2"; 2) first
swap "7" and "2", and then "7" and "5"; 3) first swap "2" and "5", and then "2" and "7". In
any case, as you can see, one of the three cards - in the first case "5", in the second " 7", in the third
"2" - moves twice, and the other two one by one.

The initial and necessary for the implementation of this principle is the ratio of places of
the same cards in the initial and required locations. In both groups of three cards and groups of four
cards, one of the cards in the starting position (compared to the other cards) is furthest away from
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where it should be in the pattern. So, in the group "7, 5, 2", which needs to be converted into "2, 7,
5", cards "7" and "5" are in the initial location in neighboring places with respect to their required
location, and the card "2" is two places away from the required one.

Such a ratio of places of cards of the required location to the initial one is the initial,
necessary and universal for a whole class of problems for moving cards according to the rule of
simultaneous interchange of places. This selection of tasks methodically provides the fact of
highlighting certainty in the content of this class of tasks, denoted by the category of the universal.

Secondly, the tasks are selected so that in two of them this general relation is realized in a
group of three cards (1st and 3rd), and in the other two itis realized in a group of four cards (2nd and
3rd). 4th task). This is the realization, in our opinion, of the special forms of existence of this initial
relation, which underlie the division of these four tasks of one class into two subclasses: tasks
“collected” from a different number of groups of three interconnected cards, and tasks "collected"
from a different number of groups of four interconnected cards. Consequently, the discussed
selection of tasks methodically provides the fact that the subjects highlight certainty in the content,
denoted by the category of the special.

However, these two subclasses of problems do not exhaust the entire class, the
construction and solution of which is based on the above general relation. The subject has the
opportunity, having successfully solved all the problems and having distinguished both subclasses
among them, to offer one more, at least a subclass of problems, for example, "collected" from
groups of five interconnected cards: "61827 49035" to convert into "76182 54903 » for eight
actions.

Thus, the noted selection of tasks methodically provides the fact that the subject in the
content of the class of tasks being solved defines certainty, denoted by the category of the individual
(as the unity of the universal and the special). In other words, the ability of the subject to suggest at
least one more subclass of this class of tasks, i.e., to single out one more special form of the existence
of a general relation, indicates that at the same time the unity of the general relation and its special
forms is distinguished.

2.4. Qualification of children's actions

Returning now to the consideration of the children's answers to the experimenter's
question, it is possible, in the context of the identified logical characteristics of the proposed tasks,
to characterize the children's statements in the following way. If the child believes that all tasks are
different, because “they contain a different number of cards” or “a different number of actions,” then
it is clear that in this case, as it seems to us, based on the logical characteristics of empirical and
theoretical types of thinking, It is based on external, directly observable features of the conditions of
these tasks. Consequently, the child solved problems within the framework of an empirical approach,
empirical consideration of their content.
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If the child believes that all tasks are similar, “because in all tasks it is necessary to
rearrange the cards” or “because everywhere these cards (points to the cards of the left location)
must be put like these (points to the cards of the required race ~provisions)”, then we can say that he
is guided by external, insignificant features of the conditions of tasks, for the selection of which there
is no need to solve problems, it is enough just to listen to the experimenter’s instructions. Thus, in
this case, too, we characterized the solution of problems by these subjects as based on an empirical
method of orientation in the conditions of the problems.

If the child believes that all tasks are similar, but justifies his opinion differently: “because
everywhere one card needs to be rearranged several times,” then we can say that, according to the
above logical analysis of the content of tasks, he is guided by the essential relation , initial for their
construction and solution. In other words, the child objectively singles out certainty in the content of
tasks, denoted by the category of the universal, and, consequently, in solving them, he carried out
theoretical thinking in an analytical way.

If the child believes that tasks are divided into two groups, either “because two tasks are
for six actions, and two for more”, or “because where there are letters, there are twelve cards, and
where the numbers are smaller”, then this case (as in the two previous ones), it can be assumed that
he is guided by the external features of the conditions of the problems, the selection of which does
not require their solution.

Ifthe child believes that the tasks are divided into two groups, but, unlike the previous case,
justifies this opinion by the fact that “in these tasks (pointing to the 1st and 3rd tasks) you need to
rearrange three cards , and in these (points to the 2nd and 4th tasks) there are four cards”, then,
according to the noted logical analysis, we can assume that he singled out special forms of existence
ofthe original, universal relationship. This means that when solving these problems, the child thought
theoretically not only in an analytical way, but also in a reflexive way.

The experimenter suggested to the children who expressed this opinion: “What task can be
thought up so that the cards also change places, but so that the new task is composed differently
from the first and third and not like the second?”

If the child could not come up with a problem that was not similar to the first, third and
second, then the experiment with him ended. If a child suggested, for example, a task “assembled”
from groups of five or six interconnected cards, then in this case, relying on logical analysis, it can be
argued that he reflected the unity of the general relationship and its special forms, i.e., he singled
out the certainty denoted by the category of the individual, and thereby reached the truly conceptual
level of reflecting the content of this class of problems. Consequently, when solving these problems,
the child thought consistently by all methods of theoretical thinking: analytical, reflective, and
synthesizing.
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Concluding the consideration of the features of the research methodology, it should be said
how the selection of subjects was organized. Experiments with third-graders were carried out until
each of the four groups of children noted: those who solved problems on the basis of empirical
orientation in their conditions, as well as on the basis of theoretical orientation in analytical,
reflective and synthesizing ways, will include 30 people. Thus, a total of 120 schoolchildren took part
in the experiments.

3. Results

As a result of conducting experiments in accordance with the above procedure, four groups
of children were characterized on the basis of the procedural characteristics of their actions in solving
problems.

In the first group there were children who solved all four problems correctly, but, as could
be judged from their statements about the problems, on the basis of an empirical orientation in their
conditions. Some of these children considered all the tasks to be different, others to be similar,
others grouped the tasks into pairs - in all these cases they were guided by the extermal features of
the conditions of the tasks. Let's call them "empiricists" conditionally.

The second group included children who considered all problems to be similar in terms of
content, i.e., who solved all problems correctly on the basis of theoretical orientation in the
conditions of problems in an analytical way. These are “analysts”.

The third group consisted of children who singled out pairs of problems on the basis of their
belonging to different subclasses, i.e., who solved all problems correctly with the help of theoretical
orientation in their conditions in a reflexive way. These are "reflexive". It should be noted that among
the third-graders it was not possible to recruit 30 people who solved the problems correctly on the
basis of theoretical orientation in their conditions using the synthesizing method. As it turned out,
there were only a few such children (“synthesizing”).

3.1. Characteristics of problem solving

Let us consider in detail the features of solving these problems by children of different
groups: those who solve problems in an empirical way ("empiricists"), in an analytical way of
theoretical thinking ("analysts", in a reflexive way ("reflexive") and in a synthesizing way
("synthesizing").

3.1.1. The actions of the "empiricists "

The following was typical for the children of this group. Executive activity, i.e., activity
directly related to the achievement of a result, with the actual solution of the problem, differed in that
there were relatively long and relatively equal time intervals between individual moves, movements
of pairs of cards. These movements themselves were often erroneous, performed uncertainly, but
ultimately correct. At the same time, the nature of card movements within one group differed from
the nature of card movements in other groups of the same task.
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The factis that, as already mentioned, within a group, for example, of three cards, the order
of movements can be different. So, in orderto convert "P,R,S" into "S, P, R" in two moves, you can,
firstly, rearrange "P" and "R", and then "R" and "S ”, - here the “P” card first moves to an adjacent
place, and then through one; secondly, to rearrange “P” and “S”, and then “P” and “P”, - here the “P”
card first moves through one place, and then to the next one; thirdly, rearrange "S" and "P", and
then "S" and "P", - here the card "S" each time moves to the next place.

Based on the features of the noted three types of card movements, the first two can be
conditionally called mixed, since of the two movements, one consists in rearranging the card to an
adjacent place, and the other through one. The third type of movement can be conditionally called
homogeneous, since both moves are carried out by rearranging the cards to neighboring places.

Returning to the peculiarities of the executive activity of the "empiricists", it should be said
that when solving each problem, the types of movement of the cards were different: in some groups,
the movement was mixed, in others - homogeneous.

The noted features of the executive activity were combined with certain features of the
search-testing, which precedes the actual solution of problems. The search and testing activity was
expressed in the movements of the hands (fingers) and gaze.

So, before the nextaction, one could observe frequent and relatively chaotic movements of
the gaze from the initial location of the cards to the required one and back. At the same time, the
hands touched those two cards, the rearrangement of which was assumed by this action. This was
followed by the movement of cards.

We can say that in this case, the samples were deployed, mainly with the help of
movements, gaze. But sometimes practical tests were also added to the visual ones: the child not
only touched the cards being moved, but also made their incomplete movements (imitated, only
indicated the movement) in order to check whether he had chosen the cards correctly for the next
action.

Characterizing search-testing activity in terms of its research, cognitive meaning, we can
say, despite the differences in its specific manifestations, that the subject of this activity was always
only two cards, only one specific action in solving a problem. At the same time, it is important to note
that such exploratory activity directly passed into executive activity, since it “served” each action
separately.

A number of children moving cards were accompanied by a score of actions. At the same
time, they counted, naming the next number at the same time as moving the cards.

It should also be noted that the exploratory activity of these children usually changed from
the 1st task to the 4th, but only slightly: mainly along the line of reduction of manual tests and
deployment of visual ones. In general, the process of solving problems among the "empiricists"
remained unchanged: the alternation of research and executive activity with each individual action.
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3.3.2. Actions of "analysts "

The procedural characteristics of problem solving in children of this group are as follows.
The executive activity of the "analysts" was distinguished by the fact that they performed several
actions relatively simultaneously: two actions each in the 1st and 3rd tasks and three actions each
in the 2nd and 4th. This corresponds to the fact that, as already mentioned, the 1st and 3rd tasks
were “collected”, respectively, from three and four groups of three interconnected cards, and the 2nd
and 4th tasks were “collected” from two and three groups of four interconnected cards.

The very execution of such a few actions was sure and unmistakable. At the same time, in
different groups of cards within the same task, the types of movement of the cards were different:
mixed and homogeneous.

The search-testing activity of the "analysts" unfolded in the form of tracing gaze
movements. At first, such tracking concerned all the cards and the initial and required location, and
then, as it could be seen, the subject's gaze was focused on two or three cards. In this case, the
movement of the gaze from the initial location of the cards to the required one became more frequent,
but not as much as among the “empiricists”.

Such visual tests preceded, as observations showed, the performance of not one, but a
series (of two or three) of actions. Therefore, we can assume that the subject of the search activity
was several pairs of cards, and its research meaning consisted in the outline of two or three next steps
for solving the problem. It is also characteristic that, unlike the “empiricists”, the research activity of
the “analysts” did not go directly and directly into the executive, since it “served” not one separate
action, but several actions at once, necessary to solve the problem.

It is interesting to note that the account of actions in solving problems was different for the
"analysts". As a rule, these children did not count the actions performed from the first to the last, that
is, they did not name all the numbers in order: “the first action, the second ..., ... the sixth ...”, but
counted the actions either in pairs (1st and 3rd tasks), or in threes (2nd and 4th tasks). For example,
when solving the 1st task, they counted as follows: “one, two, ... one, two ..., one, two ...”.

Changes in the process of solving problems from the 1st task to the 4th among the
“analysts” were expressed in the fact that their actions became more and more fast and confident.
Only the ratio of research and executive activity remained unchanged: the outline and execution of
several actions at once.

This indicates, in our opinion, that the content of orientation under the conditions of these
tasks is fundamentally different for "analysts" and "empiricists".

3.1.3. Actions of "reflexive "

Consider now the procedural characteristics of "reflexive". It should be noted right away
that their executive activity and “analysts” were almost no different: they also performed several
actions at once, two or three, while solving problems, their actions were confident and error-free. In
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different groups within the same task, the types of card movements were, as a rule, different: mixed
or homogeneous.

However, all the "reflexive" ones met at least one problem, in the solution of which in all
its groups of cards the movements were of the same type: either mixed in all groups, orhomogeneous
in all groups. This happened most often when solving the 3rd problem, sometimes when solving the
4th, i.e., when solving problems with a relatively large number of groups.

Observing the search-testing activity of the “reflexives”, one could notice a number of
differences from the similar activity of the “analysts”. So, if for “analysts” the initial gaze movements,
tracing the location of all the cards in the original and necessary place, then turned into movements
that are correlated sequentially, as the task is solved, with separate groups of cards, then for
“reflexive” these initially common tracing gaze movements usually ended with the selection of the
number of groups of cards.Most often this happened when solving the 3rd task, but sometimes also
when solving the 2nd task.

The allocation of the number of groups, i.e., the reflection of such a feature of the content
of tasks as the number of groups of interconnected cards from which the task was “assembled”,
could be judged by two points. First, a number of "reflexive" children indicated the number of groups
by touching their outermost cards with their hands (fingers) or pointing to the central card of the
group. Second, either in combination with the indicated manual actions or without them, many
children expressed their knowledge of the number of groups out loud, but to themselves.

Thus, in comparison with the "analysts", the "reflexive" ones had a new, additional
moment in their research activity: the allocation of the number of groups of interconnected cards
before performing a specific outline of movements in each separate group of cards. It was also
characteristic of the “reflexive” that their speech reflected the features of groups of interconnected
cards with the correlation of different tasks.

So, when examining the conditions of the 2nd task, "reflexive" children usually said,
referring to the number of cards in a separate group: "It's different here, here there are four", and at
a similar stage when solving the 3rd task chi: “here again, as in the 1st, three cards” and when solving
the 4th task: “here, four, as in the 2nd task.” Such content of statements was not among the
"analysts".

At the same time, the counting of actions in solving the problem did not differ between the
“reflexive” and “analysts” in content: both of them counted only the number of movements in one
group, but not in relation to the entire task. It can be assumed, in our opinion, that this feature of
fixing the number of actions performed in solving problems, which is characteristic only for
"analysts" and "reflexive" (i.e., in general, for "theorists", in contrast to "empiricists" ), can be
qualified as a special kind of objectivity, replacing the originality of the conditions of specific task
situations.
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This type of account “one, two, ... one, two, ...” or “one, two, three ..., one, two, three, ...”
reflects in a verbal-sign form the interconnection of several cards in solving problems, dividing the
conditions of problems of outwardly very different types into groups of cards that are common in their
function, that is, into functionally significant “units” of the content of tasks.

3.1.4. General characteristics of the actions of children of different groups

Concluding the consideration of the features of solving problems by the subjects of these
three groups, it is necessary to summarize the data obtained as follows.

First, for the "empiricists" element-wise orientation in the conditions of tasks and the
implementation of the solution of the problem by performing separate, independent actions are
typical. In this case, a separate act of orientation directly passes into a separate act of execution.

“Analysts” are characterized by an orientation towards groups of objectively
interconnected cards and the implementation of a solution by performing a series of two or three
actions at once. At the same time, individual acts of orientation constitute a special, functionally
independent activity, in contrast to acts of execution. The "reflexive" ones are also characterized by
an orientation towards groups of objectively interconnected cards and the implementation of a
decision through a series of executive actions. However, unlike "analysts", "reflexive" ones also
focus on the number of such groups in each task and on the number of cards in groups.

Secondly, the search-testing activity of "analysts", aimed objectively at highlighting the
relationship of cards in terms of movement, can be qualified as a manifestation of analysis, which,
as part of the analytical method of theoretical thinking, functions as an action. The fixation of this
interconnection of cards in verbal form as the selection of only two or three actions (as mentioned
above) can be considered as an activity directed by a person objectively at the results of his analysis
of subject conditions, i.e. as a manifestation of reflection . And since, as observations have shown,
such fixation plays an auxiliary role in orientation under the conditions of tasks, it means that
reflection functions as a condition for this meaningful orientation, i.e., as an operation.

The search-testing activity of the “reflexives”, aimed objectively at identifying the number
of groups in tasks and the number of cards in groups, can also be qualified as a manifestation of
analysis, and aimed at fixing the features of groups of interconnected cards - as a manifestation of
reflection. The latter has an objectively independent result - the selection of methods of analysis,
which is manifested in the statements of children about the different composition of groups in
different tasks: in the 1st and 2nd, 3rd and 4th - and about the same composition of groups, in the
1stand 3rd and in the 2nd and 4th tasks.

Reflection functions as part of the reflexive method of theoretical thinking as an action,
since objectively, as has been shown, it has an independent direction, a special goal - highlighting
the similarities and differences in the methods of analysis, through which the similarities and
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differences of groups of interconnected cards are distinguished, from which "collect" tasks of
different subclasses.

Thirdly, comparing the productive characteristics of cognitive (mental) activity with the
above procedural characteristics of problem solving, we can assume that it is true that the
identification of the external similarity of the features of the conditions of tasks is formally general,
the allocation of the initial characteristics of the content of the class of tasks being solved - general
and highlighting the content originality of the existence of the initial characteristics of the content of
this class of tasks - highlighting the special - all this presupposes, respectively, different ways of
mental activity.

3.1.5. The actions of "synthesizing"

It was noted above that among the third-graders it was not possible to find a sufficient
number of subjects capable of solving problems of the proposed class with the help of theoretical
orientation in their conditions in a synthesizing way. In other words, there were only a few people who,
having identified two groups of tasks (based on the fact that groups of three interconnected cards
were used in the 1st and 3rd tasks, and in the 2nd and 4th tasks - from four interconnected cards),
were able to offer another type of task - including groups of five interconnected cards.

Since these were very quick-witted (according to teachers) students, it can be assumed that
at primary school age, at least in relation to the proposed class of tasks, the synthesizing method of
theoretical thinking does not have time to form.

Search experiments showed that such a method was already formed among fifth-graders:
among the well- and excellent-performing children, 30 people were found who solved these problems
within the framework of a theoretical approach using a synthesizing method.

Consider the procedural characteristics of solving problems by "synthesizing". Their
executive activity was distinguished by the fact that, while performing a series of actions without
serious interruptions, they used one type of movement of cards (either mixed or homogeneous) in
different groups when solving a separate problem. In most of the subjects, the transition to a single
type of card movement in different groups was observed when solving the 3rd and 4th tasks, i.e.,
tasks with a relatively large number of groups of interconnected cards.

The search and testing activity of the "synthesizing" was characterized by the fact that its
subject was the content of the entire task as a whole. This was expressed in tracing gaze movements
along the initial and required arrangement of cards, in highlighting the total number of groups of
interconnected cards, in a preliminary outline - which could be judged by the corresponding gaze
movements, as well as by imitating the movement of cards by hand movements. - all required actions
of the task, all executive actions.

Sometimes, in the process of such an outline of the proposed solution as a whole, the
children said: “every time it's the same: the last card should be put in the first place.” Sometimes it
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was possible to judge the selection of this feature of the content of the task by the repetitive
movement of both hands imitating the movement of the cards.

Itis interesting to note that for the “synthesizing” actions, the task was the same as for the
“analysts” and “reflexive”, that is, it symbolized the interconnection of two or three movements. But,
unlike them, forthe "synthesizing" this calculation was carried out not at the stage of actually solving
problems, the actual movement of cards, but at the stage of playing the entire solution.

Thus, observation of problem solving by children who proposed a new subclass of problems
of the class being solved showed that this productive characteristic presupposes an appropriate way
of theoretical orientation in the conditions of problems: playing the entire solution of the problem. In
the course of such playing, as it turned out, the children objectively singled out the fact that all groups
of interconnected cards in all tasks are built according to a single principle: the last (rightmost) card
should end up as a result of displacements in the first (leftmost) place.

4. Conclusion.

The ascertaining experiments described above, which were carried outin order to establish
the correspondence between the productive and procedural characteristics of theoretical thinking.
The typical characteristics of cognitive activity were determined, which, as observations have shown,
are inherent in solving problems within the framework of the empirical approach, on the one hand,
and also within the framework of the theoretical approach using analytical, reflexive and synthesizing
methods, with the other side.

Such typical characteristics include: for the empirical approach - element-by-element
orientation in terms of tasks and alternation of research and executive activity after each actual
action to solve the problem; for the theoretical approach as a whole - an orientation towards holistic
education in the conditions of tasks and the alternation of a series of acts of research and executive
activity, that is, after two or three actual actions to solve the problem.

At the same time, for different methods of the theoretical approach, the following points
were typical: proper orientation towards holistic education in terms of tasks (analytical method),
orientation towards the essential features of the selected holistic education (reflexive method),
orientation towards the unity of holistic education and its essential features (synthesizing method).

In further studies of the problem under study, we plan to determine the quantitative
characteristics of the distribution of the discussed methods of solving problems among younger
schoolchildren of the second and fourth grades of elementary school and among younger
adolescents - the fifth and sixth grades of secondary school.
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BBEAEHUE

Poct KoAMuecTBa M MHTEHCMBHOCTH Ype3BbluaiHbIX CUTYaLMA MPUPOAHOTO, TEXHOTEHHOIO U
COLMAAbHO XapaKTepa, arpecCMBHOCTb MHPOPMALMOHHOW CpeAbl, AeryMaHU3auus U Hacuave B
o6pa3oBaTeAbHOl cpepe, MHTEHCUOMKauMA yuyebHOro npouecca HeraTMBHO CKasbiBalOTCA Ha
NCUXOAOTMYECKOM OAAronoAyuuu W couManM3auuu NOAPOCTKOB, YTO OMPEAEASIOT HayuyHo-
NPaKTUYECKUA WHTEPEC MCUXOAOrOB K WCCAEAOBAHMI0O U (OPMUPOBAHUIO PECYPCOB AWYHOCTH
NOAPOCTKOB, NMPENATCTBYIOWMX  BOBAEYEHUID B AECTPYKTUBHOE CTpeccoBoe pearupoBaHue. K
KaTeropuu Takux pecypcoB CAEAYET OTHECTH XXU3HECTOMKOCTb NOAPOCTKOB.

B coBpemeHHOW NCUXOAOTMM CyLIECTBYET NpobAEMA KOHLENTYyaAbHOW «PasmbITOCTU»
peHOMEeHa XKM3HECTOMKOCTU AMYHOCTU. 06beM NOHATMA LIMPOK: OT AMYHOCTHOFO CBOWCTBA AO
MHTErPaAbHOTO, CUCTEMHOTO 06pa3oBaHuaA [2]. UcchrepoBaTeAr XU3HECTOMKOCTU OTHOCAT AQHHbIW
GEeHOMEH: K NMCUXOAOTUM NPEOAOAEHMS cTpecca, CouuanbHOM apantauuu [1]; K 6a3o0Bbim
MHTErpaAbHbIM AUYHOCTHBIM XapaKTepPUCTUKAM MpPEeBEHLUUU CYMLMAAABHOTO noBepeHua [5]; K
NCUXONOrMYECKUM, AMYHOCTHbIM  pecypcam  YCTOWYMBOCTM  YEAOBEKa, CaMOpPerymuuu,
BbINOAHAOLLETO OydepHylo QYHKUMIO, YMEHbLLAKOIWET0 3aBUCUMOCTb MCHUXOAOTHUYECKOTO
GaaronoAyuus ot GaKTopoB CpeAbl U CUTyaLuH [6].

Kateropua «KW3HeCcTOMKOCTb», N0 MHeHui0 C. MapAM, ecTb yCTOWYMBaA AMCNO3ULUA
AMYHOCTH, KOTOpas MO3BOASIET €My O0CTaBaTbCA AaKTUBHbIM M NPENATCTBYeT HeraTMBHbIM
NOCAEACTBMAM  CTpecca, MpPeACTaBASET  MCUXOAOTMYECKYID )KMBYYECTb W pacCLUUPEHHYH
3QdEKTUBHOCTb YeAOBeKa, a TaKke SABAAETCA NoKa3aTerneM MNCUXMYECKOr0 3A0pPOBbLA,
XapaKTepusyetca Kak TpU B3aWMOCBA3AHHLIX YCTAHOBKU (BOBAEYEHHOCTb, KOHTPOAb U BbI30B),
onpeAeAsoLLmMX B3aUMOAEHCTBUE AOAEH C MUPOM. BoBA€UEHHOCTL NpeAnoAaraeT akTuBHOe yuactue
cyobeKkTa B COOCTBEHHOM XM3HEAEATEALHOCTH. [IPOABAEHWE KOHTPOASA BbipaXaeTcsi B CO3HATEAbHOM
ycTaHoBKe, uto 60pbba U BbI6Op COOCTBEHHOW CTpaTEru AEATEAbHOCTU B KOHKPETHOW CUTyaLuu
ONpPeAeAoT NOCAEACTBUS MPOUCXOAALLMX COObITHIA. Bbi30B BbipaxaeTcs B CTPEMAEHWH NEPEXUTb
COOCTBEHHbIA ONbIT, OyAb OH MO3UTUBHLIM MAWM HEraTUBHbIM HEO0OXOAUMO AA COOCTBEHHOrO
pa3BuUTUA AMYHOCTH [9,11].

Mo onpeaeneHuto A.A. AeOHTbEBA «KU3HECTOMKOCTb» XapaKTepuayetT mepy cnocobHOCTH
AMYHOCTU  BbIAEPXKMBATL  CTPECCOBYID  CUTyauMI0, COXPaHAii MNpPU  3TOM  BHYTPEHHIOK
cbanaHCUPOBAHHOCTb U HE CHWXAsA YCMELHOCTb AEATEAbHOCTW, U NMpPEACTaBASET cobon cuctemy
ybexaeHuii o cebe, 0 Mupe, 06 0THOLIEHUSX C MUPOM [8].

KoMMNOHEHTbI )XM3HECTOMKOCTH Pa3BUBALOTCA B AETCTBE U NOAPOCTKOBOM BO3pacTe B TECHOM
B3aMMOCBSI3U C CaMOCTOATEAbHOCTbI0 M MNOKasatenimu 3A0poBbA [10], ¢ BbIMIPLILHBLIMK
)XM3HEHHbIMU cueHapuamu [4]. A TOT GpaKT, 4T0 XM3HECTOMKOCTL NPEACTaBASET COO0 BHYTPEHHUN
pecypc, KOTOpPbIA NOABAACTEH CAMOMY YEAOBEKY, 3TO TO, YTO OH MOXXET U3SMEHUTb U NEPEOCMBICAUTD,
T0, uYT0 CcNOCcOOCTBYET MOAAEPXAHUIO (U3NYECKOrO, NMCUXMYECKOTO W COLMAAbHOIO 3A0pPOBbBS,
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yCTaHOBKA, KOTOpPas NPUAAET XXMU3HU LLEHHOCTb U CMbICA B AOObIX 06CTOATEALCTBAX MHOTOKpaTHO
NPUYMHOXAET LLeHHOCTb UCCAEAOBAHMA XXU3HECTOUKOCTH NOAPOCTKOB.

Maen B3aUMOCBA3U XXU3HECTOWKOCTU U KOMUHT NOBEAEHUA AWUHOCTU NPOCMATPUBAIOTCSA B
uccrepoBaHusax A, AnekcaHpposa, A.A. AeontbeBa, C.Maaau, M. MukyauHuepa, M.A. OAUHLLOBOW,
E.WN. Paccka3oBoii, B. ®ropuaHna u Ap.

Moctyaatr C. MapAM 0 TOM, UTO B OCHOBE XXU3HECTOMKOCTU AEXUT HE OTPULLIAHKE CTpecca Kak
MOAEAMPOBaHME HepeanbHOW CUTyaUMUK, a YMEHWE NPU3HaTb PeanbHOCTb CTPECCOBOM CUTyaLUU U
MYXECTBO KaK CTpEMAEHWe NpPeBpaTUTb 3Ty CUTyaUMH0 B NPeuMMyLiecTBO AAA cebs [7] no3Boaser
XM3HECTOMKOCTb paccMaTpuBaTh Kak pecypc, Ha 0CHOBE KOTOPOro GopMMUPYHOTCA MOAEAU KOMUHT-
cTparteruu [2].

A.A. NeoHtbeB M E.W. Paccka3oBa YCTAHOBWAM, YTO KaXXKAbl CTPYKTYPHbIA KOMMOHEHT
)XM3HECTOMKOCTM 0becneuynMBaeT CBOM BKAAA B MO3UTMBHYIO NEPEOLEHKY AWUHOCTU CAYUMBLLErOCH
HeratuBHOro cobbiTusi, a BMecTe —obecneynBatoT BbIOOP XM3HECTOWKOW KOMUHI-cTpaTeruu [7,c.
178-179].

Ha coBpemeHHOM 3Tane CTaHOBA€HMA (GEHOMEHOAOTMM KOMWUHr-NOBEAEHUA (CMHOHUM
coBAapaloLLEee NOBEAEHUE) TPAKTYeTCA Kak COLMaAbHOE NMOBEAEHWE MAM KOMNAEKC OCO3HAHHbIX
aAanTUBHbLIX AEHCTBUM (KOTHUTUBHbLIX, apPEKTUBHBIX, NOBEAEHUYECKUX), MOMOratoLMUX UYEA0BEKY
CNpaBAATLCA C BHYTPEHHUM HaNpsXEHUEeM W AUCKOMAOPTOM cnocobamu, apeKBaTHbIMM
AMYHOCTHBIM 0COOEHHOCTAM M CUTYaLIMM, Yepe3 0CO3HaHHbIe cTpaTterun percTeuii (\.U. BaccepmaH,
C.A. Xasosa). [lpupopaa B3aMMOCBA3W XXM3HECTOWKOCTM W KOMWUHI-NOBEAEHWEM MOAPOCTKOB
Bblpa)XaeTci B TOM, YTO XXM3HECTOMKOCTb ONPEAEAsieT BHYTPEHHIOK AeBaAbBaLUI0 3HAUYMMOCTH
NPOMCXOAALLET0 NPU OLEHKU CTPECCOBOW CUTYalMMW, KOTOpas nepecraeT BOCNPUMHUMATLCA Kak
KOHQAMKTHAs,, NCUXOTPABMMpPYIOLLAA, YrpoXarowasn, (pycTpUupylowan M NUTaeT YBEPEHHOCTb B
COOCTBEHHbIX pecypcax akTMBHOTO COBAAAAHUS TPYAHOCTAMM.

MATEPWUAABI U METOAbI UCCAEAOBAHUA

ImMnupurueckoe UccAe A0OBaHKE 0CYLLECTBAAAOCH Ha 6a3e MAQY COLL r. YennbuHcka» B 2021
r. B uccrepoBaHMM NpUHAAK yuacTHe yualuecsa 7-x kaaccoB (13-14 aet). Boibopka ypaBHOBeLIEHa
no reHAepPHOMY COCTaBy M BKAKOYAET 26 MaAbuMKOB U 26 peBouveK. 06wwuii 06bem BbIGOPOUHOI
COBOKYNMHOCTH COCTaBUA 52 NOAPOCTKaA.

B xope uccrepoBaHMA ObIAM MCMOAb30BaHbl CAEAYIOLLME METOABI M METOAMKM: 1)
TEOPETUYECKUE - aHAAM3 MCUXOAOT0-NeAarornyeckoi AuTepatypbl no npobaeme GeHOMEHOAOTHM,
KAACCUPUKALMN U CTPYKTYPbI XXU3HECTOMKOCTU U KOMUHI-CTpaTernih NoBeAeHUA NOAPOCTKOB U UX
B3aUMOCBSAI3U; 2) IMNUPUUECKUE, TPEACTABAEHHbIE NCUXOAUArHOCTUUECKUM METOAOM; 3) METOADI
06paboTKK AQHHbIX, MaTEMaTUKO-CTAaTUCTUUECKOTO aHaAM3a: (METOAbI ONUCATEAbHOH CTAaTUCTUKM,
KoppeAsuMoHHbI aHaau3 K.MupcoHa. Cratuctueckas o06paboTtka AaHHbIX NPOM3BOAMAACH C
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MCNOAb30BaHUEM nporpamMmmbl «SPSS  23.0 for WINDOWS». MUcnoab3oBanuCh
NCUXOAMArHOCTUYECKUE METOAUKK: «ONpPOCHUK XU3HecToMKocTH» (A. Maaau, B apantauun A.A.
NeoHTbeBa), «OnpocHuke cnocoboB coenapaHus» (P. Aasapyc), «OnpoCHUK NpeoAOAEBalOLLErD
noseaeHus» (T.B. bapaac).
PE3YABTATbl UCCAEAOBAHUA U UX OBCY)KAEHUE
MM yCTAHOBAEHHMS HaAMuMA W XapaKkrepa B3aMMOCBA3M MeXAY MNOKasaTeriMu
)XM3HECTOMKOCTU U KOMMWHI NOBEAEHUA NMOAPOCTKOB ObIA UCMOAL30BAH KOPPEAALMOHHbIA aHaAU3
(koapPpuumeHT Koppensuun K.MupcoHa), KOTOpPbLIA AAeT BO3MOXHOCTb KOAMUECTBEHHOW OLLEHKM
CTeNeHW COrnacoBaHHOCTU (B3aMMOCBAI3M) MCCAeAYeMbIX MOKa3aTeneii He OnocpeAOBaHHOE
BMELLATEALCTBOM  UCCAeAoBaTeAd. MacCHB MOAYYEHHBIX KOI(QOULMEHTOB KOPpPEAAaUuHU ObiA
KhacCUOULMpPOBAH HaA ABE Tpynnbl N0 OCHOBAHUK - HanpaBA€HUE KOPPEAALMOHHOW CBA3M
(nonoxuteAbHan (npsAmas) M oTpuuatenbHaa (o6paTtHan)) PesyabTaTbl NpeAcTaBAEHbl B TabA.1 u
Tabn.2.
Ta6n. 1
MonoXxuTeAbHbIE KOPPEAALMOHHBIE B3aUMOCBA3M NOKa3aTener XXM3HECTOMKOCTH U CTPATernid KOMUHT-
noseaeHus noppoctkos (N =52)

MNokasarteau crpaterun lNoka3areAu XXM3HECTOUKOCTH
KOMUHI-NOBEAEHHUA BoBaeueHHOCTb | KOHTpOAL MpuHATHE pUCKa )KM3HeCTOHKOCTb

CaMOKOHTPOAb LA56%** A21%* ,381** LA490% **
MpuHATUE OTBETCTBEHHOCTH ,643*** ,633*** LA51** JALLX**
NAaHUpoBaHUE peLeHns npobaembl ,614%** ,596* ** JATO*** ,673%**
MonoXxuTeAbHas nepeoLeHkKa ,696** ,538* ** 0,252 ,652% **
Pa3psaka DTT** ,DBT*** ,496% ** ,663***
PauuoHanbHbIE AEHCTBUSA ,616** ,614*** JA24** ,668* **
Mouck nomoluu 0,193 0,08 ,363** 0,216
HacroituuBocTb ,D28*** ,502*** ,301* ,D49***
BbipaxeHue uyBCTB ,435** ,315%* ,305%* A24%*
M03MTUBHOE MbIWIAEHHE LA92% ** A41** ,281* D12 **
OTBACUEHME ,565% ** ,663*** ,394** B71***
YcnokoeHue 419%* ;511X ** 0,253 A9QL***
KOHTpOAb 3MOLMH ,625%** ,614*** ,A493 % ** ,696%**
Camou3meHeHHe ,368** ,313* 0,174 ,369**
Omop ,506*** 493* ** ,341* ,540***
OLeHKa BUHBI ,DA8* ** ,464*** 3 70** ,D64* **
Npumeuanue: N (n)-koA-Bo UCbITyembiX; METOA K. lupcoHa * - p< 0,05, ** - p<0,01, ***- p<0,001;

KOoAHUECTBEHHbIH aHaAM3 MOAYYEHHbIX PEe3yAbTaToB  MO3BOAET  3adukcupoBath 64
NOAOXKMUTEAbHbIE KOPPEASLMOHHbIE B3aUMOCBSA3M MEXAY NOKa3aTenaMM XXM3HECTOMKOCTU M KOMMHI-
noBeAEHUA NOAPOCTKOB, NpUeM 58 U3 HUX UMEIOT BbICOKUM YPOBEHb CTAaTUCTHYECKOM 3HAUUMOCTH, UTO
coctaBaser 90,6 % 0T 06LIero uMcAa MOAOXKUTEABHBIX KOppeAsuuid. K KaTeropum KOMUHI-CTpateryu,
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UMeroLMX Hanbonee BbICOKHE KOIPPULMEHTbI KOPPENALMU C KU3HECTOMKOCTBHO NOAPOCTKOB OTHOCATCA
TaKWe KaK: NPUHATME OTBETCTBEHHOCTU (,711***), KoHTpOAb 3Imouun (,696***), naaHMpoBaHue
pelieHuss npobaembl (,673***), otBreueHue (, 671***), pauuoHanbHble AeWcTBUA (,668***),
NOAOXHTEALHAS NepeoLieHKa (,652* **),

KauecTBeHHbIii aHaAu3 YPOBHA 3HAYMMOCTM U XapaKTepa KOPPEAUMOHHLIX B3aUMOCBA3EH
UCCAEAYEMbBIX MEPEMEHHbIX MO3BOAMA CPOPMHUPOBATL MOHUMAHWE B3aUMHOW 00YCAOBAEHHOCTH
)XM3HECTOUKOCTU MOAPOCTKOB C AKTMBHBIM KOMUHI NMOBEAEHUEM, OPUEHTUPOBAHHLIM Ha pelleHue
npoonembl. To ecTb, YeM Bbille BbIPAXEHHOCTb )KM3HECTOWKOCTM MOAPOCTKOB, TEM Bbille
chOPMUPOBAHHOCTb CMOCOOHOCTM NpU3HABaTh CBOK POAb B npobaeme U COOCTBEHHble OLIMOKH,
aHaAU3MpOBaTb UX C LeAbIO HEe AOMYCTUTb NOBTOPEHMUA, CTPEMAEHME B TPYAHON CUTyaLUHU COXPaHATb
camoobnapaHMe U KOHTPOAb Hap CO00M, He MoKasbiBaTb CBOEr0 COCTOSIHUA, PEryAMpOBaTb CBOM
YyBCTBA U AEWCTBUSA, NPEANPUHUMATL NPOU3BOAbHbIE, NPOOAEMHO-CHOKYCUPOBAHHbIE YCUAUA MO
M3MEHEHUIO CUTYaLIMK, BKAKOYAIOLLME MbICAEHHbIE YCUAUSA N0 aHAAM3Y CUTyaLMK U NOUCKY cnoco6oB
peleHna npobAeMbl, COCTABAATL U NO3TANHO BbINOAHAET NAAH, CBA3AHHbIN C CUTyaLUEN U TOAbKO B
CAyuae YCTOMYMBOrO Heycnexa, NepeKAloYaTbesl Ha Apyrue npeameTbl, 06paLaTbea K Apyromy poay

AECATEeAbHOCTH.
Taba. 2
OTpVILI,aTEI\beIe KOoppeAiLuOHHble B3aUMOCBA3HU nokasareneu
)XM3HECTOWKOCTU U CTpaTernii KonuHr-noeAeHusa noApocTkos (N =52)
Mokasateau cTpateruit Moka3aTeAn XH3HECTOHKOCTH
KOMUHT-NIOBEACHNA BoBaeueHHOCTb | KoHTpoAb | MpuHaTME pucka | YKM3HECTOMKOCTb
KoHpOHTaAbHbIN -,585** * -,584*** -,282* -, BLT***
AvcTaHumpoBaHue -, 579*** -,552** * -,D41*** -,655***
Mouck coLl. NoAAEPXKKK -0,14 -0,127 -0,008 -0,122
bercteo(M3beraHue) -, [12%** -,638*** -, 418** -, 130***
OtcTpaHeHue -,569*** -,437** -,363** -,556**
daranmam -,558*** -,531*** -,536*** -,648***
MpeopoAeHHe BHE peanbHOCTH -0,041 -0,112 -0,122 -0,099
Otpuuanue -,518*** -,398** -,344* -,523***
Camo06B1HEHHE -,501*** -,334%* -0,198 -, 451**
HepelunteAbHOCTb -0,241 -0,241 -,302* -,299*
CouunanbHas M30ALUA -0,158 -0,176 -0,123 -0,175
CaepxuBaHue -, 371** -0,266* -0,218 -,356*
Npumeuanue: N (n)-kon-Bo ucnbityembix; Metoa K.Mupcona * - p< 0,05, ** - p<0,01, ***- p<0,001;

B pesyabtate uccaepOBaHUA OOHapyxuau cebs 48 OTpULLATEAbHBIX KOPPEAALIMOHHBIX

B3auMOCBA3ei MeXAY UCCAEAYEMBIMM NOKa3aTeAdMH. N3 HUX KOAMYECTBO CTaTUCTUYECKHU 3HAUUMBIX

- 32 B3aUMOCBSA34, UTO COCTAaBUAO

3adUKCUPOBAHHbIX TOAOXKMTEABHBIX 3HAYUMbIX KOPPEALIUH.

66,6 % ¥ 310 CyWECTBEHHO YCTynaeT KOAMYECTBY
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Mpu KauyecTBEHHOM aHaAM3e CrpynnUPOBaHHbIX OTPULATEAbHbIX KO3QOULUEHTOB
KOpPeAsiLMK CAeAYeT OTMETHUTb, UTO Haubonee BbICOKUI YPOBEHb CTaTUCTUYECKOH 3HAYMMOCTU UMELOT
K03pOULUEHTLI KOpPeAsLMiA MeXAY NoKa3aTeAaMU )XU3HECTOMKOCTU MOAPOCTKOB U TAKUMM KOTUHT-
cTpateruaimu Kak: 6erctBo (-,730***), auctaHuupoBaHue (-,655***), dpatanusm (-,648***)
KOHOPOHTaAbHbIW ( -,617***). Apyrumu croBaMM, YeM HUXKE KU3HECTOMKOCTb MOAPOCTKOB, TEM
BbiLUE TakWe AECTPYKTUBHbIE CMOCOObI COBAAAAHMA CO CTPECCOM KaK, CTPEMAEHWE MbICAEHHO M
noBepeHYecku u3beratb  NpobAeMbl, NPEAPACcMOAOKEHHOCTb K  OTCYTCTBMI)  aKTMBHOCTH
HanpaBA€HHOW Ha U3MEHEeHWe cUTyauuu. Takon NOAPOCTOK OTAAAAETCA OT CUTyauuu, yMeHbLIan ee
3HAYMMOCTb, YXOAMT OT AKTUBHbLIX AEWCTBUIA, BOCMPUHUMAET NMPOUCXOAfLLEE KaK HeusbexHoe,
BbDKMAAET 4T0 byAeT COXpaHEeHUsl NPUBbIYHOE NOBEAEHUS, AMOO NPOSBASIET arpeCCUBHYI0 aKTUBHOCTb
C LLeAb0 U3MEHUTb CUTYaLIUIO, TADKEAbIE XXM3HEHHbIE 00CTOATEALCTBA, KOTOPbIE HAAO NOOEAUTL U/ UAK
YHUUTOXMUTb.

Teopetnueckuit aHaAu3 NpobAeMbI U HaAMure 3aPUKCUPOBAHHBIX CTaTUCTUYECKU 3HAYUMBbIX
KOpPeALUOHHBIX B3aUMOCBA3EN MEXAY UCCAeAYyEeMbIMU NOKa3aTeAIMU CBUAETEALCTBYIOT O TOM, YTO
)XU3HECTOMKOCTb fIBASETCA BaXHbIM KOMMOHEHTOM B CTPYKTYPHO-AUHAMWUUYECKOW OpraHu3auuu
KOMUHr-NoBeAEHUA NOAPOCTKOB.
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CEKUNA 3. TEXHONOITMW B ObPA30BAHUN

YAK377

MaHoBa M.B. AucuunauHa «<KomnbioTepHoe MOAEAMPOBaHUE» TPU 00yUeHUH
CTYAEHTOB NepBoOro Kypca TeXHUYECKHUX CreLMarbHOCTEN

Discipline "Computer modeling" in teaching first-year students of technical specialties

Manosa Mapuna BanepbesHa,

lMpenopaBatenb BbiCLUEH KaTETOPUK,

Koane K KOCMUYECKOTo MaLIMHOCTPOEHUA U TeXHOAOTUI «MTOTY»
Panova Marina Valeryevna,

Teacher of the highest category,

College of Space Engineering and Technology "MGOTU"

Annomayua. Auarusupyemcs Bonpoc  ucnoAv306aHus  coBpeMeHHbIX  UHPOPMAYUOHHO-
KkoMMmyHuKkayuorHslx mexnosoeuti (MKT) 6 xypce xomnwiomeproeo molesupobanus. Paccmompenst
npeumyujecmba npumenenun MKT 6 yuebnom npoyecce u apgpekmubrocms ucnoav3o6anus 0aHHbLIX
MexHOA0UTl NpU NpoBedeHU MeopemuyecKux 3aHAMUL.
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Abstract. The issue of using modern information and communication technologies (ICT) in the
course of computer modeling is analyzed. The advantages of using ICT in the educational process and the
effectiveness of using these technologies in conducting theoretical classes are considered.
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AAA NOBbIWEHUA KayecTBa MOAFOTOBKM 00yuyalOWMXCA TEXHUYECKMX CreLUuanbHOCTEH
He0OXOAMMO BHEAPEHWE W aKTUBHOE MCMOAb30BaHWE WH(OOPMALMUOHHO-KOMMYHUKALMOHHBIX
TexHonoruii (MKT) B pamkax yuebHoro npouecca. BHeapeHue UKT B yuebHbIX 3aBEAEHUAX CPEAHETO
npodpeccuoHarbHoro obpasoBaHus (CMO) HanpaBAeHO Ha COBEpLUEHCTBOBAHWE KauecTBa
npenoAaBaHUA AUCLUNAMH TEXHUYECKOTO NPoduAa. HoBble UHPOPMALMOHHBIE TEXHOAOTUK 00yueHus
aKTUBU3UPYHOT YuebHy0 AeATEAbHOCTb 06yyatoLMXcA U pa3BUBAtOT UX TBOpPYECKUE cnocobHOCTH. B
3TUX YCAOBHUAX BaXKHOE 3HAYEHUE UMEET ONpeAeneHue TOr0, KaKue U3 HOBbIX METOAOB 00y4eHHA AaKOT
HanbOoAbLUKIA 3P DEKT NpU NpenoAaBaHUK U AanbHeliLLee BHeAPEHUe WX B yuebHbIii npouecc [1].

HauuHas ¢ 2021 ropa Habopa obyuatowwmecs cneunanbHoct 24.02.01 «[pon3BoAcTBO
AeTaTeAbHbIX annapatoB» Ha NMEpBOM Kypce M3yyaloT yuebHyl AMCUMNAMHY «KoMNblOTEpHOE
MOAEAMPOBaHKUE», KOTOpas fBAAETCA NpepnaraemMoi 4actbio 00wweo0pa30BaTeAbHOro0 LMKAQ
nporpaMmbl NOAFOTOBKM CNEeLUaAUCTOB CpeAHero 3BeHa B cooteTcTBUM ¢ ®TOC no cneyranbHOCTH
24.02.01 «[pou3BOACTBO A€TaTeAbHbIX annapatoB». YuebHas AucuunAMHa «KomnbioTepHoe
MOAEAMPOBAHUE» HapfiAy C  yuyebHbIMM  AMCLMNAMHAMKU  001e06pa30BaTeAbHOTO  LMKAQ
obecneumBaer  QopmupoBaHME  OOWMX  KOMMETEHUMA AN AAAbHEMLWIEro  OCBOEHUS
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npopeccMoHanbHblx Mopyaed. B KKMT «MIOTY» Ha wu3yueHue Kypca «KomnbioTepHOro
MOAEAUPOBaHUA» OTBOAUTCA OAMH CEMECTP.

Cneuuduka yuebHoW AucuMnAMHBI «KoMNblOTEPHOE MOAEAMPOBAHME» 3aKAOYaeTcA B
0CBOEHWUU NPUEMOB paboTbl B cUCTEME aBTOMAaTU3MpoBaHHOro npoektupoBanusa (CAMP) Autodesk
Inventor. Ha BTopom Kypce y CTYA€HTOB HauMHaeTcA AUcuMnAuHa «MHxeHepHas rpadukar», CTyAEHTHI,
KaK NpaBuAO, WMCMbITBIBAOT CAOXHOCTM C BOCNPUATUEM HOBOM MHGOPMALMK, CBA3AHHBLIM C
NPOCTPAHCTBEHHbIM MbIWIAEHUEM, He BCEraa BOCMPUHMMAIOT 0ObACHEHU npenoAaBaTeAs.
Haubonbluee 3aTpyAHEHHE OOALLIMHCTBO CTYAEHTOB, W3yyalOWMX KYpC WHXEHEpHOW rpaduky,
UCNbITLIBAKOT NPU MbICAEHHOM 0NepUPOBaHUK NPOCTPAHCTBEHHLIMU GUrypaMu. CTOUT OTMETUTL, UTO
KOAMYECTBO BbIMOAHAEMbIX YEpPTeXeN B AQHHOM Kypce 0O0AbLIOE, YAaCTMYHO MX HY)XHO BbIMOAHSATH
AOMa, B CBA3M C YeM y 00yuatoLumxcsi BO3HUKAKOT NpobaeMbl O caaueii npeamMerta.

MprobpeTeHMe HaABLIKOB CO3AAHUA TPEXMEPHBIX MOAEAEH MO3BOASET 00yyaroWMmcs
Ayulle CnpaBAATbCA B MPOrpaMmoi Ha CTapwux Kypcax, MHpopmauus, noyyaemas BO Bpems
3aHATMI N0 «KoMNblOTEPHOMY MOAEAMPOBAHUIO» CIOCOOCTBYET AyyLLEeMy BOCNPUATUIO HOBBIX UAEH U
UX NPUMEHEHUIO B MHXXEHEPHOM npakTuke. Ucnoab3oBaHWe MeToAa rpaduyuecKoro MoAeAMpoBaHUs
npu U3yyeHUH OOBLEKTOB PAKETHO-KOCMMYECKOW OTpacAM NMPUBOAMT K TOMY, uTO B npoLecce
AEATEAbHOCTU NPUXOAUTCA NOCTOSAHHO ONEepPUpOBaTb NPOCTPAHCTBEHHbIMM 00pa3amu, YTo co3aaeT
NPUHLUMUNKAABHO HOBble TPEOOBAHWA K pa3BUTUIO NPOCTPAHCTBEHHOrO MbIWAEHUA [2], a Takke
NPOMUCXOAUT NOBLILIEHUE NPAKTUYECKOTO COAEP)XaHUA 3HAHUMN.

Kypc «KomnbrotepHoe MoAeAMpoBaHKWEe» paccuuTaH Ha 22 Hepenu. HepenbHas Harpyska
obyuatowierocs no kypcy — 5 akapAeMHUYECKUX YacoB.

BExxeHepeAbHble 3aHATUA BKAKOYAIOT:

- TeMaTUYECKUE NEKLMH;

- BbINOAHEHUE NPAKTUYECKUX paboT.

Mo kaxaomy paspeny Kypca nNpeaAyCMOTPEHO MPOMEXYTOYHOE KOHTPOALHOE 3aAaHue.
lpepyCMOTPEHO WTOrOBOE KOHTPOAbHOE TecTUpOBaHME MO0 BCEMY COAEPXaHUK Kypca
(AMdpdepeHLMpOoBaHHbIK 3aUéT).

Kypc coctouT u3 5 pa3penos:

- 06wwue cBepeHus o cucteme Inventor;

- TBEpPAOTEAbHOE MOAEeAMpOBaHKe B cucteme Inventor;

- co3paHue cbopKu u3peaus B cucteme Inventor;

- BBEAEHUE B BUPTYaAbHYHO PEeaAbHOCTb;

- OCHOBbI NPOEKTHOMN AEATEALHOCTH [3].

B KKMT «MIOTY» npu npoBeA€HWM TEOPETUYECKUX 3aHATUA N0 KOMMbIOTEPHOMY
MOAEAMPOBAHUIO AN AYYLLEr0 YCBOEHUA Matepuana npenopaBaTeAv UCMOAL3YIOT Npe3eHTauuu B
KauecTBe HarAIAHbIX UAAOCTPUPOBAHHBIX MaTepUanos.
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Tekct, rpaduka, KOMNbIOTEPHAsA aHUMaLMUA, BUAEO OpPraHM3OBaHbl B €AMHYIO Cpepy,
KoTopasi pa3pabatbiBaeTca B COOTBETCTBMM C ONPEAEAEHHBIMU MPUEMAMKU U NPAaBUAAMU C LIEALHD
MaKCcUManbHO yA0OHOro BocnpuatUa MHGopMauuu. OCHOBHBLIMU 3apauamy NPe3eHTaLUin MOXHO
CYMTaTb aKLEHTUpOBaHWE BHUMaHWUA ayAMTOPUM HA HauboAee BaHbIX MOMEHTaX M yAyylleHue
BOCNPUATUA WU OCMbICAEHMA NpPeACTaBAEHHbIX MartepuanoB. UMeHHO B COOTBETCTBMU C 3TUMM
3apauaMu U ONpeAensieTcsl xapaktep U 06beM MHPOPMAauUMM Ha CAaWAAX, MX KOAMYECTBO W
rpapuueckoe opopmaenue [4].

MyAbTUMEAWIHBIE NPE3eHTaLUKU NO3BOAAIOT BECb AeKLIMOHHBLIA MaTepuan ConpoBOXAATb
nosicheHuamu B BuAe 3D-u3006paxeHui, noka3biBaTb NOPAAOK U NOCAEAOBATEALHOCTb CO3AAHMA
TPEXMEPHbIX  MoAeneidl. Bce rpaduueckue nOCTPOEHUA  COMPOBOXAAIOTCA  ONUCAHUEM
nocneA0BaTeAbHbIX onepauui U NoAPo6HO NoKasaHbl BCe 3Tanbl PeLIeHUs NOCTaBAEHHbIX 3aAau.
dddeKTbl aHUMaAUMKU OXMBAAIOT CAAWAbI, AEAalT npe3eHTauulo bonee npUBAEKATEABHOW.
WUcnoAb3oBaHMe aHMMauMW nNpupaeT cAaMpam NOABWKHOCTb, MO3BOASIET AOMOAHUTEAbHLIMM
CpPEeACTBAMU KOHUEHTPUPOBATb BHUMaHWE ayAMTOPUM Ha HYXHbIX MomeHTax [4]. [lpu
HEeAONMOHUMAHWM  MPEACTaBAEHHOT0 Martepuana CywecTByeT BO3MOXHOCTb  HEOAHOKPaTHO
BO3BpaLLaTbCA K NpeAbIAyLLEMY MECTY.

UTeHWe AeKUMW 3aKAIOYaeTCi B CBA3HOM W  Pa3BEpPHYTOM KOMMEHTMPOBAHUM
npenoaaBaTeAeM NOAFOTOBAEHHBIX HAarAAHBIX MaTePUAN0B, KOTOPbIE MOAHOCTLID PAaCKpbIBAIOT TEMY
AQHHOM AeKuuMu. A TOro, utoObl obyvaromeca CMOTAM YBUAETb WU MbICAEHHO NPEACTaBUTb
TPEXMEPHbIE MOAEAH, NPE3EHTALMA CONPOBOXAAETCA AaHUMUPOBAHHLIMU 06BLEMHBIMU PUCYHKAMM,
C MNOMOLUBID KOTOPbIX MNpPeACTaBAEHWE W3yyaemoro matepuana CTaHOBMTCA WHTEPECHBIM,
KPacoYHbIM, XMBbIM U AMHAMUUHbIM. Mocae Aekuuu-npeseHTaunn 90% NpoLeHTOB CTyAEHTOB 6e3
0C06bIX 3aTPyAHEHUI YNTAIOT U BbINOAHAIOT U300 paXeHNA TPEXMEPHBIX MOAEAEH.
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