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ABSTRACT

According to the results of the analysis of research on creative mathemati-
cal thinking, it was established that the exploratory mathematical process is the
process of setting and solving a mathematical problem. It has been found that
questions activate the mental actions of both those who ask them and those
who answer them.

It is emphasized that the process of solving a creative problem is deter-
mined by the performance of algorithmic and heuristic techniques that can and
should be developed. They should contribute to the production of various ideas,
their qualitative examination and selection.

The aim of the article research. To analyze the potential possibilities of the
experience of solving problems with the requirement to “to prove” with the ac-
tive use of cause and effect questions to activate creative mathematical think-
ing. For this purpose, the method of analyzing students’ searching actions while
solving creative mathematical problems was used.

The results of the research. It was established that the application of a
wide range of questions in the process of solving creative mathematical proof
problems activates thinking components: understanding the problem, predicting
solution ideas, approbation of thinking results, which become more complemen-
tary.

It was found that special questions ensured the actualization of existing
knowledge, experience, and skills, the flow of associations, imagination, which
contributes to deepening the understanding of the meaning of a mathematical
problem.

It was established that predictive thinking actions, which under the influen-
ce of special questions generate a high-quality leading idea for solving the prob-
lem, contribute to filling it with content due to the active mental modification of
structural elements, the emergence of thought new formations.

The possibility of forming the skills of a critical attitude to various kinds of
thinking discoveries with the help of their approbation with special questions has
been proved. This becomes the basis for building a clear logical chain of reaso-
ning from what is given to what needs to be proved in proof tasks.

Conclusions. Solving mathematical proof problems with the active use of
cause and effect questions activates creative mathematical thinking.
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Introduction

The relevance of the research results described in this article
is proved by the need to introduce innovative methods into the
educational process. Such implementation should be based on the
formation of creative thinking of those who study and those who
teach. This fully concerns the formation of creative mathemati-
cal thinking during the educational process, because mathemati-
cal thinking is the basis of any natural and scientific thinking.

Today, mathematics, not having direct connections with
physics, chemistry, biology, economics, technology, is used with
equal success in all these fields of knowledge. And, regardless of
the fact that mathematics discovers nature with the help of its
abstractions: numbers, quantities, functions, geometric shapes,
etc. (Jonsson, Mossegard, Lithner, & Wirebring, 2022), today it
has become not only tools for quantitative calculations, but also
it has become a research method. Therefore, the relevance of re-
search on the activation of creative mathematical thinking is
provided by the combination of general features of intellectual
creativity with the specifics of mathematical activity.

Search mathematical process is the process of setting and
solving a mathematical problem. In such a thought process, there
are no predetermined, fully defined guidelines that would unam-
biguously and directly determine the search activity (Moasko,
2007; Mahwah, 2015; Hidayah, Sa’dijah, Subanji, & Sudirman,
2020; Jader, Lithner, & Sidenvall, 2020).

It is obvious that various thinking components function in
such a search space. Scientists single out the process of under-
standing the problem, the process of forming a hypothesis for
its solution, the process of approbation of such a hypothesis and
study their procedural-dynamic and personal aspects (Mousako,
2007; Moiseienko, & Shegda, 2023).

Problem solving itself requires the activation of various in-
formation, the ability to apply it and to do beyond experience
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(Moreno-Armella, Hegedus, & Kaput, 2008). To solve a mathe-
matical problem means to find a certain sequence of general provi-
sions of mathematics (definitions, axioms, theorems, rules, laws,
formulas, etc.), applying which to the condition of the problem or
to its consequences (intermediate results of the solution), you can
get what is required in the task. At the same time, in the process
of solving the problem, it is the sequence of thinking steps that
is important, and not the determination of the finished result —
the answer (even if it is correct) (Tohir, Maswar, Atikurrahman,
Saiful, & Pradita, 2020). That is why our research on creative
mathematical thinking is based on the analysis of the search for
solutions to creative mathematical problems.

The process of solving a creative problem is determined by
the performance of algorithmic and heuristic techniques (Firma-
sari, Sulaiman, Hartono, & Noto, 2019; Borodina, 2020). At the
same time, as is known, algorithms are a system of operations
that provides the solution of a specific, known class of problems
(Hidayah, Sa’dijah, Subanji, & Sudirman, 2020; Nurkaeti et al.,
2020). The task of techniques that activate creative thinking is
to “neutralize” the negative impact of algorithmic actions known
to the subject, to transform them into auxiliary constructions
that can be used both in their finished form and after certain
adaptation (Desti, 2020; Ibrahim & Widodo, 2020; Hilmi, & Us-
diyana, 2020; Selvy, Ikhsan, Johar, & Saminan, 2020). That is,
being clearly regulated, algorithmic actions should not be at the
forefront of the search process, but should always be “at hand”.

We are talking about such means of influence on thinking
activity, which are aimed at gaining experience in analyzing
new situations. The main purpose of such tools is to promote the
production of various ideas, their qualitative examination and
selection. We set ourselves the task of finding and implemen-
ting the necessary means of influencing students’ exploratory
mathematical activity in order to activate and optimize it. In
this article, we provide an analysis of one of the aspects of such
influence.
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In psychology, it has been found that questions activate the
thinking actions of both those who ask them and those who ans-
wer them. We have conducted a number of studies, the results
of which convincingly testify to the significant benefit for stu-
dents of the introduction of the method of mutual questions and
answers when the lecture material is presented. This method
involves students asking thoughtful questions, which are then
answered in turn. It turned out that they remember and unders-
tand the lecture material much easier than those students who
were not covered by such “questioning” training.

Having evidence of the influence of a series of special ques-
tions on the process of understanding information, especially on
the process of proving theorems and formulas, we became inter-
ested in their influence on the process of solving mathematical
problems with the requirement to “to prove”. In this article, we
try to find out the psychological potential of the search process
aimed at solving problems with the requirement to “to prove”.

The aim of the article

To analyze the potential possibilities of active implementa-
tion of problems with the requirement to “to prove” in order to
activate creative mathematical thinking.

The problems of the study are as follows: to analyze the pos-
sibility of active application of problems with the requirement
to “to prove” as training for creative mathematical thinking, to
prove the effectiveness of the positive impact of such training on
the components of creative mathematical thinking.

Methods of the research

The research method is the analysis of students’ search ac-
tions during their solving of creative mathematical problems of
different classes. That is, we developed 25 mathematical prob-
lems with the requirement “to prove” and 5 problems with dif-
ferent tasks: calculate, build, find, research. We conducted
an experimental study of creative mathematical thinking of
students of Ivano-Frankivsk National Technical University of
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Oil and Gas. 50 students took part in the experiment: 25 stu-
dents in the experimental group and 25 students in the control
group.

In the experimental group, the study was conducted in three
stages. The first 10 tasks (first stage) with the requirement to
“to prove” were performed collectively, under the guidance of
the experimenter. Such resolution was accompanied by nume-
rous causal questions. The remaining 10 problems with the re-
quirement “to prove” were performed by each student indivi-
dually (second stage). The student was given the opportunity to
work independently, there were no direct instructions on how to
solve the problem. The performance of tasks was not limited to
a certain time. At the third stage, students of the experimental
group solved 5 control problems. Students of the control group
solved 5 control problems.

Records, drawings, replicas and questions of students were
analyzed.

Results and their discussion

We adhere to the fact that the creative mathematical process
is three-stage: studying the condition, forming the idea of a so-
lution, checking the found solution, which is based on three pro-
cesses: understanding the problem of forecasting and approba-
tion of mathematical results. When solving creative problems,
these processes take place in parallel, complementing each other.
Based on the results of the other two, the third process produces
its intellectual assets, which in turn feed the previous two.

In the tasks of proving it is necessary to make sure of the
validity of a certain confirmation. In general, to prove any state-
ment means to show that it is a logical consequence of a system of
statements already proven and accepted in mathematics. When
studying the processes of proving mathematical facts, it is worth
considering that mathematics operates with formalized objects
of reality with the help of its symbols and on the basis of the laws
of formal logic, while using unconscious thought acts.

© Moiseienko Lidiia, & Shehda Liubov
DOI (article): https://doi.org/10.32626/2227-6246.2024-63.199-218
204 http.//journals.uran.ua/index.php/2227-6246




ISSN 2227-6246 (Print) COLLECTION OF RESEARCH PAPERS
ISSN 2663-6956 (Online) “PROBLEMS OF MODERN PSYCHOLOGY”

DOI: https://doi.org/10.32626/2227-6246.2024-63 2024. ISSUE 63

At the first (collective) stage of the research, when the prob-
lems were solved under the guidance of the experimenter, the so-
lution process was accompanied by the formulation of cause and
effect questions regarding the essence of the problems. It was
found that the majority of students were used to asking primi-
tive questions that require a slight memory strain when answe-
ring them, activation of superficial information, or that which
is most obviously related to the information that caused the
question. There are almost no predictive questions: “What will
happen if ...?”, questions aimed at clarifying cause-and-effect
relationships: “How does ... affect ...?” etc. Therefore, at this
stage of the research, we formed the habit of students asking
more complex, deeper questions. For this, a set of cliché ques-
tions was developed and offered to students, which they could
use in collective and individual work.

Specially created conditions forced students to study the
contents of the problems more deeply, to put forward hypotheses
more actively, and to test mathematical results in more detail.
The lack of natural activity was compensated by the influence of
the experimenter.

When starting to get acquainted with the task, students first
try to understand its content. In problems with the requirement “to
prove”, the main problem is to find out the logical chain of mathe-
matical statements that lead from one part of the condition to anot-
her. That is, in the process of understanding proof problems, the
starting and ending points of the search process are first outlined.
In the future, the subject tries to identify the signs and properties
of the “final” information in the “source”, or in other words, in
what is given, useful from a subjective point of view signs of what
needs to be proven are sought. On the other hand, the meaning of
what needs to be proved through the prism of the features of the
objects given in the condition is clarified. That is, there is a need to
activate the cognitive component of creative thinking.

Activating influences on the cognitive component were car-
ried out through questions that ensured the actualization of
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existing knowledge and skills: “What is meant by ...?”, “How
can you apply ... in a specific task?”, “How is ... related to...?”,
“How can ... be used for ...? Such questions contribute to the
identification of the «dominant» components of the task.

Along with this, questions like: “What will happen if ...?”,
“What is similar to ...?”, “Why is it important ...?”, “How are
... and ... similar?” contribute to the formation of internal free-
dom of choice of structural objects, their properties for search
actions, activation of the flow of associations related to struc-
tural components, experience, fantasy. All these are important
components of creative thinking.

Further, the deepening of the understanding of the condition
of the problem is accompanied by the appearance of geometric
constructions — illustrations. We recorded that in case of possible
“materialization” of the sought objects in the form of specific fig-
ures, graphs, diagrams, blocks when solving proof problems, stu-
dents try to fulfill them. And to facilitate this, the experimenter
continued to ask questions: “What will happen if ...?”, “Explain
how ...?”, “What do we already know about ...?”, “How does ...
affect .. 27, “Should we complete ... for use information about ...”.

As a result of the descried actions, there is confidence in the
understanding of the problem and thinking actions are directed
towards finding a solution. Such confidence can be strengthened
by questions such as: “What is the meaning of ...?”, “What is the
difference between ... and ...?”.

After a detailed study of the conditions of the task (defi-
nition of the main task, establishment of connections between
structural elements and those of their properties that were
known), there is a specification and selection of such structural
units and theoretical facts related to them, which become guide-
lines for the search process. For proof problems, they are mostly
different theoretical facts related to the mathematical situation
described in the problem.

Asyou know, the process of solving a new problem is based on

putting forward and testing various hypotheses. We immedia-
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tely note that there is no algorithm for solving proof problems.
In proof tasks, more often than in tasks with other requirements,
the first hypotheses were expressed at random and related to lo-
gical connections between the structural elements of the tasks.
A large specific weight among the first hypotheses — the “learn-
ing hypothesis” does not in any way mean a waste of time and
unproductive expenditure of intellectual efforts. Such hypot-
heses contributed to a deeper understanding of problems, a more
complete clarification of the significance of the constituent ele-
ments of the problem, a more comprehensive study of their “pos-
sibilities”.

That is, in the process of solving proof problems, under-
standing-prediction is initially more significant for the search
process, and hypotheses about the solution (about building a
chain of interconnections between structural elements) arise
somewhat later.

The flow of predictions and hypotheses contributes to the
emergence of a hypothesis about the solution path. We are tal-
king about the dominant hypothesis, because when choosing it,
there is a number of others, often quite distant from the problem
situation, or very specific, which are true only for a certain part
of the problem, with certain values of the symbols. In the fu-
ture, the search process will be guided by this hypothesis (lead-
ing idea). Questions such as “What is the cause of ... and why?”,
“What argument can be made against ...?”, “Compare ... and ...
based on?” is contribute to this stage of resolution.

After all, the emerging leading idea is not clear and concrete
yet. It needs development, detailing, but it is already an idea
that determines the search strategy, which can give rise to the
idea of a future solution. Such an idea causes further modifica-
tion of structural elements. Those of their properties that cont-
ribute to its development and realization of the plan are taken
into account.

By its essence, the content of the leading idea consists in the
connection of the initial numerical ratios, the activation of asso-
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ciation, and as a result of the emergence of new structural units,
which is a logical new formation from the elements of the tasks.
It should be noted that structural new formations are the sub-
ject’s own invention, this is what often helps him to solve the
problem using a well-known technique - to transfer the problem
from a new unknown, creative one to a known standard one. The
content and complexity of new formations are related to the con-
tent and complexity of the task. In some cases, we are talking
about joining, adding, replacing simple mathematical objects, in
others — about a complex procedure.

Having mainly a positive meaning, nevertheless, such new
formations sometimes became an obstacle. Such new formations
are the result of the subject’s search activity, the product of his
mathematical creativity. He “gave birth” to them and it is often
difficult for him to say goodbye to them. Therefore, we often ob-
served that even when the possibility of a new formation to con-
tribute to a positive result is exhausted, students connect them
to the logical chain again and again in different angles, and this
sometimes inhibited the search process. It is important to pos-
sess the skill of a critical attitude to various kinds of thought
findings. This is helped by approbation of new formations with
questions: “How can ... be used for ...?”, “How is ... related to
...7”, “Explain why ...?”, “Explain ...?”.

After a certain time, on the basis of mental operations, the
leading idea is filled with details, various functional relation-
ships — a logical chain of reasoning is built. When solving proof
problems, building a logical chain is a particularly important
link in the formation of an idea. After all, the content of any
proof is precisely in the sequence of logical steps. Attempting to
use a certain element or theoretical statement without justifying
the necessary logical steps, will not become an idea. Questions:
“Which ... is better and why?”, “What is the difference between
... and...?”, “How does ... affect ...?” — are those questions that
contribute to the construction of a clear logical chain of reaso-

ning from what is given to what needs to be proven.
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Having received the solution (final or intermediate), stu-
dents check it with the content of the problem. It is also a pro-
ductive process from the point of view of both understanding
and forming the idea of a creative mathematical problem. At this
stage, it is possible to evaluate the understanding of the problem
as a complete system and the understanding of the content of the
solution. The solution must not negate numerical and symbol-
ic relationships, satisfy known mathematical facts that are re-
levant to the problem.

When solving mathematical problems, students often per-
form such operations that expand the set of solutions. You can
find this out by checking. Many mathematical objects, such as
functions and algebraic expressions, make sense under certain
conditions. Having tested the solution with questions: “What will
happen if...?”, “Why is it important ...?”, “What can (should) be
the solutions to the problem?”, “Do you agree with the statement
that ...?” directs the approbation of the obtained result and en-
sures the conviction of the correctness of the logical steps taken
and the clarification of how general they are (whether a partial
case leading to other consequences has not been omitted).

If a logical chain of consecutive thinking steps is found be-
tween what is given and what needs to be proved, the condition of
the problem becomes a complete system, all structural elements
of which are closely connected by logical connections, while no
element “falls out”, every element becomes necessary. The pro-
perties of the constituents that are involved in the proof process
come to the fore. That is, understanding in this case takes the
form of understanding-unification and becomes more complete
and deeper. There is a subjective confidence that the statement
has been proven.

At the second stage of the research, students independently
solved problems with the requirement “to prove”. Students were
asked to write down a variety of questions in parallel with the
search for a solution, which can be used to accompany the search

process.
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It should be noted that the questions have become more diffi-
cult. Finding out the consequences and nature of the influence of
the creative training organized by us on the exploratory mathe-
matical process, we analyzed the process of independent solving
of ten proof problems by the students of the experimental group.
The attention of the experimenters was directed to the content,
quality and place of the questions formulated by the students.

It can be stated that the process of solving the proof prob-
lems of the students who participated in the training is based on
the facts that came to the fore after the students reformulated
the conditions of the problem in their “own” language. The acti-
vity of such reformulation is caused by the questions formulated
by the experimenter or the solver himself. As a result, students
get new facts for analysis, use new concepts and, as a result, put
forward new hypotheses. After that, a new analysis of the condi-
tion of the problem (analysis from a different angle), a new com-
parison of the known and the unknown, is actively started. That
is, under the influence of such forced reformulations, more and
more new data are included in the thinking process, leading to a
deeper understanding of the task.

The mental search of some students turns into purposeful
prediction of the solution. Intermediate results were examined
in more detail, and therefore rational thinking findings were
much or less likely to be rejected. The stage of understanding the
solution, its justification becomes more significant in the struc-
ture of thinking procedures. The need to comprehensively test
the found solution becomes a personal property of the thinking
process of any student.

Approbation of the task by various questions helps to over-
come inertia and stereotyping to a great extent. Students stop
relying on close analogues, their imagination and mathematical
forecasting become more active. Therefore, bolder hypotheses
appear, hypotheses that involve knowledge from different sec-
tions of mathematics, often even knowledge from other branches
of science.
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In order to find out the nature of the influence of the cre-
ative training organized by us on the exploratory mathematical
process, we compared the process of solving five control prob-
lems with different requirements by students participating in
the training and students of the control group.

The conditions for the students’ performance of the control
task were independent search activity at all stages of the solu-
tion, arbitrary completion time, termination of work at the stu-
dent’s request. We analyzed some quantitative indicators pre-
sented in the following table. Quantitative indicators were the
solution time, the number of solutions, the average number of
questions formulated by students while solving control prob-
lems. These data are presented in the following table.

Table 1

Quantitative indicators of the process of solving control

problems by students of the experimental and control groups

Benchmark

: .
L - Effectu{enes.s of The average
- @ the solution (in %) .
2 3 number of questions
? g 2| = o 2o formulated by
&S E R § E students while
g = 2158 28 solving control
Z | £ 2l g & problems

Experimental

group 13.4 |88.3| 5.5 | 6.2 5.8

(25 students)

Control group

(25 students) 21.3 |48.1|25.4| 26.5 1.2

Of course, the question on the obtaining a solution is the
most general criterion for the quality of the search process in
general and all its components (understanding, forming a solu-
tion hypothesis, testing the hypothesis). It can be seen from the
table that when solving the control problems after the training,
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a much larger part of the students succeeds, while the average
time spent on the solution decreases significantly. A significant
decrease in incorrect solutions, a decrease in the number of un-
solved problems indicates a deeper understanding of the prob-
lem, activation of search actions, greater perfection and signifi-
cance of approbation actions.

The experience of formulating questions, which they ac-
quired during the training course, contributes to the formula-
tion of deeper questions and the search for the same answers.

A more detailed analysis of quantitative indicators gives
the right to claim that after passing the training, the qualita-
tive signs of the mathematical search process also change. The
process of detailed examination of the content of the task of such
students involves the ability to ask questions and seek answers
to them. The experience of formulating questions, which they
acquired during the training course, contributes to the formula-
tion of deeper questions and the search for the same answers.

To analyze the possibility of active application of problems
with the requirement “to prove” in the conditions of “interroga-
tive” training for creative mathematical thinking. To prove the
effectiveness of the positive impact of such training on the com-
ponents of creative mathematical thinking.

An increase in the number of intermediate solutions is the
result of an increase in the number of intermediate solution hy-
potheses, i.e. an increase in the number of certain angles (lea-
ding ideas), under the influence of which the problem situation
was studied. That is, not every emerging primary concept of the
solution was filled with mathematical content. It was often im-
mediately rejected after being tested by various hypotheses and
replaced by others.

Optimizing the process of understanding among the subjects
of the experimental group was expressed in the correct alloca-
tion of the meaning of the task, in establishing the correct ratio
of individual data of the task among themselves, in the qualita-
tive selection of subjective standards necessary for the correct
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understanding of the task. Students of this group operated on
their knowledge at a higher level, in contrast to the subjects of
the control group, who significantly more often demonstrated
ineffective, meaningless use of their mathematical knowledge,
which led to a significantly higher number of errors.

When forming a solution hypothesis, the subjects of the ex-
perimental group demonstrated a greater variability of hypoth-
eses, a much deeper content of these hypotheses. The formed
ability to work on new material became a precautionary measure
against making wrong decisions. The proportion of mental op-
erations aimed at checking the obtained mathematical results
significantly increased among the students who underwent the
training. Knowledge is formed at a sufficient level of inspection
quality and the skill to implement it necessarily in the search
process is developed. The skill of comprehensively justifying
the decisions made during solving mathematical problems is
formed. This skill becomes its important component of students’
mathematical thinking.

Conclusions

The implementation of training education contributed to
positive changes in the creative mathematical thinking of stu-
dents, which in general terms is expressed in the formation of
the ability to comprehensively justify decisions made during
solving mathematical problems, reducing the amount of time
spent on solving problems, increasing the effectiveness of search
actions, reducing the number of errors, reducing the number of
refusals to solve the proposed problems.

The used methods of activation and optimization of creative
mathematical thinking are adequate to the task of activation of
the processes of understanding, formation of hypothesis of solu-
tion and approbation of mathematical results. They form systems
of techniques for organizing students’ thinking, which contrib-
ute to improving the study of the content of mathematical tasks,
the production of a wide variety of hypotheses, forecasts, and
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the ability to deeply and comprehensively check mathematical
results when solving creative mathematical problems.

The use of modified training contributed to changes in the
basic components of the search process (cognitive, operational,
personal-regulatory): the inadequate use of existing knowledge,
skills, and abilities, which were the causes of identified errors in
search mathematical thinking, is eliminated; the use of mental
operations became more optimal and effective; the share of using
remote analogues has increased, the use of reconstructive think-
ing actions has increased; the subjective confidence of students
in their own intellectual abilities has increased, positive motiva-
tion and interest in mathematical activities are formed.

The perspective of further research of this problem is the
study of the impact of the experience of solving problems in
the conditions of “questioning” training on the personal aspect
of students — on the search activity of students with different
thinking styles.
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MoliceeHko Jlidis, Llleeda /lro6oe. 3adaui 3 sumozot0 «dosecmu» SK
mpeHiH2 meop4020 Mamemamu4HO20 MUC/EHHA.

3a pe3ynsmamamu aHanisy 00Cni0XeHb meop4yo20 Mamemamu4yHo20
MUC/IeHHA KOHCMamoeaHo, Wo nowyKosull mamemamuy4Huli npouyec — ye
npoyec MocmMaHo8KU ma po368’A3aHHA mamemamuyHoi 3a0ayi. 3’Aco8aHo, Wo
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30nMUMaHHA aKmMusisyrome mucaeHHesi Oii i mux, xmo ix cmasume, i mux, xmo
Ha Hux 8idnosioae.

MiokpecneHo, w0 npouec po3s’a3aHHA MEopYoi 3a0a4i 8U3HAYAEMbCA
MPOOYKMUBHICMIO  (BYHKUIOHYBAHHA  QA20PUMMIYHUX mMA  e8pUCMUYHUX
npuliomie, Aki MoxucHa i nompibHo ¢opmysamu. BoHu mMOBUHHI cripusmu
MPOOYKYBAHHIO  Pi3HOMAHIMHUX ideli, ix sAKiCHOMy obcmexeHHI |
CeneKyioHy8aHHIO.

Mema docnidxeHHA: NpoaHanizysamu nomeHyiliHi Moxcausocmi docsidy
p038°A3y8aHHA 30004 i3 8UMO20I0 «008eCcmu» 3 AKMUBHUM 3ACMOCY8AHHAM
MPUYUHHO-HACAIOKOBUX3ANUMAHbL 0419 aKMU8BIi3auiimeopyo2omamemamuyHo20
MucneHHA. a4 yboeo b6yno 8UKOPUCMAHO mMemod aHanizy rnowykosux Oili
cmyoeHmi8 yrnpo0o8x po38’a3y8aHHA M8OPYUX MAMEeMAMUYHUX 300aY.

Pe3ynbmamu 0ocnidxieHHA. BcmaHosseHo, W0 3acmocy8aHHA WUPOKO20
crieKmpy 3anumaHb Yy npoueci po3e’s3yeaHHs Mmeop4yux MamemamuyHux
30004 Ha 008e0eHHA OKMUBI3YE MUC/EHHESI CKAA008i: po3yMiHHA 3a0aui,
Mpo2HO3y8aHHA ideli po38’a3y8aHHSA, anpobauis MucieHHEBUX pe3ysnbmamis,
AKi cmarome 6inbw 8306MO00MNOBHIO8ATbHUMU.

3’acosaHo, w0 cneyianeHi 3anumMaHHA 3abe3redyysanu aKkmyanisayito
HQaABHUX 3HAHb, 00C8I0y Ma HABUYOK, NOMIK acoyiayili, paHmasii, wjo cnpuse
no2nubneHH PO3yMIHHA CMUCAY Mamemamu4Hoi 3a0adyi.

KoHcmamoeaHo, w0 npozHo3ysasbHi mucaeHHesi Oii, Aki nid enausom
creuianbHuUx 3anumaHs MopooXYyoms AKICHY MpPosioHy i0ero po38’a3ysaHHs
3000a4i, CPUAOMb HAMOBHEHHIO i 3MICMOM uepe3 aKMUBHE MUC/EeHHESe
BUOO3MIHEHHA ~ CMPYKMYpPHUX  enemMeHmis, BUHUKHEHHA  MUC/AeHHEBUX
HOB0YMBOPEHS.

LlosedeHo moxugicms hopmy8aHHA HABUKIB KPUMUYHO20 CMABAEHHA 00
Pi3H020 pOOy MUCNEHHEBUX 3HAXIOOK 30 donomozoro ix anpobayii cneyiansHUMuU
3anumaxHAmMuU. Lle cmae ocHosoto nobydosu 4YimKo2o 7102i4YHO20 AAHYK2A
MipKy8aHb 8i0 moe2o, w0 0aHo, 00 Mo2o, Wo HeobxioHo dosecmu y 3a0a4ax Ha
0osedeHHH.

BucHOBKU. P038°s3y8aHHA mMamemamuy4Hux 3a0a4 Ha 008e0eHHs 3
GKMUBHUM 30CMOCYBAHHAM MPUYUHHO-HACAIOKOBUX 3aMUmMaHb aKmMuegisye
meop4ye mamemamu4He MUCAEHHH.

Knw4oei cnosa: meopye mamemamuyHe MUCAEHHA, MamemamuyHi
3000a4i Ha 008e0eHHs, MUC/IEHHEBUL mpeHiHe.
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