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ABSTRACT

The purpose of the article is to find out the potential influence of cause and
effect questions on the approbation process of creative mathematical thinking
in order to activate it.

Methods of the research. According to the results of the analysis of re-
search on creative mathematical thinking, it was established that the explor-
atory mathematical process is the process of setting and solving a mathematical
problem. It was found that the approbation of thinking results accompanies the
solution of the problem at all its stages. It is emphasized that the process of
solving a creative problem is determined by the performance of algorithmic and
heuristic methods, which can and should be formed. They should contribute to
the production of various ideas, their qualitative examination and selection.

The results of the research. It was established that the psychological es-
sence of the approbation actions of mathematical thinking is the comparative
interaction of the knowledge obtained during solving the problem with the exis-
ting subjective knowledge system.

The use of a wide range of cause and effect questions when solving creative
mathematical problems is established to activate the components of the search
process: understanding the problem, predicting solution ideas, approbation of
thinking results, turns them into complementary ones.

The approbation actions are found to have different content and psycho-
logical significance at different stages of solving mathematical problems.

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 and actualizes approbation actions.

It has been established that there is a significant activation of approba-
tion actions when forming a solution to a mathematical problem. Under the inf-
luence of special questions, the structural elements of the task are modified,
which requires the study of their properties and functional capabilities.

It is proven that the acquired experience of accompanying the search pro-
cess with questions turns the approbation of the solution project into a subjec-
tively meaningful process aimed at comparing the parameters of the solution
hypothesis with the parameters required in the mathematical task.
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It was found out that in such conditions, knowledge is formed about a suf-
ficient level of inspection quality and the skill to necessarily introduce it into the
search process is developed.

Conclusions. Activating a wider range of thinking actions, the acquired skill
of forming numerous questions changes the depth and quality of approbation
actions that take place throughout the entire solution of mathematical prob-
lems, forms the ability to analyze and control one’s own thinking steps, contrib-
utes to the formation of subjective confidence in the correctness of the solution
found.

Key words: creative mathematical thinking, process of approbation of
mathematical results, cause and effect questions.

Introduction

Psychological research of creative mathematical processes is
the research of processes related to solving non-standard mathe-
matical problems, the birth of mathematical discoveries, and the
creation of new mathematical al theories. Although this topic
of research is not new and contains a lot of work (Kozlowski J,
Chamberlin, & Mann, 2019), there is still much that is unclear,
incomprehensible to psychologists in the process of creative
mathematical thinking.

Despite the fact that mathematics reveals nature with the
help of its abstractions: numbers, quantities, functions, geomet-
ric figures, etc., today it has become not only a tool for quantita-
tive calculations, as it was at its inception, but also a research
method. Scientists note a specific property of mathematical
results: they can be used in many phenomena or processes, the
physical nature of which is fundamentally different from each
other (Firmasari, Sulaiman, Hartono, & Noto, 2019; Jablonka,
2020). That is why an important task of psychology is the for-
mation of creative thinking of an individual (and mathematical
creative thinking in particular), because it contributes to the
ability to find a solution in those cases for which there are still
no developed rules of action (Molyako, Gulko, & Vaganova, and
others 2021). Therefore, the combination of general features of
intellectual creativity with the specifics of mathematical acti-
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vity in creative mathematical thinking ensures the relevance of
the study of its various aspects.

First of all, it should be emphasized that researchers of the
search thinking process interpret it as a problem-solving process
(Hidayah, Sa’dijah, Subanji, & Sudirmans, 2020; Jider, Lith-
ner, & Sidenvall, 2020). They emphasize that solving problems
itself requires the activation of various information, the ability
to apply it to create new beyond the experience of solving simi-
lar problems (Tohir, Maswar, Atikurrahman, Saiful, & Pradita,
2020; Jonsson, Mossegéird, Lithner, & Karlsson Wirebring,
2022). That is why our research on creative mathematical thin-
king is based on the analysis of the search for solutions to cre-
ative mathematical problems.

In general terms, the condition of a mathematical problem is
a set of mathematical facts and objects that sometimes have no
obvious connection with each other. And despite the fact that the
set directly presented in the condition of the problem is small,
it can (and sometimes must) be supplemented by certain known
statements, mathematical results (axioms, definitions, theorems,
etc.). The boundaries of such a set of facts are not clear, because
itis not known in advance what knowledge will be needed to solve
the problem (Syarifuddin, Nusantara, Qohar, Muksar, 2020). To
solve the problem, it is necessary to build your set of facts into a
certain structure. At the same time, the solution is the construc-
tion of such a structure that contains component problems, re-
liable mathematical statements and the desired result. (Hilmi, &
Usdiyana, 2020; Jider, Lithner, & Sidenvall, 2020).

Various thinking components function in such a search
space. Scientists distinguish the process of understanding the
problem, the process of forming a hypothesis for its solution,
and the process of approbation of such a hypothesis (Molyako,
2021, Moiseyenko, & Shegda, 2021). This article will analyze is-
sues related to the testing of various mathematical results that
arise in the process of solving problems, including the formed
hypothesis of solving a creative mathematical problem.
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Analysis of issues related to the psychology of approbation
processes in the literature are not often found (Jonsson, Mos-
segard, Lithner, & Karlsson Wirebring, 2022). Information on
this problem can be found in scientific literature on other issues,
where the approbation process is one of its aspects. It is often
considered to be a less creative, even routine, stage in explo-
ratory thinking. There is no special method for researching the
psychological aspects of checking the found solution.

However, it is worth noting that approbation, as a thinking
process, accompanies the entire solution of the problem (from
the study of the condition of the problem to the construction of
the solution) and includes the approbation of the thinking result
(intermediate or final). That is, approbation is a means of con-
vincing the reliability of a certain statement, assumption, etc.
Since assumptions arise at different stages of solving mathema-
tical problems, there is a need for approbation actions throug-
hout the entire solving process: in the process of understanding
the problem, in the process of forming its solution, in the process
of checking the formed solution. At the same time, approbation
of the obtained result completes the performance of any type
of activity related to the creation of something new. For mat-
hematical problems, checking the formed hypothesis of the solu-
tion is both the comparison of the hypothesis with the condition
and requirement of the problem, and the study of the obtained
result, which is related to the specifics of mathematical activity.
Therefore, the psychological result of such actions is subjective
confidence in the correctness of the mathematical result and sub-
jective knowledge about the conditions under which the obtained
mathematical result satisfies the problem completely.

Scientists believe that testing hypotheses is a complex,
multi-step process. It involves, according to them, the selec-
tion of information by asking questions and the use of this in-
formation by formulating conclusions from the answers to the
questions (Jonsson, Mossegird, Lithner, & Karlsson Wirebring,
2022). Some scientists, investigating the approbation of the
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formed hypothesis of solving, consider the mental experiment as
its essence, the basis of which is knowledge about ways to test the
hypothesis (Syarifuddin, Nusantara, Qohar, & Muksar, 2020).

However, thinking hypotheses are certain assumptions with
varying degrees of justification that arise at different stages of
the search process. They must correspond to the actual material
of the problem, on the basis of which and for the explanation of
which they are proposed; comply with the laws established in one
or another science (in this case, mathematical). The level of such
correspondence can be detected by hypothesis testing. There-
fore, in our opinion, it is worth analyzing the approbation ac-
tions that took place throughout the entire search process aimed
at solving the problem.

On the other hand, the process of solving a creative problem
is determined by the performance of algorithmic and heuristic
techniques. Algorithms are a system of well-known mental ope-
rations that provides the solution of a specific, subject’s known,
class of problems. However, such techniques can have a negative
effect (for example, they are used where it is not rational). The
task of techniques that activate creative thinking is to “neutra-
lize” 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.

The main purpose of such tools is to promote the production
of various ideas, their qualitative examination and selection, to
promote in-depth analysis of new situations. We paid attention
to psychological studies in which the activating significance of
questions formed in the process of solving problems was estab-
lished (Borodina, 2020). Researchers confirm that questions ac-
tivate the thinking actions of both those who ask them and those
who answer them. However, despite this, they state that the
ability to ask questions is a difficult skill that should be taught
to pupils, students, etc. Having evidence of the influence of a
series of special questions on the thinking process, we became
interested in their influence on the approbation process when
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solving mathematical problems. In this article, we try to find out
the psychological impact of causal questions on the approba-
tion process of solving creative mathematical problems.

The purpose of the article is to find out the potential influ-
ence of cause and effect questions on the approbation process of
creative mathematical thinking in order to activate it.

The task of the article is to analyze the process of approbation
as an end-to-end process of solving creative mathematical problems
in conditions of active application of cause and effect questions.

Research methods and techniques

The research method is the analysis of students’ search ac-
tions during their solving of creative mathematical problems,
focusing on the process of approbation. That is, we developed
40 mathematical problems and conducted an experimental study
of creative mathematical thinking of students of the Ivano-
Frankivsk National Technical University of Oil and Gas. 50
students took part in the experiment: 25 students in the experi-
mental group and 25 students in the control group. Each stu-
dent solved 8 mathematical problems of different classes. In the
experimental group, the study was conducted in three stages.
Students performed the first 10 tasks (first stage) collectively,
under the guidance of the experimenter. Such resolution was ac-
companied by numerous cause-and-effect questions formulated
by the experimenter and research participants. The remaining
10 were performed by each student individually (second stage).
The student was given the opportunity to work independently,
in dialogue with the experimenter. There were no direct instruc-
tions on how to solve it, but the solution was accompanied by
numerous questions. Such questions were formulated by the ex-
perimenter and students.

At the third stage, students of the experimental and control
groups solved 5 control problems without any restrictions or re-
quirements. Students’ notes, drawings, replicas and questions
were analyzed.
© Moiseienko Lidiia, & Shehda Liubov
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Results and their discussion

We will consider the psychological essence of approbation ac-
tions of mathematical thinking as the comparative interaction of
the acquired knowledge with the existing subjective knowledge
system. At the same time, the basis of approbation actions is the
analysis of the applied logical steps and their consequences for
comparing the obtained result with the condition and require-
ment of the task.

Approbation actions in the mathematical thinking of stu-
dents are observed even at the stage of studying the condition,
that is, in the process of understanding a creative mathemati-
cal problem. At this stage, the essence of structural elements,
their properties, and relationships were clarified. This is done
through putting forward and testing hypotheses about them,
i.e., approbative actions become a tool for understanding the
problem. Since understanding is often based on comparison, and
the standard of comparison is chosen from many possible ones,
the comparison operation turns into the process of approbation
of the selected element. The quality of such an approbation de-
termines to a certain extent the quality of the understanding of
the task, and the quality of the approbation itself is determined
by the state of understanding.

When studying the condition of the task under the guidance
of the experimenter, the solution process was accompanied by
cause-and-effect questions that the experimenter formulated
himself and encouraged the students to do that. For this, a set
of cliché questions was developed and offered to students, which
they could use in collective and individual work. In terms of
content, the following questions related to cause-and-effect re-
lationships: “How does ... affect ...?”, “How can ... be used for
...7”, What is meant by ...? etc.

When working on a task, students’ thinking is first direc-
ted to the study of its structural elements (the beginning of the
process of understanding the task). Questions “How are ... and
... similar?”, “What is the difference between ... and ...?” are

© Moiseienko Lidiia, & Shehda Liubov
DOI (article): https://doi.org/10.32626/2227-6246.2024-64.182-200
http://journals.uran.ua/index.php/2227-6246 189




ISSN 2227-6246 (Print) 3BIPHUK HAYKOBUX MPALb
ISSN 2663-6956 (Online) «MPOBJIEMMW CYYACHOI NCUXO10r1i»

DOI: https://doi.org/10.32626/2227-6246.2024-64 2024. BUITYCK 64

deepen that analysis, contributing to the discovery of various
properties. This is how the need to more actively use mental ap-
probation actions is formed.

Students combined the components of problems with certain
of their properties and checked the usefulness of such a combi-
nation for finding a solution. At the same time, the questions
“Explain why ...?”, “Explain how ...?”, “Why is it important
...7”, “What argument can be given against ...?” contributing
to a deeper understanding of the task, activate approbation as
a component of the thinking process. On the other hand, “inter-
rogative training”, contributing to the improvement of orienta-
tion in the context of a mathematical problem, activates a wider
range of thinking actions, including approbation actions.

The solution of the problem is based on the subjective selec-
tion of certain elements from those that exist and certain actions
on them. If this process is accompanied by the questions « What
do we already know about ...?», What does ... look like?, then
such a set can be expanded at the expense of students’ knowledge,
that is, include structural components that are not represented
by the condition of the problem, but are known in mathematics,
and their properties. Of course, such an expansion requires ap-
probation of the associations that have arisen: approbation of
the structural elements of the problem, which are clearly not
given by its condition, and the identification of relationships be-
tween them in the fullest possible scope. Such a need contributes
to the activation of mental approbation actions. That is, «inter-
rogative training», increasing the perception of the context of a
new task, actualizes approbation actions.

In future, the thinking steps are directed to the search for a
solution, more precisely, to the formation of hypotheses regar-
ding the solution. The task situation changes, each next step has
to be performed in conditions that differ from the previous ones.
The importance of structural elements and their properties is be-
ing reassessed. The task situation (the situation obtained after

all transformations of the source information) is characterized
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by the extent and specific form of participation of structural
elements. This can be actively facilitated by questions such as
«How can you apply ... in a specific task?», « Which ... is better
and why?», «What will happen if ...?». The search for answers
to such questions requires activation of approbation actions that
help clarify hidden connections between structural elements and
their consequences, promote activation of unconscious thought
acts. And although structural elements can still have not only
explicit, but also implicit, hidden meanings, students still ma-
naged to form certain hypotheses regarding the solution.

That is, the solution to the problem, which is hypothetical in
origin, needs numerous approbation actions before it turnsinto a
subjectively meaningful thought product, which will be declared
a solution. It is worth noting that the formal, low-quality appro-
bation of intermediate links of thinking leads to the impossibility
of forming a full solution hypothesis from an intermediate idea.
Accompanying the process of solving with questions (for exam-
ple, « What will happen if ...?», « Which ... is better and why?»)
helps to analyze and control one’s own thinking steps through a
detailed examination of the consequences to which these steps
lead. This proves the importance of approbation actions in the
formation and filling with content of the primary concept of the
solution, and hence the need to activate them throughout the en-
tire process of solving a creative mathematical problem.

The execution of any type of activity related to the creation
of something new is completed by approbation of the obtained
result. This fully applies to the process of solving creative ma-
thematical problems. Having completed the formation of the
solution hypothesis, the subject, as a rule, tests it: checks for
compliance to the condition, finds out to what extent it satisfies
the requirements of the task. That is, it requires subjective con-
viction in conformity with the condition and requirement of the
task. Such subjective conviction occurs as a result of approba-
tion actions aimed at comparing the parameters of the solution
hypothesis with the parameters required in the mathematical
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task. Now the approbation of the results turns into a subjective-
ly significant process, the effectiveness of which can be streng-
thened by questions like « What’s the point of ...?» , « What are
the strengths and weaknesses of ...?», «Do you agree with the
statement that ...?».

Finding out the consequences and nature of the influence of
the creative training organized by us on the approbation process,
we analyzed the process of independent solving of ten 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 mathematical
problems of the students participating in the training was based
on the facts that came to the fore after the students reformulated
the conditions of the problem in «their» language. The questions
that were formulated by the experimenter or the solver himself
cause the activity of approbation actions. As a result, already at
the early stages of solving, students actively research and select
the structural elements of the problem, include new data that
lead to a deeper understanding of the problem. A mental search
turns into a purposeful prediction of a solution. Intermediate
results were examined in more detail, and therefore rational
thinking findings were much less likely to be rejected. The stage
of understanding the solution, its justification becomes more
significant in the structure 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 with various questions helps to over-
come inertia and stereotyping to a great extent. Students stop rely-
ing on close analogues, their imagination and mathematical fore-
casting become more active. Therefore, bolder hypotheses appear,
hypotheses that involve knowledge from various branches of mat-
hematics, often even knowledge from other branches of science.

In order to find out the nature of the influence of the cre-
ative training organized by us on the search mathematical pro-
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cess, we compared the process of solving five control problems
by students who participated in the training and students of the
control group. In general, we observed that when solving the
control problems after the training, a much larger part of the
students succeeds. At the same time, the number of incorrect so-
lutions significantly decreases

It should be noted a positive change in the quality of the
search process among students who have undergone training.
The acquired experience contributes to the formulation of
deeper questions about the content of the task and the search
for answers to them. An example can be the task: «There are 40
cars and motorcycles in the parking lot». They have a total of
40 steering wheels and 100 wheels. How many cars, how many
motorcycles in the parking lot?». This task caused the students
of the experimental group questions (What is the shape of a car
steering wheel? Does the number of steering wheels of a car re-
late to the number of wheels?), which we did not record in the
students of the control group.

The process of understanding among the subjects of the
experimental group was based on the correct allocation of the
meaning of the task, on establishing the correct ratio of indi-
vidual data of the task, on the qualitative selection of subjective
standards. 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, mean-
ingless use of their mathematical knowledge, which led to a sig-
nificantly higher number of errors.

For example, when solving the following problem: «Prove
that the equation 3x%—4y? =13 does not have integer solutions.”,
the students of the experimental group came to the conclusion
that the expressions 3x2%, 4y? cannot be both even or odd at the
same time, because their sum — odd number 13. In contrast, the
students of the control group were empirically convinced that
the square of an odd number 32=9, 72=49 is an odd number: and
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the square of an even number: 22 =4, 42 = 16 is an even number
and did not draw a proper conclusion for further considerations.

Approbation actions contribute to the formation content of
the hypothesis of the solution, because with the help of approba-
tion, the expediency of using a certain structural element of the
problem is clarified on the basis of the identified properties and
actualized specific mathematical facts, newly formed structur-
al elements. When forming a solution hypothesis, the subjects
of the experimental group demonstrated a greater variability
of hypotheses, a much deeper content of these hypotheses. For
example, in relation to the previous problem, they rearrange the
elements in the equation 3(x5 — 1) — 4y%= 10 and put forward a
hypothesis about the impossibility of dividing the left expres-
sion by 10. For this, the constituent elements are examined
for parity: 8(x2 — 1) - an even number, X — 1 - an even number,
x2 - an odd number, x,- an odd number; write an odd number in
the general form: x,= 2k — 1, (kis an integer): get an equation in
the form 4(3(k* — k) — y3) = 10, which can have whole roots only
when the left side of the equation is divisible by 10, which is not
possible. This gives grounds for asserting: the equation 3x2 — 4y2
= 13 does not have integer roots. Instead, students in the control
group continued to explore the numerical values of x and y.

Approbation of the obtained result completes the implemen-
tation of any type of activity related to the creation of something
new. The new system of knowledge, which was formed as a result
of the formation of the solution hypothesis, becomes an integral
part of the psychological mechanism, which directs the subject’s
further activity to the approbation of the quality of the think-
ing results of the search actions of the previous stages. The main
feature of the research activity of the students of the experi-
mental group was the timely detection (even the desire to detect)
thinking traps and timely correction of the search actions in or-
der to avoid unfounded conclusions. Instead, participants in the
control group were often led to false conclusions due to inertness
in the references.
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On the other hand, at the stage of checking mathematical re-
sults, students achieve subjective confidence in the correctness
of the solution. Such a subjective conviction occurs as a result
of comparing the parameters of the solution hypothesis with the
parameters required in the mathematical problem. Therefore,
we observed an increase in the frequency and significance of
approbation actions among students of the experimental group
when solving control problems. At the same time, the quality
of approbation actions has changed even more: the students of
the experimental group immediately reject irrelevant references
and conclusions that have arisen from them.

However, it is important that such confidence does not come
prematurely and does not become distorted, turning into self-
confidence, which we often observed in the control group. In
contrast, students from the experimental group, having the ex-
perience of testing the obtained mathematical result with cause
and effect questions, were more considerate of the results of
their mathematical activity.

The formed ability to work on new material became a precau-
tionary measure against making wrong decisions.

The proportion of thinking operations aimed at checking
and researching the obtained mathematical results signifi-
cantly increased among the students who completed the train-
ing. Knowledge about a sufficient level of inspection quality is
formed and the skill to necessarily implement it in the search
process is developed. Such a skill becomes an important com-
ponent of students’ mathematical thinking. This can be illus-
trated by our example of a proof problem. Some students, even
after finding the solution, continued to investigate the obtained
result: they considered cases where one root is whole and the
other is fractional. Most often, students managed to find out
that such a situation gives a positive result and is a partial case
of the general result.
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Conclusions

The implementation of training education contributed to
positive changes in students’ creative mathematical thinking:
the perception of the context of a new task deepens with the help
of the formed skill to comprehensively examine the structural
components of tasks; the effectiveness of search actions increa-
ses, the number of errors decreases due to the formed subjective
need to justify the decisions made during solving mathematical
problems; approbation actions are becoming more relevant.

Activating a wider range of thinking actions, the acquired
skill of forming numerous questions changes the depth and qua-
lity of approbation actions that take place throughout the entire
solution of mathematical problems (when studying the condition
of the problem, when searching for a solution, when checking
of the found solution), forms the ability to analyze and control
one’s own thinking steps.

The content of approbation actions depends on the stages of
solving the problem and can be both a formal routine stage of the
search process and a creative process that continues or supple-
ments the search process, turning into a component of the main
task, which can change the understanding of the problem, change
the already formed hypothesis of the solution connection, form a
scale of its evaluation.

The psychological essence of the approbation actions of
mathematical thinking is the comparative interaction of the ac-
quired knowledge with the existing subjective knowledge sys-
tem. The psychological result of the process of approbation of
any hypothesis is the moment of subjective confidence in its cor-
rectness (or incorrectness).

The use of inquiry training contributed to changes in the ba-
sic components of the search process: the inadequate use of ex-
isting 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;
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the subjective confidence of students in their own intellectual
capabilities increased.

The perspective of further research of this problem is to
study 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 /1idia, LLez2da /lrobos. lcuxonoziuyHi acnekmu akmusizayii
anpobayiiiHo2o npoyecy meop4yo20 MamemMamu4yHo20 MUCAEHHH.

Mema cmammi rnonszae y 3’acy8aHHi nomeHyiliHuUX Moxcausocmy enaugy
MPUYUHHO-HACAIOKOBUX 3anumaHs Ha anpobauiliHuli npoyec mMeop4yozo
Mamemamu4yHo20 MUCAeHHA 3 Memoto (io2o akmueizauji.

Memoou 0docnidxeHHa. 3a pe3ynbmamamu aHanizy 00CnioHceHb
meop4yo2o0 MamemMamuyHO20 MUC/AEHHA KOHCMAmMoBaHo, W0 nowykosul
mamemamuyHuli npoyec — uye Mpoyec MOCMAHOBKU mMaA pPO38’A3GHHA
mMamemamuy4Hoi 3a0ayi. 3’acosaHo, Wo anpobauis MucieHHeEBUX pe3ysbmamie
K cKnaodosuli mucsneHHesUl rnpouyec, cyrnpoeooOXye po38’a3y8aHHA 3a0a4i Ha
8cix liozo emanax.

3’AacoeaHo, wo cneuianbHi 3anumaHHA 3abe3nedysanu aKkmyanizauiro
HasABHUX 3HAHbL, 00CBI0Y, Ma HABUYOK, MoMiK acouyiayiti, paHmasii, wjo cnpuse
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M02AUbneHHIO PO3YMIHHA CMUCAY MamemMamu4Hoi 3adadyi, npocHO3yB8AHHA
po38’a3Ky U akmyanisye anpobayiliHi Oil.

Pe3ynomamu 0docnidxeHHA. [liOKpecneHo, wo npoyec po38’a3aHHA
meop4oi 3a0a4i BU3HAYAEMbLCA MPOOYKMUBHICMIO (BYHKUIOHYBAHHA as120-
PUMMIYHUX Ma espucmuYyHuUX rnpuliomis, AKi MOXHa i TompibHo ghopmysamu.

BcmaHosneHo, W0 30CMOCYBAHHA WUPOKO20 CreKmpy Mpu4UHHO-
HacnidKosux 3anumMaHes npu po3e’A3y8aHHi Meop4yux MamemMamu4yHux 3a0ay
aKMUBI3y€e CKAadosi MowyKoso20 npouyecy: Ppo3yMiHHA 300a4i, MPO2HO3Y8AHHA
i0eli po38’sa3ys8aHHsA, anpobauyito MUc/1eHHEBUX pe3yanbmamis, nepemaeoproe ix y
830EMOOOMOBHASbHI.

3’acosaHo, w0 cneyianeHi 3anUuMaHHA 3abe3nedyysanu aKkmyanisayito
HaABHUX 3HAHb, 00C8I0y Ma HABUYOK, NOMIK acoyiayil, paHmasii, wjo cnpuse
M02AUbNEeHHIO PO3YMIHHA CMUCAY MamemMamu4Hoi 3adadyi, npocHO3yB8AHHA
po38’a3Ky U akmyanisye anpobayiliHi Oii.

JosedeHo, wo Habymuli 0oceid cynposodicysamu nowykosuli npoyec
3aNUMAaHHAMU, nepemaeoproe anpobayito NPoekmy po3e’asKy y cyb’ekmusHo
3Hauywuli npoyec.

BUCHOBOK. Akmusisyroqu wupwuli cnekmp mucneHHesux 0ill, 3006yma
HOQBUYKA hopMys8amuU YuUCAeHHi 3anuMaHHA 3MIHIOE 2aubuHy | fAKicme
anpobauiliHux 0ill, wo marme Micye 6MpPoooBH BCb020 pPO38°A3Y8AHHSA
mMamemMamu4HUXx 300a4, POpMye BMIHHA aHanizysamu i KOHMposaweamu
8/10CHI MUCAIEHHEBI KPOKU, CrIpUAE hopMyBaHHIO cyb’eKmusHoi enesHeHocmi y
npasusbHocmi 3HalideHo20 Po38’s3KyY.

Kntoyoei cnoea: mesopye mamemamuyHe MUCAEHHA, npouec anpobayil
MamemMamu4HUX pe3ysnbmamis, NPU4UHHO-HACAIOKO8I 3aMUMaHHSA.
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