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ABSTRACT

The results of research of creative mathematical thinking are analyzed and the
expediency of studying its individual differences through the analysis of mental
styles of solving mathematical problems is stated.

The aim of the article is to identify thinking mathematical styles of students
and to analyze the influence of style on the process of understanding the creative
mathematical problem.

For identifying and determining the essence of mathematical thinking
styles, the method of analysis of search actions of subjects during the solution of
mathematical problems of different classes was used. The experiment involved
100 students of a technical university, 1000 processes for solving mathematical
problems were analyzed.

The results of the research. It is stated that mental mathematical style is a
holistic system of interconnected actions, by means of which the mental mathe-
matical result is achieved, which distinguishes the activities of one person from
another one.

The authors identify three thinking styles in creative mathematical process
of students: the differential, the integral and the differential-integral. It is estab-
lished that the thinking style is manifested during all processes micro-stages of
understanding.

It is proved that the different thinking mathematical styles lead to the for-
mation of different purports of the same problem.

It is established that unconscious mental guesses have different meanings
in the process of understanding a mathematical problem by students with diffe-
rent styles of mathematical thinking.

Conclusions. Thinking mathematical style is manifested throughout the
process of understanding a mathematical problem, provides a different content
of the search process aimed at understanding a mathematical problem.

Key words: creative mathematical thinking, process of understanding,
thinking mathematical styles.
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Introduction

Perceiving the growing importance of mathematics in the
development of many areas of research (mathematics is the
language of various sciences), we will focus on psychological
research of creative mathematical thinking. On one hand, the
unusualness of mathematical objects, their apparent diffe-
rence from natural objects, creates the problem of their inter-
subjective status (Moreno-Armella, Hegedus & Kaput, 2008).
Therefore, obtaining reliable results, based on logical conside-
rations, from abstract data encoded with certain symbols
makes it possible to elucidate mechanisms of thinking action
(Salomon, 1993). On the other hand, there is a need to study
real thinking (not necessarily correct, as in logic) through the
establishment of patterns of its flow (Zekeriya Karadag, 2009;
Cengiz, Kline & Grant, 2011).

The productive nature of thinking process is manifested
in the fact that it goes infinitely far beyond the known situa-
tions. The reserves of the hidden features of human brain are
not manifested in the formal application of previously acquired
knowledge, but in the ability to choose arbitrarily the star-
ting point of thinking, which is selected by the subject itself.
This is why thinking often unfolds as a process of solving a
new problem that involves irrelevant information (Rubinstein,
1958; Mumford & Gustafson, 1988; Molyako, 2007; Yaftian,
2016). This requires the activation of various kinds of informa-
tion, and the ability to use them to create beyond experience.
This state of things was expressed by Ya. O. Ponomarev in his
scientific position: «...thinking is always creative. It occurs
in situations of problems which the subject does not have the
means to solve». (Ponomarev, 1976: 194). Therefore, the study
of creative mathematical thinking is based on the analysis of
search for solutions to creative mathematical problems.

Relying on various features, the researchers divide the
thinking process into species, types, etc. The allocation of prac-
tical and theoretical thinking (for example, Rubinstein, 1954;
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Teplov, 1961), of productive and reproductive (for example,
Stepanov & Semenov, 1981) types of thinking is quite com-
mon. A slightly different approach to the division of intellec-
tual activity into types was proposed by V. O. Molyako (Mol-
yako, 2007). This is a strategic-tactical approach. It consists
in isolation in the intellectual activity of a holistic system that
organizes and manages it throughout the creative process.

In general, in each searching thinking process the resear-
chers distinguish procedural-dynamic and personal aspects.
At the same time, in general process of creative thinking
aimed at solving a problem, they conditionally distinguish the
components: the process of understanding the problem, the
process of constructing a solution project and the approbation
process (Salomon, 1993; Molyako, 2007; Moiseienko, 2003;
Fan & Zhu, 2007). It is believed that a prerequisite for the
success of any thinking process is understanding of the task
to be accomplished (Molyako, 1983; Kovalenko, 1999). Howe-
ver, understanding of the problem is not an one-time act, it is
formed in the solving process (Ziff, 1972; Mayer & Hegarty,
1996; Znakov, 2005; Molyako, 2007; Mahwah, 2015; Yaftian,
2015; Jaleel, 2015; Ortiz, 2016). Understanding is not only the
result of thinking, but it is one of its processes (Moiseienko,
2003; Moiseienko & Shegda, 2019), it takes an active part in
solving the problem, ensures the success of its solution. There-
fore, the study of the process of understanding in solving va-
rious mathematical problems is an important component of
the problem of elucidating the psychological essence of crea-
tive mathematical thinking.

Today it remains actual to clarify the essence of psycholo-
gical aspects of individual-personal differences in the thinking
process in general and in the understanding process in particu-
lar. Regarding mathematical thinking, there is a division into
«algebraists» and «geometers» in the literature. The point is
that a great number of people solving a mathematical problem
prefer an analytical or a visual method of interpreting the
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condition and finding a solution. Many mathematicians and
researchers of mathematical creativity adhere to the division
into logicians and intuitionists. According to this division, lo-
gicians are mathematicians with a narrowly directed flow of
thoughts which produce ideas that can be traced from a start
to a positive result (thoughts lay on the surface). Intuitionists
are characterized by a wide scattering of thoughts produced
largely unconsciously.

Recently, scientists have turned their attention to clarifying
the individual style of the activity as an integral concept that
provides information about the individual-personal singularity
of the activity.

M.O. Kholodna (Kholodnaya, 2002) considers that diffe-
rent subjects mentally «see» the same situation in different
ways and, accordingly, react to it differently (evaluate, make
decisions, judgments, etc.). This scientific point of view has
become the foundation of the ideology of stylistic approach.
A. V. Libin (Libin, 1991) emphasizes that the style is a phe-
nomenon that has a dual nature and arises at the intersection
of individuality and environment. That is the style occupies a
boundary position between the individual and the environment
and is both a human invention and means of any activity or ac-
tivity aimed at transforming the environment (drawing style,
writing style, cognition style, etc.). This creates a basis for the
study of human style through the study of its individuality or
through the study of the activity in the process of which this
style operates.

Regarding the style of mathematical thinking V. Y. Per-
minov (Perminov, 1999) draws attention of scientists to two
fundamentally different systems of ideas which exist in the
structure of mathematical knowledge — empirical and categori-
cal. Therefore, according to his point of view, the combination
of empirical and categorical systems in the thinking of mathe-
maticians is the basis that gives the right to differentiate their
thinking about the styles. V. E. Wojciehowicz (Wojciehowicz,
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1999) identifies three factors that, in his opinion, underlie the
classification of mathematical thinking of the scientists. He
marks out three styles: personality of the scientist; specific
properties of mathematical knowledge and socio-cultural con-
text of the time. L. B. Sultanova (Sultanova, 1999) ascertains
that implicit knowledge and intuition determine the style of
mathematical thinking.

Thus, the mathematical thinking style is such combination
of features that distinguishes the activity of one person from
the same activity of another person in the field of mathema-
tics; it is a holistic system of interconnected actions, by means
of which a mathematical result is achieved. This system de-
pends on objective requirements of mathematical activity and
on personality traits. It includes individual application of ope-
rations, methods, intermediate goals, etc. The mathematical
style is a mathematical handwriting, an individual feature of a
person who solves a mathematical problem. This point of view
is basic for the analysis of thinking styles of understanding
process in this article.

The purpose of this article is to analyze the influence of
the mathematical style of a person on understanding process
of a creative mathematical problem with an emphasis on quali-
tative characteristics of its micro-stages: general acquaintance
with the condition of the problem; division of the condition
into main and secondary parts; recoding the task into «this
person’s language»; supplementing the text with drafts and
sketches; highlighting the essence of the problem.

The task of the article is to identify thinking styles of
understanding process of creative mathematical problems and
describe their content; to find out the essence of the influence
of mental mathematical style on this process.

Research methods and techniques
The method of research is the analysis of students’ search
actions during the solution of creative mathematical problems
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of different classes. We conducted an experimental study of
creative mathematical thinking of the students, which study at
Ivano-Frankivsk National Technical University of Oil and Gas.
100 students took part in the experiment.

We used a problem-based research method. It relies on the
process of solving mathematical problems, which reveals pat-
terns and advantages of mental actions in mathematical crea-
tivity in the best way (Moreno-Armella, Hegedus & Kaput,
2008). That is, having developed a series of relevant mathe-
matical problems, we have analyzed the process of understan-
ding them, focusing on the study of individual differences of
the students.

At first, to identify the styles of mathematical thinking of
the people under study, we selected three problems and analy-
zed the search process in solving them. There were multiface-
ted tasks that contained hidden problems. The first and the
third problems involved several solutions. Each of these solu-
tions is based on various generalized schemes that reflect a
certain meaning of the problem. In the process of solving these
problems thinking had to rely on logical, numerical and spatial
components. In addition, their solution involves conjecture, so
we have taken into consideration these two components (logical
and intuitive) for differentiation of mathematical thinking by
styles. As a criterion for this division, we have chosen the na-
ture of the conscious logical steps in the search process and the
place and role of unconscious thinking acts. In analyzing the
research activities of students, aimed at solving several special
problems, three mathematical thinking styles were identified.

For further and deeper analysis of mental actions accord-
ing to the selected styles of mathematical thinking, 23 series
of problems were selected, so that each series can contribute
to the study of a certain aspect of mathematical thinking. In
total, 160 tasks have been used. All problems, regardless of the
series, were divided into 4 classes: problems of finding an un-
known quantity, problems of proof, problems of construction
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and heuristic problems, which are divided by the nature of the
requirements. Each of 100 students solved 10 different mathe-
matical problems (to find an unknown quantity, to prove, to
construct, heuristic problems).

The tasks have been performed by each student in the pre-
sence of the experimenter. The work has been carried out indi-
vidually. The student has been given the opportunity to work
independently, there have been no direct instructions on how
to solve it. The tasks have not been limited to a certain time.

It should be emphasized that for us understanding any
problem means understanding the condition (basic structural
elements, functions, connections between them), understanding
what is the solution, and understanding how to achieve this
solution.

Results and discussions

In our opinion, we have found three different ways to over-
come each mathematical problem and have established the sta-
tistical significance of the differences between the indicators
of the first, second and third groups. Thus, the mathematical
thinking of the students has been divided into three styles:
the differential, the integral and the differential-integral. As
a result of this division, it has been found that the creative
mathematical activity of almost 51% of students who partici-
pated in the experiment is subject to the differential style,
almost 20% — to the integral style and almost 23% refer to the
differential-integral style. The mathematical style of a small
number of the students (about 6%) could not be identified by
solving these problems.

The main content of the thinking process of differential
style is a detailed analysis of the problem situation in order to
reduce the new problem in whole or in part to a known problem
for the subject. To achieve this and from this point of view
the condition of the problem is studied, and hypotheses of the
solution process are produced and tested. As a result, certain
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structural elements, their combinations, their properties mo-
tivate the subject to certain mathematical actions. They often
start at random and contribute more to the study of the prob-
lem condition than to the search for a solution. The idea of a
solution is not initially defined and is an amorphous formation
with various variants.

This is an analytical-synthetic activity, which consists in
the alternation of logically possible steps that contribute to
the reduction of a new task situation to the known ones. Such
activity is concretized in search of an opportunity to carry out
a known mental method in new conditions. Logical steps aimed
at a thorough study of the problem are supplemented by con-
jectures, which speed up the search.

The students with an integrated style of thinking at first
have a guess without systematic mental actions. This guess
often consists in reconstructing the constituent components of
the problem, in abandoning the traditional vision of the prob-
lem. The search for confirmation of the guess that has arisen
is carried out analytically — synthetically later, using known
logical techniques. Therefore, the hypotheses that arise in the
subsequent search process are aimed at confirming (or denying)
assumptions, so they are related to the methods of their ra-
tionale.

Thinking activity, which is attributed to the differen-
tial-integral style, is based on both standard logical steps and
innovative techniques. The search process can begin with the
both guesswork and the traditional logical thinking steps. At
the same time, in the process of developing one direction of
the solution, another idea suddenly appears, which may even
be quite distant from the first. This replacement occurs repea-
tedly, easily, without significant dependence on the initiated
search operations. By studying the components of mathematical
problem, such students activate different structural elements
in different ways: some are associated with a specific opera-
tional meaning, other — with several meanings. If a «single-
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operation» element gains a subjective advantage, it directs the
search in a certain way which often produces a conjecture. The
purpose of the following mental actions is the study of the con-
jecture. If this advantage is not found, the students continue
to study the structural elements, linking them to different
operational meanings.

The style of the mathematical thinking of the students was
manifested in the self-regulation of the search mathematical
process: in how the students plan their actions; to what extent
they are able to take into account the conditions of the problem
important for achieving the solution; what is their individual
control, evaluation and correction of their own actions; as far
as how they are purposeful, able to take into account changes
in the mathematical situation that occur in the search process.
This aspect of the stylistic differences in the creative mathe-
matical thinking is largely expressed through the operational
component, the content of which is the subject to the thinking
strategies of the search process.

It should be emphasized, that individual style is not always
«the best» (the most optimal, the most rational, the most ef-
fective, etc.). Use of individual style, leads more to emotional
satisfaction from the activity than to the expected results.
Choice of rational, but «not one’s personal» style leads to deg-
radation of emotional satisfaction.

The effectiveness of the selected groups of students, cha-
racterized by different styles of mathematical thinking, was
statistically the same. Note that the students with differential
and integral styles used fewer steps to solve the problems than
the students with differential-integral style. However, the
time, which they spent for searching for a solution, in all three
cases was almost the same. The students with the differential
and integral styles spent more time for considering and imple-
menting some thinking steps while moving along their «trajec-
tory» of finding a solution. Having outlined a way of search,
they did not hurry to change it, and tried to find means for
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its realization. The third group of students, who actually fol-
lowed two search paths, moved faster in the direction of each
of them, and easily abandoned the action plan in case it could
not be implemented.

We will give a more detailed analysis of the differences in
the process of understanding a mathematical problem related
to the selected mathematical thinking styles.

The process of understanding a creative mathematical
problem begins with a general acquaintance of the problem con-
dition. Even at this, the very first, micro-stage, we observed
differences in the search actions of the students with diffe-
rent styles. Because the first part of the students tried to read
the task in detail from the beginning of acquaintance with
the task, the second part instantly «ran» the text with their
eyes (it seemed they even remembered a little), and the third
part of the students read it at the usual pace. However, later
it became clear that both groups clearly realized that it was a
mathematical problem, they could even indicate the section of
mathematics to which it should be attributed and describe its
general scheme: «The problem of the motion of a boat moving
in different ways.», «This is an exponential equation with a
parameter» etc.

The result of the first acquaintance of the subjects with
the differential-integral style of thinking was different. They
confused equations with inequalities, a type of a quadrilateral,
the direction of motion of two objects (towards or in the op-
posite direction). That is, the bearers of this style often have
a rather vague idea of the content of the task at the first
acquaintance with it. They clearly needed another reading of
the condition, after that they easily changed the first characte-
ristic of the problem. It is worthwhile noting that most of the
students in this group answered yes to our question whether
they had understood the task.

At the stage of dividing the condition of the problem into
the main and secondary parts (the second micro-stage of the
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understanding the problem), the solvers distinguish what is
given and what needs to be done. The first group of students
paid more attention to clarification of the condition content
and less to the requirements. We made this conclusion on the
basis of the analysis of their statements and questions at this
stage of solving. The second part of the students focuses more
on the task requirements. That is, they focus their mental
efforts on what needs to be found, proved, built, in the con-
ditions proposed by the task. The main part for them is the
requirement and only some parts of the condition, so they try
to focus primarily on the content of the requirements for the
solution. It is worth noting that this orientation occurs fairly
quickly. The differential-integral style of mathematical thin-
king is characterized by a more or less equivalent study of the
both «poles»: the condition and the requirement. At the same
time they are examined alternately.

Later on the students with a differential style break down
the text of the problem in detail into simple elements, diffe-
rentiate them into known and unknown. They try to separate
unknown elements from the context and study them by arti-
ficially including them in different connections with other ele-
ments, with existing theoretical facts (theorems, properties,
etc.). This is a process of likening a new object to a known one
(the third micro-stage of the understanding the problem), by
comparing it with the mathematical constructions which are
known to the subject, on the basis of interpretation through
known mathematical techniques. This, in turn, leads to the
development and testing of the hypotheses, which are mainly
aimed at alternate detailed study of the structural elements of
the problem. Such hypotheses are multifaceted, so they cover
much more mathematical information than the one that leads
to the solution. That is, when the students with this style of
mathematical thinking interpret the problem into «their own»
language, having found the area of the incomprehensible, they
attract a wide range of analogues (mathematical problems,

© Moiseienko Lidiia & Shehda Liubov
DOI (article): https://doi.org/10.32626/2227-6246.2021-51.142-164
http://journals.uran.ua/index.php/2227-6246 153




ISSN 2227-6246 (Print)
ISSN 2663-6956 (Online) MPOBJIEMUW CYYACHOI NCUXONOTIT

DOI: https://doi.org/10.32626/2227-6246.2021-51 2021. BUIYCK 51

mathematical elements, mathematical connections between ele-
ments) and try to get to know the incomprehensible.

The process of likening a new problem to a known problem
occurs fairly quickly in the integrated style of thinking of the
students. At the same time, the mathematical situations to
which the new problem is related by the students can be quite
remote. Their «own» standard arises without visible prior va-
riation in capabilities, without many special actions aimed at
studying the structural elements. Such standard arises in the
form of a hypothesis that covers a number of structural ele-
ments of the problem, and further mental activity is aimed at
its implementation or denial. The result of such point of view
is a synthetic thinking product, which requires a detailed ana-
lysis in the future.

The bearers of the differential-integrated thinking style
achieve their «own» vision of the problem by manipulating
structural elements, which at one time may be a detailed exa-
mination of the known elements of the problem, and at ano-
ther — the study of the idea of likening of a part of the task to
the remembered standard.

It is worth mentioning that the students with the first two
thinking styles, likening the new task to their standards, have
a quite clear idea about them, and the students with the third
style do not have such idea. At the initial stage of the solution,
they do not rely on a clear idea of the standard: «As if, ..., this
task would be about ...». This is the most common expression
of the students with an integral-differential style of thinking
at the stage of studying the problem condition.

The next micro-stage of the understanding process of the
problem condition is supplementing the text with sketches. The
subject with a differential style of thinking tries to study the
problem more in detail, so, if it is possible, he often resorts to
different illustrations. He willingly uses existing illustrations
and creates his own ones. Such illustrations are studied and
constructed in detail: additional constructions are gradually
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superimposed on the drawing, the nature of the relationship
between the elements is studied and new structural connec-
tions are depicted. The final illustration is sufficiently exami-
ned both on the basis of information coming from the text of
the problem, and on the basis of various conjectures and ideas
of the solver. Further mental actions are closely related to the
chosen illustration. These students use the illustrations based
on existing subjective experience often while trying to identify
the elements of the known task in a new one.

The hypotheses about the solution are connected with these
illustrations: the content of the hypotheses is connected with
the illustrations regardless of whether it is a drawing to a
geometric problem or a topological scheme of an algebraic
problem. The detailed examination of the «possibilities» of a
scheme or a drawing turns it into an «operating» element of
the problem which is not revisioned for some time. The most
popular expression in this case was: «As it can be seen from
the picture...»

The students with the integrated thinking style have their
«own» different illustration. It’s more of a scheme, without
over-detailing. It should be noted that innovations are ob-
served even in the construction of the illustrations: geometric
drawings are often made in a non-traditional perspective, the
texts of the problems are «equipped» with original topological
images. There is a tendency to construct several illustrations
of the same problem, but they are all approximations to the fi-
nal illustration. «It will be even clearer», they say in this case,
changing illustrations one after another. The bearers of this
style rely on drawings and schemes too, however, they are not
very closely attached to them. Therefore, they can generate the
idea of the solution often independently of the illustration, and
later they can change the illustration itself. But at the stage
of studying the condition, in the process of understanding the
creative mathematical problem, building an illustration is a
process of deepening of the understanding of the problem for
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them. The same applies to the process of verbalization of dia-
grams, graphs, drawings.

In the differential-integrated style of mathematical think-
ing, the subjects, trying to illustrate a new problem, build
several schemes, drawings, which in the future will operate in
parallel. They are different, because they are based on diffe-
rent personal conception of the problem, which is ambiguous,
and change as if under the influence of the desire to experi-
ment visually with the components of the problem. Although
such experiments eventually reduce to a concrete idea of the
problem, there are often several variants of schemes, that the
subject will use while looking for a solution. Such schemes,
drawings cannot be divided into correct — incorrect, exact —
inexact. The content of these illustrations rather demonstrate
the emphasis on different elements of the problem, its various
aspects, these are illustrations of different understandings of
the essence of the problem.

The content of the details of the problem is clarified on
the same basis as described above. The first group of students
actualizes their various properties, study all possible connec-
tions between them. Gradually, the content of the problem re-
quirement is studied more in detail. This is how the problem
is reformulated, with a further emphasis on what is known to
solve the reformulated problem, what still needs to be deter-
mined, how it can be defined. The second group creates new
mathematical objects at the expense of different operations
and uses them in the future. Actualization of knowledge and
experience contributes to their creation. The problem is refor-
mulated with the help of such newly created notions, because
through their content the conditions and tasks of the problem
are investigated and evaluated, which, in turn, forms an idea
of the expediency of using some updated information and the
content of what still needs to be obtained (the essence of tasks
is formed). Both the first and the second groups in this way
find for themselves the gaps in understanding the conditions of
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the problem and then try to overcome them. Such gaps — areas
of misunderstanding — are localized in certain places in the
content of the problem.

With a differential-integrated style of thinking, the exa-
mination of details is aimed at clarifying the conditions and
requirements of the problem at the same time. And the refor-
mulation of the problem is not clear and unique in its own way.
It contains gaps that do not have a specific localization (each
variant of its reformulation of the problem reveals its gaps).
And since in parallel there are several variants of the problem
reformulated «in their own way», then, depending on their
content, gaps exist in different places. Such reformulations
often concern only conditions or only requirements.

It should be noted that in general the task is presented to
the subject in the form of a holistic system of mathematical
objects, more precisely, in the form of several variants of the
holistic system at this solution stage.

Subsequently, the condition of mathematical problem is
included in the chain of student experience and the first hypo-
thesis about the solution of the problem is sat up.

Conclusions

The style of mathematical thinking is manifested through-
out the whole process of understanding a mathematical prob-
lem, at all its micro-stages. The psychological content of the
mathematical thinking style consists in self-regulation of the
search mathematical process; in individual control, assessment
and correction of personal actions by the solver of the problem,
in his purposefulness, in his ability to take into account the
changes in mathematical situations, that arise in the process
of studying the conditions of the problem and finding the solu-
tion. The phenomenon of mathematical style is manifested at
all micro-stages of the process of understanding a mathemati-
cal problem.
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The style of creative mathematical thinking is an indivi-
dual characteristic of the student’s understanding process of
creative mathematical problems, it is stable in various prob-
lem situations. In the search thinking process in the field of
mathematics, we can distinguish three styles that differ from
each other in the nature, place and role of unconscious thin-
king acts.

The prospect of further research on this problem is to
study the nature of impact of the determined mathematical
styles on the content and effectiveness of other components of
creative mathematical thinking: formation of solving idea of a
mathematical problem, testing the solution.
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MoiiceeHko J1idis, Lllezda /lto6oe. MucneHHESI cmusi po3ymiHHA meop4vux
mMamemMamu4yHux 3a0a4 y npoyeci ix po3e’a3yeaHHsA

AHOTALIA

lMpoaHarnizosaHo pezynbmamu 00CnidxeHb M8opPY020 MaMeMamu4HO20 MuUc-
/IeHHA | KOHCMAaMoBaHO 00UinbHICMb 8UBYEHHA (020 iIHOUBIOYANbHUX 8IOMIH-
Hocmeli WAaXom aHani3y MUCAEHHEBUX CMUJI8 PO38°A3y8aHHA MBoOpYUX Mame-
MOMUYHUX 300aY.

Mema cmammi — 8uOKpemMumu MUC/eHHEBI MamemMamuyHi cmusi 'y cmy-
deHmis i npoaHanisysamu 8raue CMuso Ha Npouec Po3ymMiHHA meop4oi mame-
MaMUuYHoI 3a0a4i.

Lna 8UOKpemsieHHA Ma 8U3HAYEHHA CYMHOCMIi MUCAEHHEBUX Mamema-
mu4yHUX cmunis 6ya10 s8UKOPUCMAHO Memo0d aHAsi3y nowykosux 0ili cy6’ekmis
Yrpooosx# pPo38’A3y8aAHHA MBOPYUX MAMeEMAMUYHUX 300a4 pi3HUX Kaacis. Y
exkcnepumeHmi 83410 y4acme 100 cmydeHmie mexHiyHO20 yHisepcumemy,
npoaHanizosaHo 1000 npouyecis po36’a3y8aHHA MamMeMamuyHUX 3a0aH.

Pe3ynbmamu 0ocnionceHHA. KoHcmamosaHo, w0 MucneHHesul mame-
MamuyHull cmusnb — YinicHa cucmema 830emonos’a3aHux 0ill, 3a 0ornomozoto
AKUX 00CA20EMbCA MUCAeHHesUl mamemamu4vHuli pesynsmam. Came usA cu-
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cmema 8i0pi3HAE OifnbHICMb y 2aay3i MamemMamuku 0OHi€ei MOOUHU 8i0 makoi
H OifgnbHOCMI iHWOT HOOUHU.

Asmopamu 8UOKPeMAEHO MpPU MUCAEHHEBI cmuni y meop4yomy mMame-
MOMUYHOMY MUCAeHHi cmydeHmis: iHmezpaneHul, dugepeHyianbHuli, iHme-
2pasnbHo-0ugepeHyiansHull.

YcmaHo8neHo, wo MucneHHesull cmusnb MpPoABAseEMbsCA y cmydeHmis
yrnpooosx ycix Mikpoemanie npoyecy po3ymiHHA 3a0a4i, 3a 00MNOMO20t0 MpPo-
yeodyp yni3HaBaHHA cMapo20 8 HOBOMY, MMPO2HO3Yy8AHHA MalibymHb020 CMPYK-
mypHuUx 06’ekmis 3a0a4i, 06’€OHAHHA PO3pi3HEeHUX enemeHmig y uine. BiH €
cmilikum w000 3000y pi3HUX Kaacie.

JlosedeHo, W0 pi3Hi MucneHHeEs8i Mamemamuy4Hi cmusi CIpusomMe aK-
myanizayil pi3HUX YacMuH ymosu 3a0a4i, 8U3HAYAOMb pi3HUl xapakmep Oo-
CNIOHCeHHA CMPYKMYypPHUX enemeHmis, npu3sodime 00 (hOPMyBAHHA Pi3HUX
cmucsig 0OHiei i miei # 3adauyi.

YcmaHoseneHo, wjo HeycsidoMsaeHi MucneHHesi 300200KU Maomeo pisHUl
3micm, pi3Hy 3Ha4Yywicme y npoueci po3ymMiHHA MamemamuyHoi 3adavi cmy-
0eHmamu 3 pisHUMU CMUAAMU MAMEeMAMUYHO20 MUC/EHHS.

BucHosKu. MucneHHesuli mamemamuy4Huli cmuse MpoAsaaEMsCA 8rpo-
008X yCb0o20 Npoyecy po3yMiHHA Mamemamuy4Hoi 3adayi, 3a6e3nevye pizHull
3Micm MowyKog80o20 npouyecy, CAPAMOBAHO020 HA PO3YMIHHA Mamemamu4Hoi
300a4i.

Knr4voei cnosa: meopye mamemamuyHe MUC/AEHHSA, Mpouec Po3yMiHHA
MamemMamuy4Hoi 300a4i, MUC/IEHHEBI cMusi MaOmMeMamuyHo20 MUC/EHHS.

MoliceeHko Jludusa, Llle2da J/1iob606b. MbicaumenbHblie cmuau NOHUMAHUSA
meopYecKux mamemMmamu4ecKux 3a0a4 e npoyecce ux peweHus

AHHOTALNA
MpoaHanusuposaHel pesyasmamel UccaedosaHuli meopyeckozo mamemamu-
YecKoz20 MblWeHUA U KOHCMamupos8aHO UenecoobpasHoCme U3y4YeHus e20
UHOUBUOYAMbHLIX OMAUYUL, UCMOML3YA AHAAU3 MbiCAUMenbHbIX cmusel npo-
yecca peweHuUs meop4eckux MamemamuyecKux 3a0ad.

Llenb cmamoeu — 8bidenume mbicaaumesnbHble Mamemamu4yeckue cmusau
y cmyodeHmo8 U MpoaHAAuU3upo8amMs 8/UAHUE CMUAA HA MPOYECC MOHUMAHUSA
meopyeckoli Mamemamu4eckol 3a0a4u.

Llna evideneHus u onpedeneHuUs CywHOCMU MbICAUMeEsbHbIX Mamema-
muyeckux cmusel 6bia UCoN63080H Memo0d aHAU3A MoucKossix delicmeul
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CybbeKmMo8 Ha MPOMAXEeHUU peweHUs MB8oPYeCKUX MAmeMamuyecKux 3a0a4
PA3HbIX KaAaccos. B aKkcrnepumeHme npuHano ydsacmue 100 cmydeHmos mexHu-
YecKoeo yHuUsepcumema, npoaHausuposaHo 1000 npoyeccos peuieHus meop-
YecKux MamemMamuyecKux 3a0ay.

Pe3ynsmamel uccnedo8aHusA. KoHCmamupoeaHo, Ymo MbicaumesnbHbili
mamemamuyeckuli cmusb —3Mo YesaoCmHas CUcCmema 83aUMOCBA3aHHbIX 0eli-
cmeuli, ¢ nomowbro Komopol docmueaemca Mamemamu4eckuli pezynbmam.
VimeHHO makas cucmema omsauyaem mMamemMamuyeckyro 0esmesnbHocms 00-
HO20 Yesnno8eka om makoli #e desmesnbHOCMU Opy2020 Yes108€Kd.

Asmopamu 8bi0es1eHO MpPU MbICAIUMEsbHbLIX CMUSSA 8 MBOPYECKOM Mame-
MamMUuYecKoOM MbluineHUU cmyoeHmos: UHMezpasbHoil, OuggepeHyuansHoil,
UHMe2panbHo-OugpdepeHyuanbHoll.

YcmaHoen1eHo, Ymo MbicaumesnsHbili cmusb Mposasasemcs y cmyoeHmos
HG NpomsyeHuU 8cex MUKPO3IMArnos rnpouecca MOHUMAHUA 3a0a4u, C ro-
MOWbI Mpouedyp Y3HABAHUSA CMApPOo20 8 HOBOM, MPO2HO3UPO8AHUSA bydyueao
CMPYKMypHbiX 06bEKMO8, 06bEOUHEHUS PA3PO3HEHHbIX 371eEMEeHMOo8 8 yesoe.
OH s8a5emcs cmoUKuM 0MHOCUMesNbHO 30004 PA3HbIX KACCO8.

JloKa3aHo, Ymo pasHbie MbicaumesbHble Mamemamuyeckue cmusau co-
delicmeyrom akmyanu3ayuu pasHeix Yyacmeli ycnosus 3a0ayu, onpeodensom
pasHbIli Xapakmep uccaedo8aHus CMpPyKMypHbIX 31eMeHmMos, crnocobcmayom
hOPMUPOBAHUIO PA3HbIX CMbIC108 00HOU U mol x#ce 3a0a4u.

YcmaHoen1eHo, Ymo HeoCo3HaHHbIe MbicaumesbHble 002a0KU UMeom pas-
JIUYHOE coOepHcaHuUe, Pa3au4Hyr 3HAYUMOCMb 8 npoyecce MOHUMAHUA Mame-
mamuyeckol 3a0a4u cmyo0eHmMamu ¢ PasAuYHbIMU CMUAAMU MblUWAEHUS.

Bb1800b1. MobiciumensHbili Mamemamuyveckuli cmusb Mpossasemcs Ha
MPOMAMCEHUU 8Ce20 Npoyecca MOHUMAHUA Mamemamuyeckol 3a0ayu, obecne-
yusaem pasHoe co0epHaHue MNoUCKOB8020 MPoyeccd, ycmpemaeHHO20 HA NOHU-
MaHUe mamemamuyeckol 3a0ayul.

Knrouyessle cnosa: meop4Yeckoe mamemamu4vecKoe MollsneHue, rnpouyecc
MOHUMAHUA Mmamemamu4yecKol 3000'4“, MblICsiumesibHble cmusu mamemamu-
YeCKo20 MblWneHus.
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