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ABSTRACT

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

The aim of the article is to identify the reasons of students’ mathematical
errors and to analyze the influence of mathematical thinking style on the rea-
sons and sense of mathematical errors in the process of solving creative ma-
thematical tasks.

To identify and determine the essence of mathematical thinking styles, the
method of analysis of search actions of subjects during the solution of mathe-
matical problems of different classes was used.

The results of the research. It is stated that mathematical thinking style is
a holistic system of interconnected actions, by means of which the mental ma-
thematical result is achieved.

It has been found that mental errors occurred at all stages of the search
process of students with different mathematical thinking styles. Differences in
mathematical thinking styles become the basis of the content of errors. There
are three groups of causes of mental errors: ignorance, low-quality analogy,
irrelevance of links. Different influence of ignorance on the search actions of stu-
dents with different styles of mathematical thinking is proved.

It is stated that the introduction of low-quality analogy in different styles of
mathematical thinking is different in content. It was found that the irrelevance
of references and conclusions has a different nature in the thinking of students
with different thinking mathematical styles.

Conclusions. Thinking style is manifested throughout the process of solving
a mathematical problem, provides a different content of the search process,
through which a positive mathematical result is achieved or leads to mental
errors.

Key words: creative mathematical thinking, mathematical thinking styles,
mathematical errors.
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Introduction

Psychological researches (Huang, 2013; Fatemi, 2016; Ke-
san & Kaya, 2018) prove that mathematical thinking, produ-
cing a mathematical result, makes mistakes. Such researches
complement the holistic view of the creative mathematical pro-
cess and expand the possibility of influencing the thinking of
mathematicians through the leveling of psychological factors
that cause erroneous results.

Mathematical errors occur on the way of mental search
movement from condition to solution, in the process of mental
operation of mathematical facts. The falsity of a mental ma-
thematical step can be determined by the content of the result:
violation of the truth of mathematical statements, the impos-
sibility of further application of the obtained result, incorrect
solution, etc.

It should be noted that the study of creative mathematical
thinking is a study of the thinking process aimed at solving
creative mathematical problems, that is those which don’t have
ready-made solution algorithms in mathematics, or which are
not known to the solver (Moreno-Armella, Hegedus & Kaput,
2008). The emphasis in solving the problem is on finding a se-
quence of thought steps, rather than determining the finished
result — the answer (even if it is correct) (Jaleel & Titus, 2015;
Shahbari & Daher, 2016).

In addition, the creative mathematical result must be eva-
luated in a categorical-alternative sense: the statement is true
or not. (This cannot be justified in a number of other forms
of creativity). Mathematical results can only be true (under
certain conditions) or false (under certain conditions). Those
who operate on them must take into account their nature and
conditions of authenticity (Schoenfeld, 1992).

Mental activity is always personally and individually
unique. The essence of individual-personal differences in the
process of thinking of a particular person is in the ability to
record certain processes selectively and in the production of
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selective mental actions. Individual differences in search ac-
tivities aimed at solving a new problem are manifested in the
ability to see the problem situation, in the formulation of the
problem for themselves, in particularity of the analysis and
use of task conditions, in the ratio of conscious and uncons-
cious, in the emotional regulation of search etc.

Recognizing the presence of certain individual traits in
the thought process, researchers note that they provide the
individual uniqueness of intellectual activity that is inherent
in each individual in particular (Kholodnaia, 2002; Perminov,
2009).

Style occupies a boundary position between the individual
and the environment, because it is both an invention of a man
and a means of any activity aimed at transforming the envi-
ronment (style of drawing, style of writing, style of cognition,
etc.). This creates a basis for the study of human style or
through the study of its individuality, or through the study of
the features of the activity in the process of which this style
arose. These approaches have been implemented in psychology
(Zhang & Zhua, 2011; Fatemi, 2016).

Based on various individual and personal characteristics,
scientists divide the human thought process into types: practi-
cal and theoretical, empirical and theoretical, productive and
reproductive. Recently, scientists have turned their attention
to clarifying the individual style of activity as an integral
concept that provides information about the individual-perso-
nal particularity of activity (Wojciechowicz, 1999; Perminov,
1999; Kholodnaia, 2002).

As for mathematical thinking, in the literature there is
also a selection of its various individual and personal charac-
teristics and its division into species, types, on such grounds.
They include, for example, the division into «algebraists»
and «geometers», «logicians» and «intuitionists», «those who
make discoveries» and «those who use mathematics for applied
purposes».
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Considering mathematical style as mathematical handwri-
ting, an individual feature of a person who solves a mathema-
tical problem, we, at one time, identified three styles of creative
mathematical thinking (integral, differential and integral-dif-
ferential) (Moiseienko, 2003). This helped us to penetrate
deeper into the procedural and dynamic content of creative
thinking and more. In this article, we will analyze the nature
of mathematical errors that are associated with different thin-
king styles of students who have solved mathematical prob-
lems. The study of the dependence of the causes of mental
errors on the mathematical thinking style in solving various
mathematical problems is an important component of the prob-
lem of elucidating the psychological essence of creative mathe-
matical thinking.

The purpose of the article is: to analyze the nature of the
dependence of mathematical errors of different types on three
styles of creative mathematical thinking: integral, differential
and integral-differential.

The task of the article is: to identify mental errors of crea-
tive mathematical thinking and classify them by cause and to
find out the essence of the influence of thinking mathematical
style on the content of erroneous conclusions in the process of
solving creative mathematical problems.

Methods of the research

The method of research is the analysis of students’ search
actions during the solution of creative mathematical problems
of different classes.

That is, using the problem method of research, we have de-
veloped 23 series of mathematical problems, so that each series
contributes to the study of a particular aspect of mathematical
thinking. A total of 160 tasks have been used. All problems,
regardless of the series, have been divided by the nature of the
requirement for the problem into 4 classes of problems: prob-
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lems for finding an unknown quantity, problems for proof,
problems for construction and heuristic problems.

We have conducted an experimental study of creative ma-
thematical thinking of students of Ivano-Frankivsk National
Technical University of Oil and Gas. 100 students have taken
part in the experiment. Each student has solved 10 different
math problems from different classes.

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 the problem. The tasks have not been limited to a cer-
tain time.

Firstly, to identify the mathematical thinking styles of the
students under study, we have analyzed the search process
in solving three specially selected problems. These have been
multifaceted tasks that contain hidden problems (Moiseienko
& Shehda, 2021). They have provided several solutions based
on various generalized schemes that reflect the meaning of
the problem. In solving these problems, thinking is based on
logical, numerical and spatial components. In addition, solving
them involves guesswork. Analysis of such aspects of thinking
is the basis for differentiating mathematical thinking by style.

The causes of students’ mental errors in the process of
solving the problems have been studied and attention has been
focused on the analysis of the influence of stylistic differences
in mental process of students of the technical university on
these reasons.

Results and discussions
According to the analysis of solving three specially selected
problems, it has been identified that students have three mathe-
matical thinking styles: integral, differential, integral-diffe-
rential. We should note that mathematical thinking of almost
all students has been attributed to one of these three styles.
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The thinking process of students with a differential style
consists in a detailed study of the condition of the problem:
separation of structural elements, study of their properties
and relations, production and testing of numerous hypotheses.
As a result, structural elements acquire different operational
meanings, which incline the subject to various mathematical
actions, often at random. However, this contributes to an in-
depth study of the problem situation. The initial idea of the
solution in the differential style of mathematical thinking
arises as a conscious result of intellectual activity, a little later
in the form of a reference problem. Logical steps are encrusted
with conjectures, which, in turn, speed up the search, but the
idea of a solution is formed from the original concept cons-
ciously and systematically.

Students with integral thinking style have fundamentally
different perception of the problem. For them, the problem
is a holistic system of mathematical objects with certain al-
ready functioning properties. The students introduce into the
problem only some of potentially possible properties of the
components of mathematical elements. That is, the structural
elements immediately generate a specific operational meaning,
which determines the direction of the search and ensures the
emergence of conjecture, which arises suddenly in the initial
stages. It combines some of the structural elements of the
problem and mathematical knowledge associated with those
elements, creating a specific model of the problem situation.
The content of such guess is often to reconstruct the compo-
nents, to abandon the traditional vision of the problem. Hence-
forward, the guess is investigated (confirmed or refuted) using
known logical techniques within the current model. Hypothe-
ses that arise in the subsequent search process relate to me
thods of logical substantiation of conjecture. That is, in in-
tegral mathematical thinking style, the primary concept of a
solution arises unconsciously, but is formed into a solution by
means of systematic conscious thought steps.
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The perception of the problem by students with differen-
tial-integral style is ambiguous. It may happen that at first
the problem for them is a set of different mathematical objects
as for the students with differential style of mathematical
thinking, or a holistic system as for the students with integral
thinking, but after a certain period of time, they change this
primary vision of the problem to another. This change occurs
repeatedly. Mathematical thinking of the representatives of
the differential-integral style, at the same time relies on stan-
dard logical steps and innovative techniques. Accordingly, the
search process can begin with both conjecture and traditional
logical steps. Different structural elements of the problem are
activated in different ways: some are associated with one spe-
cific operational meaning, others — with several of them. In
case of the subjective advantage of a «single-operation» ele-
ment, it is this element who directs the search in a certain
way. If this advantage was not found, the students continued
to study the structural elements, linking them to other opera-
tional meanings. And in the process of developing one way of
the solution, another one, which is sometimes quite distant
from the first, may suddenly appear. Such a change is made
easily, without a noticeable attachment to initiated algorith-
mic actions, or to actions based on the guess. Therefore, in dif-
ferential-integral style of mathematical thinking, the primary
concept of the solution may arise as an unconscious product
of thought, or as a result of conscious thinking. But it is not
a sign of the functioning of a clear model of the problem si-
tuation described by the mathematical problem. Such a model
usually does not exist, but there are several options that could
potentially be the basis for its creation.

The effectiveness of search actions of the selected groups
of students by the styles of mathematical thinking was statis-
tically the same.

We state that students with different mathematical thin-
king styles made mental errors at all stages of their search
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process. They were based on errors of various cognitive pro-
cesses (attention, imagination, memory, etc.), emotional state,
psychological properties of the person who solved the problem.
We have identified three groups of causes of mental errors:
ignorance, low-quality analogy, irrelevance of references.

Ignorance. This is one of the most obvious reasons for er-
roneous conclusions. In the absence or insufficiency of mathe-
matical knowledge and experience, the student cannot create
a complete picture described by the problem; cannot detect
all existing connections between structural elements, find out
their properties. Conclusions made in such an information-con-
strained environment are often wrong. Ignorance itself leads to
incomplete comparison. It may not just be about ignorance of a
theorem or formula. For example, the use of verbal construc-
tions «not more than», «none», «does not exceed», «at least
one», etc. implies their clear mathematical meaning. Failure
to comply with it led to production of defective consequences
of mathematical statements, which, in turn, gave rise to ma-
thematical errors.

Low-quality analogy. The use of analogy is one of the basic
skills of thinking, the basis of understanding anything. Howe-
ver, the analogue can be misused and cause erroneous con-
clusions. We observed analogies only in appearance, without
penetrating the essence and transferring the known one to new
conditions by insignificant parameters.

Another low-quality analogy is associative influence. 1t is
known that if two events occur close in time or space, then on
the basis of the formed connection, a person, when one of them
occurs, expects the other. The same is when solving mathema-
tical problems: if from a subjective point of view a particular
problem, or a part of it, seems similar to the known, then the
one who solves it, transfers the elements of the known problem
to a new one, without noticing a significant difference between
them. Associative influence, as the basis of erroneous conclu-
sions, has been most often observed in the study.
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When solving mathematical problems, there are erroneous
conclusions, which are based on the use of an analogue on the
principle: «We have always done in such a way». In this case,
the veiled nuances of the problem are not revealed. They are
retouched by the emerging guidelines of the problem and pro-
voke conclusions without taking into account such nuances.

Often, subjects solving mathematical problems deliberate-
ly ignore some of the information in the problem. In fact, we
are not talking about those cases when something was not no-
ticed, but about the deliberate manipulation of a new problem
situation under the existing standard solution by neglecting
information, or supplementing the problem with additional in-
formation.

Irrelevance of references and conclusions. Wrong con-
clusions from specific conditions, irrelevance of references in
forming a conclusion are another reason for errors in mathe-
matical thinking. In particular, we observed mental inferences
about the causal relationship between two mathematical state-
ments, which is made only on the basis of following one of
them, or their coexistence (false cause). Otherwise, we recor-
ded the wrong ratio of the whole and its parts.

Sometimes students, when solving a mathematical problem,
allow its simplification: they don’t solve in a general form, but
giving a specific meaning to the unknown (easing the contra-
dictions) items. Meanwhile it is not stated that this is only a
partial case, and that the student, for example, cannot cope
with the general one. That is, we are talking about those cases
when the result is accompanied by a subjective belief in the
validity of the solution found for this problem, and the falsity
of conclusions and references is not noticed.

Another example of irrelevance of references and conclu-
sions is the «unjustified dichotomy». As you know, in mathe-
matics, you can often say «yes» or «no» to the statements.
This is the reason why some of the respondents to a number of
questions, which were formulated as follows: «Does it exist ...»
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«Can it be ...», considered the solution to be the answer: «yes»
or «no». Subjectively, they formed the task of choosing one
of the two possible options — this was the content of their
solution. In fact, those tasks had a much deeper meaning and
provided much more possible options.

The cases we have called the «vicious circle» are interes-
ting. In this case, the condition becomes a reformulated con-
clusion, and the structural scheme of the argument resembled
a circle, where the conclusion is based on the reformulated
conclusion. For example, when solving the problem of the pos-
sibility of drawing a plane through 4 points, the following rea-
soning was recorded: «Once we draw a plane, then under this
condition, it will be possible to draw it».

We analyzed the mistakes made by students with three
styles of creative mathematical thinking that we had previous-
ly singled out. We should note that we observed all kinds of
errors in search activities of students of all styles of mathe-
matical thinking. The quantitative calibration of errors caused
in different ways is given in Fig. 1.

100

80

20

0 differential integral style di!feren tial- nonidentified
style : integral style
Dignorance 255 308 39.6 12
m low-quality analogy 59,2 243 222 253
irrelevance of references 153 449 0 64,7

Fig. 1. Dependence of the type of errors on the mathematical
thinking style
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Despite the different number of errors of the same type
that took place in the mathematical thinking of students with
different styles, it is necessary to emphasize their different
qualitative content.

Ignorance. If the absence or lack of knowledge and expe-
rience does not allow all students to create a complete picture
described by the problem, then this state of affairs does not
equally affect the search activities of students with different
styles of mathematical thinking. For this reason, students with
differential mathematical thinking do not correctly identify all
the existing connections between the structural elements and
find out their properties. This suspends their search for a long
time, does not allow forming a successful solution hypothesis.
Their hypotheses resemble the expressions «If..., then».

Students with integral style consciously «fit» unknown
facts of the problem (those who do not know). Under any cir-
cumstances, they seek to formulate a hypothesis for the solu-
tion, and later to find out the unknown item. Their hypothe-
ses are based on an inner conviction in a certain direction
of further search actions, and on the thought that unknown
knowledge will contribute to their chosen direction of finding
a solution. They often rely on incorrect mathematical facts,
guessing the false properties of mathematical objects, but
those that support their chosen hypothesis.

Students with differential-integral mathematical thinking,
after finding out the impossibility to use certain structural
elements due to ignorance, try to neglect them and solve the
problem without them, that is to form a hypothesis without
some of the components of the problem, which are given by
the condition. When they fail, they re-study the condition of
the problem, skipping what they do not know. We mean the
conscious rejection of information that is not supported by
knowledge.

Low-quality analogy. We often observed incorrect use
of analogues in the search actions of students with integral
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thinking style. Their desire to formulate a solution hypothesis
quickly led to the use of an inferior analogue, an analogue
by insignificant parameters. Students with differential mathe-
matical thinking style almost did not assume this. After all,
before making a hypothesis, they thoroughly study the struc-
tural elements of the problem, discover their various pro-
perties and connections. In mental activity of students with
differential-integral style of mathematical thinking at the in-
termediate stage of solving the structural elements are not
thoroughly studied. Therefore, they often have the wrong use
of analogues, but these students often abandon such analogues
in further work on the problem.

Most often the basis of erroneous conclusion was associa-
tive influence. In this case, mental actions of students with
different styles did not differ. But the use of the analogue on
the principle: «We have always done so» was more typical for
the students with integral mathematical thinking style.

Conscious ignoring some information is also interesting.
This is not about rejecting information that falls out of the
student’s mathematical knowledge system. We focus on dis-
carding of pieces of information as unnecessary. It should be
noted that this is not always wrong when solving mathemati-
cal problems (there are problems with redundant or missing
information). We analyze mental errors when solving problems
that did not contain redundant information. It is noted that
students with differential mathematical thinking style more
often rejected «unnecessary» information, and students with
integral style added «missing» data in the condition of the
problem. Students with differential-integral style of mathe-
matical thinking acted in two ways.

Irrelevance of references and conclusions. More often
we observed errors of this type in search actions of students
with differential-integral thinking style. However, in content,
they differed significantly among the carriers of the three de-
fined styles. In differential style, students more often used
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the wrong ratio of the whole and its parts, and in integral
style — simplification: the conscious solving the problem not
in general, but giving the unknown a specific meaning (easing
the contradiction). Meanwhile, the first group does not recog-
nize (for some time) that this is only a partial case, and the
second group consciously insists on the accuracy of the result.
Students with differential-integral thinking style were more
likely to have an unjustified dichotomy, or a vicious circle. By
hypothesizing that a «yes» (or «no») answer should be given,
or by accepting the requirement of the problem as a condition,
they tried to find confirmation of this by studying in detail
the structural elements of the problem and their connections.

It was not possible to give a differentiated description of
the causes of errors made by the students whose mathematical
thinking was not attributed to these three styles.

The causes of students’ mathematical thinking errors were
also self-confidence, emotional state. However, we do not con-
sider them in this article.

Conclusions

The creative mathematical thinking style is an individual
characteristic of students’ search process in solving creative
mathematical problems. It is stable to various problem situa-
tions and is manifested in self-regulation of mathematical
search process; in individual control, evaluation and correc-
tion of the decision-maker’s own actions. The phenomenon of
mathematical style is also manifested in the nature of mental
errors. Differences in mathematical thinking styles by nature
of the flow of mental actions, by place and role of unconscious
mental acts become the basis of the content of errors. Having
distinguished three styles (differential, integral, differential-
integral), we can state different influence of ignorance on stu-
dents’ search actions.

For students with differential mathematical thinking
style, who base their actions primarily on logical steps, igno-
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rance leads to ineffective solution hypotheses and often to in-
correct solutions. They are less likely than others to misuse
analogues, but often allow the wrong ratio of the whole and its
parts, consider some information in the problem superfluous.
Their desire for a comprehensive (often unjustified) study of
structural elements distracts attention, does not lead to the
selection of the main problem, and thus its misunderstanding
and inability to form a correct solution hypothesis. Students
with integral style, who often produce solving hypotheses un-
consciously, supplement the lack of knowledge with partially
correct mathematical facts, which also leads to incorrect solu-
tions. Students with differential-integral mathematical thin-
king deliberately reject information that is not known.

Students with different mathematical thinking styles use
analogues in different ways. Incorrect use of analogues by in-
significant parameters is more often observed in search actions
of students with integral thinking style, which is manifested
in easing the contradiction inherent in the condition of the
problem, in addition of the «missing» information. The analo-
gy made in this way often becomes the basis of the project of
the solution and receives subjective belief in its correctness.
Students with differential mathematical thinking style use
analogues by insignificant parameters much less, however,
they more often consider some information in the problem
superfluous. In mental activity of students with differential-
integral style it is also common to misuse analogues, but these
students are more likely to abandon such analogues in further
work on the problem.

The irrelevance of references and conclusions was more of-
ten observed in search actions of students with differential-
integral thinking style and was manifested in the use of unjus-
tified dichotomy. Students with differential style more often
used the wrong ratio of the whole and its parts, not recog-
nizing the partial meaning of the problem, and students with
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integral style used simplification, accompanied by conscious
belief in the accuracy of the result.

It was not possible to give a differentiated description of
the causes of errors made by the students whose mathematical
thinking was not attributed to these three styles.

The prospect of further research on this problem is to
study the means of psychological influence on the creative
mathematical thinking of people with different mathematical
styles to avoid mental errors.
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MoliceeHko /lidia, LLie20a /Tiob608. 3anexi Hicmb BUHUKHEHHA MAmMeMamu4yHuUxX
MoMusIoK 8i0 MUC/IEHHEBO20 MAMEMAMUYHO20 CMUSIIO

AHOTALIA

Mema cmammi — sussumu npu4YuHU BUHUKHEHHA mamemamu4yHuUx rnomusiok
y cmydeHmis, npoaHasnizysamu enaue Mamemamu4Ho20 MUC/AEHHEBD20 CMuU-
/10 HA MPU4YUHU BUHUKHEHHA ma 3mMicm mamemamuyHUX MoMusoK y I'lpOL(ECi
p038°A3y8AHHA MBOPYUX MAMEMAMUYHUX 30004 CmydeHMamu.

Jlna po3s’szaHHA nocmasneHux y pobomi 3a80aHb BUKOPUCMAHO maKul
meopemu4Huli memo0d 00CniOHEeHHA: aHani3 nowykosux Oili cyb’ekmis ynpo-
008X P038’A3Y8AHHA MBOPYUX MAMEMAMUYHUX 30004 Pi3HUX KAdacie.

Pe3ynbmamu 0ocnioxceHHA. [1poaHani308aHO pe3yabmamu 00cnioHeHb
meop4o20 Mamemamu4yHo20 MUCAEHHA U KOHCmamosaHo 0ouinbHicme 8u-
8YeHHA MPUYUH BUHUKHEHHA MUC/IEHHEBUX MOMUSIOK W/IAXOM aHAAMI3Y MUCAEH-
HEBUX CMUi8 p0O38°A3Y8AHHA MBOPHUX MaMeMamu4Hux 3a0a4. BusHavyeHo, wo
MucneHHesul mamemamu4vHul cmusb — YinicHa cucmema 830EMON08’A3aHUX
0ili, 30 donomozoto AKUX 00CA2AEMbCA MUCEHHEBUU MamemMamuy4Hull pe3ysnb-
mam.

YcmaHoeneHo, W0 MUceHHESI MOMU/IKU BUHUKA/U HA 8CiX emanax nowy-
K0B8020 npouyecy 8 cmyodeHmis i3 pi3HUMU MUCAEHHEBUMU MAMeMamu4yHUMU
© Moiseienko Lidiia, Shehda Liubov

DOI (article): https://doi.org/10.32626/2227-6246.2021-54.116-136
134 http.//journals.uran.ua/index.php/2227-6246




ISSN 2227-6246 (Print) 3B6IPHUK HAYKOBUX MPALLb
ISSN 2663-6956 (Online) ”rPOBJIEMM CYYACHOI NCUXO/0rIi”

DOI: https://doi.org/10.32626/2227-6246.2021-54 2021. BUINYCK 54

cmuaamu. BiOmiHHocmi mamemamu4Hux MUC/neHHEBUX CMUsli8 Cmasu OCHO-
8010 3MiCMy MOMUsIOK. BUOKpeMaeHO mpu pynu NpuYuH 8UHUKHEHHS MUC/eH-
HEBUX MOMU/IOK: HE3HOHHS, HEAKICHA OHAs102id, HepenesaHMHiCMb MoCuUsaHb.
LlosedeHo pi3Huli 8nau8 He3HAHb Ha nowykosi 0ii cmydeHmis i3 pi3HUM cmu-
7emMm Mamemamu4Ho20 MUC/EHHS.

lpu3HaveHo pi3He 3a 3MiCMOM ynposadiceHHs HEeAKICHO20 aHAs102i3yY8aH-
HA [pu Pi3HUX CMUAAX MAMeMamuyHo20 MUCAeHHA. 3’Aco8aHo, Wo Hepersie-
B8GHMHICMb MOCUAAHb | BUCHOBKI8 MAE€ pi3HUll xapakmep y MucsieHHEesiIl Oifsb-
Hocmi cmydeHmis i3 Pi3HUMU MUC/AEHHEBUMU MAMeMamMuYHUMU CMUAAMU.

BucHosKu. MucneHHesuli Mamemamuy4Huli cmusb NpoAenseEMbCA 8rpo-
0083 yCb020 npouecy po38’s3y8aHHA MamemMamu4yHoi 3ada4i, 3abe3neyye pi3-
Huli 3Micm rowyKo8020 rnpouyecy, 3a 00NoOM0O20H AK020 00CA2AEMbCA M03UMuUs-
Hul mamemamuyHuli pe3yanbmam, w0 npu3eooums 00 MUCIeHHEBUX MOMUJIOK.

Knrouosi cnoea: meopye MamemMamuyHe MUCAEHHS, MUCAeHHESI cmuni
MamemamuyHo20 MUC/IEHHS, MameMamu4Hi MOMUsIKU.

MoiiceeHko /ludus, LLle2da /Tlobosb. 3aeucumocms 803HUKHOBEHUA mMame-
MamuyecKux owuboKk om MbIcaAUMEAbHO20 MAMEMAMUYECK020 CMus

AHHOTALNA

Lenb cmameu — 8b198UuMb NPuU4UHbLI 803HUKHOBEHUA OWUBOOK y cmydeHmos,
MPOAHAAU3UPOBAMb 8/AUAHUE MAMEMAMUYECKO20 MbICAUMENbHO20 CMUAA HA
MPUYUHbI BO3HUKHOBEHUS U coOepxcaHue owuboK 8 rnpoyecce peuieHus meop-
YecKux Mamemamu4ecKux 3a0aH.

Jna peweHus nocmasaeHHbIx 8 pabome 3a0a4 UCroAb308aH caedyrowuli
meopemuyeckuli Memoo uccaed08aHUA: OHA/U3 MOUCKOBbIX delicmauli cybb-
eKmo8 Ha NPoMsaAMeHUU peweHUs M8op4YecKUXx MamemMamu4eckux 3a0a4 pas-
HbIX K/10CCO8.

Pe3ynbmamel uccnedosaHus. [1poaHANU3UPOBAHbLI pe3yabmamel uccre-
0o8aHuli MBOPYECKO20 MAMEMAMUYECKO20 MblUWAeHUS U KOHCMamupoe8aHo
yenecoobpasHocMo U3YYeHUS MPUYUH B03HUKHOBEHUA OWUOOK, UCMOAb3ys
QHAAU3 MbICAUMEnbHbIX cmuseli peweHUs meopyecKux MamemMamuyecKux
300auy.

OnpedeneHo, YMo MbICAUMENbHbIG Mamemamuveckuli cmusab — smo ye-
7I0CMHQAA cucmemMa 83aUMOCBA3AHHbIX Oelicmauli, C MOMOWb0 KOMopbix 00-
cmueaaemcs mamemamuyeckuli pe3ysemam. YcmaHoesneHo, Ymo MbiC/aumess-
Hble oWUbBKU 803HUKAOM HA 8CEX 9Marax MoucKkosozo rnpoyecca y cmyoeHmos
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C POA3HLIMU MbICAUMENbHLIMU MameMamuyecKkumu cmuaamu. Omau4yue mame-
Mamu4eckux MmbicaumerssHolx cmuseli cmaso 0CHOBAHUEM COOepPHaHUA OWu-
60K. BbiOeneHo mpu epynibl MPUYUH 803HUKHOBEHUS MbIC/IUMEsIbHbIX OWUBOK:
He3HaHuUe, HeKaYecmeeHHaAa aHAM02Us, HepeaesaHMHOCMb CCbiAOK. JJOKa3aHO
pasHoe 8nuAHUe He3HaHUl Ha nouckossle delicmaus cmyodeHmMos ¢ PasHbIMU
CMUAAMU MamMeMamuyecKko2o mMblneHus. lpedHa3HavyeHo pasHoe no cooep-
HAHUKO 8HEOpeHUEe HeKayecmeeHHO020 aHAAU3UPOBAHUA MPU PA3HbIX CMUAAX
MamemMamu4yecKko20 MblWAeHUsA. YCmaHo81eHOo, Ymo HepenesaHMHOCMb CCbl-
/10K U 861860008 UMeem pasHbili Xapakmep 8 MbiciiumesnsHol 0eamenbHocmu
CcMy08eHmos ¢ pasHbIMU CMUAAMU MAMeMamu4ecko20 MblUWAeHUs.

Bb1800bI. MbicnumenbHblli mamemamuyeckuli cmuab nNposasaaemcs Ha
MPoOMAXEHUU 8Ce20 npoyecca peweHus mamemamu4eckol 3ada4vu, obecre4u-
80 pa3HoOe COOePIHaHUEe MOUCKOB020 MPOYECCa, C MOMOW,bI0 KOMopo20 0ocmu-
20emcs KaK no3umusHelli mamemamuyeckul pe3yasmam, mak u obpasyromcs
MbICAUMesnbHbie OWUOKU.

Kntovesble cnosa: meopyeckoe mamemamuyecKkoe MblilisieHue, Mbicau-
mesnbHble CMUsaU MamemMamu4ecKo2o MbllWsaeHUs, MamemMamuyeckue owubKu.
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