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VISUAL MODELING OF THE MANIFESTATION
OF THE ESSENCE OF MATHEMATICAL CONCEPTS
AND METHODOLOGICAL PROCEDURES

Abstract. One of the ways to enhance the effectiveness of mathematical education of schoolchildren is to
actualize solutions to complex tasks by adapting modern science. This possibility arises in the identification of
"problem areas" of mathematics education and the construction of generalized constructs that are associated with the
"problem area". In this article, on the basis of the dialogue of cultures and means of mathematical and computer
modeling structured stages of adaptation and technological constructs of actualization synergy in training at the
study of the notion of limit of a function. Didactic mechanism of the development of the essence of this construct is
the implementation of the model cluster founding, are equipped with the motivation, applied learning situations and
tasks at different levels. Longitudinal study of problem areas allows us to effectively develop the intellectual
operations of thinking, intercultural communication, creative independence and self-organization of the schoolboy.

Keywords: mathematical education, dialogue of cultures, synergy, clusters of a founding, functional literacy
activities, computer simulations, solve complex problems, limit of a function.

Introduction. Young people of the modern world have become more intolerant of manifestations of
established stamps in education, lack of flexibility in teaching influences, have become pragmatic in
assessing the emerging circumstances of life, giving priority to building personal preferences and
prospects for their future life. At the same time, intellectual operations of thinking (understanding,
concretization, abstraction, generalization, modeling, analogy, associations, etc.), which underlie the
formation of universal learning activities of trainees, have ceased to develop effectively in school
education for various objective and subjective reasons. And in this process, the role of mathematical
education is lost as one of the most effective tools for personal development and development of social
experience of previous generations, including amidst grandiose applications of mathematics. Suffice it to
mention the achievements of fractal geometry (B.Mandelbrot, M.Feigenbaum, M.Barnslow, E.Feder,
V.S.Sekovanov, etc.), the theory of chaos and catastrophes (G.Khaken, E.Lorents, A.N. Kolmogorov ,
V.I. Arnold, G.G. Malinetskii, R. Tom, O. Ressler, etc.), the theory of fuzzy sets and fuzzy-logic (T. Zade,
A. Koffman, R. Ronald, etc.), theory coding and encryption (K.Shannon, D.Huffman, L.S. Khill, etc.), the
theory of generalized functions (L.Shvarts, L.V. Sobolev, .M. Gelfand, A.Martino, V.P. Palamodov,
etc.), etc. But it is under modern conditions of intensive application of mathematical methods in science,
in the humanities, in technology and related sciences, and even in conjunction with information
technology, these studies would certainly have to be reflected in the changing programs of school and
university mathematical education. First of all, there is a growing need for the actualization of generalized
constructions and relations in the content of school and professional mathematical education, connected
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primarily with the solution and research of complex problems by means of mathematical and computer
modeling. As S.L. Rubinshtein [2] "... the generalization of the relations of objective content is, and then
is realized as a generalization of the operations performed on the generalized substantive content;
generalization and consolidation in the individual of these generalized operations lead to the formation of
the corresponding abilities in the individual. " In such a paradigm, the teacher plays the most important
role in improving the quality of teaching mathematics in high school. For example, ideally the future
teacher should master the generalized content and methods of activity in the university so that when he
comes to school, learn the school subject together with the students at the level of a well-founded entity,
thus denying the so-called known "double oblivion" Klein.

Our concept assumes that the teaching of mathematics should take place in an informationally
saturated educational environment in the context of a dialogue between the mathematical, informational
humanitarian and natural science cultures and the integration of the didactic efforts of the teacher and
pupil in the direction of revealing the essences of the basic educational elements (established symbolic
forms, concepts, theorems, procedures, algorithms, ideas). And similar processes are directly related to
synergetic effects and mechanisms of perception of complex information by the student's personality, the
development of his mathematical abilities and creative independence, the construction of special
procedures for mastering mathematical sign forms, objects and phenomena. As a result of such cognitive
activity, the growth of educational and professional motivation, the development and self-development of
thinking, and the expansion of experience and culture in the context of applied and professional
orientation will be noticeable. Therefore, the alignment of stages and hierarchies in the process of level
identification of the essences of mathematical forms, concepts and procedures by means of visual
modeling is the most important mechanism to overcome the formalism in mastering the content of
mathematics and represents a serious and far from solved problem in the didactics of mathematics.

Methodology, theory and technology. The realization of the announced concept is connected with the
mastering of complex knowledge by the means of mathematical and computer modeling in a saturated
information and educational environment. An effective tool for mastering complex knowledge can be the
research and adaptation to the school or university mathematics of modern achievements in science that
are vividly and significantly represented in applications to real life, the development of other sciences,
high technologies and industries. The development of the philosophical concept of complexity (I.Kant,
G.V.Gegel, I.Prigozhin, G.Khaken, V.V.Orlov, 1.S.Utrobin, H.Alven, T.Vasilieva and others) is mediated
extensive experimental material, practice and interdependence of integrative processes in science,
technology, economics, social transformations and educational paradigms. Polyvalence, multiplicity,
multipolarity, unpredictability, emergence and disequilibrium of the modern world cannot be unrelated to
the categories of development of the essence of objects, phenomena and processes through the
manifestation of the regularities of transitions to higher levels of complexity as components of a concrete
general theory of development (V.V. Orlov, St. Bir, N. Winer, G. Neumann, and others). The researchers
conclude that complexity is an integrating characteristic of the ability to self-organization when certain
critical levels are reached. So French P.A. and Funke D. [8] define the RHC as a multi-step behavioral
and cognitive activity aimed at overcoming a large number of previously unknown obstacles between
fuzzy, dynamically changing goals and conditions. Psychological features of mastering complex
knowledge were studied in detail by A.N. Poddyakov [1]. We further explore the directions of
pedagogical support for mastering complex knowledge by students on the basis of adapting modern
achievements in science to school and university mathematics with the manifestation of synergistic
effects.

1. The basic notion of the presented concept is the concept of foundation as a philosophical category,
pedagogical technology and psychological mechanism of personality development [3]. What is the
phenomenon of foundation? Funding is the term used in phenomenology (and in other sciences) to
describe the relationship of ontological justification. E. Husserl defines the funding relation as follows: A
is founded by B, if for existence of A it is essential that B, only in unity with which A can exist. The
foundation ratio can be one-way (A is weighted in B) or two-sided (A and B are weighted into each
other). According to the phenomenological teaching, all complex high-level acts and objectifications are
grounded in the original simple acts and subjects. In pedagogy for the first time the concept of foundation
was introduced by V.D. Shadrikov and E.I. Smirnov in 2002 [4] as the process of creating conditions for
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the gradual deepening and expansion of school knowledge in the direction of professionalization and the
formation of an integral system of scientific and methodological knowledge as the process of forming an
integral system of professional and pedagogical activity. In connection with the revealed tendencies, the
authors proposed to deepen the theoretical and practical components of the mathematical education of the
future teacher of the natural-science profile by changing the content and structure of the natural-science
and methodological training in the direction of strengthening the school component of natural-science
education, with the subsequent establishment of the knowledge and experience of the individual at
different levels. The fundamental difference between the structure-forming principle of foundation is the
definition of the basis for a spiral scheme of modeling the basic knowledge, skills, and skills of subject
(including mathematical) preparation of students of higher pedagogical universities. School knowledge
will become a structure-forming factor, allowing to select theoretical knowledge from the higher-level
subject area, through which the knowledge of the school is born.

The problem, however, is connected with the fact that the generalized essence is complex,
multilayered, multifunctional and difficult to master by many students. It is clear that such situations in
the mastery of mathematics require the introduction of special procedures, stages and methods of
cognitive activity of schoolchildren for the maximum possibility of updating the order parameters in this
"chaos" of mathematical concepts. It is the dissection of the essence of the means of visual modeling of
such "problem zones" in mathematical education that is possible by designing a dialogue of mathematical,
information, natural and humanitarian knowledge with the manifestation of synergistic effects.

2. It is this mechanism that serves as a visual modeling [6] as an innovative construct aimed at
identifying the essence of mathematical concepts, procedures and situations based on modeling in
teaching mathematics, it is necessary to lead to understanding. The main element is the centering of the
student, the optimal inclusion of his perceptual, cognitive, reflexive, emotional-volitional, motivational
and creative structures in the development of mathematical knowledge. The main thing is the adequacy of
the a priori model and the results of students ' mental activity, conscious and leading to understanding.
Visual simulation is an interactive triad: the person model — understanding. Necessary attributes of a
visual simulation: the mutual transitions of sign systems: verbal, symbolic, figurative and graphic and
specific activity; stability of perceptions of mathematical knowledge; the adequacy of the a priori and
effective models; the selection and updating of basic educational elements; the sensitivity of the
modalities of perception; activity cognitive processes. It is necessary to know the peculiarities of mental
development of each student, types and hierarchy of models, means of optimization of logical structures,
laws of perception and operation of sign systems, means of diagnosis of personality and intellectual
operations, controlling and evaluating procedures, self-improvement and retraining of teachers. Therefore,
the actual problem is the organization of the process of learning mathematics, when the views arising in
the thinking of students reflect the basic, essential, key aspects of subjects, phenomena and processes,
including through adequate modeling of mathematical knowledge. It is the identification and formation in
the cognitive process of these nodal, supporting qualities of the object or the process of perception
(perceptual model), adequately reflecting the essence of the object or process, and is the essence of the
process of visual modeling. At the same time, the models fixing the procedure of mathematical actions in
the process of research activity acquire special significance.

Since the essence reveals its reality in the totality of the external characteristics of the object, in its
manifestations, revealing the essence through the philosophical categories of the internal, General,
content, cause, necessity and law, first of all, we determine the component composition of the content and
procedural characteristics of the manifestation of the essence. Content modus: symbolic, verbal,
figurative-geometric and tactile-kinesthetic manifestations; procedural modus: historical-genetic,
concrete-activity, experimental and applied educational situations and manifestations. Comprehension of
the subject matter by students in a certain categorical field of knowledge and methods of activity,
sufficient for the success and effectiveness of operating with it, does not necessarily coincide in the
content and severity of the essential links. Moreover, it is possible to attach additional links that, together
with the necessary links, create the integrity and hierarchy of the entity in this categorical field. This
variability and mobility of the subject matter requires updating the step — by-step progress to its cognition
and determines the third dimension of the essence-personal-adaptive in its characteristics, and determines
the three-component integrity of the subject matter as an object of cognition in the course of cognitive
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activity. Thus, we present the following structural and functional model of the essence of mathematical
learning elements (Fig.One):

Comep:kaTe bHBIH IIpomeccyansHbIH
KOMIOHEHT KOMIIOHEHT
IpOAB/IeHHA IIPOSIBJICHHA
Moayca Moayca
I~

3HAKOBBII HCTOpHKO-I’eHETH‘IEClﬂIﬁ

KOHKPeTHO-JeATEe/IbHOCTH bl

~
BepOANBLHBIH N N

") ~ "]
oﬁpaano—reomeTpnqemnn N JKCIePHMEHTAIBHBIH

OpHEKIATHOH

JIHYHOCTHO-ATANTAHOHHBI I
KOMIOHEHT N OABJIeHHA
Moayca (YPOBHH)

Figurel - Structural-functional model of the essence of mathematical learning elements

3. Dialogue of cultures is a methodical mechanism: within the framework of this work it is used as a
dialogue of cultures in its personal aspect (DCL), as communication of personalities of participants - DCL
(Yk - yuenwk; Y - yuurens), carried out by them on the basis of a work of culture (PC), arisen in a
certain facet of culture and / or represented in any of the possible incarnations, including the educational
text created, including in the process of the DC. First of all, the DCL presupposes the spiritual
communication of specific carriers of individual (personal) culture with the use of all the basic
components of each individual. In real execution, the DCL is implemented as a kind of a triad in the field
of meanings given by an ordered triple ( "culture of one participant"; "PC culture"; "culture of another
participant” ). In the educational process, the teacher (UL) and the students (UC) in their various
combinations (one - one, one - group, group - group, etc.) appear as participants in the DCL. The role of
the teacher is to organize and manage the DCL until its completion and / or transition to a new DCL based
on, preferably, those PCs that were created within the framework of the committed DCL. DCL in the
methodical sense is an art (and a kind of technology) of such an organization of learning, in which
dialogue participants need an outbreak of understanding, that is, "suddenly" a new (personally new)
understanding of the PC under consideration. In other words, the technology of DCL is based on
"dialectic as a dialogical art" (M. Mamardashvili), as the creation of own PCs; only then can we assume
that there is a "thawing" of dialectics as a dialogical art. In our understanding, the place of DCL (in any of
its variants) is the second stage of knowledge of a mathematical object.

It is believed that the DCL was held if, as a result, a new work of culture (PC,) appeared for the
participants, created in the process of communication as a result of a joint or individual transformation of
the original PC1. Since along with the change in PC1 there are some changes in the participants of the
DCL, the latter, if completed, makes sense to present the following scheme: ( U, - PC, - U, ) > ( U; - PC,
- Up". The pedagogical mechanism for the inclusion of students in the DCL is the learning situation of
"tension and success", organized, for example, on the basis of a personally perceived fragment of
educational material, which is a particular example of an educational PC.
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In literature, a broader concept is used - a dialogue of cultures, originating from the philosophy of
existentialism. In the domestic culture for the first time, the philosopher and philologist M.M. Bakhtin,
later - VS. Biblerom, S.Yu. Kurganov and others. Bakhtin defined the architectonics of the Palace of
Culture as a responsible act; according to Bakhtin, its structural elements are: I, Other, I-for-Other.
Naturally, in the methodological plan, all this acquires corresponding shades and forms of realization [6].

4.Cluster of generalized construct Foundation (for example, the concept of "function limit"):

1 the initial level of entity development - the limit of the function at the intuitive-visual level, the
functional stage of awareness and correction of functions, parameters and conditions of the limit
process,he area of polyhedral complexes, triangulations lateral surface of regular (layers the same height)
of the cylinder or "boot" Schwartz; the Koch snowflake, the Sierpinski napkin (perimeter and area as the
limiting constructs); the attractors and basins of attraction in piecewise-linear maps; multiple homothety
of the plane and space (the fixed point, polars, basins of attraction).

1 the area of polyhedral complexes, triangulations lateral surface of regular (layers the same
height) of the cylinder or "boot" Schwartz; the Koch snowflake, the Sierpinski napkin ( perimeter and area
as the limiting constructs); the attractors and basins of attraction in piecewise-linear maps; multiple
homothety of the plane and space (the fixed point, polars, basins of attraction).

Forms and means: resource and laboratory-calculation classes, work in small groups, lessons-
lectures, pedagogical software products, task banks, presentation trainings, ClassPad400, GeoGebra,
Web-resources.

5

- partial limits theorem about the coverage, the upper and lower limits of a function; area of
polyhedral complexes, triangulations of side surface irregular ( layers of different height) of the cylinder
or "boot" Schwartz; multiple homothety plane and space in the conditions of dynamic chaos ( the
Sierpinski triangle, the Cantor set, "sponge" Menger).

2. tree and Feigenbaum constant and transition from order to chaos; the fractal structure of the
functions of the van der Waerden (computer and mathematical modeling, approximation curve, continuity
and nondifferentiability of curve).

Forms and means: resource and laboratory and calculation classes, work in small groups, lecture
lessons, pedagogical software products, task banks, presentation trainings, ClassPad400, GeoGebra, Web
resources, Qt Creator cross-platform environment, project activities, interactive whiteboards.

S computer simulation e-8 of the Cauchy language; business game"Finding min N(g) for the
sound sequence"; variation of parameters and computational design of the spatial limit of a sequence;
computer design and variations of the fractal sets of Mandelbrot and Julia ( iteration, fixed point, the
variation of the polynomial n-th degree, the basins of attraction); the study of attractors of nonlinear
mappings (Bernoulli, Hainaut, display "Baker", "cat" Arnold, testoobraznaja function).

3 - strange attractors of the Lorenz and Henon; affine transformation andmaple leaf, Barnslow;
dust Sierpinski fractals and art.

Forms and tools: resource and laboratory and design classes, work in small groups, lessons, lectures,
educational software products, banks jobs, training presentations, ClassPad400, GeoGebra, Web
resources, cross-platform environment Qt Creator, projects, business games, interactive whiteboard.

4. computer-aided design and mathematical modeling of the neighborhood points on a plane
and in space for different metrics, universality of pointwise convergence and Euclidean metric; numerical
methods for finding the area of curvilinear trapeze ( rectangles, trapezoids, Simpson).

4 | computer and mathematical modeling: transformations Hutchinson, Seth, multifractal, the
limit in the Hausdorff metric.

— 10 —
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Forms and tools: resource and laboratory and design classes, work in small groups, lessons, lectures,
educational software products, banks jobs, training presentations, ClassPad400, GeoGebra, Web
resources, cross-platform environment Qt Creator, projects, business games, interactive whiteboard.

] : . . : .
- computer and mathematical modeling of a generalized solution of the wave equation;
computer design weird cross — attractors of affine transformations of the plane.

3 - generalized curves and the 6 - function Dirac (instantaneous impact and momentum,
generalized functions and the limit, the summation of divergent series); the Lebesgue integral (estrogenes,
advantages, applications); non-standard analysis by A. Robinson (estrogenes, axioms, theorems).

Forms and tools: resource and laboratory and design classes, work in small groups, lessons, lectures,
educational software products, banks jobs, training presentations, ClassPad400, GeoGebra, interactive
whiteboard, Web-resources, cross-platform environment Qt Creator, projects, business game.

Innovation: the potential of synergy is realized by visualizing the dynamics of functional
dependences of the parameters of a limit process by means of mathematical and computer modelling
(used ClassPad400 and MathCad for the study of the limit of rational and transcendental functions in one-
dimensional, two-dimensional and three-dimensional cases). This is the construction of polars, attractors,
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pools of attraction, fluctuation of initial parameters; finding min N (g) and the implementation of the
business game scenario in the research activities of small groups. The cluster of Foundation of the essence
of the concept of function limit with the continuity of the content, forms, means, methods and
technologies in the context of integration of computer and mathematical modeling of the processes of
synergy, actualization and unity of mathematical knowledge from different fields, motivic and applied
support of the processes of manifestation of the essence.

5. Technological stages of the development of complex knowledge-based implementation of concepts
of Tundrovaya experience of self, visual modeling of objects, processes and phenomena of the dialogue of
cultures and personalities of the generalized model of cognition suggest a synergetic attributes by means
of mathematical and computer modeling. Reliance on the identification of " problem areas "in
mathematical education and adaptation of generalized designs of modern achievements in science to
school and University mathematics as a means of manifestation of the essence of the" problem zone " is a
key idea to improve the quality of mathematical education and the development of intellectual operations
of students.

Results. The situation of chaos in the processes of mastering mathematical knowledge and
procedures by certain categories of students and students is not the last problem in education. This lack of
adequate solutions to this problem leads to a formalism of knowledge, a low level of educational and
professional motivation, an inadequate level of personal development of students, especially in the context
of self-organization and self-development of the individual. In the present study, this problem is proposed
to be solved by methods involving students in the dialogue of cultures, building and adapting the
generalized constructs of complex knowledge that underlie the "problem zones" of mathematical
education. These constructs are the samples of modern achievements in science: fractal geometry, fuzzy
sets theory, generalized functions, coding theory, chaos theory and catastrophes, etc., solved by means of
mathematical and computer modeling and adapted to the available level of mathematical competence of
schoolchildren and students. In this respect, the parameters of order in mathematics education are also
technologies of establishing the experience of the individual and visual modeling of objects, procedures
and phenomena, actualizing the aspect of theoretical generalization, building hierarchies and stages of
understanding the essence of mathematical concepts and procedures that promote the development of
intellectual operations and the manifestation of synergetic effects in teaching mathematics. Namely, the
concept and technology of mastering complex knowledge in the mathematical education of schoolchildren
and students on the basis of adaptation of modern achievements in science to school and university
mathematics were developed. The technologies of the identification of the experience of the individual
and the visual modeling of objects, processes and phenomena are clarified, characteristics and a structural-
functional model of the essence of mathematical educational elements on the basis of hierarchy are
developed. The graph of the coordination of the stages of manifestation of the essence in the "problem
zone" and stages of the manifestation of synergy of mathematical education as a didactic mechanism and
model of cognitive activity in the process of mastering mathematics with a synergetic effect is developed.
The pedagogical experience of the pilot implementation of the developed technology of mathematical
education shows its effectiveness in the growth of educational and professional motivation, the
development of intellectual operations, improving the quality of teaching math students and students.
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MATEMATHKAJBIK YFBIMIAPJBIH )KOHE OIICTEMEJIK ) KYMBICTAPJIBIH, MMANJA BOJY
KE3EHJAEPIHIH MOH-MAFBIHACBIHBIH KOPHEKI MOJAEJIAY

AHHOTamus. MeKTen OKyImbUIAphIHA MaTEeMaTHKAIbIK OimiM OepymiH THIMOUTITIH apTTHIPYIBIH OipXKOJBI Kypaeni
€CenTepli IIBIFPY >KOJJAapblH 3aMaHayd FBUIBIMHBIH JKETICTIKTepiHE JAMBIKTBI eTill KalTa XaHFBIpTYy. MyHnmail Mocene
MaTeMaTHKAIBIK OiTiM Oepyleri «mpoOiieMMalblK aiMakThIHY Maiga OOodysl MEH «IpOoOJeMaiblK aiiMakka» OalTaHBICTHI
JKAIMBUIAHFAH KOHCTPYKTap/Abl Kypy MYMKIiHAiri Oenrimi OosryblHa OaiyIaHBICTBI TyBIHIAIBl. bBysl mMakana (yHKIMSHBIH IIeri
YFBIMBIH OKBITY/Ibl 3€PTTEYJeC MHEPTUSHbI KalTa >KaHFBIPTYIarbl MaTeMaTHKAIIBIK JKOHE KOMIIBIOTEPIIIK MOJENACY Kypaiapbl
MEH TEXHOJOTHSJIBIK KOHCTPYKTTBIH OeifiMaeny Ke3eHIepiHiH AUajIor MSJCHHETI Heri3iHae KypbuiraH. MyHIarbl KOHCTPYKTHI
MEHTepyIiH INAaKTHKAIBIK MEXaHI3MiHIH MOH-MaFHACHI, MAaTHBAIMSIIBIK-KONAapOabIK OKY JKaFIail atapsl KeIIeHIH QyHAUpPICY
KJIacTep MOJEINi KOHE OpTYpii AeHreiimeri ecemrep Oomnpin TaObutaabl. «lIpobmemanblK aifMaKThD» JIOHTHTIOATIK 3epTTEyJIep
OKYIIBUIAPABIH TYIFAJbIK OMJIayblHAa, MOJCHHET apapajblK KOMMYyHHKAaIMsra, ©30eTiHIIe KacaMHa3[gblK MeH ©iH-e31
YHBIMAACTHIPYABI THIMII XKY3eTre achIpyFa MYMKIHIIK Oepei.

Tipek ce3aep: MareMaTHKaIBIK OutiM Oepy, IHOJIIOr MOIEHHWeETI, cHHeprus, (yHaupriey kinactepi, iC-opeKeTTiH
(YHKIMOHAIIBIK CayaTThUIBIFBI, KOMIBIOTEPIIIK MOCICY, KYpAeaecenTep i MbFapy, GYHKIMIHBIH IIeTi.
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HATJIAAHOE MOJAEJUPOBAHUE 3TAIIOB TPOSABJIEHUS CYIIHOCTH
MATEMATHYECKHAX MMOHATUN 1 METOJIUYECKHX IMMPOIETYP

AnHoTamus. OmHMM U3 MyTell MOBBINIEHUS >(P(PEKTHBHOCTH MAaTEMaTHIECKOTO O0Opa30BaHMS MIKOJIBHUKOB SBIIETCS
aKTyalH3alys CII0OCOOOB PELICHHs CIIOKHBIX 337a4 MyTeM aJalTallid COBPEMEHHBIX TOCTIDKCHHH HayKH. Bo3MOXXHOCTB 3TOTO
BO3HHUKAET TIPH BBIIBICHUU «IIPOOIEMHBIX 30H» MAaTEeMaTHYECKOro 0o0pa3oBaHUS M MOCTPOCHUH OOOOMIEHHBIX KOHCTPYKTOB,
CBSI3aHHBIX C «MPOOJIEMHON 30HOW». B maHHOW cTaThe HAa OCHOBE AMajora KyJlbTyp M CpEINCTBAMH MaTeMaTHUeCKOro M
KOMIIBIOTEPHOI'O MOJIEJIMPOBAHUS BBICTPOCHBI JTAllbl aJalTalUd ¥ TEXHOJIOTMYECKUE KOHCTPYKTHI aKTyalHu3allid CHUHEPIUU B
Oo0y4eHHH NpH HCCICIOBAaHUM IIOHATHS mpenena (GyHKUUH. [IMIaKTHYECKUM MEXaHH3MOM OCBOCHHS CYIIHOCTH TaKOIro
KOHCTPYKTa OKa3bIBAaeTCsl peajM3aliisi MOJAENU Kiactepa (YHIUPOBAHWS, OCHAIIEHHOTO KOMIUIEKCAMH MOTHBAILIMOHHO—
NPUKIATHBIX Y4eOHBIX CHTyallMii M 3afad pasHOro ypoBHs. JIOHIMTIONHOE HCCIENOBaHUE «IIPOOIEMHBIX 30H» IO3BOJSIET
3¢ }QeKTUBHO pa3BHBaTh MHTEIUICKTYaJbHbIE ONEPALMU MbILIICHUS, MEKKYJIbTYpPHbIE KOMMYHUKAI[UH, TBOPYECKYIO CaMOCTOS-
TENILHOCT U CAMOOPTaHHU3AIMIO IMIHOCTH IIKOIBHHKA.

KnioueBble cjoBa: MareMaTHdeckoe oOpa3oBaHME, [OHAJOT KyJNbTyp, CHHEprus, Kiactepsl (yHIupoBaHHS,
(YHKIMOHAJIbHAS TPAMOTHOCTH JIEATEIHOCTH, KOMIBIOTEPHOE MOJICIIMPOBAHHUE, PEIIEHIE CIOKHBIX 3a/ad, Ipeaer (GyHKIUH.
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