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THE TECHNOLOGICAL CONSTRUCTS OF MATHEMATICAL
TRAINING FOUNDING IN HIGHER EDUCATION

Abstract. The article presents the development of innovative technological constructs of professional training
of future specialists in higher education on the basis of the deployment of spirals and clusters of founding of
mathematical knowledge in the course of synergetic effects actualization in teaching mathematics. The founding
procedures are based on the study of complex knowledge, fractal interactions and integrative relationships in modern
mathematics and their transfer into the technological field of training. The components and content of teaching
mathematics technologies and innovative activity of students to master the complex content of mathematics as a
pedagogical task in various conditions of information technologies support are presented. Effective development of
professional competences, communicative and personal qualities of students, increase of motivation of future
specialists are predicted.

Keywords: founding principle, technological constructs, professional training, visual modeling, fractal
geometry.

The basis of an innovative approach to the selection of the content of mathematical education of the
future specialist in higher education in the conditions of modernization is the mastery of complex
knowledge with the manifestation of synergetic effects and cognitive style of future professional activity
on the basis of the processes of personal experience founding and visual modeling of mathematical objects
and processes [20]. Pedagogical technology of mathematical education synergy is the essence of the joint
activity of the teacher and the student, leading to self-organization and achievement of the planned and
probabilistically guaranteed results of the development of complex mathematical knowledge. However, in
real life, university developments are usually reduced to the traditional content of vocational training, a
proven set of subjects and their volume in the structure of curricula ( unfortunately, this trend applies not
only to higher but also to secondary school). Technological constructs of founding concept developed by
V. D. Shadrikov and E. I. Smirnov, presented in this article, provide real opportunities for a particular
university to build innovative educational constructs, a new structure and content of vocational training ,
based on already tested theories and technologies of vocational education [12]. A unique experience of the
Yaroslavl State Pedagogical University named after K. D. Ushinsky on implementation of innovative
content of professional training of the future teacher of mathematics within the experimental educational
standard in the specialty "mathematics" (order No. 2046 of 14.05.2001, MO of the Russian Federation). in
the period from 2001 to 2006, and then in a pilot experiment on the manifestation of synergetic effects [2]
showed the high efficiency of the developed technology and the possibility of its transfer to new
conditions of vocational education [2]. Control sections on mathematical preparedness of control and
experimental groups of students showed significant positive changes of students of the experimental group
studying on the experimental program on the basis of the founding conception. As a result, a third of the
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students of the experimental group graduated from the university with honors (which exceeds the average
indicators of graduates of the faculty of physics and mathematics over the past decade in YSPU by 20%).
Moreover, 25% of graduates continued professional pedagogical education (postgraduate studies, job
seekers, real work in universities, management in the education system) with elements of research
activities.  Significant effects in the development of motivation, creativity and communication are
revealed [3].

Purpose of research

As the analysis of the state higher pedagogical education conducted above shows, the lack or
complete absence of a sound methodological basis in determining the vocational education content leads
to the fact that the new content is not much different from the previous special training. At the same time,
the reduced volume of subject training, weak professionalization, practical destruction of professional
selection system will lead to deepening of crises and contradictions in professional training. Therefore, the
purpose of this study involves the identification of technological constructs for the effective development
of complex mathematical knowledge on the basis of founding conception and actualization of modern
achievements in science , which determine the trends of implementation. The basic educational program
of the university should be formalized and materialized in the form of specific academic disciplines, tools
and forms of educational activity not only justified methodologically didactic (cognitive) processes that
form the goal-setting, acquisition, application and transformation of personal experience. It should be
improved the adaptation processes of characterizing technological professional tests of acceptance by the
student the profession and the personal processes directed on manifestation of self-organization, features
and development of motivations and emotions, reflection and self-regulation, self-assessment and a
choice, intelligence and creativity of the personality in the course of development of difficult knowledge.
The student should already get acquainted with the nonlinear style of thinking in post-non-classical
sciences , know and find associations in real life of such phenomena of collective ordering as the effect of
Zhabotinsky-Belousov, Binar Cells ("the road of giants" in Ireland), the Ginzburg-Landau theory of
superconductivity in the quantum system, the Tray - Volterra equations in the predator-prey system, the
Koch snowflake and the Schwartz cylinder, the Ferhulst scenario and the "butterfly effect”" of the strange
attractor Lorenz, etc. The leading idea is that a key aspect of synergy manifestation effects in mathematics
teaching of complex knowledge-based adaptation of modern achievements in science. It state the
possibility of the phases actualization and study the characteristics of essence development of
sophisticated mathematical knowledge, phenomena and procedures, creating the conditions for
communication and dialogue of cultures, identify attributes of self-organization of the content, processes
and interactions ( attractors, bifurcation points, basins of attraction, iterative procedures) during the
development of "problem areas" of mathematics. Thus, the present study is an attempt to develop a
technology of modern achievements adaptation in science to teaching of mathematics based on computer
modeling and design, visual and mathematical modeling of complex knowledge in the "problem areas" of
mathematical education with the manifestation of synergetic effects and the identification of new research
by-products based on self-organization of cognitive activity.

Methodology, methods and technological constructs

The implementation of the announced technology is associated with the development of students '
complex knowledge by means of mathematical and computer modeling in a rich information and
educational environment. An effective tool for the development of complex mathematical knowledge and
the development of intellectual operations of students thinking can be a study and adaptation to school or
university mathematics of modern achievements in science, clearly and significantly presented in
applications to real life, the development of other sciences, high technology and industry. Mathematics
education as a complex and open social system carries with it a huge potential of self-organization and
positive manifestation of synergetic effects in different directions: the development and education of the
individual in the project activities, ordering the content and structure of cognitive experiences of
communication and social interaction of the subjects on the basis of cultures dialogue. Synergy of
mathematical education will be considered by us as a symbiosis and qualitative change of nonlinear
effects of self-organization and self-development of the individual during the development of
mathematical activity in the control of complex stochastic processes based on the coordination of different
factors and began in three contexts: content (semiotic), procedural (simulation) and social adaptation.
Synergy of mathematical education is characterized by the presence of internal attributes (mechanisms) of
15
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self-organization and order parameters, which form the success of the educational system at increasingly
complex levels. At the same time, didactic processes acquire a new quality: natural science knowledge is
enriched with a humanitarian aspect, humanitarian knowledge acquires a scientific basis for substantiating
the essence using natural science and mathematical apparatus and methods.

An important context is the external factors formulation of influence in the form of a plurality of goal-
setting, building stages and hierarchies of symbolic and figurative-geometric activities in the direction of
essence founding of mathematical objects and procedures [3], search and analysis of side solutions using
information technology , identify bifurcation transitions and basins of attraction in the processes under
study on the basis of variability and parameterization, ensuring the coherence of information flows in the
emergence of a new product based on the cultures dialogue ( including, in the conditions of network
interaction). In [13] identified and characterized in all stages of mathematical education synergy
manifestation: preparatory, informative, technological, assessment, corrective and generate transforming.
In recent decades, the post-non-classical scientific picture of the world as a paradigm effect has become
the most important concept, which is based on the priority of the processes of self-organization of
dynamic nonlinear systems ( (G. Haken [9]), T. Kuhn, E. N. Knyazeva, B. Mandelbrot [5], I. R. Prigozhin
[8], S. P. Kurdyumov, G. G. Malinetsky [7], K. Mainzer, etc. That is, there were opportunities and the
principles of technique of self-organization and dialogue of cultures of the students through the
development of synergetic paradigm of development of mathematics in the context of a reasoned, coherent
and level of opening-up and creative to overcome the "problem areas" of mathematical activities.

Scientists, philosophers, educators and psychologists (I. Kant, G. Hegel, 1. Prigogine, S. P.
Kurdyumov, G. Haken, K. Mainzer, V. V. Orlov, A. N. Polyakov [8], V. S. Stepin, I. S. Utrobin, H..The
alfvén, T. S., Vasilyev, etc.) convincingly demonstrated that the effective development of the individual
occurs during the development of complex knowledge (different levels of difficulty depending on
student's personal development, including inclusive education), creating situations of overcoming
difficulties in the process of mastering knowledge and a unified picture of the world on the basis of a high
degree of deployment of students educational and professional motivation in a single network of
interactions, independence and coherence. In cognition of the complex, the process of cognition itself
"becomes a communication, a loop between cognition (phenomenon, object) and cognition of this
cognition" ( E. Moren).

We highlight the following system - genetic contexts of mathematical education synergy at the
University (also A. A. Verbitsky [1]).

1. Procedural contexts. The basic concept of presented concept of modern achievements adaptation
in science is the principle and technology of founding of personal experience (E. Husserl, S. L. Ru-
binstein, V. D. Shadrikov, E. I. Smirnov [10],[14], etc.). Therefore, the concept of founding of the
personality formation process acts as an effective mechanism for overcoming professional crises of
becoming a specialist and actualization of integrative links between science, vocational education and
school. Adaptation processes are considered by scientists psychologists and teachers as a dynamic
complex of integral interaction of internal results (system of knowledge, skills, attitudes, competencies,
values) and adequate mechanisms of adaptation of the individual to changes in the environment and the
activities results with developing effect (A. A. Rean [11], Yu. L. Tolstykh [19], S. I. Soroko [18], etc.). In
accordance with S. N. Dvoryadkina and E. I. Smirnov [4] such can be as the synergetic effects of
adaptation processes realization: cognitive, motivational, professional, creative, socio - economic and
spiritual-moral. The processes of creating a motivational field for the study of complex mathematical
constructs require the computer design and visual modeling of modern achievements in science ( strange
Lorentz attractor, fuzzy sets and fuzzy-logic, Menger's sponge, Ferhulst's script, etc.). Building hierarchies
in the deployment of the essence of the generalized construct of "problem zone" in mathematics education
on the basis of parameterization and abstraction, search for bifurcation points and basins of attraction by
means of construction of iterative processes on the basis of information technology support and create the
mechanisms of complex knowledge adaptation to school and university mathematics.

2. Meaningful context of the synergy in mathematical activity is the sensitive mechanism that will
allow to actualize the factors of success in solving creative problems on the basis of research activity and
self-organization of students. Therefore, the primary means of manifestation of synergy, mathematics
education, and the mechanism of formation of exploratory behavior of students in learning mathematics
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we consider the development and introduction in educational process of research practice-oriented
complex problems in the "problem areas" of mathematics education in the form of a complex multi-step
mathematical-informational tasks (M. Klakla, V. S. Sekovanov, E. I. Smirnov, etc.). Research activity of
the students is realized in a specially organized environment ( for example, resource classes [4] ) against
the background of growth of motives of self-actualization and self-organization, identification of priority
of value orientations in mathematical activity. An important factor in the context of the meaningful
manifestation of the synergy of mathematical education is the productive work on the study of new
mathematical properties and characteristics of generalized constructs of self-organization: fractal objects,
mathematical models of instability of solutions of nonlinear dynamic systems, means of coding and
encryption, cellular automata, fuzzy sets and fuzzy logic, computer simulation of multi-faceted surfaces of
the cylinder Schwartz, stochastic structures on strange attractors, etc. ( V. S. Sekovanov, E. I. Smirnov,
S. N. Dvoryadkina [4] E. I. Smirnov, A. D. Uvarov [15].

3. Personality - adaptation and social context of the synergy of mathematical education. Human
interaction with the world and people activates with its internal potentials, which is the basis of his self-
knowledge, self-regulation and self-actualization, thus ensuring his personal self-development. In this
regard, special attention is paid to the problems of group interaction organization of students, which is the
most important source of their self-actualization and development, an incentive for creative activity and
further personal growth. Ponderous procedure of transition from cash of an entity to a generalized
potential development in the form of a perfect object (process or phenomenon, status, personal qualities)
are multi-stage, multifunctional, integrative and aimed at actualization within and cross-curricular links.
The personal adaptation component is associated with the expression of the characteristics and qualities of
personal development and adaptation of the students in the process of mastering in modern scientific
knowledge in the direction of self-actualization ("I'm interested"), self-determination ("what I can do"),
self-organization ("I'm able to manage the process"), self-development ("I can do something new")[17].

Technology of synergy in the study of "problem areas" of mathematical education

The technology of identification and research "zones of modern achievements in science (problem
areas)” in the relation to teaching mathematics allows you to design and implement the stages of
adaptation of modern achievements in science to the current state of the experience of students
mathematical activity , allows you to integrate knowledge from different fields of the science in the
context of the development of complex knowledge. We highlight a number of technological stages of the
founding procedures in the process of modern scientific knowledge adaptation to school mathematics with
the manifestation of synergetic effects and the reflection of phenomenological type of an essence
modeling of generalized construct:

1. Development of standards and samples of phenomenology of visual modeling of
generalized construct and results of diagnostic procedures of specific manifestations of the essence of
the generalized construct.

2. Creating a motivational field in the development of generalized construct: visual modeling
(lessons, lectures, video clips, project activities, presentations, business games) motivational and applied
situations of different interpretations of standards and examples of synergy.

3. Practice-oriented and research complexes of tasks for updating the deployment of individual
educational trajectories for small groups of students (determining the composition and orientation of small
groups , the distribution of roles, selection and updating of practice-oriented research activities on the
stages of founding and adaptation of the generalized construct).

4. Multiple goal-setting of the research processes of generalized construct of "problem zone".

5. The willingness to debate and multiplicity of solutions to the problem; identifying selection
criteria for making a diagnosis and finding solutions to the research practice-oriented tasks based on
diagnostic information, systematized in the form of thunderous complexes.

6. Creation of the creative environment in the process of the essence mastering of generalized
construct ( stimulation of success situation; work in small groups and dialogue of cultures; tolerance to
uncertainty and development of divergent thinking; identification and popularization of patterns of
creative behavior and its results); collection and variety of forms and methods of information presentation;
development of statistical packages and office editors, computer algebra systems and Web-support.
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7. Ability to adapt and develop in social communications based on the dialogue of
mathematical, information, natural science and humanitarian cultures. An effective dialogue of
mathematical, informational, natural science and humanitarian cultures on the basis of components
computer and mathematical modeling and stages of generalized construct adaptation in "zone of modern
achievements in science" of university mathematics.

8. Updating the attributes of synergy (bifurcation, attractors, fluctuations, basins of attraction)
in the research process, the generalized construct of founding; identify patterns, analogies , associations,
the dynamics of the investigated processes, phenomena and facts; forecast and "by-products" of the
research.

A synergistic effect of the study of polyhedral surfaces of Schwartz cylinder.

Example 1. Mathematics education as a complex and open social system carries a huge potential of
self-organization and positive manifestation of synergetic effects in different directions: the development
and education of the personal, the orderliness of the content and structure of cognitive experiences of
communication and social interaction of the subjects on the basis of cultures dialogue. It is necessary to
design techniques and methods of reflection and study of technological parameters of the generalized
construct against the background of the functioning of the adaptation system and obtain new results: in our
case, the generalized construct of scientific knowledge — the concept of surface area is indirectly updated
through computer and mathematical modeling of the research processes of the "area" of the side surface of
Schwartz cylinder [16-17].

Multiple goal-setting of the actualization processes of surface area concept by methods of
investigation of the "area" of Schwartz cylinder (content aspect)): pathological properties of the "area" of
lateral surface of the cylinder are well studied in the so-called "regular" case ( see for example [2]). This
occurs when its height H is divided into m equal parts ( respectively — layers of the cylinder), and the

V4
circle lying at the base is divided into n equal parts, followed by a shift ¢ on each layer by — . With such
n

a triangulation of lateral surface of the cylinder, the formula for calculating its "area", by means of the
resulting polyhedral with m,n —> o0 is:

4
S, =27R|R*Zg? + H* g=lim 2
4 where: e n (D

2

Thus, the "area" of lateral surface Sq of regular Schwarz cylinder of height H and radius R ( if this
limit exists — finite or infinite) is completely determined by the limit (1). At the same time, due to the
independent nature of the aspirationm,n —> o0, the result of the limiting process becomes weakly
predictable, multivalued, with the absence of regularities in the chaotic deployment of fractal structures of
polyhedral. B. Mandelbrot [5] showed that m = n* the area of a polyhedral surface grows as n" (k #*2 )

There are the hierarchies of issues related to the study of multi-faceted surfaces of Schwartz cylinder and
solved by means of computer and mathematical modeling of research activities in small groups of students
in a remote environment or in the form of research of multi-stage mathematical information tasks. Such
studies conducted by students in resource or laboratory-calculation classes, in the performance of multi-
stage mathematical and information tasks, in the course of project activities or network interaction develop
intellectual operations of thinking, increase educational motivation and the quality of mathematical actions
development.

Consider a circle centered at point A and a radius g1 = 1. A regular hexagon is inscribed in the circle
and a radius is drawn so that it crosses the side of the hexagon at the point U. Suppose that the point T

moves along the circle. In this case, we put in accordance with the central angle ¢, = @ of the length of
the segment UT, we get the function fla). The introduced function is limited and periodic, namely

0<|fla) <1 —g and period T =% . The function f{a) can be defined explicitly:
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3

flay=1-——— @
sin(120" — (¢ —[—]-60
( (a-[ 600] )
It is easy to determine a function f,(a) similar to the function in formula (2) in the case where an
0

arbitrary regular n-gon is inscribed in the circle. Indeed, denote by ¢ = the central angle of the

inscribed n-gon, and then f,(a) take the form:

sin(90° — 2
( 2)

fila)=1- 3)
sin(90° + £ — (@ -[%]-9))
2 @
We define the following function & (a) as a functional series:
g@) =) fr.(@) )
n=1

where functions f,., (o) are defined by formula (3). It is easy to see that the graph of the function g(«)

has a fractal structure, like the graph of the van Der Warden function [21]. Now consider the layer of the
cylinder Schwartz, crossed by the plane of its orthogonal axis. There is a natural problem. Let Schwartz
cylinder with height H = 1 and radius R = 1 be given. In this case, its upper base is divided into n equal
parts, and the height into m equal parts. Draw a section perpendicular to the axis of the cylinder through
an arbitrary point x on it. If it tends to infinity, and fixed, what kind of function g(a) will be defined in
formula (4)?

A oceBoe CeveHue CI0s
miocktobio alpha=30

u
5
x=1/3m
= / OpPTOroHaJbLHBLIE
: CeYeHHus CJ108
- NA0CKOCTAMH
g Z=C
F| x=2/3m
7]
=
z
¥
E
[=]
£
]
x=1/m _ —=

Figure 1 - A portion of the surface z = s(a, x)
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If we assume that in formula (4) variables « and & are independent, then the series defined by this
formula can be viewed as a function of two variables s(a, x). The graph of this function is the surface. The

following figure shows a portion of the surface z = s(a, x), with 0° <o <360°and 0< x < % We believe

that the height of one layer of Schwartz cylinder is equal to % (for clarity, the surface is depicted in a
cylindrical coordinate system). In the last figure, the level lines shown in yellow correspond to the graphs

of the function g(a) in the polar coordinate system at k£ =0,k = %,k = %,k =1.

Similarly, other "zones of modern achievements in science" can be studied: elements of fractal
geometry, cellular automata, coding and encryption of information, the theory of chaos and catastrophes.
As the example shows, the longitudinal study of "zones of modern achievements in science" imposes
increased requirements for their selection and number, at the same time developing the effect of the
development of students ' complex knowledge in the context of modern achievements in science and
dialogue of mathematical, information, natural science and humanitarian cultures is difficult to
overestimate.

Results. Thus, the technological constructs of complex knowledge development on the basis of the
concept of personal experience founding, as well as computer design and technology for the study of
generalized constructs to identify the essence of "problem areas" of university mathematics are identified
and characterized. Fractal characteristics of the surface area in detail of nonlinear dynamics of growth of
polyhedral complexes areas at crushing of triangulations of lateral surface of Schwartz cylinder or "boot"
by means of computer and mathematical modeling are investigated. Bifurcation points, attraction pools,
computational procedures and fluctuations of state parameters, computer design and side results of the
study of the "area" of lateral surface of regular and irregular Schwartz cylinder are identified and
characterized. Hierarchy forms and means of students ' research activity: resource and laboratory and
design classes, complex multi-step mathematical and information jobs, design methods and networking.
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JKOFAPBI BIUIIM BEPYJIE MATEMATHUKAJIBIK JTAMBIHIBIKTHI )KY3ET'E ACBIPY JIbIH
TEXHOJIOTI'UAJIBIK KOHCTPYKTIJIEPI

AHHOTanus. Makanaga MaTeMaTHKaHbl OKBITYAaFbl CHHEPTETUKAIBIK dCepiepai 03eKTeHIIpy OaphIChIHIa MaTeMa-
TUKANBIK OUTiMII (GyHIaMEHTalUsIay KiacTepiepi MEH CHHpalbAapibl epicTeTy Herisinae memarorukaibik JKOO-ma
OonamaK MaMaHIapabl KociOHM JasipiayiblH MHHOBAIMSUIBIK TEXHOJOTHSUIBIK KOHCTPYKTOPIAPBIH 93ipiiey YCHIHBUIFAH.
OyHpaMeHTaNIbl  TpOLEAypaiap HeriziHae Kypaenmi Ourimai, ¢pakranmsl e3apa ic-KUMBUIIAPABI JKOHE Kasipri
MaTeMaTHKaga WHTETPATUBTIK OalaHbICTApAbl 3ePTTEY JKOHE ONap/bl KOCiOM MAWbIHABIKTHIH TEXHOJOTHSIBIK aTaHbIHA
KOLIIpY JKaTblp. AKIapaTThIK TEXHOJIOTHSUIAPIBI KOJIAAYBIH P TYPIi JKaFJainapbelHaa IeAarorHKaIblK MiHAST peTiHge,
MaTeMaTHKaHBIH KYpJedi Ma3MyHBIH MEHrepy OOMbIHIIA CTYJCHTTEP/iH WHHOBAIMSIIBIK KBI3METi KOHE MaTeMaTHKAHBI
OKBITY TEXHOJIOTHSUIAPBIHBIH KOMIIOHEHTTEPI MEH Ma3MyHbl YCbIHbUIFaH. CTYHICHTTEpAIH KoCiOM Ky3bIPETTLIIrIH,
KOMMYHHKATHBTIK OHE EKe KaCHeTTepiH THIMJI JAaMbITy, OOJallak MaMaHAapIblH YOKAEMECIH apTThipy OOJDKaHabl.
MoepHu3anusIay KaraaibiHIa 00allaKk MAMAHHBIH MATEMATHKAIIBIK O1TiM Ma3MYHBIH ipIKTEYAiH WHHOBAIMSIIBIK TICLITI
— CHHEpreTHKaJBbIK acepiiep MEH Ooamiak KociOu ic-opeKeTTiH TaHBIMABIK CTHIIH, MAaTEMaTUKAJIBIK HBICAHAAP MEH
MPOLECTEPAIH TYJIFANbIK KaJbIITACYbl MEH BH3yalibl MOJENbJACY HETi3iHAe KOpIHeTiH KeuleHai Oimimai wurepy.
MarematukaiblK OiniM OepyliH CHHEPTEeTHKAIBIK IEJarorHKalIbIK TEXHOJIOTUSICH — OYJI ©3iH-631 YHBIMAACTBIPYFa YKOHE
KYpJeJi MaTeMaTUKaJIbIK OUTIM/II UTEePY/iH KOCIapJIaHFaH JKOHE BIKTHMAN KeIIICHIIPIJITeH HOTHKEIEPiHEe KOJI XKETKI3yre
OKEJIEeTIH MYFaJliM MEH OKYIIBIHBIH OipJIECKEH iC-OpeKEeTiHIH MOHi. AJaiiia, HAKThI OMIpJe YHUBEPCUTETTIH JaMybl, /ICTTE
KocinTik OimiM Oepy Ma3MyHBIHbIH JAOCTYpJli Ma3MyHBbIHA, OCKITUIN€H OKYy IIOHAEPIHIH MXMUBIHTBIFBIHA XOHE OKY
KOCTapJiapbl KYpbUIBIMBIHIAFBI OJIAPABIH KeJeMiHe azasjpl. OKiHilIke opait, Oy YpAiCTiH KepiHicl TeK )KOFaphl JACHrenre
FaHa eMec, COHbIMEH Oipre oprta Mekrenke e KaTbicThl. Ocbl Makanana kentipinred B.J[. [Hanpukos nen E.M. CmupHOB
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d3ipyiereH ipreTac TYKbIPBIMIAMACHIHBIH TEXHOJIOTHSUIBIK KOHCTPYKILMsUIaphl Oenriii Oip YHHUBEPCHTETTIH OYpbhIHHAH
OekiTiIreH KocinTik OitiM Oepy TeopusIapbl MEH TEXHOJIOTUsIApbIHA HETi3AeNreH Kociou OiiM OepyaiH KaHa KYpbUIbIMBI
MeH Ma3MyHBI 0ap MHHOBALMSUIBIK OiTiM Oepy KypbUIBICTApBIH calyFa HaKThl MyMKiHmiktep Oepemi. K.JI. YmmHCKMiA
aTeIHAaFbl  SIpOCNaBiIb  MEMIIGKETTIK IEJarorMKajiblK YHHUBEPCHTETIHIH «MAaTeMaTHKa» MaMaHABIFbl  OOMbBIHIIA
9KCIIEPUMEHTTIK OuTiM Oepy CTaHIapThIHBIH Oeuiri peTiHae Oonamak MaTeMaThKa MYFaliMIiH KociOM Jaspiay/blH
MHHOBAIUSAJIBIK Ma3MYHBIH )KY3€T'€ achIpyAarbl Oiperei TaxipuOeci YChIHbIIA L.

Tyiiin ce3aep: KOpIaHIBIPY NMPUHIHNII, TEXHOJOTHSIBIK KOHCTPYKTOpIAp, KOCiOM JailbIHIBIK, KOPHEKI MOJACIBALY,
(pakTanasl reOMETpuUsl.
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TEXHOJIOTMYECKHUE KOHCTPYKTbI ®YHIWPOBAHUSI
MATEMATHYECKOMU ITOATOTOBKH B BBICHIEM OBPA30OBAHUN

AHHoTanmusa. B cratee mpencraBieHa  pa3pabOoTKa  HMHHOBAIMOHHBIX — TEXHOJOTHYECKUX  KOHCTPYKTOB
npodeccnoHanbHON MOATOTOBKY OyIyIIMX CHEIHAINCTOB B IEJarorni4ecKoM By3e Ha OCHOBE Pa3BEPTHIBAHUS CIIUPANICH M
KJIacTepoB (PyHIMpPOBAHMS MaTEMaTU4YEeCKUX 3HAHMH B XOJle aKTyaJM3allUu CHHepreTudeckux 3QQexkroB B oOyueHHU
MareMaTHke. B ocHOBe QyHAMpYIOIIMX MOPOLERYpP JEKHUT HCCIENOBAaHHE CIOXKHOTO 3HAHUS, (PaKTaIbHBIX
B3aUMOJECHCTBUA M HUHTETPATUBHBIX CBSI3€H B COBPEMEHHOM MAaTEMaTHKE M HMX IEPEHOCAa B TEXHOJOTMYECKOE I0JIE
npodeccnoHanbHOW NOATOTOBKH. IIpencTaBieHbl KOMIIOHEHTHI W COJAEp)KAaHHE TEXHOJOTHH OOydeHWs MaTeMaTHKe H
MHHOBAIIMOHHOM JE€SITEIbHOCTU CTYIEHTOB II0 OCBOEHUIO CI0XHOI0 COJAEPKAaHUS MAaTEMAaTUKU KaK MeJarOrTHYeCKON 3a1aun
B pa3IMYHBIX YCIIOBUSX IOIAEPKKH HHGOOPMAIIMOHHBIX TeXHoJoruil. IIporHoszupyercs sddexTuBHOE pa3BuTHE
MpOoQpECCHOHANBHBIX KOMIIETCHIIUI, KOMMYHHKATHBHBIX W JIMYHOCTHBIX Ka4eCTB CTYACHTOB, MOBBIIICHHE MOTHBAIMU
OyIynMX CHEeHUaINCTOB. B OCHOBE MHHOBAIIMOHHOTO MOAXOAa K OTOOpY COIEp)KaHMs MaTeMaTH4ecKoro oOpa3oBaHHMs
Oyayliero cnenuManucTa B BBICIIEH IIKOJIE B YCIOBHSX MOJEPHHU3AIMU JISKUT OBJAJICHHE CIIOXKHBIM 3HaHHEM C
NPOSIBJICHHEM CHHEPreTHIecKuX 3(P(EeKTOB W KOTHHTHBHBIM CTHJIEM Oynymieil mpodecCHOHaNbHON AEATEeIbHOCTH Ha
OCHOBE IIpOIECCOB (DYHIUPOBAHUS OIBITA JMYHOCTH W HAIJISAJHOTO MOJCIMPOBAHHS MAaTEMaTHYECKHMX OOBEKTOB U
npouecco. Ilemarornyeckas TEXHOJOTHS CHHEPTHM MAaTEMAaTHYECKOTO OOpa3oBaHUs INPEICTaBIsET COOOH CyIIEecTBO
COBMECTHOH JEesATENBbHOCTH MpEenojaBaTesiss U CTyJEeHTa, BeAyllee K CaMOOPraHW3alMU U JOCTM)KEHUIO IUIAHUPYEMBIX U
BEPOSTHOCTHO I'APAHTUPOBAHHBIX PE3YJIHTATOB OCBOCHHUS CIIOKHOT'O MaTeMaTH4ecKoro 3HaHuA. OIHaKO B peaJIbHON JKU3HU
BY30BCKHE pPa3pabOTKH CBOIATCS, KaK MPaBHJIO, K TPaAULIUOHHOMY HAIOJHEHHIO COJACp)KaHHUs MpPOPecCHOHANBHON
TIOATOTOBKH, allpOOMPOBaHHOMY Ha00py yueOHBIX IPEIMETOB U HX 00BEMY B CTPYKTYpe YUeOHBIX IutaHoB. K coxanenuro,
MPOSIBJIEHUE 3TOM TEHJEHIIMM OTHOCHUTCS HE TOJBKO K BBICIIEH, HO M K cpeaHell mkoje. TexHOIornueckue KOHCTPYKTHI
KoHIenuuu QyuaupoBanus, paspadoranHoi B.J[. IllagpukoeiM u E.Ml. CMHpPHOBBIM, MpEACTABICHHBIC B HACTOSIICH
CTaTtbe, MJAIOT peajibHbIe BO3MOXXHOCTH Ui KOHKPETHOTO By3a BBICTpaMBaTh WHHOBAIMOHHBIE 00pa3oBaTelIbHBIC
KOHCTPYKTBI, HOBOW CTPYKTYpOHl M coOIepKaHWeM TpOQEeCcCHOHAIBHON IOATOTOBKH, OIHMpAONIMecs Ha YxKe
anpoOHpOBaHHBIE TEOPHUH M TEXHONOTHHM NPO(ECCHOHATIBHOIO 00pa3oBaHUS. YHHUKAIBHBIH ONBIT SIpOCIaBCKOrO
rocyJIapCTBEHHOT0 Nenaroruueckoro ynusepcurera uM. K.JI. YmmHckoro no peanu3aluyd HHHOBALMOHHOTO COJIEPXKAHUS
npodeccnoHanbHON TOATOTOBKM OyIyHIEro y4YHTeNls MaTeMaTHKH B PaMKax OKCIIEPUMEHTAIBHOrO 00pa30oBaTEIbHOTO
CTaHJapTa M0 CNENUAIBHOCTH «MaTEMATHUKAY.

KiroueBble cioBa: npuHimn (GyHIUPOBAaHUS, TEXHOJIOTHUECKHE KOHCTPYKTHI, IPO(decCHOHATIbHAas IOATOTOBKA,
HarJsIHOE MOJEIMPOBaHue, GpaKTallbHasi F€OMETPHSL.
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