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This article outlines methods of implementatiorc@gdnitive-visual approach to the process of teaghin
Mathematics to engineering students through grapiuicemes, information tables, algorithmic presdips
and algorithmic requirements — methodological toalkich we refer to the graphic-sign and sign-anxt-te
groups of visual information representation. Thdaditic advantages and cognitive possibilities & thutlined
teaching tools for the organization and enhancemanstudents’ cognitive analytic-deductive activiye
emphasized.

Introduction. There is no doubt that the search for new, mdiei@fit methods which allow in the light
of the latest achievements in science and soci@yfisies to optimize the learning process inH@geducational
institutions, will always be relevant to the theanyd methods of teaching mathematics. However, twenise
of modern, efficient means does not always leathéodesired results. Obviously, further researcthis area
should be aimed not only at the development of panpedagogical technologies and techniques, batatl
search for the best possible modes, methods andsneé&raining for certain specialties.

In the present publication a set of various methadd methodological tools, providing favorable
conditions for methodically targeted assistancsttients in the organization of teaching and |legraictivities
is presented. The outlined tools will improve vilip, accessibility, depth and retention of mastgr
mathematical information by engineering studentglass and extracurricular classes. Organizatipnstiey
contain the potential for the construction and reaiance of continuity, completeness of the didacye of
mathematics educative process. Systematic theakgti@ctical, and control materials, optimizedhaiéspect to
the developed scientific and methodological fouimtest of their creation and to systemic applicatigrdually
provide meaningful productive activity of students.

The overview of publications on the topicln modern pedagogical science visibility is recagdi as a
teaching medium with great potential ([1]-[5] anthey). Special attention is paid to the implemeotabf
visualization in educational and cognitive processthe basis of the development and use of resafes
students’ visual thinking. The approach to trainimdpich takes into account the cognitive role afudlization,
is called a cognitive visual one. In our study, agritive visual approach is understood as the piacof
formation of educational technology on the basishef interrelation and unity of abstract-logicahtant of a
teaching material and methods with visually intitiones. This approach involves the usage of degnit
(cognitive-semantic) features of visual informati¢for example, when working on illustrations). Cdye
visualization is the key to solving many educatigmablems. It takes into account the role of cplrhancing
the perception, memorization and comprehensiondota&tional information better than the black-andtevh
presentation of information. This approach encoesatihpe widespread use of colors and shapes, geapghs
drawings, of complex cognitive-visual tasks andvation in the educative process [1].

Moreover, this cognitive-visual approach in a melibal system of teaching mathematics to students is
expressed in such activities as:

— A shift from the use of an exemplary aspect of &igation to the cognitive process;

— Organization of activity includes systematizatioh rnathematical facts and their analysis and
determines the movement to substantial theoretimavledge;

— Incorporation of elements of problem-based learningthe structure of different types of
visualization, i.e. asking questions or revealirgntcadictions which encourage self-reflection amadg of
essential internal ties, properties and relatidmeathematical objects under consideration;

— Training students in educational activities, theplementation of which leads to the formation of
meaningful generalizations which have symbolic reathtical visualization;

— Incorporation in the training of such a visualipati structure, which is able to influence the
psychological sphere by reinforcing positive matima, interest in the subject, self-reflection fésg in the
enhancement of cognitive activity of students (artisular, compilation of tables, algorithms deyeteent or
structural logic circuit design) [2, pp. 151-152].
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The results and their discussionHere are the examples of the cognitive approachHerdesign of
visual cognitive activity of engineering studentsem organizing classroom activities:

a) incorporation of elements of PowerPoint presentatiexplaining theoretical material with a large
number of charts and formulas. The presentatioastakto account the role of color, enhancing theqmion,
memorization, comprehension of educational inforomatbetter than the black-and-white presentation of
information (Fig. 1).

Fig. 1. (hyperboloid of one sheet)
use of computer algebra systems for the constmuetial analysis of second-degree surfaces (Fig. 2).

b)

Fig. 2. (surface intersection)

c) experimental studies have shown that sufficjemtffective methodical means of implementing
cognitive functions of visualization in tutorialgeainformation tables, algorithmic prescriptions smlution
algorithms for teaching objectives which we refer the sign-word group of the presentation of visual
information. On the basis of our research we hawad out that scientifically sound, circumspect dedigned
incorporation of outlined methodological tools ietprocess of teaching new topic, or solution & globlem
allows accumulating the advantages of problem amdasatory-illustrative methods of learning mathéiosa
The use of such tables and algorithms contribuge tbetter understanding of not only objectiveshef tiask, but
also of ways to solve them, and consequently peogididents with assistance in systematization, migimg
and application of knowledge [3].

d) incorporation of algorithms or structural logiiagrams in teaching which contribute to the solutf
problems ([4, 5]) (Fig. 3).

Conclusion Proposed for discussion methodological tools andrigues, being specific, but convenient
and effective means of organization of structurisgecifying, logical organization, systematizatiand
classification of mathematical and other informatidorm the skills of working with graphic inforniah.
Developing visual thinking, they specifically capgattention in learning. Implicitly and indirecttpntributing
to summarizing mental contents in visual imagdewahg the formation of a more complex idea of image or
concept, proposed tools and techniques contrituténg vision of the whole structure of the matehelng
studied, lead to its more lasting and profoundnaiziion, develop and form the emotional and vatoescious
attitude to knowledge in mathematics they obtain.
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Fig. 3. (solution algorithm)

REFERENCES

1. Bespykosa, B.C. OcHOBBI AyXOBHO# KyJIBTYPBI : SHIHUKI. CIIOBaph nenarora [DnexrponHsiid pecype] / B.C. bespykosa //
Wudpopmanmonnsie texnonoruu. — 2009. Pexum nocryna: http://didacts.ru/dictionary/1010/word/kognitivvizualnyi-
podhod. lata nocryna: 21.08.2013.

2. bposka, H.B. MHTerpanus Teopuy u NpakTHKA 00YUSHUS] MaTeMaTHKe KaK CPEJCTBO ITOBBIMICHNUS Ka4eCTBa MOJTOTOBKI
crynentos / H.B. Bposka. —Munck : BI'Y, 2009. — 243.

3. Bakynbuuk, B.C. I'paduueckue cxembl Kak CPeACTBO pean3allii KOTHUTHBHO-BU3YaJIbHOTO MOAXO0JA IPH 00y4eHHH
MaTeMaTHKe CTYICHTOB TeXHuueckux crermanpHocredd / B.C. Bakynpunk, A.IT. MareneHok // Akamem. XXypu. 3aman.
Cubupu (Acadevic Journal of West Siberia). — 201406 (55).T.10. —C. 84-85.

4. Bakynpunk, B.C. Merox mocTpoeHHs YacTHBIX aITOPUTMOB KaK METOIWYECKHH INpHEM pealu3allid KOTHHTHUBHO-
BH3YaJIBHOIO MOJXOAa HpH OOYYCHHH MaTeMaTHKe CTYACHTOB TeXHHYeckux creuuansHocteil / B.C. Bakynpuuk,
A.II. Marenenok // Science and Educationa New Dimension. PedagoglyPsychology/ — 2015. — 111(22), Editor-in-
chief: Dr. XéniavVamos, Issue: 45 18-23.

5. Marenenok, A.Il. IIpoexTupoBaHHE TPAaKTUYECKUX 3aHATHH B mpouecce OOydeHUS MaTeMaTuke CTYACHTOB
TEXHHYECKHX CIICHHAIBHOCTEHl KaK KOMIIOHEHTa y4eOHO-METOAMYECKOro KOMIUleKca B (IIMPOKOM cMmbicae) /
A.II. Marenenok // Becruuk IMomoukoro rocymapcrBerHoro yuusepcurera. Cep. E, Ilen. Haykun. — 2016. —Ne 7. —
C. 32-39.

138



