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ABSTRACT:
In the article, the problem of the development of
mathematical competencies of students in constructing
and solving complex inequalities is studied. Based on
the analysis of psychological and pedagogical literature,
the conditions for the development of mathematical
competencies of students in the construction and
solution of complex inequalities are revealed. The
methodical instruments contributing to the development
of mathematical competencies of students in the
construction and solution of complex inequalities are
analyzed. The functions of constructing and solving
complex inequalities in the development of
mathematical competencies of students are discovered.
Mathematical methods have been developed, which
provide a level-by-level understanding of the
educational material through enrichment of the

RESUMEN:
En este artículo se estudia el problema del desarrollo de
las competencias matemáticas de los estudiantes en la
construcción y resolución de desigualdades complejas.
Basándose en el análisis de la literatura psicológica y
pedagógica, se revelan las condiciones para el
desarrollo de competencias matemáticas de los
estudiantes en la construcción y solución de
desigualdades complejas. Se analizan los instrumentos
metódicos que contribuyen al desarrollo de
competencias matemáticas de los estudiantes en la
construcción y solución de desigualdades complejas. Se
descubren las funciones de construir y resolver las
desigualdades complejas en el desarrollo de las
competencias matemáticas de los estudiantes. Se han
desarrollado métodos matemáticos, que proporcionan
una comprensión de nivel por nivel del material
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conceptual, reflective and emotionally-evaluative
experience of students. The methodology for developing
the mathematical competencies of students in the
construction and solution of complex inequalities is
recommended when developing the training programs
at a higher education institution. 
Keywords: development, mathematical competencies,
students, construction, solving complex inequalities.

educativo a través del enriquecimiento de la experiencia
conceptual, reflexiva y emocionalmente evaluativa de
los estudiantes. La metodología para desarrollar las
competencias matemáticas de los estudiantes en la
construcción y solución de desigualdades complejas se
recomienda cuando se desarrollan los programas de
capacitación en una institución de educación superior.
Palabras clave: desarrollo, competencias matemáticas,
estudiantes, construcción, resolución de desigualdades
complejas.

1. Introduction
In modern conditions, the problem of developing the mathematical competencies of students in
the construction and solution of complex inequalities acquires particular urgency. This is due to
the ever-increasing needs of society in competent individuals capable of posing new problems,
and finding innovative solutions in the conditions of uncertainty and multiple choices (Chown
(1994), Sakenov et al. (2012), Gifford (1994), Makhashova et al. (2016)). One can naturally
pose a question of organizing cognitive activity of students that promotes the development of
mathematical competencies as the basis for self-realization of the person in the subsequent
stages of continuous education: the problem of finding opportunities for the development of
mathematical competencies of students in the framework of educational activity is topical. It is
suggested to develop the mathematical competencies of students with the help of specially
designed tasks, the organization of independent research work, the creation of question-answer
procedures, etc. The research of this kind (White (1959), Austin, & Howson (1979), Salekhova
(2014), Alpyssov et al. (2016)) is mainly devoted to the formation of certain aspects of the
mathematical competence of students, while, as a whole, the problem of developing the
mathematical competencies of students still remains poorly developed.
In a number of psychological and pedagogical works (Omarov et al. (2016), Berkimbaev et al.
(2012), Zhumasheva et al. (2016), Sharmin (2005), OECD (2012)), the competencies of a
specialist are considered as an important factor in the development of mathematical
competencies of students. The analysis and generalization of the practice of presentation of
educational material in mathematics show that the problem of finding didactic possibilities for
constructing and solving complex inequalities for the development of mathematical
competencies of students in the framework of educational activity still remains open. The
current situation can be characterized by the following contradictions:

1. contradictions between the importance of the problem of developing the mathematical
competencies of students and the insufficiently developed methodological tools aimed at their
development, in particular, in the construction and solution of complex inequalities;

2. contradictions between the high developmental possibilities of constructing and solving complex
inequalities and the insufficiently developed scientific and methodological foundations of teaching
mathematics with the use of different methods of constructing and solving complex inequalities that
are aimed at the development of the mathematical competencies of students.

On the basis of the revealed contradictions, the analysis of philosophical, psychological and
pedagogical literature, as well as the study of the work experience, the goal of the research was
formulated: theoretical substantiation and development of a methodology for the development
of mathematical competencies of students in constructing and solving complex inequalities.

2. Methods
The methodological bases of the research of development of mathematical competencies of
students in constructing and solving complex inequalities are as follows: the system approach
to studying the pedagogical phenomena; activity-based and personal-developmental approach
to training; psychologically oriented theories of training; theoretical positions on the problems
of intellectual and creative development of the person; the concepts of intellectual education on



the basis of enriching student’s mental experience in learning mathematics; theoretical
developments in the field of formation of conceptual thinking; theoretical substantiation of the
content of the mathematics course; theoretical regularities of the use of the activity approach in
training; theoretical developments concerning the role of mathematical tasks in the
development of personality; theory and practice of mathematical education; theory of
competence approach; theory of vocational education; theory of professional competence;
concepts of creating the content of education; theory of activity; theory of technological
development of the educational process; theoretical foundations of the organization of
educational activities. The following methods are applied: the theoretical ones (the study and
analysis of psychological-pedagogical, methodical research of the problem of development of
mathematical competencies of students in the process of education); the empirical ones
(conversation, questioning, observation of educational activities, pedagogical experiment); the
mathematical ones (statistical processing of the results of the experiment on the development
of mathematical competencies of students in the construction and solution of complex
inequalities).

3. Results
Mathematical competencies are a set of interrelated qualities of a person (mathematical
knowledge, skills and methods of activity), defined with respect to a certain range of things and
processes, and necessary for the quality productive activities in relation to them. One of the
most important conditions for the development of mathematical competencies is the
understanding of the educational material in the construction and solution of complex
inequalities. Here it is necessary to identify the following levels: tracking, reproduction, creative
understanding of the task in constructing and solving complex inequalities. Following Khinchin
(2006); Clarkson (1992); Ellerton, & Clarkson (1996); and Filippov (2000), we believe that the
increase in the levels of understanding of the task in the construction and solution of complex
inequalities is achieved through the enrichment of the basic components of the individual
mental experience: cognitive experience, reflexive experience and emotional-evaluative
experience. On the basis of the theoretical analysis of the problem of developing the
mathematical competencies of students in the construction and solution of complex inequalities,
taking into account the psychological features and the character of the leading activity, namely,
the orientation toward the object of activity, we have summarized and systematized the
conditions for the development of mathematical competencies of students in the process of
constructing and solving complex inequalities, based on a level-by-level organization of the
process of understanding the educational material through enrichment of conceptual, reflexive
and emotional-evaluative experience. Constructing and solving complex inequalities is a special
didactic tool that creates conditions for the development of the mathematical competence of
students (Henner (2004), Sharmin (2005), Lockhart (2014), Esmukhan, & Alpysov (2002)).
As a methodological substantiation of didactic possibilities of constructing and solving complex
inequalities that are used in the training process with the aim of developing the mathematical
competence of students, it is suggested to take into account:
- conditions for the development of mathematical competencies of students in the process of
constructing and solving complex inequalities, in particular, the possibility of developing the
mathematical competence of students on the basis of a level-by-level organization of
understanding the educational material;
- indicators of development of mathematical competencies of students;
- didactic possibilities of constructing and solving complex inequalities that ensure the
development of mathematical competencies of students by enriching various forms of mental
experience;
- the methodology of constructing and solving complex inequalities based on three fundamental
levels of understanding of educational material through enriching the conceptual, reflective,



emotionally-evaluative experience of students:





4. Discussion
The enrollment of trainees at the research stage of the experiment was 71 people; the sample
size at the final stage of the forming experiment was 71 people. At the first stage of the
experiment, some primary research was conducted concerning the development of
mathematical competencies of students in constructing and solving complex inequalities. The



results of performing the selected tasks showed the inability of students to actualize their
knowledge when constructing and solving complex inequalities, using common methods and
ideas, demonstrating the diversity and flexibility of knowledge (Table 1). 

Table 1. Indicators of the development of mathematical competencies of students, %

Indicator type The skill to see the
problem

Flexibility Originality Emotionality

Initial 41 11 16 7

Final 59 28 43 33

 
The experimental (E, 35 students) and the control (C, 36 students) groups were formed. In the
experimental groups, the mathematical methods developed by us, providing a level-by-level
understanding of the educational material through enrichment of the conceptual, reflexive and
emotional-evaluative experience of students, as well as the methodology of constructing and
solving complex inequalities were used. It turned out that, with approximately the same results
before the beginning of the experiment, after its completion, the experimental groups had
better results in terms of the development of mathematical competence: flexibility, originality
and swiftness (Figure 1).

Figure 1. Results of the development of mathematical competencies of students in 
the construction and solution of complex inequalities: flexibility, originality and swiftness 

in the experimental (E) and control (C) groups

 
Comparing the results of the experiment on the development of mathematical competencies of
students in the construction and solution of complex inequalities, we can claim that the use of
constructing and solving complex inequalities based on a level-by-level understanding of the
educational material and the orientation toward enriching the conceptual, reflexive and
emotional-evaluative experience of students allows creating conditions for improving the quality
of mathematical training of students, contributing to the development of their mathematical
competence.

5. Conclusion
Thus, during the research, the role of constructing and solving complex inequalities, their
influence on the level of understanding of the educational material and, as a consequence, on
the development of mathematical competencies of students, are justified and established. A



sequence of constructing and solving complex inequalities is developed, and, for the first time,
the foundation is the orientation toward enriching the conceptual, reflective and emotional-
evaluative experience of students. The conditions for the development of mathematical
competencies of students in the process of teaching mathematics are substantiated; in
particular, the statement is formulated about the possibility of developing mathematical
competencies of students on the basis of a level-by-level organization of the process of
understanding the educational material. The didactic possibilities of constructing and solving
complex inequalities are substantiated, ensuring the effectiveness of the process of developing
mathematical competencies of students by enriching various forms of mental experience. We
developed and implemented ways of constructing and solving complex inequalities on the basis
of a level-by-level understanding of the material and enrichment of various forms of students'
mental experience. The methodology of the organization of the educational process with the
use of constructing and solving complex inequalities and a set of methods for organizing the
activities of students in the use and construction of complex inequalities is introduced, which
contributes to improving the efficiency of the process of developing the mathematical
competence of students and developing the qualities of mathematical competence: swiftness,
originality, flexibility, initiative and reflexivity. The methodology for developing the mathematical
competencies of students in the construction and solution of complex inequalities is
recommended when developing training programs at the higher education institution.

References
Alpyssov, A., Mukanova, Zh., Kireyeva, A., Sakenov, J., & Kervenev, K. (2016). Development of
Intellectual Activity in Solving Exponential Inequalities. International Journal of Environmental
& Science Education, 11(14), 6671-6686.
Zhumasheva A., Zhumabaeva, Z., Sakenov, J., Vedilina, Y., Zhaxylykova, N., & Sekenova, B.
(2016). Theoretical Model of Development of Information Competence among Students Enrolled
in Elective Courses. International Journal of Environmental & Science Education, 11(18),
11249-11259.
Austin, J., & Howson, A. (1979). Language and Mathematical Education. Educational Studies in
Mathematics, 10, 161-197.
Berkimbaev, K.M., Nyshanova, S.T., Kerimbaeva, B.T., & Meyrbekova, G.P. (2012). The
Formation of Professional Competencies of Future Specialists. New Educational Review, 30,
271-281.
Chown, A. (1994). Beyond Competence? British Journal of In-Service Education, 20(2), 161-
180.
Clarkson, P.C. (1992). Language and Mathematics. A Comparison of Bilingual and Monolingual
Students of Mathematics. Educational Studies in Mathematics, 23(4): 417-429.
Ellerton, N.F., & Clarkson, P.C. (1996). Language Factors in Mathematics Teaching and Learning.
In A.J. Bishop, K. Clements, C. Keitel, J. Kilpatrick, & C. Laborde (Eds.), International Handbook
of Mathematical Education (pp. 987-1033). Dordrecht, NL: Kluwer Academic Publishers.
Esmukhan, M.E., & Alpysov, A.K. (2002). Pokazatelnye i logarifmicheskie uravneniya i
neravenstva [Exponential and Logarithmic Equations and Inequalities]. Kokshetau.
Filippov, V.B. (2000). Matematika v obrazovanii i vospitanii [Mathematics in Education and
Upbringing]. Moscow: Fazis.
Gifford, S. (1994). Evaluating the Surrey New Teacher Competency Profile. British Journal of In-
Service Education, 20(3), 313-326.
Henner, E.K. (2004). Information and Communication Competence of the Teacher: The
Structure, Requirements and Measurement System. Computer Science and Education, 12, 5-9.
Khinchin, A. (2006). Pedagogicheskie stati. Voprosy prepodavaniya matematiki. Borba s



metodicheskimi shtampami [Pedagogic Papers: Problems of Teaching Mathematics. The
Struggle against Methodological Cliches] (2nd ed.). Moscow: KomKniga (p. 356).
Lockhart, P. (2014). Plach matematika. Matematika v shkole [A Mathematician’s Lament.
Mathematics in School]. Retrieved August 23, 2016, from http://ege-ok.ru/wp-
content/uploads/2014/04/Pol_Lokkhart_quot_Plach_matematika_quot.pdf.
Omarov, Y.B., Toktarbayev, D.G., Rybin, I.V., Saliyeva, A.G., Zhumabekova, F.N., Hamzina, Sh.,
Baitlessova, N., & Sakenov, J. (2016). Methods of Forming Professional Competence of Students
as Future Teachers. International Journal of Environmental & Science Education, 11(14), 6651-
6662.
Organisation for Economic Co-operation and Development. (2012). PISA 2012 Released
Mathematics Items. Retrieved August 23, 2016, from
http://www.oecd.org/pisa/pisaproducts/pisa2012-2006-rel-items-maths-ENG.pdf.
Makhashova, P., Meirmanov, A., Zhunusbekov, Zh., Makasheva, O., Mirzaliyeva, E., Ermuratova,
A., & Sakenov, J. (2016). On the Development of Professional Competence in Students of
Creative Pedagogical Specialties. International Journal of Environmental & Science Education,
11(11), 4660-4668.
Sakenov, D.Zh., Kushnir, Y.V., Shnaider, Y., & Abdulkhamidova, D.Zh. (2012). Preparation of
Students of Higher Education Institution for Professional Activity in the Course of Studying of
Pedagogical Disciplines. World Applied Sciences Journal, 19(10), 1431-1436.
Salekhova, L.L., Tuktamyshov, N.K., Zaripova, R.R., & Salakhov R.F. (2014). Definition of
Development Level of Communicative Features of Mathematical Speech of Bilingual Students.
Life Science Journal, 11(8), 524-526.
Sharmin, D. (2005). Formirovanie kultury matematicheskoi rechi uchashchikhsya v protsesse
obucheniya algebre i nachalam analiza: dissertatsiya na soiskanie uchenoi stepeni kandidata
pedagogicheskikh nauk [Formation of Mathematics Language Culture during Algebra and Pre-
Calculus Learning (PhD thesis)]. Omsk: Omsk State Pedagogical University.
White, R.W. (1959). Motivation Reconsidered: the Concept of Competence. Psychological
Review, 66, 297-333.

1. Pavlodar State Pedagogical Institute, 140000, Kazakhstan, Pavlodar, Mira Street, 60, jenyan71@mail.ru
2. Pavlodar State Pedagogical Institute, 140000, Kazakhstan, Pavlodar, Mira Street, 60
3. Pavlodar State Pedagogical Institute, 140000, Kazakhstan, Pavlodar, Mira Street, 60
4. Sarsen Amanzholov East Kazakhstan State University, 070020, Kazakhstan, Ust-Kamenogorsk, 30 Gvardeyskaya
Diviziya Street, 34
5. Sarsen Amanzholov East Kazakhstan State University, 070020, Kazakhstan, Ust-Kamenogorsk, 30 Gvardeyskaya
Diviziya Street, 34
6. Kazakh State Women's Pedagogical University, 050000, Kazakhstan, Almaty, Gogol Street, 116

Revista ESPACIOS. ISSN 0798 1015
Vol. 38 (Nº 50) Año 2017

[Índice]

[En caso de encontrar algún error en este website favor enviar email a webmaster]

©2017. revistaESPACIOS.com • Derechos Reservados

http://ege-ok.ru/wp-content/uploads/2014/04/Pol_Lokkhart_quot_Plach_matematika_quot.pdf
mailto:jenyan71@mail.ru
file:///Archivos/espacios2017/a17v38n50/in173850.html
mailto:webmaster@revistaespacios.com

