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Abstract. The study is based on a historical analysis of the creation of a national model
of education of the Republic of Kazakhstan, aimed at improving the quality of training of
human resources, meeting the needs of the individual, society and the state. The focus is
on the process of updating the content of education for all levels of the education system,
taking into account international trends. The tax of this important and well-known
process should be attributed to 2015. During this period, amendments and additions
were made to the Law of the Republic of Kazakhstan "On Education". The author pays
significant attention to the content aspects of the new model of education, which is
focused on the development of the functional literacy of schoolchildren, the skills of
independent search, critical analysis and evaluation, initiative, and the ability to find
non-standard solutions. A special place in the new model of education is given to the
productive component. Expected educational results are defined in six areas and reflect
the activity aspect: students "know", "understand", "apply"”, "analyze", "synthesize",
"evaluate". Such a clear formulation of the expected results allows not only to objectively
assess the educational achievements of students, but also to increase the motivation of
students, improve the quality of the educational process. The main conclusion of the
article is that updating the content of school education led to a change in the
methodological training of future teachers of mathematics, actualized the issues of
comprehensive educational and methodological support for teaching mathematics both
at school and at a teacher training university. At the same time, teaching mathematical
disciplines in a pedagogical university should be correlated with the methodology of
teaching mathematics. For the professional training of a future teacher of mathematics, a
balance of special mathematical and methodological training is necessary.

Keywords: content of education, teaching mathematics, model of education,
modernization, reform.

Modernization of the general secondary education system in Kazakhstan is focused on
ensuring equal access to high-quality secondary education for all schoolchildren regardless of their
place of residence. It is also aimed at creating a national education model intended to improve the
quality of training human resources, meeting the needs of the individual, society and the state. To
achieve this goal it was necessary to update the content of general secondary education which
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would ensure the intellectual, spiritual, moral and physical development of students
(Abylkasymova, 2021).

By the content of general secondary education, most specialists understand a pedagogically
adapted system of knowledge, skills and experience, experience of creative activity and experience
of emotional-volitional attitude, the assimilation of which is designed to ensure forming a
comprehensively developed personality, prepared for the reproduction (preservation) and
development of the material and spiritual culture of the society. The content of general secondary
education is disclosed in educational standards, programs, curricula and textbooks and should be
focused on ensuring personal self-determination, aimed at improving and developing the human
resources potential of any country (Abylkasymova, 2012).

It should be noted that by the beginning of the XXI century, the content of education in
many states was structured according to 14-18 academic subjects. The differences are explained by
the various number of studied foreign languages and the presence or absence of religious topics.
Among the subjects common to all countries are language and literature, mathematics, natural
sciences, history, geography, art, physical education, technology and a foreign language. There are
such subjects as physics, chemistry, biology, social science in the secondary school. The high
school has become professionally oriented, but its content differs little from the accepted one,
including Kazakhstan. The same tendency was observed among individual academic subjects.
According to the researchers’ estimates, no less than 70-75% of their content was identical. The
greatest differences were in the subjects that reflected the national, state and natural specifics of a
particular country.

Despite the difficulties and constraining objective and subjective factors of modernization
and reform of the education system, certain conditions have been created in the Republic of
Kazakhstan to increase investment in education, improve its quality and reach the international
level. Evidence of that is the renewal of the content of education for all levels of the education
system with account of international tendencies. This important and necessary process began in
2015, after the introduction of amendments and additions to the Law of the Republic of Kazakhstan
"On Education”, which legislatively regulated the gradual transition to the updated content of
school education. This transition was carried out in 2016 — the 1st grade; 2017 - grades 2, 5, 7; 2018
- Grades 3, 6, 8, 2019 - Grades 4, 9, 10, 2020 - Grade 11 (I'ocymapctBenHas nporpamma, 2016;
I'ocynapcTBenHas nmporpamma, 2019).

Updating the content of education is, first of all, a revision of the structure and content of
programs and teaching methods. In this regard, Kazakhstani pedagogy is faced with the task of
fundamental renewal of the content of school education on the basis of advanced world pedagogical
experience. The new model of education provides for the further development of the functional
literacy of schoolchildren, the skills of independent search, critical analysis and assessment,
initiative, the ability to find non-standard solutions. Therefore, the main idea of the new reform for
the school lies in the systemic and systematic renewal of the content of general secondary education
- the transition to a higher quality of education: personality-oriented education, a variety of
educational programs, the development of academic freedoms, the formation of legal,
psychological, economic and environmental culture of students. With regard to the school, these
guidelines in education are transformed into the tasks of developing versatile creative abilities,
skills, self-education, readiness and the ability to adapt in the context of constantly changing social
conditions of society, etc.

In our country the renewal of the content of education continues to be successfully
introduced into the system of general secondary education. Thus, the compulsory education
standards and curricula include STEM elements aimed at expanding the use of new technologies,
scientific innovations, mathematical modeling, programming, robotics and initial technological
training of students. Additional education programs, extracurricular activities, scientific circles and
extracurricular activities are organized to follow innovation tendencies. In high school a number of
subjects have been taught in English.
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In October 2018 by order of the Ministry of Education and Science of the Republic of
Kazakhstan the state compulsory standard of updated content for all levels of education was
approved. Compared to previous standards, it focuses on building an outcome-based model that
measures student performance and achievement. At the same time, updating the content of
education supposes the educational process which is different from traditional and is based on
expected results which are determined in 6 educational areas and reflect the activity aspect, i.e.
students “know”, “understand”, “apply”, “analyze”, “synthesize”, “evaluate”. A clear formulation
of the expected results allows not only to assess the educational achievements of students
objectively but also to increase the motivation of students to develop skills in learning, as well as to
improve the quality of the educational process.

Our analysis of the modernization of the system of general secondary education in
Kazakhstan showed that with each its improvement the content of education in secondary schools is
being enhanced and improved. It allows them to teach schoolchildren at a modern level in
accordance with the tendencies of the development of the world education system (Abylkassymova,
2020), (Abylkasymova, 2020).

It is known that over the years of independence higher education in Kazakhstan has gone
through several stages of improving the content of education. It was due to new requirements for
human resources and the development of technology and innovation. In 1991-1996 the legislative
base was being actively developed. The main standards of higher education were enshrined in the
Law of the Republic of Kazakhstan "On Higher Education™ (1993) which in 1999 was integrated
with the 1992 Law of the Republic of Kazakhstan "On Education”. In 1994 the state compulsory
standard of higher education in Kazakhstan was adopted for the first time. In 1995 the first
educational standards were adopted for 310 specialties of higher professional education. In 1996 a
new edition of the Classifier (list) of specialties of higher education, providing 342 specialties, was
approved.

A holistic continuous education system from preschool education and training to higher
education in Kazakhstan was first presented in 2000. In 2001 in accordance with the International
Classifier of the education system, a new Classifier of areas of training and specialties of higher
education was developed and introduced. It contained 283 specialties, 70 Master's and 46
Bachelor’s programmes (Abylkasymova, 2017).

Since 2004 the training of personnel in higher educational institutions has begun to rely on a
competency model. The introduction of the European Credit Transfer System (ECTS) began in
2009. In the same year a new Classifier of specialties of higher and postgraduate education was
adopted to ensure the continuity of undergraduate and graduate programs. New state compulsory
standards for higher and postgraduate education were developed in the context of expanding the
academic freedom of higher education institutions. The ratio of subjects of a compulsory
component and an optional component was revised. Educational programs were developed, taking
into account the potential of the teaching staff of higher educational institutions, their teaching and
laboratory facilities, as well as the needs of the labor market.

A modern teacher should possess a high level of culture, constantly improve himself, be able
to design an educational environment, actively use information and communication technologies,
distance learning, act as a creator of favorable conditions for organizing a personality-oriented,
individually differentiated learning and education process, instill an interest in self-education and
form students’ skills of independent work (Abylkasymova, 2019).

When organizing continuous pedagogical education, one should also take into account the
fact that with the transition of higher educational institutions of Kazakhstan to the Bologna two-
level education system "bachelor - master” fundamental changes were made to our education
system to converge with the existing educational systems in Europe. As a result, adequate measures
have been taken to achieve compliance of the content and the learning process with the world
educational standards.

Nowadays the main principles of the development of continuous pedagogical education in
Kazakhstan are — continuity; combination of national educational traditions and the best world
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experience; flexibility in responding to social changes and predictability; innovativeness. At the
same time the goal of the development of teacher education is still to ensure the reproduction of
human capital assets and the intellect of society for the sustainable development of our country
through high-quality training of teaching staff for the entire field of education.

In general, pedagogical education in Kazakhstan in the process of improving the quality of
teacher training is undergoing serious changes while focusing on the creation of a consistent system
of continuous education. The search for optimal solutions, promising models, advanced
organizational forms and methods of educational work for all levels of education is being carried
out everywhere. In the conditions of a dynamically developing system of pedagogical education
(bachelor's, master's), there is objectively a need to create promising types of educational
organizations, variable curricula and programs; in the implementation of new content and the latest
education technologies, etc. (Abylkasymova, 2017).

The renewal of the content of school education has actualized the issues of determining the
content of school mathematics education and accordingly the training of future mathematics
teachers. It also concerns the issues of comprehensive educational and methodological support for
teaching mathematics both at school and at a teacher training institution. To implement these tasks
changes were made to the current didactic tools — educational standards, curricula, programs in
mathematics of secondary schools and pedagogical universities. At the same time the need to ensure
continuity in teaching mathematics in a general education school and a pedagogical university was
taken into account.

With our participation new state educational standards, standard curricula and curriculum
with an updated content of school education were developed and approved. It enabled us to
organize a comprehensive educational and methodological support of the educational process in
primary, secondary and high school, as well as in pedagogical universities.

Along with this, we paid special attention to the methodological aspects of teaching
mathematics, namely, the preparation of future mathematics teachers who know the methods of
teaching students in secondary and high school according to the updated content. To achieve this
goal, under my leadership textbooks were developed on mathematics, algebra for secondary school
(grades 5-9), algebra and the principles of analysis for high school (grades 10-11) with
corresponding didactic materials, teaching aids for teachers and students — future mathematics
teachers. Currently, all these materials are being used in the educational process in organizations of
general secondary education and pedagogical universities throughout Kazakhstan (Abylkasymova,
2014).

The Department of Methods of Teaching Mathematics, Physics and Informatics of Kazakh
National Pedagogical University named after Abai, headed by me, has been preparing pedagogical
personnel in the specialties "Mathematics”, "Physics" of educational programs for bachelor's,
master's and PhD studies, and since September 1, 2015 — specialties "Mathematics and Physics",
"Mathematics and Informatics”, "Physics and Informatics” bachelor's degree, as well as for
ungraded schools. The educational programs developed by us were aimed at implementing the
principle of continuity and interdisciplinary communication of studying the school course of
mathematics, physics and computer science in integration with methodological disciplines which
made it possible to strengthen the quality of professional and methodological training of future
teachers. These educational programs are a good help to compensate for the lack of teachers in
remote village schools, since one teacher can simultaneously teach two subjects, for example,
mathematics and physics, mathematics and computer science, physics and computer science.

Since 2019 our department began to conduct training in two-year educational programs of a
pedagogical profile based on higher education using distance learning technologies in the bachelor's
specialties - "Mathematics", "Physics".

In the educational programs "Mathematics and Physics"”, "Mathematics and Informatics™ 56
credits (23%) are allocated for general subjects, 69 credits (28%) for mathematical subjects, and 27
credits (11%) for physics (computer science). In these educational programs both "Methods of
teaching mathematics™ and "Methods of teaching physics (computer science)”, as well as other
methodological subjects are studied.

11



METOZMYECKHUE ACIIEKTbI OBYYEHUA MATEMATUKE U UHOOPMATUKE B CUCTEME
OBIIET'O OGPA30BAHUA

In the 2020-2021 academic year the department began to train pedagogical personnel in
seven educational programs in which 1083 students study in the bachelor's program, 247 master's
degree students and 8 people obtaining PhD degree.

It should be noted that the programs of mathematical and professional subjects in junior
courses are aimed at implementing the principle of continuity of mathematical education. Students
are given an opportunity to improve and generalize their basic knowledge of school mathematics.
Such courses as "Fundamentals of the school course of mathematics”, "Fundamentals of
mathematical analysis™, "Methods for solving non-standard problems in mathematics”, etc., being
studied in the first years, are a link between the school and the university. They make it possible for
students to fill in the existing gaps in the knowledge of school mathematics. The courses teach the
ability to systematize sections of mathematics, to orient students towards their future profession.

Many years of experience in a pedagogical university show that teaching mathematics
subjects should be correlated with the methodology of teaching mathematics, i.e. for the
professional training of the future teacher of mathematics, a balance of special mathematical and
methodological training is required. In this regard, professionally-pedagogically oriented
mathematical education should begin with the first courses of study at the university, and then be
studied in depth when teaching methodological subjects, such as "Methodological foundations for
solving problems in mathematics™, "Theory and methods of teaching mathematics", "Workshop on
the methodology of teaching mathematics”, *Methodological foundations of differentiated teaching
of mathematics at school", "Organization of teaching mathematics”, "Modern lesson"”, "History of
mathematics", etc.

One of the possible options for constructing a course in teaching methods of mathematics
was proposed by us in a textbook for students of pedagogical universities "Theory and methods of
teaching mathematics: didactic-methodical aspect” (in Kazakh, Russian and English). This
approach has found practical application in the universities of our republic. It gave positive results
in teaching mathematics and preparing future teachers for subsequent work at school
(Abylkasymova, 2014).

To sum it up, the process of reforming school and university education has been actively and
successfully implemented in the context of the updated content of school mathematics education in
the Republic of Kazakhstan in recent years.
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AHHoOTanMsa. MccienoBaHue OCHOBBIBAaeTCs Ha MCTOPUYECKOM aHa/M3e CO3/JaHUf
HallMOHAJIbHOM Mojenu obpa3oBaHus Pecnybsuku KaszaxcTaH, HampaBJieHHOW Ha
MOBBIIIIEHHEe KayecTBa IOJTOTOBKM YeJIOBEYECKHX pPeCcypcoB, Ha YA OBJEeTBOpPeHHE
NOTpPe6HOCTEeN JTMYHOCTH, OOIEeCTBA U roCyAapcTBa. B 1leHTpe BHUMaHUSI — MPOILEcC
OOHOBJIEHUS COJZep>KaHUS 00y4YeHHUs /ISl BCeX ypOBHEW 0Opa30BaTeJbHOU CUCTEMBI C
y4eToM MeXAYHapoAHbIX TeHAeHIHH. Havaso JaHHOro BaXKHOr0 U 3HAYMMOTO
npouecca ciaeayet oTHecTu Kk 2015 roay. B faHHbIN nepuoj, 6b1J1M BHECEHBI U3MEHEHU S
U JonosiHeHUs1 B 3akoH Pecny6sinku Kasaxcran «06 obpa3oBaHuu». ABTOp yjensieT
3HAaYMMOEe BHHUMaHHE COJiepXKaTeJIbHbIM acleKTaM HOBOM MoJieJld 06pa3oBaHMS,
KOTOpasi OpUEHTHPOBaHA HA pa3BUTHE PYHKIMOHAIbHOW IPaMOTHOCTU IIKOJbHUKOB,
HaBbIKOB  CaMOCTOSITEJIbHOIO  IOMCKA, KPUTHUYECKOTO0 aHaJu3a M  OlleHKH,
WHUIIMAaTUBHOCTH, CIOCOOGHOCTH HAaXOJAUTb HeCTaHAApTHBIe pelieHus. 0co6oe MecTo B
HOBOM MoJie/ i 06pa3oBaHUs y/leJleHO pe3yJbTaTUBHOMY KOMIOHEeHTY. Oxuaaemble
rapaHTUpyeMble 06pa3oBaTe/ibHbIE Pe3yJIbTAThl ONPEAESIIOTCS MO MIECTH 061aCTIM U
OTPaXKaIT AeATEJbHOCTHBIN ACMEeKT: yYallluecs «3HAIT», KTOHUMAIT», KITPUMEHSIOT»,
«QHAJIM3UPYIOT», KCUHTE3UPYIOT», «OLleHUBAIT». [lojo6Has 4yeTkasgs GopMyaHpOBKa
OXXUJIAeMbIX Pe3yJIbTaTOB IO3BOJIIET He TOJbKO OOBbEKTHBHO OlLleHUBATb y4eOGHbIe
JIOCTYDKEHUS Y4YallUMXCs, HO M MOBBIIIATh MOTUBALIMIO Y4YallMXCs, YAy4llaTh KAa4eCTBO
00pa30BaTeJIbHOTO TMpollecca. [JIaBHbBIA BBIBOJ, CTAaTbH 3aKJKYaeTCsl B TOM, 4YTO
OOHOBJIEHHE  COJlep>KaHHUsI  IIKOJIbHOrNO 00pa3oBaHMUsI  TMOBJIEKJIO H3MeHeHHe
MEeTOIMYeCKOM MOArOTOBKU OYAYyLUUX Yy4yuTesJed MaTeMaTUKH, aKTyaJHh3upOBaJO
BOMPOCHI KOMIIJIEKCHOTO y4eOHO-MeTOUUECKOr0 obecrieyeHUs1 00yUYeHUsi MaTeMaTHUKe
KaK B IIKoJIe, TaK U nejBy3e. [Ipy 3ToM 06ydyeHHe MaTeMaTUYeCKUM JWCIUIJIMHAM B
MeJlaroriieckoM By3e JOJ/DKHO ObIThb CKOPPEJHUPOBAHO C METOAMKOW IMpernoJjaBaHus
MaTteMaTUKHU. [yis1 nmpodeccuoHa/IbHOU MOATOTOBKHU OYAYIEero y4uTess MaTeMaTHUKH
Heob6x0JjMMa COAJIAHCUPOBAHHOCTD CHElMaJbHOW MaTeMaTU4YeCKOW W MeTOUYeCKOU
IO/ITOTOBOK.

Kniwu4eBsble c/10Ba: coZiep>)kaHde 00pa30oBaHUs, OOyYyeHHe MaTeMaTHKe, MO/lesb
o6pa3oBaHUs, MOepHU3aL U, pedOpMUPOBAHHUE.
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