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Binim 6epy yaepiciHaeri 6iniMm 6epy caacaTbl,
MHHOBaLManap xaHe undpnaHabipy
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the Field of Education

N.Zh. Issembayeva*, P.B. Seyitkazy?

12 L.N.Gumilyov Eurasian National University
Astana, Republic of Kazakhstan
*nabat_isembaeva@mail.ru

Abstract. This article discusses the formation of digital etiquette, its characteristics as a
socio-cultural phenomenon, as well as the rules and norms of behavior on the internet.
The authors, analyzing foreign, Russian, and Kazakhstani research on digital etiquette,
present the works of various scholars, their main ideas, conclusions, and recommen-
dations. This article provides a comprehensive analysis of studies on digital etiquette
conducted by foreign, Russian, and Kazakhstani scholars. It examines the main ideas,
conclusions, and recommendations of these researchers. The authors highlight the rel-
evance of digital etiquette issues in Kazakhstan and note that scientific research in the
field of education remains insufficient. The article proposes the development of spe-
cialized courses and educational modules on digital etiquette, as well as the support of
scientific projects focused on online communication culture, to advance pedagogical
methodologies. The authors emphasize the importance of in-depth research on digital
etiquette in Kazakhstan to establish an effective educational system that meets the
demands of the digital society. The research methods employed include the analysis
of theoretical and normative sources, as well as the systematization and generalization
of the material. The article is based on data from digital education platforms, scientific
journals, and international research databases, aiming to provide a deeper understand-
ing of the significance of digital etiquette.
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space.
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1. EDUCATIONAL POLICY, INNOVATION AND DIGITALIZATION IN THE EDUCATIONAL PROCESS

n

¢

Introduction

In the current post-industrial era, society
is actively transitioning to a digital system,
where information and knowledge have be-
come the primary values. The expansion of
the digital space is leading to a transforma-
tion of traditional moral principles and rais-
ing pressing questions regarding the criteria
for determining the authenticity of informa-
tion and scientific knowledge.

These challenges are compounded by the
lack of a well-established legal framework
for effective regulation and the rapidly
evolving nature of the digital realm, which
demands the search for universal regulato-
ry approaches. At this stage of the develop-
ment of the digital society, the issue of de-
veloping mechanisms for ethical regulation
in the digital space, reassessing traditional
ethical approaches to evaluating the situ-
ation, and forming a new digital ethics has
become a highly relevant topic, especially as
internet accessibility has increased in recent
years, and online learning systems and digi-
tal platforms have become widely used.

In his Address to the People of Kazakhstan
on September 2, 2024, President Kass-
ym-Jomart Tokayev placed special em-
phasis on the issue of digital education,
highlighting it as one of the key directions
for the country's future development. The
President spoke about the need to contin-
ue the digitalization of the education sector
and stressed that the quality of Kazakhstan's
education system should be enhanced
through the introduction of modern tech-
nologies and digital solutions. He noted that
the digital education system in Kazakhstan
will raise the country’'s education level to a
new stage and ensure global competitive-
ness. He also expressed support for reforms
aimed at developing digital education and
emphasized the importance of the digital
transformation of educational institutions

(1.

According to the president, through digi-
talization it is possible to create equal op-
portunities in the field of Education. At the
same time, he stressed the importance of
developing digital infrastructure and edu-

cational platforms. In the training of future
teachers, the improvement of their digital
skills was considered as a national priority.
He noted the importance of developing spe-
cial courses and training programs in order
to improve the digital literacy of teachers.
Teaching teachers the use of new technol-
ogies and teaching methods is one of the
main elements of digitalization of the edu-
cation system.

As part of the national education project,
the Ministry of Education and Science of the
Republic of Kazakhstan and the Ministry of
Science and Higher Education of the Re-
public of Kazakhstan are actively supporting
the digitalization process in education. This
year's traditional August conference, ded-
icated to the digitalization of the learning
process and the integration of artificial in-
telligence into teaching, taking into account
global experience, under the theme “Digital
Kazakhstan: Modern Education” is proof of
this. The rapid development of digital tech-
nologies and the need to form rules for their
use in everyday life make the issue of digital
etiquette an urgent topic. People now con-
duct the majority of their daily communica-
tion online. This affects all areas of life, from
personal relationships to work processes. In
the digital environment, adhering to ethical
norms, ensuring information security, and
protecting personal data privacy are of great
importance. Therefore, following etiquette
rules helps ensure the proper use of data.

One of the key aspects of digital etiquette is
showing respect for others and preventing
cyberbullying. However, negative and rude
behavior is frequently encountered in online
spaces, which in turn lowers the overall level
of digital culture.

Nowadays, as remote work has become
widespread, it is also important to observe
digital etiquette in professional communi-
cation. This plays a crucial role in contexts
such as email correspondence, online meet-
ings, and other forms of virtual interaction.

The purpose of the article is to explore the
key aspects of digital education, identify the
necessity of adhering to ethical norms in
online communication, taking into account
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the characteristics of the digital society, and
analyze the issues of digital etiquette that
influence the development of the digital ed-
ucation system in Kazakhstan. It highlights
that scientific research on digital etiquette
in Kazakhstan's education system is still un-
derdeveloped and that additional scientific
methods and recommendations are need-
ed for its integration into the educational
process.

History

We live in the digital era, with over five billion
people worldwide using the Internet. Inter-
net technologies have become an integral
part of our everyday lives, offering incredible
possibilities. Through the internet, we can
connect with like-minded individuals across
the globe, work remotely, and store projects
in the cloud. While these technologies offer
great opportunities, they also require a high
level of responsibility.

Although the internet enables new forms of
communication, which differ significantly
from face-to-face interactions, it raises nu-
merous questions for users regarding rules
of conduct in online spaces.

Digital etiquette reflects the principles of
communication etiquette in the virtual
world and represents a unique socio-cultur-
al phenomenon of digital civilization.

Before defining digital etiquette, it is essen-
tial to identify the fundamental principles
that shape its characteristics. This process
begins with examining the concept of eti-
quette as a phenomenon.

Ethics is a branch of philosophy that stud-
ies the norms of human behavior and mor-
al principles. Ethics helps us make deci-
sions and act in accordance with our values
and beliefs’, determining what is right and
wrong, what is good and bad, what is fair
and unfair.

Etiquette is a set of rules and norms that
regulate human behavior in society. It de-
fines how a person should behave in vari-
ous situations and what ethical and moral

standards should be observed. Etiquette
helps people to be good in relationships and
show respect for others.

Ethics and etiquette are closely related. Eth-
ics defines the main principles and values
that underlie etiquette. Etiquette, in turn,
clarifies these principles and norms of be-
havior in different situations and contexts.

The origin of the term» etiquette «in French
dates back to the era of Louis XIVp» La eti-
guette « means a way of behavior [2].

Researchers generally agree that the forma-
tion of etiquette is a long historical process
during which, as L. S. Likhacheva writes,
certain forms of human behavior (interac-
tion) are gradually established, refined, and
normatively fixed, acquiring cultural signifi-
cance [3].

A. |. Titarenko further emphasizes that these
behavioral forms do not emerge spontane-
ously or purely from individual subjectiv-
ity, but are grounded in practical activity,
gradually acquiring moral and value-based
significance and becoming functionally em-
bedded within social structures [4].

The development of digital technologies and
the global Internet network has formed a
new system of values and contributed to the
change of traditional social norms. This has
determined the need for digital etiquette as
a normative and ethical regulator of com-
munication in the virtual environment.

In the early days of the Internet (Web 1.0),
Virginia Shea (1994) developed the first offi-
cial set of rules to regulate communication,
the Guide to Netiquette. It included rules for
behavior in email, chat rooms, and forums
that required politeness and etiquette[5].

The rapid development of digital technol-
ogies and the global expansion of the In-
ternet have led to the emergence of a new
system of values and value orientations,
which are shaping the “formation of an in-
novative, personal, and creative culture”.
However, these innovative technologies and
communication tools, while transforming
the value paradigm, also contribute to the
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devaluation of traditional values that have
long served as the foundation for societal
development. Therefore, there is a need for
digital etiquette as a normative and ethical
regulator of communicative interaction in
the «digital spacen».

The development of the digital space deter-
mines the presence of network etiquette,
netiquette, digital etiquette in the virtual
world, reflects the features of etiquette com-
munication in the virtual space and forms
new rules of the culture of behavior.

In the 2000s, network etiquette evolved with
the introduction of the “Blogger’'s Code of
Conduct” (2007), created by T. O'Reilly and
J. R. Tolkien Wales. This code presented new
guidelines for online behavior in response
to the growth of the blogosphere and the
functional changes brought about by Web
2.0 [6]. In the 2000s, network etiquette was
supplemented by the “Blogger’s Code of
Conduct” (2007), the authors of which, T.
O'Reilly and J. Wales, formulated the basic
rules of conduct on the Internet in new sit-
uations [6].

Experts note that the rules put forward by
O'Reilly and Wales are an extension of Shea's
original netiquette guidelines, with key dif-
ferences arising from the shift to blogging
and interactive platforms.

A significant development with Web 3.0 is
the integration of the Internet with the phys-
ical world, leading to the concept of “phygi-
tal” (@ combination of physical and digital re-
alities). The new form of interaction known
as “fijital” interaction represents a qualitative
shift in the way we engage with both virtual
and physical environments. One example of
such interaction is the video conferencing
format, which takes place interactively [7].
As a result, realizing the essential character-
istics of etiquette in a virtual environment,
digital etiquette is formed in the Web 1.0
and Web 2.0 spaces as a hormative and eth-
ical regulator of commmunicativeness, using
all types of communication etiquette (inter-
action on the internet: writing, behavior and

speech), unlike Netiquette, which focuses
exclusively on the written format. Digital et-
iquette can be considered Netiquette 3.0 as
a complex, systematic concept compared to
Virginia Shea's netiquette 1.0 and Tim O'reil-
ly's netiquette 2.0. This, in turn, means that
a new level of culture of behavior on the
internet is being updated, conditioned by
knowledge and mastery of the features of
digital technologies. On the other hand, in
New conditions, the role of the cultural and
educational function of etiquette, aimed at
introducing the individual into the system
of values accepted in society, aimed at con-
sidering others/others as values, increases.
Although the concepts of network etiquette
(netiquette) and digital etiquette are similar,
they have certain differences. These differ-
ences are reflected in the scope and scope
of their application.

Network etiquette (netiquette) refers to the
rules of conduct on the internet and on any
platform that is connected via a network.
Netiquette is mainly focused on the rules
that are followed when communicating
online: in social networks, forums, emails,
chats, etc. Network etiquette (netiquette) of-
ten focuses on maintaining mutual respect
and politeness in online communication,
the structure and style of messages, and on-
line discussions.

Digital etiquette is a broader concept and
includes rules of behavior that must be ob-
served when using digital technologies not
only on the internet, but also in general. In
addition to network communication, this
concept includes norms of behavior when
using gadgets, software, applications, data
protection, digital security, correct use of
information and other aspects. Digital et-
iquette includes not only communication
on the internet, but also responsibility in the
use of digital tools in general. The develop-
ment of digital etiquette is closely linked to
the development of the Internet and digital
communications. The stages of its formation
can be considered through several impor-
tant stages (Tablel):
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Table 1. Stages of the formation of digital etiquette

Stage Year History of origin
The emergence 1970-1980  The origins of digital etiquette are associated with the ARPANET
of the internet years network of the 1970s. At this time, scientists exchanged information
via the Internet, and the first rules of the culture of communication
on the network began to form
With the advent of Usenet and email in 1983, the first rules of
netiquette appeared, and users began to focus on the culture of
writing letters and sharing information.
WWW and 1990 year The widespread use of the Internet and the WWW system in the
netiquette 1990s led to a sharp increase in the number of users. During this
formation period, Digital Etiquette became a necessity, and preserving the
culture of online communication became an urgent problem
The Netiquette Guidelines, developed by Virginia Shea in 1994, was
the first official set of rules for Internet users. It systematizes the
norms of compliance with ethics by e-mail, chat and forum
Social networks 2000 year The development of the Internet and the spread of social networks
and mobile (Facebook, Twitter, Instagram) in the 2000s increased the relevance
communication of digital etiquette. The free opinion of users required a revision
of ethical standards. During this period, Digital Etiquette was
seen as a cultural and moral norm, and issues such as trolling and
cyberbullying reinforced its significance.
Pandemic 2020 year During the COVID-19 pandemic, online education, work and social
period relationships expanded, and the importance of digital etiquette

increased. The culture of video conferencing and online classes
developed, etiquette norms adapted. UNESCO and World Economic
Forum developed digital ethics tutorials for teachers and students
and highlighted its importance

The formation and development of digital
etiquette was due to the development of
the internet and the expansion of types of
interaction in the online environment.

Materials and methods

Several scientific methods were used in the
research work. A review of domestic and for-
eign literature on the topic of research by
analyzing theoretical and regulatory sources
was carried out. This method made it pos-
sible to reveal the content of the concept
of digital etiquette, its role in the education
system. Based on systematization and gen-
eralization methods, the obtained informa-
tion is structured, the main theoretical con-
cepts and conclusions are formed.

The research materials were digital edu-
cational platforms in Kazakhstan, the da-

tabase of the National Center for Scientific
and Technical Information (NNTAQO), RSCI
(index of scientific publications in Russia),
eLIBRARY - an online platformm of Russian
scientific articles and journals, international
scientific databases: Information and sci-
entific databases, such as Google Scholar,
Scopus, Springer. Based on scientific arti-
cles, dissertation studies and conference
materials from these platforms, a content
analysis was carried out comparing scien-
tific approaches to the topic of digital eti-
quette.

The study was based on descriptive meth-
odology. During the study, the content anal-
ysis method was used, the basic concepts
and content of scientific publications and
regulatory documents related to digital et-
iquette were analyzed.
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As a sample, more than 20 scientific articles
were obtained, the study report. Sampling
was based on the principle of purposeful
sampling, and only materials directly related
to digital etiquette were selected.

Study tools included bibliographic review,
content analysis tables, source comparison
charts, and literature management.

Results and discussion

The issue of digital etiquette has attracted
the attention of researchers from various
fields, including linguists, political scientists,
sociologists, cultural experts, educators, and
others.

Recent studies highlight the interdis-
ciplinary nature of digital etiquette.
Research by foreign scholars emphasizes
that digital tools contribute to making edu-
cation more comprehensive and accessible,
particularly by playing a key role in main-
taining communication between educators
and learners in distance education. In this
context, special attention is given to digital
security, underscoring the need to follow
digital etiquette and safety rules. According-
ly, efforts are being made to develop digital
security standards and practical tools to pre-
vent threats in the digital environment, such
as the spread of misinformation, cyberbul-
lying, and harassment. Their goal is to cre-
ate a safe digital environment for all users,
governments of different countries, technol-
ogy companies and academic institutions
are working together to solve this problem.
These studies allow us to delve deeper into
the theoretical and practical issues related
to digital etiquette and effectively apply it in
pedagogical processes.

International studies comprehensively con-
sider the social, psychological and pedagog-
ical aspects of digital etiquette. Robinson
Joy and Howard Rheingold describe the
structure and culture of digital communi-
cations and propose new norms in online
communication [8, 9]. Rheingold makes the
case for the link between online etiquette
and digital literacy. Ugur Oral considers po-
liteness, tolerance and respect in communi-

cation in a virtual environment as the main
requirement [10].

Maxi Heitmayer and Robin Schimmelpfen-
nig consider digital etiquette in relation to
social norms and analyze the process of its
adoption and adaptation [11]. Eric Schmidt
and Jared Cohen emphasize the connection
of digital ethics with security and suggest
ways to maintain order in the online space
[12]. And John Suler explains the impact of
anonymity on behavior with the concept of
«Online Disinhibition Effect [13].

In the educational context of the study,
Tahani Al-Khatib, Mike Ribble, and Chris-
tine Greenhow clarify the role of digital eti-
guette in the development of digital citizen-
ship[13,14]. Mike Ribble justifies the need to
teach in schools by offering 9 elements of
digital etiquette [15]. Howard Gardner con-
siders the impact of the digital environment
on the personal development of young peo-
ple [16], and Christine Greenhow emphasiz-
es the importance of ethical compliance in
online learning [17]. In addition, research by
Charin Mangkhang and Nitikorn Kaiupanyi
assesses Digital Etiquette in terms of global
citizenship, particularly highlighting the role
of social discipline teachers [18].

Speaking about the studies of Russian digital
etiguette and the culture of communication
on the Internet, L. Duskaeva draws attention
to the media-linguistic features of speech
etiguette on the Internet [19]. Studying the
problem of digital business etiquette in the
conditions of distance learning, R.I. Mamin
characterizes it as the most important ele-
ment of the new communication space. His
work covers the cultural and philosophical
aspects of digital reputation management
and interaction [20]. Joint research with EV.
Pirainen is aimed at creating a digital cul-
ture in the field of education [21].

From a practical point of view, O.V. Lukino-
va presents the ethical rules for digital com-
munication on specific platforms (instant
messengers, social networks, e-mail) and
describes ways to prevent conflicts [22]. G.V.
Valeeva considers Digital Etiquette as an al-
ternative to moral standards in higher edu-
cation and puts forward the need for its offi-
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cial codification [23].

While L. V. Vyushkova and A. A. Vyushkova
offer legal and methodological foundations
for introducing digital etiquette norms into
the pedagogical process, N. M. Galimullina
and her colleagues describe ways of prac-
tical application of etiquette through the
study of the experience of digital communi-
cation of students [24, 25].

There are several studies and projects
on the topic of digital etiquette in Kazakh-
stan. For example, L. G. Gumilyov ENU is pre-
paring an educational and methodological
manual within the framework of the project
«scientific and methodological foundations
of the formation of a network communica-
tive culture and digital etiquette of teach-
ers and students in universities», headed by
Doctor of Pedagogical Sciences, Professor
Seitkazy Perizat Baiteshovna. This project
will cover theoretical, ethical aspects of dig-
ital etiquette and network communication
culture [26].

At Abay University, a research project titled
“Configuring the System of Formation of a
Network Communication Culture and Dig-
ital Etiquette for Teachers and Students in
the University’'s Online Community” is being
conducted under the guidance of Doctor of
Pedagogical Sciences, Professor Ulzharkyn

Muslimovna Abdygapbarova. The project
plans to develop a Digital Etiquette Code,
establish a Roadmap for Network Commu-
nication Culture, and design unique educa-
tional programs on digital etiquette for both
educators and students. This project plays
an important role in the development of
digital etiquette and network culture, which
are essential for ensuring effective commu-
nication within the educational system [27].

Maksat Sadvokasov and Kulshat Medeuo-
va in their article «Trends in digital ethics»
study the phenomenon of Digital Ethics, its
concepts and categories, as well as the ap-
plication of Digital Ethics in various fields.
The article analyzes terms and criteria in the
fields of Information Ethics, computer ethics
and Applied Ethics [28].

Foreign research focuses on digital citizen-
ship, cybersecurity, and digital literacy, while
Russian and Kazakh research focuses on
ethics in philosophical, methodological, ed-
ucational, and social communication. In the
process of analyzing research, many termi-
nological synonyms are used for the con-
cept of «digital etiquette». Among them, the
most commonly used are: computer ethics,
information ethics, network ethics, digital
media ethics, cyber ethics. The following are
definitions of terms related to ethical issues
in the digital environment (Table 2).

Table 2. Digital ethics and its terminological synonyms

Term Definitions

Computer Computer ethics refers to a set of moral norms and principles that govern the

ethics interactions between individuals in virtual spaces created through computer
technology.

Information Information ethics is a branch of ethics that addresses the moral issues associated

ethics with the development and use of information and cormmunication technologies (ICT),
including the global Internet.

Network Network ethics (Netiquette) refers to a set of rules and behavioral norms that govern

ethics interactions in an online environment. It encompasses guidelines for courtesy, respect,

. privacy, and security when using the Internet and social media platforms.

(Netiquette)

Digital Digital media ethics-covers the entire range of ethical problems arising in the digital

media media environment, being a consequence of the development of digital information

ethics and communication technologies.

Cyberethics

Cyberethics deals with ethical and social issues related to computer technology,
quality of life, cyberspace, and networked society.




1. EDUCATIONAL POLICY, INNOVATION AND DIGITALIZATION IN THE EDUCATIONAL PROCESS

17

¢

Digital ethics is a broad concept that covers
specialized areas of the above-mentioned
terms. All world studies emphasize the im-
portance of digital etiquette and analyze
important aspects of the development of
communication culture in a digital society.

Based on the digital etiquette research we
analyzed above, we can draw the following
conclusions:

Digital etiquette includes not only rules
of linguistic communication, but also
cultural, social, psychological and legal
norms. This point to the need to expand
its application in the education system.

in the studied foreign works, the role
of digital tools in improving the quality
of education, aspects of digital literacy,
cybersecurity and the formation of
digital citizenship dominate. Butin these
works, Digital Etiquette is not associated
with specific pedagogical processes.

Russian researchers are investigating
the impact of digital etiquette on
linguistic culture, social norms and
moral education. However, these studies
do not systematise pedagogical tools for
developing digital etiquette skills.

Although several projects by Kazakhstani
scientists are aimed at studying digital
etiquette in education, at the present
stage, these studies are mainly at the
project stage. The problem of systemic
integration of digital etiquette into the
educational process and the provision
of specific pedagogical methods and
approaches has not yet been sufficiently
addressed.

It has been established that various
synonymous terms are used in research:
‘digital ethics’, ‘information ethics,
‘network ethics (netiquette), ‘cyber
ethics’. Although these concepts have
similar aspects, they have specific
featuresinthecontextoftheirapplication.
Digital ethics should be considered as a
broad category encompassing all these
concepts.

Although the literature under review
contains a large number of theoretical

propositions on digital etiquette, specific
methodological recommendations for
their use in the education system are
rare.

Digital etiquette is one of the most impor-
tant values in today’'s educational space. As
analysis of scientific works shows, digital et-
iquette is not just a culture of communica-
tion, but a complex phenomenon aimed at
shaping the professional, ethical and social
responsibility of teachers and students in
the digital environment.

However, today, the lack of systematization
of teaching methods and practices on digi-
tal etiquette, the failure to take into account
national characteristics and linguistic con-
texts, and the lack of research into the spe-
cifics of teacher-student relationships are
causing problems. To address this issue, it
is important to study in greater depth the
role of digital etiquette in the education sys-
tem and its impact on the learning process
in the Kazakh context, as well as to examine
effective relationships between students
and teachers, cultural characteristics, lan-
guage policy, and ethical issues in online
education. Studying these aspects can help
improve the integration of digital etiquette
into the education system and supplement
theoretical and practical knowledge in this
area.

Conclusion

The issue of digital etiquette plays an im-
portant role in modern society, as the wide-
spread use of the internet and digital tools
impacts communication culture, security,
and harmony between people. The rele-
vance of this topic is particularly evident in
Kazakhstan, where the level of digital liter-
acy and digital inequality are significant is-
sues.

Research shows that in Kazakhstan, digital
etiquette and the culture of online commu-
nication are still in the process of develop-
ment, but face many challenges and obsta-
cles. Among the factors contributing to this
is unequal access to digital tools, cultural
differences, varying levels of digital literacy,
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as well as the incomplete development of
communication culture on the internet.

While foreign research has comprehen-
sively explored the theoretical foundations
and practical solutions related to digital eti-
quette, studies in Kazakhstan are still in their
early stages. However, the contributions of
Kazakhstani scholars, educators, and re-
searchers represent significant steps toward
addressing issues related to digital etiquette
in the educational system.

Currently, in many schools in Kazakhstan, the
basic concepts of digital literacy are taught
as part of the informatics curriculum or ad-
ditional classes. Special programs and train-
ing sessions are organized to help students
develop proper internet usage skills, and the
use of digital tools is being expanded. Estab-
lishing digital etiquette is a long-term and
systematic effort. Therefore, it is necessary
to carry out work in this direction system-
atically in schools, universities, and society
as a whole. In Kazakhstan, it is important to
apply comprehensive scientific methods to
develop the educational process related to
digital etiquette and to increase digital liter-
acy in society.

Based on the research and analyses in this
article, we suggest the following recom-
mendations:

Update educational materials and tools
for digital etiquette, and introduce
interactive textbooks and platforms.

Introduce a special subject or blocks
dedicated to digital etiquette into the
school curriculum.

Develop special courses or modules
on digital etiquette at universities and
include them in higher education
curricula.

Develop specific codes of conduct and
rules for digital etiquette in educational
institutions.

Implement digital etiquette standards
in distance learning programs and
platforms.

Support research and scientific projects

on digital etiquette, digital citizenship,
and online communication culture.

We believe that there measures will contrib-
ute to further research on digital etiquette
issues in Kazakhstan and support the devel-
opment of effective pedagogical methodol-
ogies.
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dopmMupoBaHue LMPpPOBOro aTUKETA: OCHOBHbIE TEHASHLMUMN
mnccneposaHumn B cpepe obpasoBaHUA

H.)K. UcembaeBa*, IN.B. CeMiTKasbl?
2EBPa3snNCKUM HaLMOHaNbHbIN YHUBEPCUTET UM. JT.H. [ymMmunneBa
r. AcTaHa, Pecnybnunka KasaxctaH

P

AHHoOTauM4. B faHHOM CTaTbe paccMaTprBaKOTCA BONPOCHI LidpOoBOMN 3TUKU, LidpoBo-
ro o6pasoBaHua 1 COBMIOAEHUSA STUUECKMX HOPM B MOCTUHAOYCTPUanbHOM obLLecTBe, a
TakKe 0CoOBeHHOCTU LUdPOBOro 06LLECTBA B KOHTEKCTE OCHOBHbIX LLIeHHOCTe M MHOop-
MauMK U 3HaHUK 1 TpaHchopMaL MM TPaANLMOHHBIX MOpabHbIX HOPM. B faHHoOM cTa-
Tbe BCECTOPOHHE aHaNM3npyloTCa UCCNefoBaHNA 3apyOeXHbIX, POCCUNCKMX W Kasax-
CTAHCKUX YYEHbIX, MOCBALLEHHbIE LUdPOBOMY ITUKETY. PaccMaTprBalOTCA OCHOBHbIE
naeu, BbiIBOAbl M PeKOMeHOaLUnu nccnegosateneit. ABTOpbl NOAYEPKMBAIOT aKTyaslb-
HOCTb Npo6nemMbl LMOPOBOro 3TUKETa B KasaxcTaHe M OTMeYatoT HeLOCTaTOUHYO pas-
BUTOCTb Hay4HbIX MCCNefoBaHWin B 3To o61acTun, ocobeHHo B chepe obpasoBaHma. B
cTaTbe NpepnaraeTtca pas3paboTka creumanm3mpoBaHHbIX KyPCOB U ydebHbIX Moayren
Nno LMGPOBOMY 3TUKETY, a TaKKe NoALEePIKKa HayUHbIX MPOEKTOB, HarNpPaBeHHbIX Ha U3-
ydeHue KynbTypbl OHMaNH-KOMMYHUKaLLMK, YTO MO3BO/IUT COBEPLUEHCTBOBaTb nedaro-
rmyeckme MeToauKu. ABTOPbI aKLEHTUPYIOT BHUMaHWe Ha HeoBXoaAMMOCTU My6oKoro
N3ydeHUa BOMPOCOoB LMbpPoBOro aTnkeTa B KasaxcTaHe Ona co3naHua abdeKkTUBHOM
cucTeMbl 06pasoBaHmMs, COOTBETCTBYOLLEN TpeGoBaHUAM LMdpoBoro obLiecTsa. B Ka-
YyecTBe METOO0B UCCMeoBaHMUA NPUMEHEeHbl aHanm3 TeoPeTUYeCcKMX M HOPMaTUBHbIX
WNCTOUYHMKOB, CUCTEMaTM3aUMa 1 0606LLeHne MaTepmana. CTaTbd OCHOBaHa Ha AaHHbIX
nnatdopM LMbpPoBoro obpasoBaHKUd, HayUHbIX XXYPHANOB U MeXOyHapOoOHbIX Uccre-
[oBaTenbCKUx 6a3 1 HamnpasneHa Ha yrnybneHHoe NoHUMaHne BaskHOCTU LdpoBOro
3TUKeTa.

KnioueBble cnoBa: LMbPOBOM 3TUKET, KMbepbeszonacHoCTb, LMPPOBOE MpaxaaHCTBO,
3TUYECKMe HOPMbI, UMPPOoBada NPOCTPaHCTBO.

LLndpnbiK 3STUKETTiH KanbinTacybl: 6iniMm 6epy canacbiHOaFbl
3epTTeynepaiH TeHaeHuUanapbl

H.)K. UcembaeBa*, MN.B. CeMiTKasbl?
2J1.H. TymmneB aTblHOaFbl Eypa3sua yiTTbIK yHUBEPCUTETI
AcTaHa K., KazakcTtaH Pecny6numkachl

B

AHpaTna. Byn Makanagja MnocTUHAOYCTPWangbl KoFampaarbl UMOPAbIK 3TUKa, LUdp-
NblK 6iniM 6epy >KoHe 3TUKarblK, HOpManapablH cakTanybl Macenenepi MeH LUbpbiK,
KOFaMHbIH epekLlenikTepi, aknapaT neH 6iniMHIH Heri3ri KyHObIMbIKTapbl KOHTEKCTIHAE
LaCTypni MopanbAblK HopManapAbliH TpaHcdopMaLumackl TangaHanbl. byn Makanaga
LWeTeNaiK, pecennik aHe KasaKCTaHAbIK, FanbiMaapabiH LUOPIbIK 3TUKETKE KaTbICTbl
3epTTeynepi XKaH-aKTbl Tan4aHagbl. 3epTTeyLinepain Heri3ri naeanapbl, TYKblpbiMaa-
Pbl MEH YCbIHbIMOAPbI KapacTbipbinanbl. ABTopnap KasakcTaHOarbl LMOPbIK STUKET
MaceneciHiH e3eKTiniriH atan, 6iniM 6epy canacbiHAarbl FbiibIMU 3epTTeyNepaiH ani ae
YKETKINIKCI3 eKeHiH KepceTeni. Makanaga uMUdpbliK 3TUKETKE apHanFaH apHalbl Kyp-
CTap MeH OKy MoaynblepiH a3ipfey, coHaak-aK OHNalH KapbiM-KaTbIHAC MaAEHMETIH
3epTTeyre GaFbITTanFaH FbibiMK obanapdbl KoNpay apKblibl Mefarorukanblk, a4i-
cTeMenepai XeTinaipy ycbiHbinaabl. ABTopnap UMdpnbiK KOFaM TananTapbiHa Calkec
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TNiMAi 6iniM 6epy >KymeciH Kypy YWiH KasakcTaHoarbl LUbPbIK 3TUKET MacenenepiH
TepeH, 3epTTeyaiH MaHbI3ObIbIFbIH KepceTefi. 3epTTey aaicTepi peTiHae TeopUAnbIK,
YKOHe HOPMaTUMBTIK OepeKKe3noepai Tangay, Matepuanibl >yreney »aHe annbinay
KoNnpaHbinFaH. Makana unopnblk 6iniM 6epy niatdopmManapbl MeH FbifibIMM XKypHar-
0ap YKaHe XanblKapanblk 3epTTey 6a3anapblHblH MaiMeTTepPI Heri3iHae Xa3bl/FaH XaHe
UMPPbIK STUKETTIH MaHbI3AbINbIFbIH TEPEHIPeK TyCiHyre 6arbiTTanFaH.

P KinTTi cespep: undpnbik 3TUKET, KMbepKayincisaik, umMbpnblk azaMaTTblK, 3TUKaMbIK,
HopManap, UMbPAbIK KEHICTIK.

Material received on 04.06.2025



1. EDUCATIONAL POLICY, INNOVATION AND DIGITALIZATION IN THE EDUCATIONAL PROCESS

¢

23

MPHTW 14.25.07

DOI 10.59941/2960-0642-2025-3-23-43
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&

AHHoTauwus. Llenbto nccnenoBaHua 6bin0 nayvyeHme BO3MOXXHOCTEN U 3d)¢eKTVIBHOCTI/I,
aHann3 BIMAHUA LI,VId)pOBVIC—BaLI,MVI Ha KayecTBO U OObEKTUBHOCTb oueHnBaHN4A, BblAB-
neHne npenmyLlecCts M NoTeHUMarbHbIX ['IpO6J'IeM BHeOpeHUnA LJ,M(prBbIX TEXHOMO-
rmn B NpoLEecc KpUTepuanbHOro oueHMBaHWa. B pesynbraTte onpenenieHbl Kto4eBble
LJ,VId)pOBbIe NHCTPYMEHTDI, Hanbonee noaoxogdauiMe ong KpnTepumarbHOro oueHMBaHMA,
pa3pa6OTaHbI MeToamnyeckme pekoMeHgaunn no rnpuMeHeHuro LJ,Md)pOBbIX TEXHOMO-
rn B rnpoLecce oueHMBaHMA. Ha oCHOBe MOyYeHHbIX Pe3ynbTaToB cAeMaHbl BbiIBOAbI
O TOM, YTO umbposmsaumq KpnTEepmanbHOro oueHMBaHMA CﬂOCO6CTByeT MOBbILWEHNIO
MPO3pPavYHOCTN U 0B6bEKTUBHOCTU rnpouecca, NCrnosib3oBaHWe LI,I/I(])pOBbIX MHCTPYMEH-
TOB NO3BONFET ONTUMU3INPOBATb pa60Ty yqanTena m obecneyunTtb 6onee KadeCTBEeHHYO
o6|oaTHy|o CBA3b O/ y4dallnXxcd, Heobxoamma pa3|oa6on<a KOMIMJTIEKCHOro noaxoda K
BHeOpeHWIO LJ,VId)pOBbIX TEXHOMNOrMN, yYnTbIBarOLlero tTexHn4yeckme m mMetogmyeckme
ACMeKTbl.

KntoueBble cnoBa: KpuTepuranbHoe olleHMBaHMe, LndpoBusaLma obpasoBaHuUs, Lnd-
pPoBble MHCTPYMEHTDI, l/IHd)OpMaLLl/IOHHbIe TexHonornmm B O6paBOBaHl/Il/I.

Kak uutmnpoBsaTb:

KycauHoB M., loceH6aeBa A.T., XXymabaeBa C.I., TaHnp6epreHosa A.LU. Lindposu-
3aUMa KpUTEPManbHOro oLeHUBaHNA B LUKone [TekcT] // HayuHo-neaarornyeckimin sy p-

Han «binim». — ActaHa: HAO nmeHn W. AnTbiHCcapuHa, 2025. — N23. - C. 23-43

BBegeHue

MHTerpauma MHOopMaLMOHHO-KOMMYHMKa-
LMOHHbIX TexHonornm (MKT) B o6pazoBaHme
ABNAETCA K/IOYEBbIM HamnpaBieHWeM Mo-
aepHusaumm obpasoBaTeNlbHOM CUCTEMDbI.
OueHKa y4ebHbIX OOCTVKEHWIN y4dallmxca
CTaHOBWTCA O4HOWM U3 obnacTen, rae NpuMe-
HeHue VKT nrpaet Bce 6o1ee BaXKHYO POofib.
CoBpeMeHHble LMDPOBbIE  WMHCTPYMEHTbI
MO3BOMAIOT COBEPLUEHCTBOBATb NpoLLenypbl
KPUTEPWMaNbHOIo OLLeHMBaHUS, Kak dopMa-
TWUBHOIO, TaK W CYMMATMBHOIO, YTO CMocob-
CTBYEeT MOBbILWEHUIO OBBbEKTUBHOCTU N -
deKTMBHOCTU 0B6pa3oBaTeibHOro npoLecca.

CoBpeMeHHbIM aTan uMbpoBM3aLmMm npea-
rnonaraeT co3fgaHue TakuxX YCI0BUM OJ19 KOH-
TPONMUMPYIOLLMX OPraHoB, KOrga MOXHO OT-

CNeXXMBaTb pe3y/ibTaTbl 06yYeHMs B pa3pese
permoHoB, obnacten, parmoHOB, KOHKPETHOWM
MeCTHOCTW, NMPeaMeTOoB, K1acCoB, TeM U T.A4.
Takas cuctemMa TpebyeT onpepeneHHomn
pPa3paboTKM LUMDPOBOro MHCTPYMEHTa dUK-
caumm pesynbratoB obydeHuda. MNprumMepom
TakoW pa3paboTKM ABMSEeTCs co3faHue Mo-
nenu umndpoBow nnathopMbl 4Na MHTErpa-
LMW pe3ynbTaToOB BHYTPEHHENO U BHELLIHEro
OLLeHMBaHMA, MO3BONAOLLEN MPOBOAUTL Ae-
TanbHbIM aHaNM3 yCNeBaeMOCTM yYaLLMXCA.

O630p CYyLLIECTBYIOLLIMX MCCNeaoBaHMIN Mo
KpntepmanabHOMY OUEHMBAHUIO N MNCMONb-
30BaHUIO LIMPPOBbLIX TEXHOMOMMIN B 06paso-
BaHNWM CBMNOETENTbCTBYET O X aKTyasiIbHOCTW.
MHTerpauma uUMdpOoBbIX UHCTPYMEHTOB B
OLlEeHKY Ha OCHOBe KpuTepueB B 0Opaso-
BaTe/ibHbIX y4dpexxaeHUNAX MNpuBreKa 3Ha-
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yuTeNbHOE BHWMMaHWE B HeOaBHUX mccne-
OOBaHMAX. DT WMHCTPYMEHTbl HE TOSbKO
obneryatoT NpoLecc OLUEeHKM, HO U1 ynydlla-
OT MpoLiecc obyyeHud, MpenocTaBias MH-
TEPaKTUBHYIO M HeMeO/leHHylo 06paTHYyto
CBSI3b.

Tak, rpynnon uccnepoBaTenien npoaHanu-
3MpoBaH 6onblOW MaccuB NybnuMKaumm no
KpUTEPManbHOMY OLEHMBAHWIO U UCMOSb-
30BaHUIO LMPPOBbLIX TEXHOMOMMIN B 06pa3o-
BaHWW. Mo Ux cnoBam, 3Ha4YUTENbHAA YacTb
mccnegoBaHMm (66,6%) MPUMeHsana Kak Mu-
HUMYM OOUH OBWENPUHATBIN MHCTPYMEHT
ona oueHkn a¢pdeKkTMBHOCTM obpa3oBa-
TENbHbIX TEXHOMOMMMN, OQHAKO B MOAXO4aX K
oLeHKe Habntoganochb CylleCTBeHHoe pas-
Hoobpa3ue. BbigBneHO 22 WHCTPYMEHTa,
KOTOpPble WCMOMb30BaIMCb B HECKOIbKUX
MccnegoBaHUAX ON9 OLEHKWM acrekTa npu-
MEHEHWA TEXHONOIMIM B 0bydeHunn. Lindpo-
Bble WMHCTPYMEHTbI, BK/ItOYAA OHTaMH-BUK-
TOPUHDbI, WMHTEPAKTUBHbIE MIATOOPMbI U
CUCTEMbI yrpaBneHusa obydeHreM, Cnocob-
CTBYIOT Pa3BUTUIO TexHomormm dopmMatmB-
HOro OLEeHWMBaHWA OJ19 OTCAEXMBaHUA MpPo-
rpecca y4dawmxca [1].

MccnepoBaHusa MOAYEPKMBAOT  BaXHOCTb
YCTaHOBMEHUA KpUTepmreB OLEHKMU LUMPpPO-
BbIX MHCTPYMEHTOB, UCMOb3yeMbiX B obpa-
30BaHUKW. BoyHoy W AOp. NpennaratoT CTPYK-
TYPY, GOKYCUPYIOLLYIO BHUMaHME Ha TakuX
acrnekTax, Kak ¢dopMynmpoBaHue npobne-
Mbl, BbIpa)eHWe peleHna n pednekcma
npouecca, KoTopble HeobxoauMbl Ans noa-
OEPXKKU 1ccnenoBaTelbCKOro obyyeHms rno
npegmetamMm STEM [2].

VccnepoBaHme CUHMXa NpPeacTaBiseT KOM-
MMEKCHYO WKany ansa oueHKM apdeKTUBHO-
CTU LMD POBbLIX MHCTPYMEHTOB B COAENCTBUM
KauyecTBEHHOMY 06pa3oBaHUIO, COOTBET-
CcTBytOLLYO Llenm yctonumBoro passutmua 4.
OTa WkKana BKIOYaeT pasfiMuHble Uamepe-
HMA KOMMETEHTHOCTU B 061acTh LMdPOBbIX
MHCTPYMEHTOB, obecrneumBas HaLexHyo
CTPYKTYpPY OueHKM [3].

®doHceKka v Op. NPOBENUM CPaABHUTENMbHbLIN
aHaNM3 MHTEPAKTUBHbIX MHCTPYMEHTOB, Ta-
Knx Kak Quizizz n Kahoot, noo4yepkHyB Mx
PYHKLMOHANbHble BO3MOXHOCTM B CO3[da-
HWW TECTOB M OMPOCOB. 3TU UHCTPYMEHTDI

MOBbILLAIOT BOB/IEYEHHOCTb M obecreymBa-
IOT 06paTHYIO CBA3b B peaslbHOM BPEMEHMU,
UTO MMeEeEeT pellatollee 3HaveHWe anga ad-
DEKTMBHOM MPAKTUKM OLEHKMN [4].

AHOPWAHM U ero CoaBTOPbl COCPenoToYM-
ICb Ha pa3paboTKe LMDPOBbLIX MHCTPYMEH-
TOB OLLEHKMU ANS LWKOMbHbIX HAayYHbIX AMCLM-
MVH, NPOAEMOHCTPUPOBAB UX BaNIMOHOCTb
M HaOeXHOCTb. VX BbIBOAbI MOKA3bIBaOT, UTO
XOPOLLO CTPYKTYPUPOBaHHbIe LMPPOBbIE
OLEHKM MOoryT 2dpdeKTUBHO M3MepdaTb MNo-
HUMaHMe yYalMMUCA CIOXHbIX MpeaMeToB
[5].

CUHeKoN M3ydyan WCMosb3oBaHWe LMdpPo-
BbIX MHCTPYMEHTOB /15 OLleHKM YPOBHSA BNa-
OEeHUA aHTTIMNCKUM A3bIKOM Cpedun CTyOeH-
TOB UT-cneumanmcToB. OHM MoOYepPKMBAIOT
HEeobXoAMMOCTb KOMMMIEKCHOro nogxoda K
BbI6OPY MHCTPYMEHTOB, KOTOPble o6ecrneudm-
BalOT MITHOBEHHYIO 06paTHYIO CBA3b W YO0B-
NeTBOPAIOT pa3HoobpasHblie NOoTPebHOCTH B
obyueHnn [6].

LindpoBM3aLMa OLEHKM Ha OCHOBE KpuUTe-
puveB B LUKOMax MofpasyMeBaeT MHTerpa-
UMIO TEXHOMOMMIN ANA YyUlEeHUs OLeHKU
KOMMEeTEeHLMM ydaulmxca, ocobeHHo B 06-
NacTu UMPPOBbLIX HaBbIKOB. DTOT Mepexof,
NoAdepPXUBaETCA Pas3NUYHbIMU MoOeNaMU
M UHCTPYMEHTaMUu, KOTOopble HampaBieHbl
Ha obecnevyeHre CTPYKTYPUPOBaHHOM 1 CO-
OepyaTerbHOM OCHOBbI OLEHKU.

Tak, B ogHon paboTe npeacTaBfieHa Mo-
nenb oueHkn komneteHunm (CAM), paspa-
60TaHHaga B npoekTe H2020 CRISS, koTopas
NoOYepKMBAET UHTerpaunto  LUMPPoBbIX
KOMMETEHLUMX B ydebHyto mporpammy, yae-
nasa ocoboe BHMMaHME OCMbICNIEHHOCTU U
ayTeHTUuHocTK [7]. CAM 6bina npoBepeHa
B XO4e MacLUTabHOro MuaoOTHOro Mccnepo-
BaHWA, MOKasaBLUIero, Yto 3pPeKTUBHOCTD,
CMpaBeaIMBOCTb U KOTHUTUBHASA CITOXXHOCTb
ABMAIOTCA BaXKHEMWMMU PaKTopaMy Kade-
CTBa Mpw OUEHKe LMPPOBOM KOMMETEHTHO-
ctun [7].

Pano wccnepoBaTenen npegnaraet wmccre-
00BaTENbCKMI MPOeKT, OCHOBaHHbIV Ha Ou-
3alMHe, KOTOprl;I npmeest K CO3gaHNIO WH-
CTPpyMeHTa OUeHKWM Ha OCHOBE KpuTepuneB
Ong OUueHKU LLI/ICI)pOBbIX MYINbTUMOOAJTbHbIX
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MPOM3BEOEHMIN YYaALLWMXCH, YCTPaHAa Heo-
NpeneneHHoOCTb, YaCTO CBA3AHHYHO C TaKMMM
oueHkaMu [8]. DTOT MHCTPYMEHT OCHOBaH
Ha WHTEPBbIO C OMbITHBIMW YYUTENAMU W
COOTBETCTBYET HalLlMOHaNbHbIM CTaHOapTaM
y4yebHbIX MporpamMm, obecrnedmpas pene-
BAaHTHOCTb M MPMMEHKMMOCTb [8].

HecMoTpa Ha mnoTeHUManbHble MNpeumMy-
wecrtBa UMPPOBbIX MHCTPYMEHTOB OLEH-
KW, NpobneMbl OCTatoTCcd, TakMe Kak orpa-
HWYEeHHOe npeobpasytollee BO3LeNCTBUE
COBPEMEHHbIX TEXHOMOMMIN, KOTOPbIE YacTo
Mo-nMpeXXHeMy rnonaratoTca Ha TPaaWLMOH-
Hble MeTodbl oueHkM [9]. HeobxoamMMocTb
B HAaOEXHOWM CTPYKType LUMNPPOBOM OLEHKM
nogYepKMBaeTca pPacTyLUMMM TpeboBaHMA-
MW K Ka4yeCTBEHHOMY 06pa30BaHUIO U HEOb-
XOOMMOCTbIO afanTauMm KO K COBPEMEH-
HbIM 06pa3oBaTenbHbIM cTaHA4apTam [10].

C [Opyrom CTOPOHbI, CyLIeCTBYeT MHeHue,
YTO, HECMOTPHA Ha $fiBHble MpPenMyLLecTBa
LMDPOBLIX MHCTPYMEHTOB B OLIEHMBaHMM,
ypesMepHoe yBreuYeHme TEXHOMOrmaMM
MOYET MPUBECTM K HeOQooueHKe Tpaamum-
OHHbIX METOO0B. HeKkoTopble Nemaroru rnof-
YepKMBaKOT BaYKHOCTb CoXpaHeHna 6anaHca,
TaK KaK Kaccudeckume Moaxodbl K OoLeHKe
pesynsraTtoB obydeHusa obnagaloT CBOU-
MU YHUKaNbHbIMW OOCTOMHCTBaMK. BanaHc
Mexay UMbpoBbIMM M TPAAMUMOHHBIMU
Moaxo4aMmy MOXKET YNydllnTb obLime obpa-
30BaTeflbHbIe Pe3y/bTaThl.

DTa To4yka 3peHUa noavepKUBaeT HeobXo-
OVMOCTb c6anaHCMpPOBaHHOIO MOAXOAa, KO-
TOPbIN BK/IOYAET Kak LMdPOBbIe, TaK 1 Tpa-
OVUMOHHbIE CTPaTernm OLLEHKMN.

TakuM 06pasoM, KYEeBbIMU acnekTamMm
UMDPOBM3ALUM OLEHKM ABNAKOTCA:

MHTErpaumsa LMdpPOoBbIX KOMMETEHLMIA B
y4yebHyo Mporpammy;

oueHKa a3pPeKTUBHOCTK, CNpaBeaIMBO-
CTU U KOFTHUTUBHOW CIMOMHOCTH,

pa3paboTka WHCTPYMEHTOB, COOTBET-
CTBYIOLLMX HaLlMOHaNbHbIM CTaHOapTaM;

obecrneyeHune peneBaHTHOCTM 1 NMpunMe-
HUMOCTW;

KOMMNEKCHbIM noaxod, K Bbl60py NH-

CTPYMEHTOB;

HEeOoBX0OUMOCTb MIHOBEHHOM 06pPaTHOWM
CBSA3MW.

MaTepuanbl u MeToAbl

Llenb oaHHOIMo nccnefoBaHMA 3aktoyanach
B KOMIMJ/TIEKCHOM M3y4YeHUUN BITNAHUNA Ll,l/ICb-
pPoBM3aLUMM Ha KadeCTBO U 06BHEKTUBHOCTb
KpnTepmarbHOIo oueHMBaHMA B LLUKOe.

B COOTBETCTBUM C MOCTaBEHHOW LeMblo
6blnn  choOpPMyNUPOBaHbl criefytolme nc-
crniefoBaTenbCKre BOMpPOChI:

1. B KaKOM CTeneHu BHegpeHme LMdPoBbIX
nnatdopM, Takux kak HWUCO, crocob-
CTBYET MOBbLIWEHUNIO MPO3PAYHOCTU U
O6BEKTUBHOCTU KpUTepUanbHOro oue-
HMBAHWA B LLIKOMAX?

2. Kak ucnonbsoBaHme HWNCO BnugeT Ha
pacrnpeneneHne BPeEMeHW neparoros
MexXay PYTUHHbIMU OonepaunaMm 1 mH-
OnBMaOyanbHOM paboTon C ydalmmMmca?

3. KakMe daKTopbl (MHOPACTPYKTYPHbIE,
KagpoBble, MeToOMYeCcKMe) OKa3blBatoT
Hambornbluee BMMAHUME Ha YyCMewHOCTb
BHeapeHna HNCO B LWKoMax C pasHbiM
couManbHO-3KOHOMMYECKNM KOHTEK-
cToM (ropop/ceno)?

4. KAKOBbl OCHOBHble Gapbepbl BoCMpUa-
TMa UMdpPoBbIX NNAaTOOPM OLEHUBAHUS
cpenu nefaroro., U Kakme Mepbl MOryT
Ccnoco6CTBOBaTb MX MPEOAONEHUIO?

[na gocTvxkeHna MoCTaBNEHHOM Lenn 6bina
npnMeHeHa KOMOUHALUMA aHaNMMTUYECKMX U
CUNHTETNHECKMX METOO0B NCCneJOBaHUNA.

B KauecTBe MeTOO0B cbopa M aHanm3a gaH-
HbIX MCMOMb30BaNMCh, BO-MEPBbIX, aHan13
NUTEPATYPHbIX UCTOYHWKOB, T.e. MpoBedeH
cucTeMaTmyeckmin ob3op M aHanus 6orb-
LOro MaccmBa Hay4HbIx Ny6nuKaumin, ro-
CBALLEHHbIX KpUTEPMANbHOMY OLLEHMBaHMIO
M MCMOMb30BaHMIO LIMDPOBbLIX TEXHOMOMMM
B obpasoBaHuMK. Ocoboe BHMMaHWe yae-
Nanocb UCCnedoBaHMAM, KOTopble paccMma-
TPUBaNM MHTErpaumio LMOPOBbIX WMHCTPY-
MEHTOB B MPOLLECC OLUEHKM, UX BIUAHME Ha
npouecc oby4yeHna 1 NpegocTaBneHme o6-
paTHOW CBA3W. Bbinn M3ydeHbl pPaboThl, Ka-
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catoLmeca KpUTepueB OLEHKU LMPPOBbIX
MHCTPYMEHTOB B 06pa3oBaHMM U pa3paboT-
KW KOMMAEKCHbIX LUKan 419 OUeHKU MxX ad-
PEKTUBHOCTW.

Bo-BTOpPbIX, OCyLLeCTBeH CpPaBHUTENbHbIN
aHanu3 PasuYHbIX MHTEPAKTUBHbBIX WH-
CTPyMeHTOB (Hampumep, Quizizz, Kahoot),
nporpaMM Ong OLEHKU A3bIKOBbIX HAaBbIKOB
(HanpwmMep, Grammarly, Duolingo, Audacity,
Turnitin), a TakXke MoaOxo4oB K LMPPOBOM
oueHke (aganTMBHoOe oby4deHue, aBTOMa-
TWyeckasa OueHKa, MyNbTUMeauMHble Mpo-
eKTbl). [MpoBenoeHO cornocTaBneHue rnpe-
MMYLLECTB W OrpaHuYeHMin UMPPOBbBIX W
TPAAMUMOHHBIX METOLOB OLEHKM MO TaK1M
XapPaKTEPUCTUKAM, KaK OObeKTUBHOCTb, -
GEeKTMBHOCTb, MepcoHanmsauma n obpaTtHas
CBA3b.

B-TpeTbux, UccnenoBaHbl ycnelwHble npak-
TUKU MPUMEHeHUa MHDOPMaALLMOHHO-KOM-
MYHUKAUMOHHbIX  TexHonorum (MKT) B
OUEeHMBaHUK, BKAOYaAaA WHAOAMBUAOYANU3U-
poBaHHOe obydyeHue ¢ afanTUBHbIMK MaaT-
dopmMamMm (Hanpumep, Duolingo), oueHKy
YCTHOM peun C MOMOLLbIO crneumnanbHbiX
nporpamm (Hanpumep, Voxy), cosgaHue
UMPPOBbLIX MOPTHONMNO, UCMONb30BAHUE NH-
TePaKTUBHbIX OHNaMH-NNaTbopM Ana rpyn-
rnosoM paboTbl (Hanpumep, Padlet), npnme-
HEeHWe CUCTEM aBTOMATU4YECKOW MPOBEpPKM
MMCbMEHHbIX paboT (Hampumep, Turnitin), a
TakXXe MCMNoNb30BaHMe BUPTyabHOWM pearnb-
HOCTU 1 MUKPOOBYYatOLLMX MOAyNEN.

B-ueTBepTbIX, NpoBefeH aHanus TpeboBa-
HUM K LM POBbLIM NiaTbopMam oLeHBaHUA
Ha NpUMepe TeEXHNYECKOoro 3aaHna ans Mo-
aenu nnatbopmbl LMbPOBOM MHTErpaLum
BHYTPEHHEro 1 BHeLHero oueHmnBaHus (Ha-
LMOHaNbHOM UHTErPUPOBAHHOM CUCTEMBI
oueHuBaHua (HMNCO). MN3ydeHbl dyHKLMO-
HanbHble (LeHTPanM30BaHHbIN COOP AaHHbIX,
WMHTerpauma pPa3NNYHbIX MCTOYHUKOB
OLEeHOK, aBTOMaTU3MPOBaHHAA aHanMTUKa,
pasrpaHuyeHne ponen, AuHaMuyeckas
BMU3yanusauusa) U HedyHKLMOHaNbHble
TpeboBaHUs (6esonacHoCTb OaHHbIX,
MacLLTabunpyeMocCTb, obnayHa4q
MHDPACTPYKTYpPa, BpeEMS OTKIMKA).

B-naTtbix, A9 MpoBepKy paboTocnocobHo-
CTn 1 addekTMBHOCTM Mnatdopmbl HNCO

OblIO MpPoBeOeHO MUIOTHOe BHeApeHue
B Wkonax r. [MaBnogapa, [MaBnopapckom
obnactn 1 r. ACTaHbl, B KOTOPOM MPUHANMK
ydacTtme 85 meparoroB m3 12 opraHuvsaumm
cpefHero obpasoBaHuMs, M3 HUX 7 LUKON ro-
ponoB AcTaHa (25 meparoroB) u MaBnogap
(18 meparoroB), 5 cenbckmx wkon NMaBnogap-
ckon obnacTtu (42 neparora). KayecTBeHHbIM
COCTaB NefaroroB oxBaTua 9 megaroroB-mMa-
CTepoB, 38 neparoroB-uccnegoBatenew, 32
nefarora-akcrnepTta U 6 nefaroroB-moaepa-
TOopOoB. MUAoTMpPOBaHWMe obecneymno BO3-
MOYXHOCTb M3y4eHWs OCoOBeHHOCTen UHTe-
rpaumy nNnatdopMbl B YCIOBUSAX peanbHOM
obpa3oBaTenibHOM MPaKTUKKM U BbiIBAEHUA
pervoHarnbHbIX Pasnnumi (ropoa/ceno).

B paMkax MUAOTHOro BHeOpeHWs MnpoBe-
OeH OrMpocC C Ueblo OLEHKU YPOBHS yOoOB-
NEeTBOPEHHOCTWM MefaroroB ¢GyHKLMOHANOM
nAaThopPMbI, BbIABNEHWS TPYAHOCTEN B MPO-
Lecce e€ MCMoMb30BaHMe, a TakKe OLEHKM
BAUAHMA UMPPOBM3ALMM OLLEHUBAHUA Ha
npodeccruoHanbHyto AeATENbHOCTb.

Ha ocHoBe aHanuMsa MofyYeHHbIX AaHHbIX
OblN onpeneneHbl KoueBble LUGPOBbIE
MHCTPYMeHTbI, Hanbonee noagxondalimMe aonsa
KpUTEpPUanbHOro oLeHMBaHK1e, a Takxe pas-
paboTaHbl MeToaM4yecKre pekKoMeHaaunm
Mo MPUMEHEHMUIO UMbPOBbIX TEXHOMOIMKA B
rnpouecce oLeHMBaHNA, KOTOPbIE BKTOYAIOT:

MPUHUMMbI 3DDEKTUBHOIMO MPUMEHEHNS
VKT (MHaOMBMAayanusauma, pasHoobpa-
3ne ¢dopmM, cBoeBpeMeHHaa obpaTHas
CBA3b, COTPYAHMYECTBO, 6€30MacHOCTb
OAHHbIX);

nMpaKTU4eckme pekoMeHdaumm ona ne-
[aroros, oby4datoLmMxcs, WKOoM 1 paspa-
BOTUMKOB LIMPPOBBIX MHCTPYMEHTOB;

cxeMy rnpolecca oueHUBaHUA C npwu-
MeHeHneM WKT, BKAtOYaoWyo 3Tanbl
MOCTaHOBKK Lenen, Bbibopa WHCTPY-
MeHTOB, pa3paboTku 3adaHui, cbopa u
aHanuM3a JaHHbIX, NpefocTaBneHns ob-
PaTHOM CBA3UM U KOPPEKTUPOBKM y4yeb-
HOro mpotlecca.

B npouecce mnccnenoBaHUa 6binM BbigBe-
Hbl U CUCTEMATU3NPOBAHbI MOTEHLMaNbHbIE
npobreMbl U oOrpaHUYeHnsa BHeOpeHUd
LUMPPOBbIX TEXHOMNOMMM B OLIEHMBaHWe, Ta-
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KMe KaK TexHU4Yeckne orpaHuyeHusd, BO-
npocbl  KOHOUAEHUMANbHOCTU  OaHHbIX,
Heo6X0OMMOCTb MOATrOTOBKM yYmUTeen 1 3a-
TPYLHEHMS B OLLEHKE TBOPYECKMX 3a4aHUM

Pe3synbTaThbl

MNpoBegeHHOe UccnegoBaHWe  BbIABUIO
3HaAYMTENbHbIN NoTeHUMan uMdpoBmM3aLmMm
KpUTEePUanbHOrO OLEHWMBAHMUA B LUKOMe
M Mo3BONMAO CHOPMYNMPOBATb P KO-
UeBbIX PEe3y/bTaToB, KacaloWMXcsa npeun-
MyLLEeCTB, 3DDEKTUBHbBIX UHCTPYMEHTOB,
MEeTOAMYECKMX MOoAXoO0B M TpeboBaHMN K
undpoBbIM NNaToOpPMaM.

AHanms aMMMPUYECKMX OaHHbIX, MOy4YeH-
HbIX B XO4e MUMIOTHOIo UCCcefoBaHMSA NniaT-
dopMbl LMDPOBON MHTErpPaLMM BHYTPEH-
Hero m BHelWwHero oueHwBaHua (HNCO),

MO3BOMU BbIABUTb pAL TeHAEeHUMM, oTpa-
YKaIOLLMX OTHOLIEHMe MedaroroB K LMdpo-
BM3aLMKM KPUTEPUANIbHOMO OUEHUBAHUA U
npakTuyeckme adpodeKkTbl BHEAPEHUA MaaT-

dopmbl.

Mpexkae Bcero, pe3ynbraTbl OMPOCOB Me-
[AroroB MpOOEMOHCTPUPOBANUN  BbICOKUN
YPOBEHb YOOBMETBOPEHHOCTU YHKLMOHA-
nomMm HUWCO: 6onee 80% neparoros (puc.l)
oueHUnNM nnatdopmy MONOKUTENbHO (42%
— «O4YeHb O0BOJIbHbI», 38% — «Cckopee Oo-
BOJIbHbI»). 9TO CBMAETENbCTBYET O BOCTpe-
60BaHHOCTU LMDPOBLIX peLleHnn, Mo3Bo-
naroWmMx obnerynTb NpoLecc oueHrBaHUA
M MOBbLICUTb €ro Mpo3payvyHocTb. BmecTe ¢
TeM, OKono 8% pecrnoHOEHTOB BbIpa3uu
HeyOOBNETBOPEHHOCTb, YTO YKa3blBAaeT Ha
HeobXoOMMOCTb OanbHeMWero coBepLUeH-
CTBOBaHUA WHTepdenca M MeToOnYEeCKOM
MoaLEPKKMU.

VioBneTBOpPeHHOCTh HemaroraMn ¢yukmnoratoMm HIICO (B %)

2%

® Ouens goroneHsl  * Cropee JOBOIBHEL

® Helrpansso

® Cropee HegoroneHel  ® Hegoromsser

PucyHok 1. Pe3ynibTaTbl OLieHKN YA0B/1I€TBOPEHHOCTU
neparoroB pyHKUMoHasioM HACO

BIUTIM - OBPA3OBAHWE ISSN 1607-27

WWW .BILIM-UBA.KZ

Ne3 (114) 2025
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Hanbonee 3Ha4MMble MONOXUTENbHbIE -
deKTbl OT NMNoTHOro BHegpeHma HNCO, oT-
MeYyeHHble mefaroramMu (puc.2), cBA3aHbl C
MOBbILLEHWEM MPO3PaAYHOCTU OLLEHUBAHUSA
(71%), ynydlieHmnem obpaTHOM CBA3KM C 0by-
YarowmMmca (63%) n CHUXKEHMEM Harpy3Km

3a CYET aBTOMATU3aLMM NPOBEPKU 3a4aHUN
(55%). 2TO NoaTBepykOaeT rMMnoTesy O TOM,
UTO LMDPOBbIE MHCTPYMEHTbI CMOCOOHbI Me-
pepacnpenenartb negarorMyeckoe Bpema
OT PYTUHHbIX OMepaLni K MHOMBMAYaNbHOM
paboTe ¢ oby4datoLMMUCA.

Bmsane HIICO Ha npodeccroHaTBHYIO AeITeNBHOCTE Mearoros (B %)

S

a

" CHIDKeHHe HArpy2IKH (ABTOMATHIAINA IPOBEPKH) * VIIVUIeHHe 00paTHOH CEAZH I VISHHKOE

* [ToBmnmenHe OpO3Pa"HOCTH OIEHHEAHHT " YJ'I}"‘EIIIEHHB Ka"ECTEd AHATHTHEH H OTHETOE

" TeXHHMYECKHE CIOKHOCTH MEIIAKT paﬁcme

PuUcyHoOK 2. Pe3ynbTaTtbl oyeHKU BansaHuss HUCO
Ha rnpogpeccnoHasIbHyI0 AesTe/IbHOCTb MNeaaroros

BmecTte ¢ 1eM, 27% pecnoHOEeHTOB yKa3anm
Ha TEXHUYECKME CIIOXKHOCTM KaK Ha daKTop,
CHMKaLWMIM 2POEKTUBHOCTb MCMOSb30Ba-
HUA NNaThopPMbI.

CpaBHVITeﬂbeIVI aHan3 rno pernoHam ro-
Kasan, YTo Hambonbline TRPYOHOCTWM CBA3aHbI
C HECTabUMbHbIM MHTEepHeT-coegMHeEHNEeEM U

HegoCTaTOYHOM LMPPOBOM MNPAaMOTHOCTbLIO B
cenbCKMX LWKonax MaBnogapckom obnacTy,
roe Oona PecrnoHOEHTOB, CTOMTKHYBLUMXCS C
npo6neMamMu, gocturna 29%. Ona AcTaHbl
STOT MOKasaTeSlb COCTaBuN Nub 12%, 4TO
ob6baACHAETCA Nydllen MHPPACTPYKTYypPOoW U
6onee BbICOKUM YPOBHEM LMbPOBON MNOA-
rOTOBKW Mefaroro..
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= HectabHiIbHENT HETEPHET

® Hegocratounas uadpoead rpasoTHOCTE

PucyHok 3. TpyaHOCTU neaaroroB ripy MCrosib30BAHUN
HUCO B pa3pese pernoHoB

OOoHUM U3 Hambonee mnokasaTeslbHbIX pe-
3yNbTaToOB CTaslo COKpalleHMe BpeMeHM Ha
MoAroTOBKY OTYETHOCTU: B cpedHeM Mo pe-
FMOHaM OHO YMEeHbLUMMIOCh ¢ 2-2,5 YacoB A0
30-50 MUWHYT. 2TO noaTBepyXaaeT addek-
TUBHOCTb aBTOMATM3aLMMU MU BO3MOXHOCTMU
HNCO onTuMmManpoBaTb PYTUHHbIE MpoLie-

nypebl.

YTO KacaeTca OMHAMUMKKM YyCNeBAaEMOCTH, B
LWKOMax, y4acTBOBaBLWMX B MuioTte, 3adpuk-
CUPOBaH MNOMOXUTENbHbIM POCT pe3y/ibTa-
TOB: OT 5% B cenbckmx wkonax [MaBnopgap-
CKoM obnacTtu 0o 8% B LKonax AcTaHbl. 3TU
[OaHHble NO3BOMIAKT TOBOPUTb O KOCBEHHOM
BAMAHMM HNCO Ha akageMmyeckme OocTu-
YKEeHWa ydaluuxcsa, obycnosrneHHoM 6oree
CBOeBpeMeHHOW 06paTHOWM CBA3bIO U yNyu-
LWeHreM negarormyeckom aHaanTuKn.

CpaBHEHME TOPOACKUMX U CeNbCKMX LUKOM
BbIABM/IO PA3nymMa B BOCAPUATUM NNaTPop-
Mbl: FOPOACKME LUKOMblI OLUEHUNM €€ dYHK-
LUMOHanN Bblle (CpegHaa oueHKa 4,2-4,5 no
WwKane ot 1[0 5), Toraa Kak cenbckue LWKOoMbl
MpoaeMOoHCTpUpoBanu bonee HU3KME 3Ha-
yeHua (3,5-3,8), UTo B NepByto ovepeb CBA-

3aHO C MHPPACTPYKTYPHbIMU N KaApOBbIMUK
dakTopamMm.

TakMM 06pas3oM, pe3ynbTaThl MccrenoBa-
HWA NOATBEPXKOAtoT, YTo BHeapeHmne HNCO
CMoco6CTBYET MOBbILWIEHWNIO 06bEKTUBHOCTU
N MPO3PayvYHOCTV KPUTEPUANTbHOIO OLLEeHU-
BaHWS, OMNTUMM3ALUMM PaboTbl ydmuTena u
yAy4dlleHuto KadecTBa obpaTHOW cBA3M O
obyvatoLmxca. BMecTe ¢ TeM, coxpaHeHue
pasnMunmM Mexkay pervoHamMu YykKasblBaeT
Ha HeobXoOAMMOCTb LieneHanpaBieHHOMN
paboTbl MO pPasBUTUIO LMPPOBOM MHpPa-
CTPYKTYPbI B CEMTbCKUX LLIKOAX M CUCTEMHOMN
MOAroTOBKE MefaroroB K MCMOS1b30BaHUIO
LMD POBbLIX MHCTPYMEHTOB OLLEHMBAHUA.

AHanms nokasars, YTto BHegpeHne LMdpoBbIX
TEXHOMOrMM B MpoLecc KputepuanbHOro
OLEHMBaHUA CrMocobCTBYET 3HaYMTEeNbHO-
My YIy4dlIeHUo ero KadectBa U addeKTmnB-
HOCTW. BbigBNeHbl crnegytouime OCHOBHble
npeunMyliectTBa. LiMdpoBble MHCTPYMEHTbI
MO3BONAKT CTaHOAPTU3MPOBaTb Mpoliecc
OLEHMBaHUs, 3HaUMUTENbHO YMeHbLUada cyOb-
eKTUBHbIN dakTop. CrneymanmsnpoBaHHble
niaThopMbl, TaKMe Kak CUCTeMbl yrpaBre-
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HUa obydyeHmnem (LMS), mossongtoT cosna-
BaTb M aBTOMATUYECKM MPOBEPATb TECTbI U
3a4aHKs, YTO CHMKAET Harpy3Ky Ha ydmuTenen
M MOBbILIAET TOYHOCTb OLLEHKW. ABTOMATU3 M-
poBaHHaaA duKkcauma nm obpaboTka AaHHbIX
OenatT pes3ynbratbl 6onee Mpo3pavyHbiMm
ONS9 BCexX Y4YacTHWMKOB o06pa3oBaTesibHOro
mpoLuecca — y4yallmxcd, negaroros U poam-
Tenen. Hanpumep, oHNamH-TeCTbl NO MaTe-
MaTUKe MOMEHTa/lbHO MPEeAOCTaBAAOT pe-
3yMbTaThbl, MO3BOA4 ydallMMca onepaTUBHO
BbIBAATb OLLUMOKN.

ABTOMaTM3aLMA PYTUHHbBIX onepaunii (c6op,
06paboTka, aHanu3 LaHHbIX) 3HAYMUTENbHO
CHWYKAET HarpysKy Ha yumTenem n ocBoOGO-
JaeT Mx BpeMsa. ITO MO3BONAET negaroram
CKOHLEHTPUPOBATLCA Ha UHOUBUOYaNbHOM
paboTe C yyallmmMmca 1 paspaboTke nepco-
HaNM3MPOBaHHbIX OBpPa3oBaTENbHbIX TPAEK-
TOpUMN.

LindpoBble cpeacTBa OTKPbLIBAKOT MyTb K MO-
NYYEHUIO CBOEBPEMEHHOM U pa3BepHYTOM
ob6paTHOM CBA3M. DTO MO3BOMAET yYallmMMca
He3aMeOIMTeNbHO BbiABNATb CBOM OLLIMGKM,
pas3buMpaTbhca B MX MNPUUMHAX M MNony4daTb
LleNeHanpaBneHHble pekoMeHpgauuy ans
JanbHelllero nporpecca, TeM caMbIM CTU-
Mynupya 6ofiee OCO3HaHHoe obydeHue W
MoBbILLAaga X 3aMHTEPECOBAHHOCTb.

Kpome Toro, unodpoBble TexHonornmm obna-
OaloT noTeHuManoMm A8 WHOVBUAOyanusa-
uMm ydyebHoro npouecca. OHM MO3BOMAOT
KOHCTPYMPOBaTb 3afaHMa U KX CIOMHOCTb
B COOTBETCTBUMU C YHUKAMbHbIMU MOTPEBHO-
CTAMMU KaXkOoro obydatollerocsd, 4Yto BefeT K
6onee rnybokoMy MOHWMMaHWIO MaTepmana
N GOPMUPOBAHUNIO MEPCOHANMU3UPOBAHHbIX
obpaszoBaTe/ibHbIX MaplUpyToB. B KadecTBe
npyMepa MOXHO MPUBECTU MPUNONKEHUS
019 U3y4deHUsa 93blKoB, Takme kak Duolingo:
OHW OUHAMUYECKN PEerynupyroT yrpaxkHe-
HUS MO rpamMMaTKKe, C/IOBapHOMY 3aracy U
Mpou3HoLeHUo, obecrnedmBad UHANBUOY-
anbHbIM TeMn oBy4YeHUs U COOTBETCTBYIO-
LLIYO OLLEHKY A3bIKOBbIX KOMMAETEH LU

Bonee Toro, UMdpoBas cpeda 3HaAUUTENb-
HO paclMpsaeT AManasoH AOCTYMNHbIX GOopM
oueHvBaHua.  MOMUMO  TPAOAMLMOHHbIX
TECTOBbIX 3afdaHUM, Mnegarory Moryt npu-
MEHATb TakKMe MHHOBALMOHHbIE MOOXOAb,

Kak co3fgaHue npeseHTaumi, ydactme B OH-
NaMH-OANCKYCCUAX WAM BbIMOMTHEHWE MPO-
eKTHbIX paboT B uudpoBoM dopmaTte. B
KauyecTBe nMpuMepa MOXXHO MPWBECTU rymMa-
HWUTapHbIe OUCUMMNIWHDBI, TOe CTYOEHTbl MO-
ryT UCCNeaoBaTb TEMbl M MPeaCTaBNATb CBOMU
BbIBOAbI B BMAE MYNbTUMEOMWHbIX MPOEK-
TOB, BMOEOMpPEe3eHTaL MM MKW MOLKACTOB.

LiIndbpoBble CUCTEMbBI TaKXKe UrpatoT Kito4e-
BYIO POSb B HAKOMMEHMM W aHanm3e obLwmp-
HbIX MacCMBOB [aHHbIX 06 ycrneBaeMoCTu
obyyatoLLmxca. OTW JaHHble MoryT 6bITb MC-
MoNb30BaHbl [O/19 BbISBAEeHUA TeHOeHUMN,
onpefeneHmnsa CUbHbIX CTOPOH M obnacTen
019 Pa3BUTUA KaK Yy OTAENbHbIX YYEHUKOB,
TaK U B paMKax Bcew y4eBHOWM NporpamMmbl.
DNeKTPOHHbIe XXypHanbl 1 crneunanmsnpo-
BaHHble MnaTdopMbl, Hanpumep Kundelik.
kz, obecneumBatoT negaroraMm U poauTe-
NAM omnepaTmMBHbLIM 4OCTYN K MHboOpMaLmMm
0 xo4e oby4deHud, 4To cnocob6CTBYET CBOEB-
peMeHHOM KOppeKLUMM ydebHbIX MIaHoB U
nporpamMm, a TakyKe MOBbILLIAET BOBEYEH-
HOCTb BCEX Y4YaCTHMKOB 06pa3oBaTe/IbHOro
npouecca. TakMM obpasoM, GopMmpyeTca
LLleHHaa ocHoBa A9 NPUMHATUA 060CHOBaH-
HbIX YMPaBNeHYECKMUX PeLleHUM Ha Bcex
YPOBHSAX 06pa3oBaHMA.

Hwmwke npeacraBneH o630p HECKOMbKUX
yCrelwHbIX MPaKTUK, UNMOCTPUPYIOWMX 3¢-
deKkTnBHOE MnpuMeHeHne WHPOPMaLMOH-
HO-KOMMYHWMKALMOHHbBIX TexHonorun (MKT)
B OLleHKe NpeaMeTHbIX, B YaCTHOCTU A3blKO-
BbIX, KOMMETEeHUW:

1. HOuBMOyanusnMpoBaHHoe  oby4deHue
yepes apjanTMBHble nnatdopmbl. Npu-
MepoM cny>kuT nnatdopma Duolingo,
KOTOpas MCMonb3yeT anropuTMbl UC-
KYCCTBEHHOIO WHTeNNeKTa Aonsa co3na-
HUA MepCoHaNM3NPOBaHHbIX YYeOHbIX
MaplwpyToB. CucTteMa aHanusupyet
YPOBEHb 3HaHUM Nonb3oBaTensa U npea-
naraeTt 3ajaHud, onTUMalbHO COOTBET-
CTBYyIOLLME €ro YPOBHIO, UTO MOBbILLAET
MOTUBALMIO OBYYalOLLMXCS, MOCKOSbKY
OHU HarnagHoO BUOAT CBOW Mporpecc u
rnocTeneHHoO nepexonaT K 6onee crnox-
HbIM MaTepuanam.

2. OueHKa YyCTHOWM peyun C NMpUMeHeHneMm
creymanmsnpoBaHHbIX Mporpamm. Mpo-
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rpamMmma Voxy, Hampumep, 3adencTByeT
TEXHOMOIMIO Pacro3HaBaHMA pedn angd
aHanmsa NMpomsHoLWEeHUs, MHTOHAUMK U
6ernoctu. Monb3oBaTenn MoryT 3armchbl-
BaTb CBOM peuyeBble OTBETHI 1 MoslyyaTb
MIHOBEHHYIO 0OpaTHYl CBA3b. Takomn
rnooxon obecredymBaeT OObEKTUBHOE
oueHMBaHWe MPOU3HOLWEHMS, NoMoras
oby4datoLMMCa BbISIBNSATb UM KOPPEKTU-
poBaTb CBOU criabble CTOPOHbI.

3. Co3gaHue umdpoBbix rnopTtdonmo. O6-
yyarouimeca MoryT GpopMMpoBaThb 3MeK-
TPOHHble MOPTDOIMO, BKItOHAKOLIME UMX
paboTbl, ayauo3anucK, npeseHTauum
N gpyrme mMatepuanbl, 4EMOHCTPUPYIO-
LMe pasBUTUE A3bIKOBbIX HAaBbIKOB. Y4Uu-
TeNa MMEKT BO3MOXKHOCTb OTC/IEXXMBATb
nporpecc no aTMm NopTdPoMO Ha MpPo-
TAYKEHWMM Bcero ydyebHoro rona. Monob-
Has NpaKTMKa Pa3BMBAET y OOyYatoLLMX-
CA HaBblKM CaMOOLEHKU U pedneKcum,
a Tak>XKe Mo3BosigeT NPeacTaBUTb LLUMPO-
KU CMEKTP OCBOEHHbIX A3bIKOBbIX KOM-
neTeHuUnm.

4. [MpnMeHeHne NHTEPAKTUBHbIX OH-
NnavH-nnatdopM AOna COBMeCTHOW pa-
60Tbl. MNnatpopma Padlet, kK npumepy,
Mo3BOMAAEeT y4YallMMCH COBMECTHO CO3-
0aBaTb JOCKU ONa obCcy>kaeHMIn, obMeHa
noeamMm m paboTbl Haf, NpoeKkTaMu. ITo
CrMocoBCTBYET Pa3BUTUIO HABbLIKOB KOJ-
nabopaumm 1 KOMMYHUKaLKMKM, @ Takxke
CTUMYNUpPYyeT B3anMHoe obydyeHue.

5. ABTOMaTmn3npoBaHHaa npoBepKa MUCb-
MEHHbIX 3adaHun. MNpUMEepPoOM MOXKeET
CNYXXWTb cucTemMa Turnitin, LWKMPOKO
npuMeHsemasa [Oas aHanmMsa opurun-
HaNbHOCTU TEKCTOB U BbIABIEHUSA 3aUM-
CTBOBaHWW. [TOMUMO 3TOrO, CyLLEeCTBYIOT
nporpamMMHble peLleHud, CrocobHble
OLLeHMBaTb FPaMMaTUKY U CTUNTUCTUKY

MMNCbMEHHbIX pa6OT. BHegpeHue Takux
CUCTEM 3HaYUNTESIbHO YCKOpdAET npotLecc
npoBepKnM 6onblloro obbeMa TEKCTOB,
oaoHOBpPeMeHHO ToBbllLUad 06beKTUB-
HOCTb BbICTaB/Id€MbIX OLLEHOK.

6. Vicnonb3oBaHMe TeXHOMOMMIM BUPTYyarb-
HOW peanbHOCTW ONd co3daHua Morpy-
YKaoLWKMX a3bIKOBbIX cpefd. OTaeNnbHble
pa3paboTunkn nNpepgnaratoT VR-npuno-
YKEHU4, KOTopble MO3BOMAT MOSb30Ba-
TeNaAM MOMHOCTbIO MOrPY3UTbCH B A3bl-
KOBYIO Cpefly U aKTUBHO MpPaKTMKOBaTb
Pa3roBOPHYIO pedb. STOT Noaxomq cylile-
CTBEHHO MMOBbILLAET MOTMBALMIO 0OOy-
yalLMXcs, Aenas npoLecc OCBOeHMUs
Aasblka Goree yBNeKaTeflbHbIM M 3aMo-
MUHaLLMMCE.

7. Pa3zpaboTka MUKpooOy4datolmMx Moay-
nen. Hanpumep, KOPOTKME BUOEOYPOKMU,
MHTEPAKTUBHbIE YTMPaXXHEeHUA U TecTbl,
OOCTYMHble Ha MOBUITbHbIX YCTPOMCTBAX,
MO3BONAOT 0Oy4YaloWMMCH yYUTbCA B
yoobHoe Ona HMX BpeMs M MecTe U oc-
BaMBaTb MaTepuan HebGoMblWMU Mop-
LUMAMU, NOBbILAET F’MOKOCTb 06ydeHUs.

CyllecTByeT Macca W AOPYrux YycCreLllHbIX
MPaKTUK, KOTOpPble MOXHO WICMNO/b30BaTb
B Lenax OLEHKU MNpeaMeTHbIX (a93blKOBbIX)
KOMMeTeHLUUN.

Ha ocHoBe ycrelHbIX NPakKTUK cHopmMym-
pyeM npaKkTu4eckme pekomMeHdauum (CMm.:
Tabnuuy 1).

B xode cpaBHUTeNbHOro aHanmsa 6binn
MOEHTUONUMPOBaHbI  PasfiUYHble  TUMbl
LUNDPOBLIX MHCTPYMEHTOB, YCMEeLIHO Mpu-
MeHAeMble B KpUTepuaribHOM OLIEHMBaHUN
(tabnuua 2):
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Ta6nuua 2 - Tunbl LUOPOBLIX UHCTPYMEHTOB B OLLeHMBaHUMU

LindpoBble MHCTPYMEHTbI

XapaKTepucTuka

VIHTepaKTUBHbIE MiathopMbl
418 opMaTUBHOIO OLLEHU-
BaHUS

Quizizz, Kahoot, Socrative, No3Bond0T MPOBOAUTb BGbICTPbIE OMPOCHI,
TEeCTbl ¥ BUKTOPUHbI, MTHOBEHHO COBUPada 1M aHaNM3nPya OaHHbIE, YTO
naeanbHO NOAXOOMT ANd TEKYLLEN MPOBEPKM MOHUMaHUS U NpPeao-

CTaBneHus HemMeaneHHoM o6paTHOW CBA3MU

[MporpamMMmbl 49 OLEeHKMU
A3bIKOBbIX M MUCbMEHHbIX
HaBbIKOB

MHCTpyMeHTbl TUuna Grammarly 4aa npoBepKM rpaMMaTmuKmM U cTung,
Duolingo 1 Voxy ona oLueHKM yCTHOM peyu, a Takke Turnitin gng npo-
BEPKMN OPUTMHANBHOCTM TEKCTOB, 3HAYMTEbHO YMPOLLAIOT 1 CTaHOap-

TU3NPYIOT OLLEHKY C/TOXXHbIX HaBblKOB

Lincdposble noptdonmo

MNnatdopMbl, MO3BONAOLLME COOMPATb U CUCTEMATU3UPOBATL PaboTbl

y4yalmxcs (Hanpumep, B popmMaTax Padlet), 4atoT BO3MOXHOCTb oTcre-
YKMBaTb MPOrpecc BO BPEMEHW U MPOBOAUTb KOMIMIEKCHYIO OLLEHKY
chOPMUPOBAHHOCTY KOMMNETEHLMIN

ALdanTvBHble obyyatoLLme
cucTeMbl

CucTeMbl, KOTOPble MOACTPaMBAOTCA NO4 YpPOBEHDb 3HaHWN K TeMM
O6yHeH na ydeHWKa, aBTOMaTU4HeCKK npensiarad 3agaHnd COOTBET-

CTByIOLLI,el;I CITOXXHOCTU N aHaNnU3npya pe3ynbraTbl 014 nanbHenemn

afanTaunm

BupTyanbHaa peasnibHOCTb U
cUMyNauUMm
cpene.

MMO3BOMAIOT CO34aBaTb PEANUCTUYHbBIE CLIEHAaPUK O/19 OLLEHKM MpPaKTU-
YECKMX HAaBbIKOB U MPUHATUS peLueHn B 6e30MacHoM BUPTyaibHOM

Ha ocHoBe BbIFBMEHHbIX MPEUMYLLECTB U
3P PEKTUBHbBIX MHCTPYMEHTOB pa3paboTaHbl
MeToguMyeckme peKoMeHgaunm, Hamnpas-
NIeHHble Ha mMoBblleHWe 3PPEKTUBHOCTU
mcrnonb3oBaHma VKT B oueHmBaHUK. Knto-
4eBbIMU MPUHLMMAAMM ABAFIOTCA:

MHgmeuaoyanmsauma u aundodepeHUMaumna
(ncnonb3oBaHMe VKT gna agantaunim 3aga-
HUW 1 06pPaTHOM CBA3W Mo UHOMBUOYyalb-
Hble MOTPEeBHOCTU ydalLLMXcs).

PasHoob6pasve popM oLeHMBaHUA (KOMBUK-
HWUPOBaAHME PA3NUYUHbBIX LIMDPOBbLIX MHCTPY-
MeHTOB 1 GOPMaTOB 3aaHMM (TeCTbl, MpoeK-
Tbl, TOPTPONNO, CUMYNALNN).

CBoeBpeMeHHada M KOHCTPYKTMBHaa obpart-
Haa CBA3b (NMpPUMEeHeHWe WHCTPYMEHTOB,
obecrneumBalolWMX MIHOBEHHYIO U OeTanu-
3MPOBaHHYIO 06PATHYIO CBA3b).

PasBuTMe coTpygoHUYeCcTBa U CaMOOLLEHKU
(ucnonb3loBaHMe nnaTdopM, Nogaep)KMBa-
IOLLMX COBMECTHYIO PaboTy 1 BO3IMOXHOCTM
Ong pedriekCum 1 CaMoOLLEHKM).

BesomnacHOCTb OaHHbIX U 3TUYHOCTb (CTPO-
roe cobnogeHne NPUHLMMIOB 3alMTbl Nep-
COHasbHbIX JAaHHbIX M 3TUYECKMX HOPM MpKn
MCMOMNb30BaHMU LUPPOBbLIX MHCTPYMEHTOB).

OpaHaKo, HeobxoAMMO MOMHUTb, UTO UKT He
MOTYT MOSTHOCTbIO 3aMeHUTb XMBoe obLe-
HMe C MpenogaBaTesieM W TPaOULMOHHbIE
MeToabl 0bydeHUda. ONTrManbHbIM peLleHu-
eM aBngeTcs codeTaHue Pas/MUHbIX MeTo-
00B, KOTOpble ByayT AOMNOMHATL APYr Apyra
M obecneymBaTb Hambonee NOnHy 1 0bb-
EKTUBHYIO OLIeHKY A3bIKOBOW KOMMETeHL UMK
oby4atoLmxca.



1. EDUCATIONAL POLICY, INNOVATION AND DIGITALIZATION IN THE EDUCATIONAL PROCESS

¢

33

Ta6nuua 1 - MpaKTnyeckue peKkoMeHgauum no ncnonbsoBaHuio UKT B oLleHKe A3bIKOBbIX

3HaHUN

Onsa o6yya-

[Ona paspaboTymMKoB

Ona neparoros o Ona wkon UMPpPOBbIX UHCTPY-
MEeHTOB

1.lNMocTaHOBKaA YETKMX Lienewn: PazButume ObecnedeHune OocTy-  lL.Y4ueT notpebHOCTEN
onpenennTe, KakMe MMEHHO A3blKO- LUMdpPOoBbIX rna K TeXHUYECKNM rnenaroros:
Bbl€ HaBblKW Bbl XOTUTE OLLEHUTbL C KOMMETeH- cpencrBam: npu paspaboTke 1H-
nomolLubto VKT (roBopeHme, MUCbMO, Lunin: oby- ocHacTuTe y4yebHble CTPYMEHTOB YYUTbI-
UTeHue, ayampoBaHme); yeHue oby-  3aBefeHus coBpe- BaMTe MoTpebHOCTU
cHOPMYNMPYMTE KOHKPETHbIE KPU- yatoLmxcsa MeHHbIM 0bopyAoBa-  MeparoroB U OCo-
TEPUM OLLEHUBaHWSA ANA KaXXO4oro paboTe ¢ HVEM M MpOorpamMm- 6eHHOCTM y4ebHOoro
HaBblKa. pPasnUYHbI- HbIM obecrneyeHreM;  MpoLiecca;

MU Lnb- obecneybTe becre- co3faBanTe UHTYU-

POBbIMU peboMHbIN OOCTYN K TUBHO MOHATHbIE U

WHCTPYMeH- WHTepHeTy. yoo6Hble B MCNOsb-

TaMu. 30BaHUU MHTEPDEN-

Cbl.

2.Bbi6op Noaxoddalimx MHCTpyMeHToB:  CaMocTo- Pa3paboTka MeToam- 2.06ecneyeHmne bes-
M3yyunTe pasnmyHble LMdpPOoBbIe UH- aTenbHas YeCKMX pekoMeHaa- OMaCHOCTW AaHHbIX:
CTPYMEHTbI M MAaTGopPMBbl, LOCTYMNHblIe  paboTa: Lnw: paspabaTtbiBanTe NH-
Ha PbIHKE; CTUMYNN- co3ganTe YeTkme CTPYMEHTbI C y4eToM
BblGepUTE MHCTPYMEHTbI, KOTOPbIe poBaHue MeTogmyeckme TpeboBaHMIN 6e30-
COOTBETCTBYIOT BalLWM LLeNsM, YPOB- CaMoCTO- pekoMeHgaunm no MacHOCTW OaHHbIX;
HO TEXHNYECKOM OCHALLEHHOCTU  ATEe/bHOMN mcrnonb3oBaHuo MKT  3alumLLanTe mepco-
1 GroOyKeTy; paboTbl 06- B MpoLiecce oLeHU- HasbHble OaHHble
Y4YUTbIBaMTE BO3PACT M YPOBEHb YYaloLMXCa  BaHUS; nonb3oBaTenen.
S3bIKOBOM MOATOTOBKM YYALLUMXCH MPW C  UCMOSb- paspaboTanTte cu-
BblGOpe MHCTPYMEHTOB. 30BaHMEM CcTeMy MOAOEPIKKMU

LMD POBbIX negaroros.

pecypcoB.
3. Co3naHue pa3HoobpasHbIx 3a4a- AKTUBHOE OpraHusauusa kypcoB 3. Co3naHue
HUN: y4yacTtuve B MOBbILLIEHWNSA KBaNu- afanTUBHbBIX MHCTPY-
— MCMNoMb3ynTe pasnnyHble dopMaThl npotLiecce dukaumm: MEHTOB:
3aJaHWK: TECTbI, 3CCe, Mpe3eHTaLuu, obyyeHus: npoBoauTe pe- pa3pabaTbiBanTE NH-
MPOEKTbI, POSIEBLIE UMPbI; MOOLLPEHMNE TYNSPHbIE KypChl CTPYMEHTbI, KOTOpble
coyeTalnTe 3aKPbITble U OTKPbITbIE obyyato- 0719 Nefaroros rno MOryT ObITb HAaCTPO-
3a4aHusa N9 KOMM/IEKCHOM OLLeHKM LMXCH K mcrnonb3oBaHUio MKT  eHbl Mof pasfnyHble
3HaHUI; y4yacTtuio B 06pazoBaTelbHOM yyebHble Lenm m
nenanTe 3a4aHna MHTEPECHbIMU U B 06CY»K- npotLiecce; YPOBHM yYaLLlmMxcs.
NHTEPAKTUBHbIMU. OEHNAX, npwBeKamTe aKc-

npoekKTax nepToB B o6nactu

W OpYyrux obpazoBaTenbHbIX

dopmax TEXHOMOr M.

B3avMopemn-

cTBUA.

4.0ObecrnedyeHne o6paTHOM CBA3U:
npenocTaBnamTe obydatolmmca Nom-

POBHYIO U KOHCTPYKTUBHYO 06paTHYO

CBSA3b MO pe3yfibTaTaM BbIMOIHEHUA
3a0aHuUM;

MCMonb3ymTe BO3MOXXHOCTM UKT onga
rnepcoHanmsaumm obpaTHom cBa3u;
rnooLpanTe oby4datoLMxXca K CaMoo-
LIeHKe.

4. CozgaHue coob-
LLeCTB NMPaKTUKYy-
IOLLMX Medaroros:
co3ganTe nnaTthopmy
g obMeHa orbl-
TOM U 0B6CYXKOEHNA
npo6neM, CBA3aHHbIX
C UCMNofb30BaHMEM
NKT.




.’ 1. BUTIM BEPY YOEPICIHAEr BUTIM BEPY CAACATbI, UHHOBALINANAP YXSHE LMOPIAHOLIPY
34

5. Co3naHue 6e3omnacHom cpenbl:
obecrieysbTe KOHOUAEHLMANbHOCTb
OaHHbIX 0ByYatoLLmXCs;

pPa3bACHUTE O0byYaloLLMMCA NpaBuia
MCMONb30BaHMA LMDPOBbIX MHCTPY-
MEHTOB;

Hay4ymTe oby4atoLmxca 6esonacHo
paboTaTb B VIHTepHeTe.

6. NocTosaHHOE NpodeccrmoHanbHoe
pasBUTHE:

perynapHo MoBbILLANTE CBOK KBau-
dukaumo B obnactn UKT;

cneguTe 3a HOBbIMU TEHOEHLMAMU B
obnact ob6pazoBaTesIbHbIX TEXHOO-
rmnm;

o06bMeHMBaWTECH OMbITOM C KOMI/IEraMu.

KakoBa »e nmpouenypa oueHMBaHUA C uC- B HaweM onbiTe MprMeHanach cneaytoLlaqa
nonb3oBaHmeM WKT. CnefyeT oTMETUTD, UTO cXxeMa npoLecca oLeHMBaHUA C NMpUMeHe-
B JQHHOM Clly4Yae paccMaTpMBatOTCH TObKO HuemM UKT (punc. 1).

oTaenbHble obLMe NMpUMepsI.

Onnaiin-
onpoc
CrcTeMa
VIpag-
JeHHA HKT- ILnat-
0byIe- HHCTPY- dopma
HHEeM MEeHTBI
(LMS)
mexT-
poHHOe
mopT-
foamo

PucyHok 1. CxeMa, opyeHTUPOBAHHAS HA pOpMATUBHOE OLleHNBAHME
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lMpumedyaHune:

OHIQMH-0MPOC A719 MIHOBEHHOM MPOBEPKM
MOHUMAHMSA

WHTepaKTMBHASA rnaaT¢dopma 4718 COBMECT-
HoV pa60Tbl 1 OBMEHA KOMMEHTAPUSIMM

D1eKTPOHHOE MopPTHOINO AN AEMOHCTPA-
UMM yHaALUMMUNUCH CBOMX OOCTUDKEHMIA 1 OT-
C/IEXMBAHMS MPOrpecca

Cucrema ynpasnieHus obydyeHuem (LMS)
AJ151 OPraHM3aumMmM 3a4aHMY, rnpegocras/ie-
HWS 06pPATHOM CBA3M WM OTC/IEXXMBAHMS AK-
TUBHOCTU YYALLMXCS

Mo PUCYHKY MOXHO BblAENUTb criefytolime
OCHOBHble 3Tanbl:

|. TlocTaHOBKa Lenew oleHnBaHMa, T.e. onpe-
neneHue, YTo MMeHHO B6yaeT ouleHKMBaTbCH
(3HaHWA, yMEeHUS, HaBbIKWK).

II. Boibop moaxoAsLMx MHCTPYMEHTOB B 3a-
BMCMMOCTM OT Uenen n dopmMaTta 3agaHumd.

I1l. Pa3paboTka 3aaHUM, COOTBETCTBYHOLLMX
YPOBHIO 0By4YatoLMXCa 1 LensM oby4deHund.

IV. BbinonHeHWe oby4vatoLmMmMmca 3agaHni
MCMNONb30BaHMEM BbIOPAHHbBIX MHCTPYMEH-
TOB.

V. C60p AaHHbIX O pe3yrbTaTax BbIMOHEHWS
3adaHUM U X aHanms.

VI. MpepocTaBrieHre obydatolmmcs rnofm-
POBHOW 06PATHOM CBA3M MO pe3y/ibTaTaM UX
paboThbl.

VIl. BHeceHMe U3IMEHEHUM U KOPPEKTUPO-
BOK B y4ebOHbI1 MpoLecc Ha OCHOBe Mosy-
YEeHHbIX Pe3yNbLTaToB.

Kak BMOHO, K K/IOYEBbIM 3/1eMeHTaM [OaH-
HOW CXeMbl OTHOCATCA:

yumnTenb, KOTOPbLIM onpedenaer Uenu,
BbI6MPAET MHCTPYMEHTbI, co3haeT 3aaa-
HWA, aHaNM3MpyeT pe3ynbTaTthbl, Npeno-
CTaBNnaeT 06paTHYIO CBA3b;

oby4datoLLMICa, KOTOPbIM BbIMOMHAET 3a-

OaHW4, nony4daeT obpaTHYo CBA3b, KOp-
pPeKTUPYET CBOO PaboTy;

NKT-UHCTPYMEHTbI, KOTOpble WCMOoSb-
3yloTCHa Onda co3paHuea 3adaHuii, cbopa
OaHHbIX, aHanm3a pe3ynbrTaTtos, npeno-
CcTaBneHus obpaTHOM CBA3N.

TakMM 06pa3oM, Mbl MPOUITIOCTPUPOBAN
mcnonbsoBaHne VKT B mpouecce oueHU-
BaHMA MO A3bIKOBbIM MpeaMeTaM. OJZI,HaKO,
Ha Halwl B3ra4, BCA NOrMKO-CTPYKTYpPHas
KOMMNO3ULMA ee peanm3aumm NnpuMeHnmMa m
npm oueHBaHUM OPYIrMM LLUKONbHbIM Mnpen-
MeTaM C y4YeTOM UX cnemndunKu.

PaccMmoTpuM Ha npumepe HNCO TpeboBa-
HUA K LUMPOBbIM MNnatdopMaM A9 KOM-
MAEKCHOro OLLeHUBaHUS.

AHanNM3 TEXHUYECKOro 3ajaHusa ana nniat-
dopMbl LUMPPOBOM UHTErpaumm BHYTPEH-
Hero v BHellHero oueHmBaHma (HNCO) no-
3BOMWM BbIABUTb KMOYeBble TpeboBaHUA
K COBPEMEHHbIM CUCTEMaM MOOAEPXKKMU
KPUTEPUANBbHOIO OLLEHUBAHUSA, K KOTOPbIM
OTHECW, BO-MeEpPBbIX, LEHTPaIN30BaHHbIM
cbop N MHTerpaumsa OaHHblx, T.e. nnatdop-
Ma [O/MMKHa obecneumBaTb cHOp AaHHbIX
M3 PasfMYHbIX MCTOYHUKOB: BHYTPEHHEro
oueHuBaHus (DO, COP/COY), BHelUHero
oueHmBaHmga (PISA, PIRLS, MOOO) un 06-
LLLELLIKOMbHbIX OaHHbIX (CBEAEHMS O LLUKOSE U
yyeHukax, C3C, a3bik 0ObydeHMa).

Bo-BTOpbIX, MHOroypoBHeBas aHanMUTMKa
M BU3yanmsaums, T.e. CrMNOCOOHOCTb cUCTe-
Mbl MPOBOAUTL MYyOOKUM aHanM3 gaHHbIX B
pasnuuHbIX pa3pesax (Mo pervoHam, Tuny
LIKOSMbl, A3blKy OOy4deHUus, KraccaMm, Couu-
anbHoO-AeMorpadmuyeckmM napameTpam), a
TaKyKe MpefocTaBnaTb pe3y/nbTaTbl B y0ob-
HOM BM3yasibHOM dopMaTe (oawwbopabl, oT-
yeTbl PowerBl).

B-TpeTbux, pasrpaHuyeHmne Joctyna v po-
nemn, T.e. obecrneyeHune aBTopmU3aLmMmM 1 rMo-
KOro pa3rpaHWyYeHmna MnpaB [AocTyna Ang
PasfnYHbIX  KaTeropwvi  Monb3oBaTenew
(yumTenb, aoMUHUCTPALMA LUKOMbI, METOAM-
CTbl, MpencTaBuTenn MuUHKCTEPCTBA MPO-
cBeLleHua).

B-ueTBepTbIX, MaclITabMPYyeMOCTb M Hadex-
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HOCTb, T.e. BO3MOXHOCTb 06paboTKM 60Sb-
WKMX OOBbEMOB AaHHbIX M MOAOEPXKKM 3Ha-
4MTENbHOIrO 4Ymcna nonb3oBatenen (1000+
LWKo/), a Takke obecneyeHne BbICOKOro
YPOBHA 6€30MacHOCTU U KoHbUaeHUManb-
HOCTW [OaHHbIX, BKOYAA KX XpPaHeHue Ha
TEPPUTOPUM CTPAHDI.

HakoHel, B-NATblX, MeToOMYecKasd Mof-
OepXKa, T.e. UHTerpauma ydyebHo-mMeToam-
YecKux MaTepuanoB U pekoMeHdauuni ang
rnegaroros.

OTW pe3ynbTaTbl MOATBEPXKOAMOT, UTO LMD-
POBM3aLMA KPUTEPUANbHOIro OLeHMBaHUA
ABMAETCA He MPOCTO TeHaeHumen, a Heob-
XOOMMOCTbIO, MPefoCTaBnaoWen MoLHble
MHCTPYMEHTbl O/19 MOBbILLEHMA Ka4decTBa
obpaszoBaHua U dopMmMpoBaHMa Bonee 06b-
EKTUBHOM M MPO3PavyHON CUCTEMbI OLIEHKM
YUYEBHbIX JOCTUNKEH WA,

O6cyxnaeHue

Mony4eHHble B XO4e NCCegoBaHMa pe3yb-
TaTbl ybeauTenbHO LEMOHCTPUPYIOT, 4TO
LUMPpPOBM3aALMA KPpUTEPUATBHOIO OLLEHMBA-
HWA ABNAETCA HE MPOCTO TEXHONIOMMYECKNM
TPEHOOM, HO W CTpaTermyeckn BarKHbIM
HanpaBleHWEM pPa3BUTUA COBPEMEHHOMN
cucTeMbl 06pazoBaHUs. BbigBneHHble npe-
MMYyLLECTBa, TaKMe KaK MoBblLLUEHME OBObek-
TUBHOCTW, ONTUMM3AUMA PaBOTbl ydymUTend,
npenocTaBfneHne KadecTBeHHOM 0b6paTHOM
CBSI3M M BO3MOXHOCTb My60KOoro aHanmsa
OAHHbIX, COMMacytoTca C BbIBOAAMUM MHOIMMX
COBPEMEHHbIX MCCnegoBaHuM B obnactum
obpazoBaTeNbHbIX TEXHONOrMI [1-4]. B YacT-
HOCTW, MOATBEP)KOAETCA rMnoTesa O TOoM,
4YTO aBTOMATM3aLMUA PYTUHHbLIX MPOLLECCOB
OLEHMBaHMA MO3BOMdAeT Mnegaroram nepe-
OPWEHTUPOBATbCA Ha WHAWMBWAYANU3NPO-
BaHHYy0 paboTy C yYalLMMKCS, YTO ABAAEeTCS
OOHWM U3 KTtOYEBbIX TPeOOBaHMIN K Mepco-
HaNM3POBaHHOMY OByYeHMIo.

Micrnonb3oBaHMe  pa3HoobpasHbIX  LUd-
POBbIX WMHCTPYMEHTOB, OT MHTEPaKTUBHbIX
nnatdopm ang GopMaTUBHOIO OLLEHMBAHMUEA
(Quizizz, Kahoot) go cneumanmsamnpoBaHHbIX
nporpamMm Onga oUeHKW A3bIKOBbIX HaBbIKOB
(Grammarly, Turnitin), nog4YepkmMBaeT rm6-
KOCTb VM MHOFO®YHKLMOHANbHOCTb LMPPO-

BbIX PELUEHWNWN. DTV MHCTPYMEHTbI HE TOTbKO
YCKOPSIIOT MPOLECC OLEHKW, HO W OenatoT
ero 6onee WHTEPAKTUBHbLIM W MOTUBUPY-
IOWMM 019 yYalmxcd, YTo MoATBEp)KOaeT-
CA POCTOM WX BOBAEYEHHOCTM B MpoLecc
obydeHusa [5-10]. PaspaboTaHHble MeToaMm-
YecKMe peKoOMeHOAUUM MO MPUMEHEHUIO
NKT B oUeHUBaHUKM CNY)XaT MPaKTUHYECKUM
PYKOBOACTBOM AS19 Mefaroros, npennarag
KOHKpEeTHble MyTW peanusauum MpUHLM-
noB WHOMBMAOyaNu3auMK, pasHoobpasma
dopM U cBOeBpeMeHHOW 0b6paTHOW CBA3M,
UTO KPUTMYECKWM BXKHO ONS 3PPEKTUBHOIO
BHeOPEeHUA MHHOBALMM B Nedarormyeckyto
NPaKTUKY.

Ocoboe BHMMaHWe B HalleM uccrenoBa-
HUM ObINO yOeneHo aHanusy TpeboBaHWMN
K KOMMMIEeKCHbIM UMdPOBbIM MnaTdopmMam
OLUEHUBAHMA, YTO HALUMO OTPpaXKeHue B Oe-
TaNlbHOM PACCMOTPEHUN PYHKLMOHANbHbIX
N HedYHKLMOHaNbHbIX TPeOOBaHMI K Mode-
v nnatdopmbl HANCO (umndposada nnatdop-
Ma MHTerpaunm BHYTPEHHEro U BHeLUHero
oueHuBaHKWA). 9Ta NnatdopMa aBngeTca ap-
KM MPUMepPOM MpPaKTUYEeCKOM peanm3saumm
mnoen umdpoBm3aLmnmM, OMMCaHHbIX B CTaTbe.
CnocobHocTb HNCO ueHTpanmM3oBaHHO CO-
6UpaTbh U UHTErPUPOBaTb OaHHble U3 pPas-
JINYHBIX UCTOUHMKOB (DO, COP/COY, PISA,
PIRLS, MOOO) v npoBoAUTb MHOIOYpPOB-
HeBbIM aHanM3 (Mo permoHam, TUMy LKObI,
Kflaccy, coumanbHo-geMorpaduyeckmm na-
pamMeTpaM) noaTBep)kaaeT HeobxoaMMOCTb
co3aaHMa MacluTabupyeMbix U 6e3onacHbIX
CUCTEM, CMOCOBHbIX 06ecrnevYmnTb KOMMIeKe-
HYO KapTUHY yYeOHbIX OOCTUXKEHUN.

LindbpoBmsaumsa KputepmanbHOro oueHm1Ba-
HUS HaxoOWT CBOE KOHKpEeTHoe Bomnsoule-
H1e B pa3paboTke KOMMMIEKCHbIX LMdPOBbIX
nnatdopMm. NMpUMepomM Takon cUCTeMbl AB-
naetca mogens undposon nnatbopMbl AN
MHTErpaumm BHYTPEHHEro (LWWKOMbHOMo) W
BHELLUHEro (HauMOoHanbHOro/MexxayHapoa-
HOro) OUEeHWMBaHUA, Uefb KOTOPOWM - UeH-
TPanM3oBaHHbIN cC60pP M aHaNM3 OaHHbIX 06
OLleHKaX.

STa NnaTdopma NMo3BOSISeT NPOBOAUTL aHa-
M3 pe3ynbTaToB B Pas/IMUHbIX paspesax,
UTO 3HAUYUTENbHO MOBbILLAET AeTanusalunto
M MPO3PadYHOCTb OLLeHUBAHUA:
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Mo paroHaM, ropodaM U pervoHam;

no TUMY HaceneHHoro nyHkra (ropoa/
ceno);

no Buay LWKonbl (o6uieobpasoBaTesib-
Hada, cneuvanmM3npoBaHHad, MaloKOM-
nreKTHas 1 ap.);

Mo a3blky 06y4eHWsa (KasaxcKui, pyc-
CKUW 1 ap.);

no knaccam (c 1mo 11);

no couunanbHo-geMorpadmyeckmumMm na-
paMeTpaM, TakKMM KaK COLMaNbHO-3KO-
HOMUYECKUI CTaTyC ydeHuka (C2C) n co-
OTHOLUEHME «yYEHUK-yUYUTENb» B KI1acce.

Knioyesble 3agadn nnaTthopMbl BKAKOYAIOT
LeHTpanm3oBaHHbIM c60p AaHHbIX 06 OLEH-
Kax, MHTerpauuio gaHHbIX 13 GopMaTUBHO-
ro oueHmsaHua (DO), cyMMaTMBHOro oue-
HUBaHWA 3a pasgen/detsepTb (COP/COM), a
TaKXKe MeXOyHapOoaHbIX UcCneaoBaHuM, Ta-
Kmx kak PISA, PIRLS, MOOO. 31o no3BondeTt
MONYyYUTb MOMHYIO KapTUHY y4eBHbIX JOCTU-
YKEHUMN N UX AUHAMUKMN.

DyHKLUMOHaMbHbIe  BO3MOXHOCTW  TaKoMm
nnaTtdopMbl HampaB/eHbl Ha aBTOMaTU3U-
POBaHHYIO aHaNUTUKY, OUHAMUYECKYIO BU-
3yanusaumio 1 GOpMUPOBAHME OTYETOB,
HanpuMmep, 4Yepes UHCTpyMeHTbl PowerBl.
Nonb3oBaTenbckre WHTEPdPENChl MNpenyc-
MaTpMBalOT aBTOPU3aALMIO U pasrpaHuye-
HVe ponew (ydmTenb, 3aMecTUTeNb OUPEK-
TOopa, AMPEKTop, METOAWUCT, COTPYLHUKU
MUHWCTEPCTBA TMPOCBELLEHMNSA), a TakKxke
MO3BOMAIOT 3arpy)aTb OaHHble M MpocCMa-
TpuBaTb Aawbopabl C TMOKUMK dUIBTPaMM.
CucteMa Takyke NpefaocTaBnsgeT ydebHo-Me-
ToOUYEeCKMe MaTepuarnbl Mo HarnpaBleHUAM
rPaMOTHOCTMW.

Cpean HedyHKLUMOHabHbIX TpeboBaHUN K
NOAOOHBbIM CUCTEMAaM BbIAEeNAoTCa XpaHe-
HWe MepPCoHanbHbIX JaHHbIX HA TePPUTOPUI
CTpaHbl (B AaHHOM cnydae PK), BblCOKUM
ypoBeHb 6e3onacHocTK (OByxdakTopHas
ayTeHTudMKaumsa, WwmndpoBaHMe), MacluTa-
6upyeMocTb A9 PaboTbl ¢ 6OMbLLMM KO-
yecTBOM LWKos (1000+), obnadHas WHOpa-
CTPYKTypa 1 BbICTpoe BpeMsa OTKIMKA.

VIHTerpaumsa Takon nnaTtdopMbl B CUCTEMY

OLleHMBaHMa MnpennonaraeT BO3MOXHOCTb
aHanuM3a pe3yNbTaToB Ha TPeX YPOBHAX: y4e-
HWK — KM1acc — WKOMa, a TaKXe LWKona — pan-
oH/pervoH - cructeMa ob6pasoBaHna PK. 31o
COOTBETCTBYET COBPEMEHHbIM TpeboBaHMU-
AM K oLeHKe KayecTBa obpasoBaHud, obe-
creymBada Npo3payvyHOCTb U OOBbEKTUBHOCTb
npoLiecca, a TakyKe cnocobcTByda oNTUMM3a-
UMK paboTbl yunTenem v npenocTaBneHmto
KayecTBeHHOW OOpaTHOM CBA3M ON9 yda-
wmxea [11].

CpaBHEHME C CYLWECTBYIOLWMMM Ha PbIHKE
pelweHnaMy rnokasbliBaeT, YTO MHoOrme us
HUX POKYCUPYIOTCA MO0 Ha OOHOM TuMe
OoUEeHUBaAHMA (HampuMep, TONbKO GOpMUM-
pytoLlee), TMBO Ha KOHKPETHOM MnpegMmeTe.
Mnatdopma HUCO, HanpoTuB, CTpPeMUTCA
K CcO30aHuio YHUDULUMPOBAHHOM CUCTEMDI,
obbeanHaLWEN pPa3findHble BUObl OLEHMU-
BaHMA W MpenocTaBndatolen Oetanmsnpo-
BaHHYO aHaNMTUKY O719 MPUHATUA peLLueHMI
Ha BCeX YPOBHAX yrnpaBrieHna obpasoBaHum-
eM — OT MHOMBUAYANTbHOIO yYeHMKa OO BCeMN
obpasoBaTesibHOM CUCTEMbI CTPaHbI. DTO Mo-
3BOMIAET 3HAYUTENNbHO MOBbLICUTb MPO3pad-
HOCTb U OBBbEKTMBHOCTb MpoLLecca OLUeHU-
BaHWA, UTO ABMFeTCa KO4YEeBbIM YCTOBMEM
ana GopMMpoBaHMAa KadecTBeHHoOM obpa-
30BaTefibHOM cpenbl. TpeboBaHMa K 6Ge3o-
MacHOCTM [OaHHbIX M MaclITabMpyemMocTu,
BblaBMeHHble MpwW aHanmse HUWCO, Takxke
OTPaXkaktoT COBPEMEHHbIe BbI30BbI B 06/1aCT
3aWMTbl MHDOPMAaLMKM M HeobXooMMOCTU
06paboTKM BOoMbLUMX O6HEMOB AAaHHbIX B Ha-
LIMOHasbHbIX 06pa3oBaTesbHbIX CUCTEMAX.

TeM He MeHee, BHeipeHMe TaKMX KOMIMIeKc-
HbIX cUCTEeM, kak HNCO, conpsakeHo ¢ paaom
BbI30OBOB, KOTOpble TpebyloT OanbHelnulero
obCyyKOeHUsa 1 pelleHna. K HUM cnefyeT oT-
HecTu:

1. TexHuyeckme U MHOPACTPYKTYPHble
orpaHu4yeHma, T.K. HeobxoaMMo obecre-
UUTb CTaBUMbHbLIM MHTEPHET-LOCTYN WU
OOCTaTOYHOE TeXHMYEeCKOoe OCHalleHue
BO BCeX LLUKOMax, OCOBGEHHO B OTHAaNeH-
HbIX PanoHax;

2. MOArOTOBKA Medarormyeckmux Kagpos,
T.K. TpebyeTcsa cUCTEMHOE MOBbllIeHWe
KBanMduKaunm yumtenen ona adpdekx-
TUBHOIO MCMOTb30BAHMA HOBbLIX LIdPO-
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BbIX MHCTPYMEHTOB WM WHTepnpeTaunm
OaHHbIX]

. BOMpPOChHbI KOHC])VI,D,eHLI,l/IaJ'IbHOCTl/I n aTn-
KW, T.e. pa3pa6OTaTb YeTKMe perflaMeHTbl
no C6opy, XpaHeHNIo N MCMOTb30BaHWMIO

5. HTerpauma c CyLLecTBYOLLMMU CUCTe-
MaMU, T.e. Heobxoomma 6eclloBHadA MH-
Terpaums C y>ke 4encTByoWMMM MHGopP-
MaLMOHHbIMW cUCTEMaMU  (Hanpumep,
3NEKTPOHHbBIMU YKypHanamMmm) oaa MUHU-

NnepCoHallbHbIX OaHHbIX yYaLLUUMXC4H;

MM3aunn J:Ly6J'Il/IpOBaHVI$?| BBOOa OaHHDbIX
n2].

4. COMPOTUBIIEHNE U3MEHEHMAM, T.e. Npe-
o0o/1eTb KOHCepBaTUMBHbIE TMoOOXoOdbl K Taknm o6pa30M, HeCMOTpd Ha o4eBUOHbIe

OUEHMBaHUIO U CTUMYMPOBATb y4ymTe- npenMyLLecTBa, NpuMeHeHne KT B oueH-
ne K OCBOEHUIO HOBbIX METOAMUK,; Ke& 3HAHWIN COMPSYKEHO C PAAOM Mpobrem
(tabnuua 3).

Ta6bnuua 3 - OCHOBHble TPYAHOCTU B NpUMeHeHnn UKT

TpyaHocTn XapaKkTepucTuka
TexHWyeckne Pa3nuuuna B 4OCTYMNe K HaAeXKHbIM TEXHOOMMAM CPeAM 0ByYatoLLMXCa Co34atoT
orpaHu4yeHmsa HePaBEHCTBO yCNOBUN. TO MPUBOAUT K HEPABHbBIM BO3MOYXHOCTSIM B O6yYeHUN
Y OLLEHMBaHMUW, YTO CTaBWUT MNOL COMHEHWE CMPaBEeaATMBOCTb M O6bEKTUBHOCTb
OLLE@HOYHbIX MEPOMPUATUN.
KoHduaeHumanb- ObecneyeHune 6e30MacHOCTY COBPaHHbIX AaHHbIX OOYYaloLLMXCA ABNAETCA BaXk-

HOCTb OaHHbIX

HOW 3afadei. 3almTa NIMYHOM MHbOPMaLLMUK U Pe3y/IbTaToOB OLLEeHMBaHMA TpebyeT
pPa3paboTKM HaAEXHbIX CUCTEM LWNDPOBaHUS U COBMIOOEHMNA STUUECKMX HOPM,
UTO YCNOXHAET BHeapeHue VIKT B 06pasoBaTe/ibHy0 MPaKTUKY. YCTaHOBNEHWE U
cobntofgeHne YeTKUX MOMUTUK MO 3allmMTe OaHHbIX KOUTUUYECKN BayKHbI ANF MOBbI-
LIeHMd 0OBEPUA CO CTOPOHbI 0BYYaIOLLMXCA 1 poaUTENEN.

HeobxogumMocTb
MOArOTOBKU y4u-
Tenew

[Negaroru oormxHbl 6bITb 0OyYeHbl ANa 3dPeKTUBHOIoO Mcronb3oBaHmna UKT B
oueHKe. be3 0ocTaTouHOM MoAroTOBKU 1 MPodeCcCUOHaNbHOro Pa3BUTUA UC-
Mofib30BaHMe TEXHOMOMMIN MOXKET OblTb HESPDEKTUBHBIM U MPUBECTU K HeQOCTa-
TOYHOMY MOHUMaHMIO METOLOB OLIeHMBAHMA U aHanM3a gaHHbIx. Heobxoanmo
co3gaHuve NporpaMM MNoBbILLEHNA KBaMdUKaLMK, KOTopble ByayT yYnTbiBaTh
COBpPEMEHHbIe TeHOEHLMN B 06pa3oBaTe/lbHbIX TEXHOMOTMSX W Pa3BUBaTb COOT-
BETCTBYIOLLME KOMMETEHLMW Y MEedaroros.

MpoaHanManpyeM HeCKObKO W3BECTHbIX NMPUMEHEeHMEeM LUPPOBbIX WUHCTPYMEHTOB
Moaxod0B K OLeHKe NpeaMeTHbIX 3HaHUI C (tabnuua 4):

Tabnuua 4 - AHaNM3 CUNbHbIX K cnabblX acNeKTOB NoaxoaoB

Mopxon CUnbHble Cna6ble
AfantneHoe obydeHue [NepcoHannsauus, TpebyeT 60/bLIUX BbIYUCN-
MoBbILLEHME MOTUBALLMMN TeNbHbIX PECypPCcoB
ABTOMaTUYeCcKad oLeHKa OB6beKTUBHOCTb, SKOHOMUA OrpaHUYeHnd B oLleHKe
BpeMeHM TBOpYECKMx paboT
VIHTEpaKTUBHbIE OHTaMH- Pa3Hoo6pa3une 3agaHui, BoBe- 3aBUCKMOCTb OT KayecTBa
nnatdopMbl UEeHHOCTb KOHTEHTa
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OueHKa yCTHOW peyn
MPOU3HOLLEHNA

O6bEeKTUBHOCTb OLLEHKM

TpebyeT cneumanbHOro
obopynoBaHusa

MynbTUMeaUnHbIE MPOEKTbI
HaBbIKOB

Pa3BuTHeE TBOPUECKUX

CNOXXHOCTb B OLleHKe

BupTyanbHble Kriacchl

[ocTynHOCTb, yaobCcTBO opraHum-
3alUMn rpyrnnoBon paboTbl

TpebyeT xopoLlen MHTEPHET-
CBA3U

MogBooa mTor, pacCMOTPUM CpaBHMTeJ‘IbeIlZ aHanm3 Ll,VIdeOBbIX N TPagNUMOHHbBIX METOL OB

oueHkM (Tabnumua 5).

Ta6nuua 5 - CpaBHeHMe LnNdPOBbIX U TPAAULMOHHbBIX METOOO0B OLLeHKU

XapaKTepucTtmka Lindpposbie TpaAULUOHHbIE
O6BbEKTUBHOCTD Bblcokadq Hwnskaqa
SPPEeKTUBHOCTb Bbicokas Huskaa
[NepcoHanusauus Bbicokasa Hun3kaqa
ObpaTHasa cBA3b MrHoBeHHadq MepnneHHasa
Pa3Hoobpa3mne popmaTtoB Bbicokoe OrpaHuyeHHoe
[ocTtynHocTb 3aBUCUT OT HanU4uma TexHomornn  Bbicokadq
CronmMocCTb MoykeT OblTb BbICOKOW Huskaga

NTaK, undpoBble MHCTPYMEHTbI 1 Nnatdop-
Mbl MPEefoCTaBMAT HOBble BO3MOXHOCTM
019 OUeHKW MpedMeTHbIX HaBblkoB. Bbibop
KOHKPETHbIX WMHCTPYMEHTOB OMpefenaercs
LensaMm obydeHuns, ypoBHEM y4dallumxcs, 0o-
CTYMHbIMKW pecypcamMm U npodeccuoHanb-
HOW MOArOTOBKOM MeparoroB. KOMOWHUPYS
pPa3nnYHbIE MHCTPYMEHTbl, MOXXHO CO34aTb
2PPEKTUBHYO CUCTEMY OLIEHMBaHWA, Cro-
COOCTBYIOLLYIO [OCTUXKEHUIO BbICOKUX pe-
3yNbTaToOB B MPeaMETHOM U3ydeHunmn [12].

Byoylime mccnefoBaHMa AOMKHbI 6biTb CO-
CpPefoTOYEHbl HAa SMMMPUYECKON MPOBEPKE
3PPEKTUBHOCTM KOMIMIEKCHbIX MAaTdopMm,
Takmx kak HNCO, B peanbHbIX YCOBUAX 06-
pa3oBaTebHbIX yYpexkaeHWn. BarkHo mpo-
BECTM NOHIUTIOAHbIE MCCNeaoBaHUA, YTOObI
OLEHUTb OOMrOCPOYHOE BAUAHME LUDPO-
BM3aLMM Ha aKageMMYECKYHO YCMEBAEMOCTb,
MOTMBALMIO y4yalmxca v npodeccroHanb-
HOe pa3BUTME yunTenem. He MeHee BaXKHbIM
acreKkToM €BMAAETCa WccnegoBaHue nyTen

afjanTaumm KpUTepuanbHOro oLeHMBaHug K
MOSIBMSIOLLMMCH Bbl30BaM, 06YCTOBEHHbIM
Mporpeccom B 061aCTM MCKYCCTBEHHOMO UH-
TennekTa v ero noTeHumanbHbIM MCMosb30-
BaHMEM OM19 aBTOMaTM3aLMM OLLEHKM KOM-
MEKCHbIX, TBOPYECKMUX 3adaHunM.

CnepoBaTefbHO, LUMbPOBU3ALMA KpUTEpPU-
aNlbHOro OLEHMBAHMA BbIXOAUT 3a pPaMKu
MPOCTOro N3MeHeHMa MEeTOL0B OLLeHKM; OHa
OTKpPbIBaeT OOLUMPHbIE MEepCrneKTUBLI A4
6onee rnyboKoro ocmbic/ieHMa obpasoBa-
TENbHOro NpoLecca v NPUHATUA peLUeHni,
OCHOBaHHbIX Ha OaHHbIX, TEM CaMblM MpPKU-
6nmKaa cucteMy obpasoBaHUA K Mogenu,
OPWMEHTUPOBAHHOM Ha WHAMBWAYaANbHblE
0COBEHHOCTU U MoBbilleHWe obLen adpdek-
TUBHOCTW.

3akno4yeHue

Llenblo gaHHOro mccrnenoBaHma 6bIno Pac-
CMOTpPeHMne noteHuuana 1 pe3dybTaTMBHO-
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CTV LMDPOBM3ALUM B KOHTEKCTE LLUKOSbHO-
ro KpUTEPUANbHOIO OLEHMBAHUA, @ TaKxe
MOeHTUOUMKaLMA COMYTCTBYIOWMX MPenmMy-
LLEeCTB U CNOXXHOCTEN. AHanM3 HeOCNopUMO
YKa3blBaeT Ha TO, UTO BHeapeHWe LMdpPoBbIX
peLWeHUn B CUCTEMY OLLeHMBaAHWA UrpaeT
pellatoLLyto posb B obecneyeHnn ee 60/b-
wemn OOCTOBEPHOCTM, TPAHCMAPEHTHOCTU U
3dPEKTMBHOCTI.

MccnepoBaHme noaTBepamnio, Yto umdpo-
Bbleé WMHCTPYMEHTbl CyLEeCTBEHHO OMTUMM-
3UpPYIOT paboTy MegaroroB, cokpallas Bpe-
MS Ha PYTUHHbIE onepaunin 1 BbICBOOOXKas
pecypcbl ANa  MHOWMBUAYANM3WMPOBAHHOMN
PaboTbl C ydYalwmMMmca. BO3IMOXHOCTb Mnpe-
[OCTaBNeHUA CBOEBPEMEHHOW U AeTann3n-
POBaHHOW OGpPaTHOM CBA3M Yepe3 undppo-
Bble MNaTPopMbl CNOCOBCTBYET rMyOOKOMY
MOHMMAHUIO y4eBHOro MaTepmana 1 NoBbi-
WwaeT MoTMBauMio obydatolmxca. AHanums
OAHHbIX, arperMpoBaHHbIX  UMPPOBLIMMK
cucTeMaMu, MNpenocTaBndeT LUeHHYK  WH-
dopmMaumo ANna NpUHATUS O0BOCHOBAHHbIX
yNpaBfleHYeckMx peLlleHnin Ha BCexX YypoB-
HAX oB6pa3oBaTeNbHOM CUCTEMBI.

Ocoboe 3HayYeHMne MMeeT BbigBMeHHada Mo-
TpebHOCTb B pa3paboTke U BHEAPEHWN KOM-
MAEKCHbIX LMPPOBbIX MAaTGOPM, TaKMUX KakK
Mogenb nnatdopmbl HNCO. MnntocTpaumna
nnatdopmbl HNCO OeMOHCTPUPYET, YTO CO-
BPeMEeHHbIE LMDPOBbIE CUCTEMbI AO/MKHbI
obnagatb CNOCOBHOCTbIO K LEeHTpanm3o-
BaHHOMY cbopy U YHUDUKALMUU OAHHbBIX U3
Pa3HOOOPA3HbIX UCTOYHMKOB OLLEHMBAHMUA.
MOMMUMO 3TOro, MM HeobxoaMMo obecneym-
BaTb MHOMOYPOBHEBbLIN aHanM3 U aganTuB-
HYI BM3yanusaumnto MHOopMaumu, a Takxke
oTBeYaTb CTPOrMM CTaHgapTaM 6e3onacHo-
CTW, MaclITabupyeMoCcTV U KOHTpona no-
ctyna. lMogobHble nAaTdopMbl CMOCOGHLI
dopmMupoBath egmnHoe UHDOPMaLMOHHOE
rnone Ons KOMMAeKCHOW oueHKu obpasoBa-
TENbHbIX PE3YNbTaTOB, TEM CaMbIM peanmsys
CUCTEMHbIV MOAXOA, K YNYULLIEHUIO KayeCcTBa
obyueHus.

TeM He MeHee, HeCMOTPA Ha BeccropHble
BbIrOAbl, yCNelwHoe BHeapeHue LndpOoBbIX
peleHnn B KpuTepuarbHoe OLEeHMBaHue
CTarlkMBaeTca C panoM npendatcTeuit. Cpe-
OV HUX - HEOBXOAMMOCTb PasBUTUA COOT-
BETCTBYIOLLEN LMDPOBOM UHDPACTPYKTYPbI,

obecneyeHus LeneHanpaBneHHom nopro-
TOBKM Mefarornmyeckoro coctaBa U apdek-
TUBHOIO pelleHMNsa BOMPOCOB, CBA3AHHbIX C
KOH®OUOEHUMANBHOCTbIO AaHHbIX. [pK 3ToM,
MCMoMb3ya NPOAYMaHHbIM 1 BCECTOPOHHUM
rnoaxon, UMdpoBble TEXHOMOrMKM PacKpbiBa-
IOT HOBble MepcrneKkTuBbl ANa npeobpaso-
BaHUA obpa3oBaTesibHOro rnpouecca, genas
ero 6onee pe3ynsTaTMBHbIM, MHAWMBUOYaN-
3MPOBAHHbIM M HaMpaBleHHbIM Ha KOHKpPEeT-
Hble OOCTUXKEHUS.

MNpoBenéHHoOE uccnefoBaHME MOATBEPAM-
N0, 4YTO UMbPOBM3ALUA KPUTEPUMATBHOIO
OLLEHMBAHMA B LLUKOJ/1aX CNOCO6CTBYET MNOBbI-
LWIEHUIO OBOBEKTUBHOCTW, MPO3PAYHOCTU W
oNTMMM3aLUMN MefarorM4yeckon aeaTesbHO-
cTn. Micmonb3oBaHwme nnatdopmbl HACO mo-
3BOMAET CHU3UTb Harpy3Ky Ha yuuTenemn 3a
CYET aBTOMaTM3aLUMKM OTYETHOCTU, YIYULLNTb
KauecTBO OOpaTHOM CBA3M C Oby4atoLLu-
MUCA U poauTenaMK, a Takke obecnedyunTb
OOCTyMn K aHanuTuke ONg yrnpaBlieHYecKux
peLeHnn.

Ona obpasoBaTeNbHOM cUCTEMbl Pecny6nm-
K1 KasaxcTaH UMdbpoBM3aLUMa OLEeHUBaHUS
npuobpeTaeT 0CObYy 3HAYMMOCTb MO Crle-
OYOUMM HanpaBieHUaMm:

BHeppeHne HNMCO oeMOHCTpUpPYET Mo-
NOXUTENbHLIM  2PDEKT B rOPOACKMX
LLIKOMaX, OAHAaKO B CEMbCKUX PErmoHax
coxpaHatTca MHPPaACTPYKTYPHble orpa-
HUYeHUA (HeCTabUNbHbIN UHTEPHET, He-
[oCTaTouHaa umdposasg rpPamMoOTHOCTb
neparoros). 3To TpebyeT AOMOAHUTENb-
HbIX Mep MO Pas3BUTUIO LMPPOBOM UH-
dpacTpyKTypbl M  LeneHanpaBneHHbIX
MporpamMm MoBbILLUEHNS KBandUKaLMm
yuutenew,

KasaxcTaH xapaKTepusyeTca MoNmnaT-
HUYHOCTBIO U YHKLMOHUMPOBAHMEM
LIKOJT Ha Ka3axXCKOM, PYCCKOM M aHnin-
CKOM @3blkax. Lindposble nnaTdopMbl
OLEHMBAHUSA OOKHbI YyYUTbIBaTb HEO6-
XOOMMOCTb MHOMOA3bIYHOIMO UHTepben-
ca n MeTogmyecKkow 6asbi;

OOCTyNn poauTenen K pesynsrataMm oby-
yeHus Yyepes naathopMmy criocobeTByeT
dopMUpoBaHMIO OoBepua K cucteme
06pa3oBaHMa U yKpernneHuo napTHEpP-
CTBa MeXXay LLKOIOW 1 CEMbEN;
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MHTErpauma [OaHHbIX BHYTPEHHEero u
BHELLUHEro oLeHWBaHWg MNo3BonseT op-
raHam yrnpasneHus obpasoBaHMeM Mo-
nydaTb LEMOCTHYI KapTWUHY KadyecTBa
06pa3oBaHWg B permoHax v npruHMMaTb
6onee 06OCHOBaHHbIe peLleHus.

TakuM o6pa3oM, LUndpoBU3aLMa KpUTepu-
anbHOro oueHmMBaHWA B KasaxcTaHe Tpeby-
€T KOMMMJIEKCHOrO MoAxoAa, BK/IHOYAtOLLErO
Pa3BUTUE TEXHUYECKOM WHPPACTPYKTYpPbI,
MOArOTOBKY Mefaroro., cCo3gaHWe MHOro-
A3bIUYHbIX M UHKO3MBHbBIX pelleHnin. BHe-
opeHne HNCO oeMOHCTpUpPYET 3HaYUTE M b-
HbIY MOTeHLMan B MOBbILLEHUM KayecTBa
obpa3oBaHMAa, OAHAKO [ANa OOCTWKeHUs
ycTon4ymBoro addekTa HeobxoarMMa CUCTEM-
Haa NoAAepPyKKa Ha rocydapCTBEHHOM ypPOB-
He.

NHdopMaumsa o duHaHCMpPOBaHUM

CtaTtba  BbIMOMHEHA B paMKax Mnpo-
rpaMMHO-LLeNeBOro PUMHaAHCUpPOBaHMA
BR21882300 «KoHLenTyallbHble OCHOBbI Ha-
LUMOHANMBbHOM UHTErPUPOBAHHOM CUCTEMDI
oueHUBaHUA» (2023-2025 rr.).
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MeKTenTe KpuTepuanabl 6aranayabl umopnaHablpy

M. KycanHos*, A.T. loceH6aeBa?, C.I. YXymabaeBa3, A.LLl. TaHnp6epreHoBa*
12345 ANTbIHCAPWH aTblHOAaFbl ¥ATTbIK 6iNiM akageMumsachl,

AcTaHa, KasakcTtaH Pecnybnmkachl

ENY

AHAaTna. 3epTTeydiH MakcaTbl MyMKIHAOIKTEp MeH TUIMAINIKTI 3epaeney, umMdpnaHabli-

pyOblH 6aFanay canacbl MeH OObeKTUBTINIriHe acepiH Tangay, Kputepuanabl 6aranay
npoueciHe UMPNbIK TeXHONOrMANapAbl eHri3yAiH, apTbIKWbIIbIKTAPbl MeH bIKTUMar
npobneManapblH aHblkTay 6onabl. HaTuxkeciHaoe KpuTepuanabl 6aranay YiliH eH Ko-
nannbl Herisri UMb pnbiK Kypanaoap aHbiKTanbin, 6aranay npoueciHae LMdpbiK TEXHO-
normvanapabl KongaHy GoMbiHLLA S4iCTEMENiK YCbiHbICTap a3ipneHai. AflblHFaH HaTU-
yKenep Herisinae Kputepuangbl 6aranayabl UmMdpnaHablipy NPOLecTiH alblKTbIFbl MeH
OBbeKTUBTINIFIH apTTbipyFa bikMNan eTedi, UMdpnbiK Kypangapabl navganaHy MyrFanim
YKYMbICbIH OHTaMNaHAbIpyFa XaHe CTyAeHTTepre »akcbl kepi 6anaHblCTbl KaMTaMachI3
eTyre MyMKiHAOiIK 6epefi, TeXHUKasbIK )XaHe aficTeMenik acnekKTinepai eckepe oTbipbIm,
LUMdPNbIK TEXHONOTMANAPAbl eHri3yre KelleHai Tacinai a3ipney KaXXeT AereH KOpbITbiH-

OblFa kengi.

KinTTi cespep: Kputepuanapl 6aranay, 6iniM 6epyai undpnaHablipy, LMbpPbIK Kypas-

nap, 6iniMm 6epyaeri aknapaTTbik TexHoNorusanap.
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@ Abstract. The aim of the study was to study the possibilities and efficiency, analyze the
impact of digitalization on the quality and objectivity of assessment, identify the ad-
vantages and potential problems of introducing digital technologies into the process
of criteria-based assessment. As a result, the key digital tools most suitable for crite-
ria-based assessment were identified, and methodological recommmendations for the
use of digital technologies in the assessment process were developed. Based on the
results obtained, it was concluded that the digitalization of criteria-based assessment
contributes to increasing the transparency and objectivity of the process, the use of
digital tools allows optimizing the work of the teacher and providing better feedback
for students, it is necessary to develop an integrated approach to the introduction of
digital technologies that takes into account technical and methodological aspects.

p Keywords: criteria-based assessment, digitalization of education, digital tools, informa-
tion technologies in education.
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XacaHpabl MHTeNnNneKTi XxaHe VR TexHonormanapbiH
MeKTenTe KonpaaHyablH 6onawarbl MeH Tayekengepi
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AHpaTna. byn Makana 6inim 6epy yoepiciHae »acaHabl MHTennekT (XKW) neH BupTyan-
Obl WblHaMbIiNbIK, (VR) TexHonormanapbiH GipiKTipin KongaHyoblH MyMKIiHOIKTepi MeH
ToyekenaepiH Tangayra apHanraH. XXYMbICTbIH, Heri3ri MakcaTbl — OCbl eKi TeXHO0orm-
AHbIH, CMHEPrnACbiH 3epTTen OTblpbin, onapablH 6iniM 6epyaeri 6onallarbiH aHbIKTay
»KoHe Toyekennepni 6aranay.

3epTTeyne apanac aficTep KoNOaHbINAbl XanblKapasblK, XoHe OTaHAbIK, FbiNbIMU ae-
pekke3nepre cananblkK Tangay »acanibl, coHaan-akK, KasakcrtaH MeKTenTepiHiH, 6iniM
anyLUblnapbl MEH Nefarortepi apacbiHAa cayanHaMa Xyprisinin, oHbIH HaTUXKenepi caH-
OblK TYPFblOaH eHaenai. 3eprrey HaTuxkenepi XXM MeH VR TeXHONormanapbiH MekTenTe-
i OKbITY YK8He OKy MpolieciHae ynnecTipe nanpanaHyaobliH 6eiMaenreH oKbITyObl XKy3e-
re acblpy, 6iniM anyLwbinapabiH 6enceHainiriH apTTbipy XKoHe nefarortepai XXyMblCblH
YKeHinaeTy, KawbikTaH 6iniM anyoarbl OKbITY S4ICTEPIH XeTiNaipy cUakTbl GarbiTTapaa
30p aneyeTiHiH 6ap ekeHiH kepceTTi. CayanHaMa KaTbICyLUblapablH XaHa TeXHOMoru-
Anapra OereH KbI3blFYLbIMbIFbIH XoHe onaphbl eHrisyre fganbiH ekeHiH pactagbl. Co-
HbIMEH KaTap, AepPeKTePpaiH KYMUANbINbIFL, MAarMapusM, 3TUKanbiK Macernenep »xaHe
MHPPaKypPbIbIMHbIH, YXETKINIKCI3Airi CMAaKTbl MaHbI34bl Toyekenaep aHbiKranabl. Kopbi-
ThiHObINAW Kene, XXM meH VR-abl ynecTipy MekTenTeri 6iniM 6epy, acipece KallblKTaH
OKbITY YLUIH MHHOBALMANbIK YXaHe MepCcneKTUBTI 6aFbliT 60Mbin Tabbinaabl, 6ipak oHbI
Kayimnci3 kaHe TUiIMAi eHri3y yLWiH aHblKTanFaH ToyeKenaepai eCKepeTiH KelleHai aaicte-
MeniK >XaHe YMbIMOACTbIPYLLbIbIK LWeLLliMAEP KAaXKEeT.

KinTTi cespep: »xacaHObl MHTENNEKT, BUPTYyanabl WbIHAaMNbIMbIK, UMMEPCUBTI TEXHOOMM-
anap, MekTenTeri 6inimM 6epy, 6iniM 6epyneri Teyekenaep.

Kanam ganekces anyra 6onagbl / Kak untmposatb / How to cite: Mykawesa, M. V.,
MyxuaauH, AY., HypranueBa, A.A., AGUnbakMMoBa, A.K. XXacaHabl MHTENNEKTi aHe
VR TexHonormanapbliH MeKTenTe KongaHyablH 6onaluarbl MeH Tayekengepi [MaTiH] //
FbinbIMU-Negarorukanblk xypHan «binim». — AcTaHa: bl. AnTbiHCapuH aTbiHOaFbl ¥BA,
2025. - N23. - C. 44-56.

KOFaM Tanan eTeTiH YXaHa eMipnik gargblnap-
Obl daMbiTagbl. Lndpnbik, TexHomormanap

Kasipri 3amMaHayu 6iniMre KowblnaTblH He-
ri3ri TananTapabiH Gipi — 6iniM anywbinapabl
UMPPNbIK KOFaMFa TypPaKTbl KaTbICyFa XaHe
Gocekere KabineTTinikke pawvbiHOay. byn
TYPFblOa MeKTenTeri okbITy 6enceHai npoue-
cKe aviHananbl, oHAa 6iniM anywbinap 6inimM
anbIn KaHa KoWMal, COHbIMEH KaTap Kasipri

afaM eMipiHiH, 6aprblk cananapbiH 6apbiH-
LA KaMTblFaH KOFaMHbIH, TananTapbiH Ka-
HaraTTaHObIPY VLWiH 6iniM 6epy MekeMenepi
0e 63 KpI3MeTTepiH yMbiMOacTbipyda 3aMa-
Hayu LMOPbIK XKETICTIKTEPAI ©3 yaKblTbiHOA
TWiMAai KondaHy aaicTepiH i3geyre Maxkbyp
6onanbl. KaszakctaH Pecnybnukachl MNpesu-
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OeHTi KacbiM->XoMapT TokaeBTblH, «KacaH-
Obl MHTENeKT AayipiHaeri KazakcTaH: e3eKTi
Macesfienep »aHe oHbl Ty6erenni uMdpbik,
e3repicTep apkKbi/bl LWelly» aTTbl KaszakcTaH
XankblHa XXongayblHOa »KacaHObl MHTeNnekK-
TIMEH YXYMbIC iCTey Ky3ipeTiH KanblmTacTbl-
py onheKawga epTe »acTaH, SFHWM MeKTen
KabblpFacblHaH KOJIFa anblHyFa TWIC eKeHi,
COHbIMEH KaTap ayblyl MekTebiHgeri 6inimM
carnacblH apTTbipyAa KallbIKTaH OKpITY TaCis-
Lepi MeH »acaHObl MHTENNEKT TEXHONOrns-
CblHbIH, MYMKIHLOIKTEPIH YMIecTipe OTbipbIn
TnimMai navpganadHyobiH  6onallakTarbl  6a-
CblM GaFbITTap eKeHi aHblK, anTbINbIM, HaKTbI
Tancbipmanap 6epingi [1].

Aca KyaTTbl ecentey MyMKIiHAIKTEpPi 6ap KOM-
NbloTepnepaiH YIKeH kenemMaeri gepexkrepai
eHOen anybl, MallMHambIK OKbITY alfrOPUTM-
OepiHiH XeTingipinyi »xaHe ae 6yn undpnbik,
YKETICTIKTepai KongaHyrFa apHanraH OpenAl
KoMMaHuAacbiHbiH ChatGPT (Chat Generative
Pre-trained Transformer), Google koMnaHu-
acbiHblH, Gemini, Alibaba Cloud komMnaHua-
CcbiHbIH Qwen, DeepSeek KOMMaHUACbBIHbIH,
DeepSeek-R1 cekinai Kenuwinik TyTbIHYLbl-
napra VIHTEPHET apKbifbl KOMMKETIMAI KO-
CbIMLWanapbliHbiH, Manga 6onybl «KacaHabl
MHTENNEeKT» Aen aTanaTbiH UMbprbiK TEXHO-
norvanapabiH, »kaHa 6ip keseHiHiH 6acTa-
nyblHa ceben G6onabl. XacaHObl MHTENNEKT
TEXHOMOrMANapbiHbIH, HEri3i peTiHae y3aK
YKbIMTFbl  FbIIBIMU  3epTTeynepaiH HaTuKecCi
60nbiN caHanaTblH YNKeH TiN4ik Moaensaep
(LLM, large language model) nampganaHbi-
nagbl. byn ynkeH Tingik mMogenbOoep Hew-
POHAObIK, YXeninep MeH MaluMHamblK, OKpITY
anropuTMOepiHiH KeMeriMeH agamMaap e3a-
pa cewneceTiH Tabury TiNOi TyCiHYy >aHe
KONMAAHYLLbIHbIH, CYPaHbICbIHa COMKEC KaXKeT
Ma3MyHObl Kypbin 6epy CUAKTbl MYMKIHLOiK-
Tepre ve 6Gonagbl. 2024 XbiNOblH YKENTOK-
CaH aWblHAA KA3aKCTaHOblK, AKbIIObl YXYM-
enep MeH »acaHObl UHTENNEKT UHCTUTYTbI
(ISSAI) anemMaik 3epTTeynepre Hasap aygapa
OTbIPbIN Ka3akK, TiNiHIH YIKeH TiNgik MogeniH
(ISSAlI KAZ-LLM) ea3zipneqi. ISSAI KAZ-LLM
MOAENIH OKpPITY YLWIiH OepeKTeP XMbIHTbIFbI
150 MunnmapATaH actaM TOKeHAI KaMTuabl

YKOHE Ka3aK, aFbl/ILWbIH, TYPIK, OPbIC TiNOepiH-
Oeri KOHTEHTTEPMEH YKYMbIC Xacay MYMKIiH-
LiriH ycbiHagbl [2].

MIMMEpPCUBTI  OKbITYy TEXHONOrMANapPbIHbIH,
KaTapblHa »aTaTblH BUPTYangbl LWbIHAMbIMbIK,
(VR, Virtual Reality) umdpnblk OKbITY OpTachbl-
HblH >aHa OyblHbl PETIHAE TaHbINbIMN Keneni.
Ken mawpanaHylUblFa apHanFaH BUPTyanbl
LbIHAMbINbIK, KOCbIMLLANapbl bipHelle nam-
JanaHyLllblFa apHanFaH opTak, UMMEPCUBTI
BMPTyandbl LblHaMbINbIK 661MeciH »kacan-
abl. Mavpananywbinap owvsnkKanblk Typae
OObEeKTUBTI LWbIHAMbINbBIKTaFbl >keke 6en-
Menepne HemMece KallblKTbIKTa GoMFaHbIHA
KapaMacTaH, BMPTyanabl LUblHaWbIAbIK Fap-
HWUTypanapbl onapra GepinreH TancbipMa-
Hbl OpblHAAY YLWiH BMPTYyanabl WbIHAMbIbIK,
opTaHbl Gipnecin mavganaHyra MyMKiHOIK
G6epepni. Mbicanbl, NavganaHyLwblHbIH, 06b-
EeKTUBTI LUblHaWbINblKTarbl benmMeneri dusmn-
KanblK KO3FasbiCTapbl OaTYMKTEP apKplibl
GaKblNaHbIN, opTaK, MMMEPCUBTI BUPTyar-
Obl opTara OGepineni, 6yn nanmpganaHyllbli-
napfa BUpPTyangbl 6enmene >ypyre >aHe
KeHICTikTeri MaTepuangapabl (miwiHoep,
HblCaHOap, vaoepictep MeH KybbinbicTap)
GapnblK >KafblHaH, OypbllWTapAaH >kaHe
KalWbIKTbIKTapOaH 6ipre 3epTTeyre MyMKiH-
aOik 6epeni. BupTyanabl opTagarbl KepiHicke
KOCbITFaH apTyp/i HbiCaHAap, MbiCanbl, Y-
nep, MallnHanap, Kycrap, »xaHyapriap >aHe
6ackanap abCTpakTini »koHe KapanaWbiM
TYypAe BU3lyanusauuanaHagbl. BupTyangbi
opTafa npeseHTauuanapgbl, 6enHeponmk-
Tepni, 360 6enHenepai kepyre, coHoam-ak,
MapKepIik TaKTa, OKy MaKeTTepi, OKy 3KC-
MepPUMEHTIH KYPrisyre apHanfFaH Kypan-
0ap, Kacibu Kypannap, Mbicanbl, CTaHOKTapP
YKoHe Gacka Ja eHepKacinTik »abablKrap
CUAKTbl pecypcTapabl Gipnecin namnpana-
HyFa 6onagbl. Mbicanbl, 2022 »blfbl iCKe KO-
cbinFaH Metaverse Engage Link »kannbifFa
KOMmKeTiMai OynTTbiK nnatdopMach spTypi
KYPbIIFbINapAbl, COHbIH, iWwiHae VR rapHuTty-
panapblH NavganaHy HerisiHoe UMMepPCUBTI
BUPTyanabl aneMre eHy apKplbl Konnabo-
PATUBTI OKbITYAbI YKy3ere acblpyFa MyMKiHLOIK
G6epeni [3](1 -cypeT).
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1-cypet. Engage nnargpopmaceiHaa Education Plaza anaHbl

YacaHgbl  MHTENNeKT TexHOMOormanapbiH
KEHICTIKTIK OepekTep MeH npouecTepre
KoNaaHyabl 6inaipeTiH «KeHICTIKTIK yacaHabl
MHTennekT (Spatial Al) yFbiMbl MallMHanbIK,
OKbITY >KoHe [OepeKTep aHaMUTUKACbIHbIH
KyaTblH FreOKEHICTIKTIK aKmapaTneH bipikTipe
OTbIpbIM, »yWenepaeri KeHicTikTik 6anna-
HbICTap MeH 3aHAblNblKTap4bl TYCiHAIPYAi,
nambiMOayObl >XaHe conapdblH  HerisiHge
yKacaHObl XKyMenepgiH wWewiM Kabblngay
KabineTTepiH cunaTTay YLWiH KONAaHbIbIM
Kenai. dereHMeH, Kasipri yakplTTa «BUPTY-
angbl WwbeiHambiabiky (VR, Virtual Reality),
«TOMbIKTbIPbIIFAH WbIHaMbIAbIK» (Reality
Augmented Reality) »xaHe «apanac wblHaW-
biNblK» (MR, Mixed Reality) TexHonormanap-
OblH MYMKIHOIKTEPIH KaMTUTbIH «KeHeMnTin-
reH wWblHaMblNblik» (XR, Extended Reality )
TEXHONOrMANapPbl MEH YKacaHObl MHTENNNEKT
MYMKIHOIKTEPIH yMaecTipe OTbipbin Nanaa-
naHyrFa 6alnaHbICTbl «KEHICTIKTIK »acaHabl
MHTENNEKT» VFbIMbl YXaHa Ma3MyHFa me 6ona
6acTtagbl [4].

YacaHobl UMHTennekrt nedH VR cuM6Ko3bl-
HblH 6iniM 6epy MYMKIHOIKTEPiHE apHanFaH
FbINbIMK 3epTTeynep aTanFaH 6arbITTbiH al-
KblH apTbIKLLbIIbIKTapbl 6ap eKeHiH KepceT-
Ti »XoHe 6yn canaga apHaMbl aHblKTaManap
MeH oepbec 3epTTeynepi KaXeT eTeTiH Ken-
TereH MacenenepniH 6ap eKeHOiriH anKpiH-
nanbl [4,5,6,7]. 3epTTeywinepnid nikipiHwe,
GipiHwineH, VR/AR/MR/XR TexHonorusanapsi

BITIM - OBPA30O

BAHNE ISSN

607-2790 (PRINT), ISSN 29

nanpganaHyLblMeH e3apa apeKeTTecydi XaK-
capTbin, MNanganaHylbl TaxipubeciH 6an-
bITadbl, adaMy MHTENNEKT MeH cesiMaepai
TOMbIKTbIPa anafbl, COHOaM-aK, MMMEPCUBTI
BMPTyanabl opTanapnbl Kypy WbIFbIHAAPbLIH
azamTagbl; ekiHwigeH, VR cumyndauuana-
PbIHbIH, Oepnik Ke3 KenreH TypiH »kacaHabl
WHTENNEKT TEeXHOMNOMMAChl apKblbl >KeTif-
Oipyre 6onagbl; YWiHWIigeH, BUpPTyanabl
WbIHAMbINbIKTbIH, 6apnbik, Typnepi (VR/AR/
MR/XR) mMMepcuBTi 6iniM 6epy opTacbiH
KanblNTacTblpa anagbl, an OHbl YXacaHAbl UH-
TennekTrneH Bipre ynnecTipin navganaHrad
KaFgamaga on angexkammoa ceHiMai api TmiMai
OKy KypasblHa aHanagbl [7].

3epTTeynepniH 6acbiM KenwiniriHae »acaH-
Obl UHTenneKT neH VR/XR CUHTE3IHIH, «KyaTTbl
aneyeTi» 6iniM 6epy canacbiHa yKeH e3repi-
CTep aKeneTiHi epekLle aTan eTineqi [4,5,6,7].
Ocbl TypfFblda OKpITY MPOLEeCiH »eTingipyae
MMMePCUAnbIK 9cepai KyLLeNTeTiH YL Heri3-
ri 6GaFbIT KepceTinreH [7]:

MHTeNMeKTyanabl aBaTapfapbl >acay.
YKacaHObl MHTENNeKT HerisiHoe 6acka-
pbinatblH  BUPTyanabl  aBaTap-kemnin-
Keprep KongaHyulbinapMeH Taburum
Tingoe cewnece anagbl, Negarornkanblik,
MaKcaTTaprFa 6eliMaenreH TynFanap
peTiHOe KbI3MeT kepceTeni. l[eHepaTuBTI
yacaHObl WHTENeKT MyHOal aaTap-
napFa WblHaWbl MiHE3-Ky/blK TaHbITYFa,

42 (ONLINE) WWW .BILIM-UBA.KZ Ne3 (114) 2025
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GiniM  anyLWwblHbIH CypaHbICTapbl MeH
apeKeTTepiHe GeniMmpoenyre »>aHe OKpl-
Ty NPOUECiH JapanaHablpyFa MyYMKIHAIK
G6epepi. Mbicanbl, »acaHAabl MHTENNEeKT-
rneH GackapbinaTblH KagpblK, AUPEKTOP
aBaTapbl YXyYMbIC i3geyllinepre cyx6at-
Tacy MEeH Kenicces »yprisy AarabliapbiH
OaMbITyFa KOMeKTece anafbl, an HycKa-
ylWbl-aBaTap 6iniM anylwbinapgbl eMTu-
XaHFa MCUXOMOTUANbIK YKOHE TexHMKa-
NbIK TYPFblAa AavblHAaW anagbl;

GiniM  anyLlWbIHbIH,  KAXETTINIKTepi MeH
6eMiMiHe Kapal >ekeneHpaipinreH oky
opTacbl MeH KOHTeHT Kypy. XXacaHmabl
WHTENMeKT Moaenbaey, reHepaTuBTi cu-
MYMAUMA KoHe OepekTepai Tangay ofi-
CcTepi apkblinbl UMbPNbIK KellipMenep
(uMdpoBOV OBOMHMK) MeH LUblHaMbl VR
KeHICTiKTepiH »acal anagbl. byn Tacin
OKy clieHapuinnepi MeH Ma3MyHabl 93ip-
neyre KeTeTiH yakbIT MeH pecypcTapabl
efayip KbiCKapTadbl, COHbIMeH KaTap VR
OpTachlH LWbIHAMbI 9pi TapTbIMAObl eTef;

GenimaenreH oKpbITy Taxipubeci. XXW an-
roputTMaepi apkpinbl VR-geri oky cleHa-
punnepi 6iniM anylbiHbIH, SpeKkeTTepi
MeH »ayanTapblHa COMKeC e3repin oTbl-
pagbl. Byn oKbITy MpoLueciH MKemMai eTim,
6iniM anywblnapablH 63 KapKblHbIMEH
anFa >KblKyblHa MyMKiHAOIK 6epeni. Ocbl-
nanLa, Ton Hemece »eke 6iniM anyLubl
6iniMai MeHrepy AeHreniHe Kapam »aHa
KeseHOepre eoTeni, YaKbITTbIK LUEKTey-
nepre Toyenai 6onmanabl. Byn agic okbl-
TyObl CbIHbBIMTBIK YXOHE KalublKTaH $op-
MaTTa aHarFypibiM  OUHaAMUKANbIK 9pi
MNHTEPaKTUBTI eTeq,.

Ocbl GaFblITTapAblH,  SPKAMCHICbIH  YKy3ere
acblpydblH, a4icTeMeci MeH TeTikTepi 6inimM
Gepy canacbiHOa »aHa FblbIMU 3epTTey-
nepai kaxet eteni [7,8,9]. OcbiFaH 6alnaHbl-
CTbl By XYMbICTbIH, Aa MaKcaTbl — YKacaHAabl
MHTENNeKT »aHe VR TexHonormsnapbliHbiH,
MYMKIHOIKTEPIH TWiMAOi yMnecTipe oTblpbin
MekTenTeri 6iniM 6epy npoueciHoe Konga-
HyOblH 6oMallarbl MeH ToyekenaepiH 3epT-
Tey.

3epTTey GomKamMbl GOMbIHLIA XacaHObl UH-
TennekT neH VR TexHoNornanapbiHbiH 6i1im
Gepyneri MyMKIHOIKTEPIH ©3apa ynnecTipe
OTblpbIN MeKTenTeri 6iniM Bepy NpoueciHae

nanpganaHy — ykeH 6onallak neH Tayeken-
nepi 6ap »xaHa MHHOBALMASbIK TOCIN.

MaTepuangap MeH aaictep

YacaHObl MHTENNEKT »aHe VR TexHonorum-
AnapblH MekTenTe KongaHyablH 6onaluarbl
MeH ToyekenoepiH 3epTrey 6GapbiCcbiHOA
TaKbIPbINTbIH »XaHa TEXHOMOMMAMbIK, »XaHa-
NblKTapMeH 6GannaHbicTbl 60ybiHa CaMKec
apanac 3epTTey aaicTepi KonoaHbinabl.

CananblK, TypfFbldaH anFaHga  Takplpbin
Ma3MyHbl 60MbIHLLIA CypaHbICKa CaMKec xa-
NblKaparnblK, >aHe OTaHAblK 3epTTeynepai
i3geyoe »aHe Tangaynap xacayga Google
Scolar nnatdopMacbiHbIH, ~ MYMKiHAiIKTEPI
KongaHbinabl. XXacaHObl MHTENNeKTiHI 6iniM
Gepyne KonpaHy Typasnbl CypaHbIC »anmbl-
namMa Typae 6GonFaHOblkTaH Oepekkesnep
KeneMiHe 30 aTayFa OeMNiH WeKTey KOMbIN-
Obl YXoHe COHFbl VLU »XbINOaFbl XXapuanaHraH
FbiNbIMKW 3epTTeynep KapacTblpbingbl. Tan-
Jay »acay YLiH aepekke3snep peTiHae He-
ri3iHEH KO/MKETIMAOI »KaHe alblK Typae Xapu-
AnaHFaH FbINbIMKW 3epTTey HaTMXKeNnepi MeH
aHaANUTUKanNbIK, ecenTep KapacTbipblaabl.
CypaHbICTap Ka3akK, aFbl/IlWblH YXoHe OpbIC
TingepiHae »acanFaHbIMEH FblflbIMU 3epTTe-
yrepAaiH 6acbiM KeNLWiniri aFbiAWbIH TiNiHOE
YKapuanaHraH 6onabl.

KazakcTaHOblk MekTenTepadiH 6iniM anyLbl-
napbl MEH NegarortTepi KAaTbICKAH cayanHama
OEPEKTEPIH YXMHAY MeH eHOey KO/MKeTiMai
Google Form oOHMaMH CEPBUCIHIH >KaHe
Python nporpamMmanay TifiHiH KeMeriMeH
YKy3ere acblpbiigbl. CayanHama >kacay 6a-
pbICbiHOA YXacaHAbl MHTENMEKT, BUPTyanabl
LWbIHAWbINbIK, TEXHOMOMMANaPbIH MeKTeNTer|
6iniM 6epy NpoueciHe MHTerpaunanaymobiH,
Macenenepi Typanbl Kasipri yakblTTa Xa-
NblKapanblk AeHremnaoe KongaHblabin >KXypreH
KyYKaTTap MeH yCTaHbIMOap Herisre anbliHabl
[10,11,12,13].

HaTtvxenep
«KacaHObl WHTennekTiHi  6iniMm  6epyne
KONOaHy» Ma3MyHbl 60MblHLIA >»acasFaH

CYpaHbICKAa CaMKec TaHOasnbin anbliHFaH 30
nepekkesnepai 6inim 6epy geHrennepi 6on-
blHLLA KapacTblpy onapabiH 13,3% (4) MekTen-
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Ke OoeniHri, 26,7% (8) mektenTeri, 33,3% (10)
YKOFapbl 6iniM 6epyne »kacaHObl MHTENNeK-
TiHI KONgaHy MaceneciHe apHangbl. depek-
Ke3gepaiH 6OipkaTapbiHO@, aTan anTkaHaa
26, 7% (8) 3epTTeynepne »kacaHObl WMHTEN-
NeKTiHi 6iniM 6epyne konpmaHy Macenenepi
YKannbl  TypAae KapacTbipbiiFad — 6ongbl.

OpTa 6inimM 6epy OeHreni 6oMblHLLA TaHaan
anblHFaH OepeKKkoesnepre »kacanraH Tangay
YKacaHObl MHTENNEKTI KypangapbiH »Xanmnbl
opTa 6iniM BepeTiH MeKTenTepae Nanaana-
HyOblH Gonallarbl MeH Tayekengepi Typanbl
Keneci HaTUMXKenepai kepceTTi (1-kecTe):

1-kecTe. YXacaHabl UHTENNEKT KypangapblH opTa 6iniM 6epeTiH MeKTenTepae

navpaanaHyabiH 6onawarbl MeH Tayekengepi

N2 LOepekKe3aep, LOepekespepre cin- Binim 3eptTey XU Bonawarbl  Tayekengep
aBTopnap Temenep 6epy apicTepi, Kypanpa-
AEH- Ky)KaT Typi pbl
rem-
nepi
1  Artificial intelligence https:/mwww. opTa FbINbIMM HIN-Hi 6enim- nepekTtep
in education: A sciencedirect.com/ KoHe apebuet- 6inim nenreH KyMn-
systematic literature sciencef/article/pii/ XOFa-  Tepre »ym- 6epyne (apanTuBTi) ANbINbIFbIH
review (2024) - S. S0957417424010339 pbl eni wony konaaHy/ — OKbITY, OKbl- cakray,
Wang et al. YKanmbl TY HOTU- LamMagaH Tblic
cypakrap wenepiH Toyenpinik,
G6aranaynbl TYPi KOH-
weTinaipy, TekcTTepaeri
6apnblK, TUIMAINIKTI
6inim aHbIKTay
anywblinap- KaykeTTiniri
MeH Oa-
panaHFaH
Kepi 6an-
NIaHbICTbI
KamMTama-
CbI3 eTy
2 Integrating https:/mwww. opTa cunatTama- reHepa- KOTHW- nnarnapmsm,
generative artificial sciencedirect.com/ nbIK Wwony/  TneTi XKW/ TUBTIK noepektepre
intelligence in K12 science/article/pii/ KOHUEeMNTy- 4aTboTTap [Oardbiiap-  6ipaen »oHe
education (2025) - S2666920X25000037 anablK, (LLMs) Obl Kongay, TeH, KO-
Y.H. Cheah fapanan YKETIMAINIK
OKpBITY, , 3TUKaFa
LblFap- Kapcbl
MalbINblK,  MakcaTTapga
KabineT- KongaHy
TepiH
OaMbITy
3 Artificial https:/Awww.ed.gov/ opTa  KongaHy ca- HIN-Hi peneTuTop caKTaHy,
Intelligence and the sites/ed/files/ AacaTtbl 60oM- 6inim peTiHgeri Kayincisaik,
Future of Teaching  documents/ai-report/ bIHLUA ecen G6epyne Kongay, YW kypanna-
and Learning: ai-report.pdf 6epy-yChbi- kongaHy/  MyFaniMre PbIH caTbIn
Insights and HbIMOAp >Kanmnbl YKYKTEMEHI any »kaHe
Recommendations cypakTap  keHingety, 6ackapynarbl
(2023) — U.S. Dept. of KOn- aneyeTiH
Education YKETIMAINIK eckepy
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4 Educators’ https://fi.ncsu.edu/ opTa cayanHamMa reHepa- MYFaniMHiH, STUKaNbIK,
Perspectives on wp-content/uploads/ TMBTI XN/ YKYMbIC npobnemMa-
Generative Al in sites/175/2024/05/ yaT6oTTap  »OCMapbiH nap, KelLl-

K12 (2024) - Friday Educators- (LLMSs) eHinne- 6acLblnblK,
Institute at NC State Perspectives-on- Ty, 6inlim aneyerT, Kaci-
Gen-Al-in-K-12V2.pdf anylwbinap-  6u 6inikTiniKTi
OblH, OKY OaMbITyFa
6enceH- KaXKeTTinik
ainiri,
TUiMAINIK
5 Generative Artificial https:/nau.edu/wp- opTa KonpaHy ca- reHepa- 6inim Kayinci3gikTi
Intelligence in K12 content/uploads/ qcatbl 60M-  TUBTI XKW/ 6epyneri cakTay, Ta-
Education: A Guide sites/222/2024/05/ biHWa ecen  4yaTboTTap Ccascu Wa-  JfanTapFa can
for Schools (2024) NAU.GAIGuide.pdf 6epy-ychbi- (LLMs) 6noHaap, 6ony, Kon-
— Northern Arizona HbIMOAp CblHbIMTa KETIMAINIKTI
University KonpaHy- KaMTaMacbI3
OblH, Mbl- ety
canpapebl,
»KacaHgbl
MHTEenN-
NeKTiHI
OKbITyAa
Konpa-
HblNaTbIH
Herisri
KaFupanap
6 U.S. Department https:/mwww.ed.gov/ opTa KonaaHy ca- TblOTOPFa KYMUANbINbIK,
of Education sites/ed/files/ acaTbl 6oM- yKcac Kayincisgik,
(2023) -Avrtificial documents/ai-report/ blHLa ecen ic-ape- YMbIMAbIK,
Intelligence and the ai-report.pdf 6epy-ychbl- KeTTepai OarblHObIK
Future of Teaching HbIMAAP Kongnay,
and Learning YKYKTEMEHI
asanTy,
UHKIO3UA
7 Jisc (2023) - https:/www.jisc. opTa YCbl- HN-Hi KaFmpanapabl
Principles for the ac.uk/further- KoHe HbiMaap/ eHrisyneri icke acblpy,
Use of Generative Al education-and-skills/ ~ »oFa-  KarmoaTTap »Kayarn- Kbl3MeTKep-
in Education principles-for-the- pbl KepLinik nepni okbITy
use-of-ai-in-fe- avMaFbl,
colleges Garanaynbl
Konpay
8 Northern Arizona https:/nau.edu/wp- opTa KonaaHy reHe- [anblH WH-
University (2024) — content/uploads/ caacartbl paTmBTI cabakcue- @pakypbisbiM,
Generative Al in K12: sites/222/2024/05/ 6oMbiHLA MU -Hi Hapunnepi, negarortepmi
A Guide for Schools NAU.GAIGuide.pdf npaKkTnKa- CblHbIMTa  Kayinci3aik nanblHOoay
NbIK-YCbl- KOMAaHy  KoHe 3TuKa
HbIMAap
9 Friday Institute https://fi.ncsu.edu/ opTa cayanHama reHe- »xocrnap- 3TUKA, Kagp-
(2024) - Educators’  wp-content/uploads/ paTmBTI nayapbl nap, kew6ac-
Perspectives on sites/175/2024/05/ YK -Hi Konaay, oky LbIbIK,
Generative Al in K12 Educators- MeKTenTe 6enceH-
Perspectives-on- cabak ainiri
Gen-Al-in-K-12v2.pdf 6epyne
KonpaHy
10 ERIC (2023-2025) https:/feric.ed.gov/ opTa  oky 6argap- KW -cay- oKy OKy MaaTepu-
- K12 Al Literacy namanapbl-  aTTbiNblK, Mopaynb- anpapblHbIH,
curricula and Ha Tannay/ CblIHbIM- nepiHiH canachil,
frameworks Kenc-ctagu TaFbl ca- Moaenb- AYKbIMAbINbIK,
(selected) 6akrapra gepi, Alcay-
apHanfFaH  aTTbIbIKTbI
pecyp- LaMbITy

cTap
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[epekkesnepaiisaoey 6apbicbiHOa XacanFaH
cypaHbICTa BUPTyangbl LWblHaMbIAbIK, Typ-
nepi (VR/AR/MR/XR) Typanbl KiNTTik cesnep
KonpaHblIMaca Ada, CypaHbIC HaTUMXKeCiHae-
ri anblHFaH [gepekkesgepae MMMepPCUBTI
TexHonormanapabl »acaHgbl UHTTENEKTIHIH,
KonpaybiMeH 6iniM 6epyde naviganaHy He-
ri3ri 3aMaHaym UM pibiK TpeHATepP KaTapbl-
Ha KipeTiHi aHblK anTblnagbl [14].

KasakcTaHablK 5-11 cbiHbIM 6ifiM anyuibina-
pbl MeH MefarorTepAiH »acaHabl MHTENNEKT
Typanbl aKmapaTTaHObIPbIy OeHrennepiH
3epTTey OoMblHWAa cayasiHaMara KaTbiCyFa
42 742 apam kenicim 6epgai. CayanHaMaHblH,
anFaLUKbl CypaFbl KaTbICyLUbIAP «KacaHObl
MHTENMeKTi Typanbl 6ine Me ekeH?» gereH
Macenere apHanabl »aHe «Mo» gereH »ay-
an KaWTapFaHOap api Kapan cayalHaMaHbl
YKanFacTblpabl (2-kecTe):

2-KecTe. «YXXacaHabl MHTENNEKTI Typanbl 6inecis 6e?» cypaFblHa YayanTap

CayaniHaMaFfa KaTbicyLubl1ap KaTbicyLwiblnap 1ZE) YKok,
(>xayan 6epy Tini) CaHbl
Meparortep (Kasak TiniHAEr »ayanTap) 7 395 7127 (96%) 268 (4%)
[Neparortep (opblc TiNiHAETI XayanTap) 3895 3755 (96%) 140 (4%)
BinimM anywbinap (kasak TiniHAeri »kayanTap) 21517 18 407 (86%) 3110 (14%)
Binim anyLwbinap (opbic TiniHAEr »xayanTap) 91935 9 520 (96%) 415(4%)
Baprblfbl 42 742 38 809 3933

2 — KecTee KepceTinreHnoemn Kasak TiniHgeri
6iniM anywblnapablH, 14% yblFbl YKacaHabl
MHTeNNeKTiMeH TaHbIC eMecTiriH xabapna-
abl. Byn 6iniM anylwbinapabiH, 6acbiM 6eniri

5-9 cbiHbINTapga okyAabl, an 66,24% »XyblFbl
Kananblk, MekTenTepae »aHe 33,76% aybin
MeKTebi MeH LLaFblH XMHaKTbl MeKTenTepae
6inimM anaabl (2, 3 -cypeTTep):

Q6-Q3: JKN-MeH TaHbIC eMec oKYLUbITap KaHaaii CbiHbINTapaa okuabl?
B Kakux Knaccax y4aTcsl y4eHUKW, He 3HakoMmble ¢ NIA?

Konnenx 1.9%
CTYLNEHTI
CTyneHT

Konnemxa

JKofapbl ChIHbLIN
(10-11,12 cebiHBIN)
CTaplune Knacchbl
(10-11,12 kn)

OpTa CbiHbIN

(5-9 cbIHBIM)
OCHOBHBIE KNacchbl
(5-9 kn)

CypaHsIC TiNi / A3bIK onpoca
mm Kaz
mmm Rus

40 60 80

PecnoHpaeHTTep yneci (%)

[lons pecnoHaeHToB

2-cypert. XX\acaHAbl MHTeNIIeKTIMEH TaHbIC eMec 6i1iM anyLwblnapablH CbIHbINTAPAAFbI Y1eci
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Q6->Q2: XKU-MeH TaHbIC eMec OKYyLIbINap KaHaah MmekTentepae okuabl?)/
B Kakmx LWIKosIax y4aTcs y4eHNKN, He 3HakoMble ¢ MA?

71.08%

CypaHbIC Tini / A3bIk onpoca
Bl Kaz
I Ru

70 4

60

201

PecnoHpeHTTep/PecnoHAeHTh (%)

10 ~

Kananoik, Aybinablk, LaFbIH XWHaKTb!
B ropoackoin B cenckon B manokoMnnekTHOR
MekTenTep/LUKonsl

3-cyperT. XKacaHAbl MHTe/I/IEKTIMEH TAHbIC eMec 6i/iM anyLblnapabliH MeKTenTepaeri yneci

XacaHabl  MHTENNEeKTIHI  MmawganaHyabliH, anyLblnapablH 6acbiM 6eniriHiH, 6y TexHo-
6onawakrarbl MaHbI3blH 5 GanngblK Kep-  JIOMUAHbIH, PeniH «opTadaH »XOFapbl», «eTe
ceTKiWwneH 6aranay OOWbIHLWIA anblHFAH  YKOFapbi» Aen 6arananTbiHbIH KOPCETTI (4-Cy-
HoTUMYKeNep, cayanHaMara KaTbiCyllbl Gifim peT):

YKW-ai KonaaHyablH 3aMaHayu KoFaMmaasbl MaHbl3bliH TyciHy bnorsl (Q7-Q12) 6ombiHwWa
OepekTepain KanbinTel Tapaay rucTorpamMMacsl

‘
= Kaz
5000 3 Rus |

3000

2000

FECI'IOH,QEHTTEP CaHbl

1000

1.0 15 2.0 2.5 3.0 35 4.0 45 5.0
OprTawa 6ann

4-cyper. JKacaHAabl MHTENNEKTIHi NanaanaHyAblH 60/1aLWAKTAFbl MAHbI3bIH
5 6annpbik kepceTtkiwneH 6aranay (6iniM anyweiiap)
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CayanHaMara KaTbiCKaH MeparortepaiH 6a-
CcbIM Geniri, Mblcanbl, KOFaMOblK-r'yMaHWTap-
NblK 6arFbiTTarbl NoHAepOeH opbic TiniHOe
cabak 6epeTiH MyFaniMaepaiH, 6%-bl ©3i ca-
bGak 6epeTiH mMoHAepiHe »acaHObl WHTEnN-
NEKTIHI eHri3yre «TonblKTam Keniceqi», 39,1%
— «Keniceni», 44,1% — «kenicyi MyMKiH» eKeHiH
6inaipai, an 95% nepmarortep MyHbIMeH
«kenicnewmai», 1,3% neparortep «Myngem
Kenicnengi».

CoHbIMeH KaTap negarortTepaiH Kenuwiniri
yKacaHObl MHTENMEKTIHI eHrizy GapbicbiHOA
OHbl 3TMKasbIK YXaHe Kayimnci3 navganaHyabl
YMPETY »aHe KyMuma akmapaTTbl KOpFay Ka-
6ineTTepiHe Oe ceHiMai: «KesniceMiH» XaHe
«TOMbIK, KeniceMiH» »ayanTapblHblH VyAeci
Sp TapMak 6ombiHLWa 75% - oaH acagbl. CoH-
Oam-ak KYMaH MeH Kenicneywinik geHrewi
TeMeH 6onbin Kanaabl (WwamameH 3-5%), 6yn
MyFaniMoepaid 6iniM 6epy npoleciHae »a-
CaHAbl MHTENMEeKTIHI MamganaHyFa »kayan-
KepLUifikneH KapanTbiHObIFbIH KepceTeqi.

Tankbinay

3epTTey BomKaMbIHAA KacaHObl MHTENNEKTI
MeH VR TexHonoruanapbiHbiH 6iniM 6epyne-
ri MYMKIHOIKTEPIH ©3apa YMIecTipe OTbipbIn
MekTenTeri 6iniM 6epy npoueciHae nanna-
NaHyOblH ykeH 6onallarbiMeH KaTap Taye-
Kengepi oe 6ap »xaHa MHHOBALMSAbIK TaCiN
eKeHi anTbinabl. Cananblk XaHe caHObIK, 94i-
cTepdi KonpgaHa OTbIpbIN YKyprisinreH 6yn
3epTTeyhiH HaTuxkenepi fe 6iniM 6epy ca-
nacblHa KeMiHri »blngapbl »annaw eHrisine
GacTaFaH YKacaHObl MHTENNEKT XXaHe MMMep-
CUBTI BUPTyanablK, LWbIHAMbIbIK, TEXHONOMM-
AnapblHbIH 6oMallarbl 30p eKeHiH ganen-
aen oTbip. 3epTTeyaiH 1-kectege GepinreH
HaTUMXKeNepiHe KaparaHOa »acaHabl MHTenN-
NeKTiHi MekTenTeri 6iniM 6epy npoueciH-
Oe nanpanaHynblH 6onalwarbl 6enimoen-
reH (aganTMBTI) OKbITY, OKbITY HSTUMXKENepiH
Garanaynbl »eTingipy, 6iniM anywblnapmeH
JapanaHraH »kanmnan kepi  6alnaHbICTbl
KaMTaMacbI3 eTy, 6iniM anylwbinapabliH, OKy
6enceHAiniriH KaMTaMachbI3 eTy, MyFaniMHIH,
KbI3METIH >KeHINoeTy CUAKTbl GarbiTTapabl
KaMTuabl. COHbIMEH KaTap reHepaTuBTi a-
caHObl VMHTeNNeKTiHI 6iniM 6epy npoueciH
b6ackapyna, 6iniM 6epyre KaTbICTbl cascu
MaHbI3bl Gap LwWewimaep Kabblngayna, oky

Gargapnamanapbl MeH »Kocrnaprapbl  CU-
AKTbl Ky)KaTTap4bl Laspnayda KoagaHyra
6onaTtbliHbl alTbiNadbl. 3epTTey 6GapbiCblH-
0a anblHFaH HaTWKenep Kasipri koFamoarbl
YKacaHObl MHTENNEKTI MeH MMMEPCUBTI BUP-
Tyangbl  WblHaWbIAbIK, ~ TEXHONOrMAnapbiH
6inim 6epyne NanpanaHyrFa KaTbICTbl casich,
KOMWINIKTI aFapTy, FbibIMU- 3epTTey >KoHe
ecen Oepy-aHanUTUKanNbIK OarFbITTapaarbl
YKYMbICTap4a aHbIKTanFaH Ke3Kapactap MeH
YCTaHbIMOapFa CoMKec keneqi.

YacaHabl MHTENNEeKTI MeH MMMePCUBTI BUP-
Tyanabl WbIHAWbIMbIK, TEXHOMOMMANapPbIHbIH,
afieyeTiH KallblKTaH OKbITyda TWiMAI Nanga-
NaHy YXaHe OHblH MYMKIHOIKTEPIH aybl MEeK-
TebiHgeri 6iniM canacblH KeTepyae namnga-
naHy Typanbl KazakcTaH PecrnybnmKacbiHbiH,
Mpe3mpeHTi KacbiM-XXoMapT ToKaeBTblH,
2025 »kbinFbl KasaKcTaH XxanKblHa »onoa-
yblHOa@ aTan anTbinFadbl 6enrini [1].

Yorapbl 6iniM 6epy canacbiHOaFbl MaMaH-
nap MeH IT BeHoopnapabl GipikTipeTiH 6en-
rini Educause TexHONOrMAnblK, KaybiMOa-
CTbIFbIHbIH 2025 »XbIFbl YXapUaiaHFaH OKbITY
MeH okygarbl (Teaching and Learning) 3a-
MaHayu TpeHATap Typanbl ececebiHoe e
TEXHONOIMANbIK MpPOLEecTepaiH, acipece-
Ce »KacaHAbl WHTTENNeKTi MeH BWpTyanabl
LbIHAMbINBIKTBIH 6iNiM anyLUblNapabiH OKyFa
OEereH Ke3KapacTapbl MEH KbI3bIFYLUbIIbIKTA-
pblHa anTapblKTam acep eTeTiHi anTbi/IFaH.
BupTyanabl LWbliHaMbINblK, TeXHONOrMsana-
pbiHbIH, 6iniM 6epy canacbiHa eHyi Meguum-
HanblK YXaHE WHXEeHEepPniK, KYPbIIbIC >XaHe
KynMHapua cananapbl 60MbiHLLIA Kacibn Ma-
MaHAaapabl gaspnayna 6yn TeXHONOrnsaHbIH,
6onalarbl YIKEH eKeHiH KepceTin OoTbIp.
Byn TexHonormanapra 6annaHbICTbl cascu
wewiMoep MeH HOPMATUBTIK peTTeyLli op-
Tanap »orapbl 6iniM 6epy canacbiH Tyberem-
Ni ©3epTin KanTa Kapayabl ycbiHaabl [14].

YacaHabl MHTENneKTi MeH nMmMepcuBTi VR
TEXHONOrMANapbiH  NanjanaHyda anTap-
NbIKTaM ToyekengepniH, oacipece MekTten
YKacblHOaFbl 6ananapablH,  aneyMeTTiK Ka-
TblHACTapbIHA, KOTHUTUBTIK KabineTTepiHe,
MCUXONOMUANbIK, YXaW-KyniHe >koHe ge du-
3MKanblK, OeHcaynblFblHa acepneppiH 6ap
eKeHpiri Typanbl 3epTTeynepne kKem amn-
ThinbIn Xyp [15,16,17]. CoHbIMeH KaTap, bipka-
Tap 3epTTeynepne artan KepceTinreHaew
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OepeKTep KYNUANbINbIFbIH CakTay, LaMagaH
TbiC Tayenginik, nnarnapmsM, akageMmanblk,
afangblKTbl cakTay 3TUKalblK, Macenenep-
OeH 6acka, MHOPaKYpPbIIbIMObIK >KoHe Ka-
OPNblK SMeyeTTiH YeTKiNikci3 6onybiHa Ka-
TbICTbl ToyeKennepaiH 6ap eKkeHiH 3epTTey
HaTMXKenepi pacTan oTbIp.

KopbITbiHAbI

Lndpnblk TexHonormanap >XeTICTIKTepiHiH
6iniM Gepy canacblHa eHyi yakbIT Tanabbl-
Ha cal KeseHaep GOMbIHLLIA YKafFacbin Ke-
nepni. XXacaHabl MHTENNEKTI MeH MMMepPCUBTI
BMPTYanabl LbIHAMBINBIK, ~ KypangapbiHbiH,
MYMKIHOIKTEPIH MekTenTeri 6inim  6epy
npoueciHoe TMiMOi nanpganadHy na 3amaH
TanabblHa cal KakeTTinik 6onbin Tabbina-
ool [18, 19]. Ocbl TypFblgaH anbin KaparFaHaa,
yKacaHObl UHTeNneKTi MeH VR TexHonorma-
napbl UMPPNbIK OKbITY MeH OKyAbl 6apbliH-
Wa WblHaWbl MNpaKTUKagarbl OKbITY MeH
OKyFa GapblHLIA yKcac Typae yYMbIMOACTbI-
pyFa MYMKIiHOIK 6epe anagbl. KeNniHri »bln-
fapnarbl 3epTTeynepae anTbinbin >Kyprex
«KeHicTikTeri oKy (Spatial learning)» KoHUeN-
LUMACBIHbIH, Heri3i peTiHOoe Oe MMMepPCUBTI
BMPTYanabl  LWblHaWbINbIK — TEXHOMOrUSPbI
anblHFaH. «KeHicTikTeri oKy/oKpITy» COVID-19
naHOeMUACbiHAH KeMiH »amnnam KongaHbl-
na 6acTagpbl, Oy Ke3ae KAllbIKTbIKTaH OKbITY
BUPYCTbIH TapanybliH 60nablpMay VLLiH 6yKin
aneM boMblHLLIa apTYPi YKiMeTTep 6acTaraH
OKLLUaynay wapanapbiHa »kayan peTiHae Ta-
paTbinabl [18]. CoHAOblKTaH 6yl TeXHONOrma-
napabiH, 6iniM 6epyneri MyMKIHOIKTEPIH Vi4-
NnecTipe oTblpbIN MawaanaHy OHMaMH XaHe
KaLLUblKTaH OKbITY TYpfepi YLWiH e yiKkeH 6a-
CbIMObIKKA Me.

Aya-palblHblH, KOMAMNCbI3AbIFbl, Cy TACKbIHbI,
Wanfamaarbl WaFblH YXWMHAKTbl MeKTenTep
cekinai Macenenepi 6ap KasakKCTaHObIK MeK-
TenTep YLWIiH »acaHabl MHTennekTi MmeH VR
TEXHOMOIMANapbIH yMNecTipe nanganany,
6yn TocinaiH TWiMAiNiri MeH ToyekenaepiH
3epTTey, MeKTenTeri oky npoLeciHe KaTbl-
cylWbl BiniM anylWwbifnap MeH negarortepnin
YKaHa TexHonorvanapaaH xabapnap 6onybl,
OHbl ManpanaHyra gereH Kbl3blFyLblblKTa-
pbl MeH i3geHicTepi aca MaHbi3gbl. XXannobl
YKYPri3inreH 3epTTeynep, »kacaHgbl UHTenN-
nekTi MeH VR TexHonorumsanapbiH yMnecTipe

KONngaHyoblH 6onalwarbl 30p 6aFblT eKeHiH
YKOHEe Oe ofl MyMKIHAIKTepal MekTenTe Ka-
Yyifci3 mamganaHyFa KaTbICTbl CypaKTapAblH,
6ap eKkeHiH KepceTTi.

KapXbinaHabipy Typasbl aKknapart

Byn 3epTTey KP FbifibiM XKaHe »KoFapbl 6inim
MUHUCTPNIT FbiNbIM KOMUTETIMEH KapKbl-
naHablpbinFaH «3D KeHICTIK YkacaHabl UHTeN-
NeKTTi »aHe VR-Abl KoNAaHaTblH KaLUbIKTaH
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NMepcneKTUBbI U PUCKU UCMOJIb3OBaHUSA TeXHONorum
UCKYCCTBEHHOro uHTennekKkta v VR B LLKoJ1e

M.Y. MyKawieBa', A.¥. MyxuaauH?, A.A. Hypranuesa3, A.K. A6unbgakmmoBa*
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ENY

AHHoOTauua. [JaHHaqa cTaTbg NMocBALLEeHa aHannsy BO3MOYXHOCTEN U PUVCKOB NMpmMeHe-

HWS TEXHOMOTMM MCKYCCTBEHHOIO MHTennekTa (M) n BupTyanbHon peanbHocT (VR) B
obpaszoBaTenbHOM MpoLiecce. OCHOBHaA Lefb paboTbl — U3y4asd CUHEPTUIO 3TUX OBYX
TEXHOMOrUM, onpenennTb X NMepcrneKkTnBbl B 06pa3oBaHMM U OLEHUTb MoTeHuuanb-
Hble PUCKU. B 1ccrnenoBaHUM NMPUMEHANNCE CMeLllaHHble MeToabl: Oblnl MpoBeaeH Ka-
4eCTBEHHbIV aHaNM3 MeXXOyHapPOOHbIX M OTeYeCTBEHHbIX HayYHbIX MICTOUHUKOB, a TaKXKe
NpoBefeHO aHKeTUPOBaHMe cpean bonee Yem 42 Tbicay 0ByYaloLLMXCa U Mefaroros
KasaxcTaHa, pe3ynsraTbl KOTOPOro 6biin 06paboTaHbl KOAWMYeCTBEHHO. Pe3ynbraThbl
vnccnenoBaHMa Nokasanu noteHuman texHonorum MW v VR gng peanmsauum agantmBe-
HOro 0By4YeHWd, MOBbILLIEHUS BOBNEYEHHOCTU OBYyYAIOLLUMXCS U ONTUMM3ALMKW Tpyada
rnefaroroB. AHKeTMpPOBaHWe NOATBEPAMNIO 3aMHTEPECOBAaHHOCTb YHaCTHMKOB B HOBbIX
TEXHOMOMUAX U X FOTOBHOCTb K BHEAPEHUIO. BMecTe ¢ TeM Oblnn BbiSBNEHbl 3HaYMTe N b-
Hble PUCKMW, TaKMe KaK KOHPUOEHUMANbHOCTb OAaHHbIX, MaaruaT, aTndeckme npobnemeol
M HEeOOCTaTOYHOCTb MHPPACTPYKTYpPbl. B 3akntoveHwne, codetaHne NN 1 VR gaenqaetcq
HOBbIM M MepPCrneKTUBHbIM HampaBneHneM ana o6pas3oBaHMA, B YaCTHOCTM, A8 AWC-
TaHUMOHHOro oby4eHus, oaHaKo ero 6esomnacHoe U addeKTMBHOE BHeApeHue TpebyeT
KOMMIEKCHbIX METOOMNYECKUX U OPraHU3aLLMOHHbIX PELUEHUM, YHNTbIBAIOLLMX BbIABIEH-
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Hble PUCKWN.

p Knto4yeBble cnoBsa: l/ICKyCCTBeHHbIl;I MHTEeNNEeKT, BUPTyasibHaa peajibHOCTb, MMMepCKHB-

Hble TEXHOMOrnu, cpeaHee o6|oa3OBaH|/1e, PNCKK B O6pa3OBaHl/II/L

Prospects and risks of using artificial intelligence and VR
technologies in schools

M.U. Mukasheva', A.U. Mukhiyadin?, A.A. Nurgaliyeva3, A.K. Abilyakimova#*
134 Altynsarin National Academy of Education

Astana, The Republic of Kazakhstan

2ESIL University

Astana, The Republic of Kazakhstan

@ Abstract. This article analyzes the opportunities and risks of using artificial intelligence

P

(Al) and virtual reality (VR) technologies in the educational process. The main objective
of the study is to examine the synergy between these two technologies, determine
their prospects in education, and assess potential risks. The study used mixed methods:
a qualitative analysis of international and domestic scientific sources was conducted,
and a survey of more than 42,000 students and teachers in Kazakhstan was carried
out, the results of which were processed quantitatively. The results of the study showed
the potential of Al and VR technologies for implementing adaptive learning, increasing
student engagement, and optimizing the work of teachers. The survey confirmed the
participants’ interest in new technologies and their readiness for implementation. At
the same time, significant risks were identified, such as data confidentiality, plagiarism,
ethical issues, and infrastructure deficiencies. In conclusion, the combination of Al and
VR is a new and promising direction for education, particularly for distance learning,
but its safe and effective implementation requires comprehensive methodological and
organizational solutions that take into account the identified risks.

Keywords: artificial intelligence, virtual reality, immersive technologies, secondary edu-
cation, risks in education.
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Abstract. Digital transformation has reshaped teaching and learning in secondary ed-
ucation. This study conducts a SWOT analysis of digital methods and tools with a focus
on the Astana International School. A mixed-methods design (surveys of 50 teachers
and 200 students, semi-structured interviews, and document analysis) is mapped to
five research questions aligned with SWOT and an explicit chain-of-evidence that tags
each finding to its originating method. Surveys indicate high adoption (teachers 95%,
students 98%) and frequent use of Microsoft Teams (85%) and Google Classroom (70%);
among students, Kahoot (75%) and Quizlet (60%) are common. Reported constraints
include training needs (80% of teachers), integration difficulties (70%), and perceived
monotony (55% students; 25% teachers). Al use is notable (45% of students), alongside
academic-integrity concerns (students: 30% often, 50% sometimes, 20% never; teach-
ers: 10%, 40%, 50%). Interviews explain these patterns—insufficient support, calls for di-
versified CPD, and underuse of virtual labs—and document analysis corroborates adop-
tion and integration emphases without introducing new counts. Implications include
targeted investment in reliable infrastructure, structured professional learning, and
school-wide integrity scaffolds that balance productive Al use with clear norms. Lim-
itations involve a single-school, self-report, cross-sectional design; future work should
evaluate multi-school implementations and longitudinal impacts.

Keywords: Digital transformation, secondary education, teaching methods, education-
al tools, SWOT analysis.

Kanai nanekces anyra 6onagbl / Kak umtuposatb / How to cite: Temirkhanova, M.,
Abildinova, G. Karaca C. SWOT analysis of methods and tools of secondary education
through digital transformation [Text] // Scientific and pedagogical journal "Bilim". — As-
tana: NAE named after V. Altynsarin, 2025. - N23. - P. 57-67.

Introduction.

with it. In the broader environment of
global progress in education, high schools

The educational landscape has undergone
changes with the spread of digital
technology in the learning process. In the
process of teaching secondary schools,
innovative methods are increasingly
being introduced that use digital tools to
improve the perception and motivation of
information by students. Digital tools such as
adaptive education platforms, quantitative
appraisal tools (gamification) and virtual
classroom have changed how teachers
provide materials and how students interact

play a crucial part in preparing students
for advanced education and meeting the
requirements of the workforce by teaching
them vital digital skills. In the international
baccalaureate program, computer science
is not taught among grades 6-10, because
each subject must apply digital technologies
in the educational procedure, which leads
to the development of information and
digital skillsamong a hundred students and
teachers.
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Although the restructuring of the general
education system has great potential, it is
difficult to implement it in the secondary
education system. Issues such as inequality
in access to technology, poor teacher
training, and lack of evidence of a long-term
impact on student performance remain
major obstacles. At the same time, there
is a lack of comprehensive research on the
effectiveness of digital tools in secondary
education in regional contexts such as
Kazakhstan. Although digital transformation
has been widely studied in the field of Higher
Education, its use in secondary schools has
been relatively little studied.

This study aims to systematically identify
and synthesize the strengths, weaknesses,
opportunities, and threats associated with
the use of digital methods and tools in
secondary education, using participating in
school context described above.

Research Questions (RQs).

RQ1 (Strengths): What strengths of digitally
supported teaching and learning are
perceived by teachers and students?

RQ2 (Weaknesses): What weaknesses
or constraints are experienced when
integrating digital methods and tools in
everyday practice?

RQ3 (Opportunities): What future
opportunities (e.g., pedagogical,
organizational, or technological) are seen for
enhancing learning with digital tools?

RQ4 (Threats): What external threats (e.g.,
resource, policy, or data-privacy risks) may
hinder sustainable digital transformation?

RQ5 (Alignment): To what extent do survey
findings align with interview themes and
document evidence across the SWOT
dimensions?

Analysis  of  the advantages and
disadvantages, potential and risks of
digitalization of Secondary Education is an
urgent task for several reasons. First, such a
study will allow educators to use digital tools
more effectively, reducing their negative

impact. Secondly, it provides valuable data
for the development of public policies aimed
at creating equal conditions for access to
quality education. Thirdly, the results of
the study can be useful for developers of
educational technologies, which will help
them create tools that meet the specific
needs of educators and students. Since the
existing research in this area is insufficient,
this study will fill an important gap and
provide practical recommendations for
optimizing the educational process through
the use of digital technologies.

Research shows that while digital
technologies have increased access to
education, they have also widened the
gap between those who have had access
to high quality digital resources and those
who have been deprived of this occasion. In
response to these challenges, governments
and educational institutions around the
world are developing new strategies aimed
at bridging the digital peak and ensuring
equal opportunities for all students.

A concise synthesis of the broader
background andrelated workisconsolidated
under the Main provision to contextualize
the study purpose.

Main provision. The purpose of the research:
to conduct an analysis of teaching methods
and tools in the secondary education system
in the context of digital transformation,
identify internal strengths and weaknesses,
as well as external opportunities and
threats related to digital teaching tools and
methods in secondary education. To ground
this purpose, we synthesize the broader
background and related work relevant to
secondary education digital transformation
(OECD/UNESCO  guidance;  platforms/
VR-AR; SWOT use in education), and then
specify the remaining gaps motivating our
study.

Digital transformation has radically changed
education. In this section, we summarize
the existing research in this area by applying
SWOT analysis to educational tools and
methods. In addition, we identify the gaps
in knowledge that formed the basis of our
research.
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The digital transformation of Education,
which involves the wide introduction of
advanced technologies such as digital
platforms, artificial intelligence and adaptive
literacy, aims to improve the quality and
availability of Education. This process stems
from the growing need for the scalability
and inclusiveness of educational systems.
In its rearmost research, the association for
Economic Cooperation and Development
(OECD) emphasizes the fundamental role of
digitalecosystemsinultramoderneducation,
fastening on the significance of ensuring
equity and quality of Education. The OECD
also noted that effective governance and
well-developed structure are crucial factors
for successful digital transformation in
diverse educational contexts [1]. UNESCO, in
turn, offers a detailed six step model for the
transformation of digital education, which
covers all crucial aspects of the process,
from leadership and collaboration to
content development and data analysis. This
model is aimed at totally working problems
and stimulating invention in educational
practice [2]. The Covid-19 epidemic has
accelerated the digital transformation of
education, revealing the huge eventuality
of online literacy and the current problems
associated with digital inequality.

Building on international guidance,
recent empirical work highlights the role
of concrete tools and environments in
classroom practice.

Modern educational platforms.
Technological platforms such as Microsoft
Teams and Google Classroom have helped
students and researchers performin a digital
world. Recent studies, however, indicate
development towards a new adaptive Al tool
[3]. Portals, virtual reality, and virtual probe
extensions have also improved not only user
activity but even satisfaction [4]. Adaptive
learning systems like DreamBox and ALEKS
have successfully personalized education,
thereby increasing student engagement
and academic achievement through real-
time accommodation of content to students’
specific needs. Research highlighted the
significant role of interactive environments
and metacognitive support in decreasing
transactional distance and improving

academicattainmentinasynchronousonline
learning. For example, Yilmaz and Keser
(2017) showed that metacognitive support
in asynchronous environments had a major
impact on student achievement test scores
while decreasing perceived transactional
distance, emphasizing the importance
of well-designed thoughtful instruction
in digital platforms [5]. Digital platforms
also create opportunities for international
projects promoting international cultural
exchanges and a better understanding of
educational standards across the globe.
For example, the collaboration with
technology companies, such as Google's
initiative for education, attests to how
artificial intelligence in teaching will bring
innovation in the processes of education.
These two will go a long way in achieving
what digital technology can do to transform
the educational landscape in creating a
more inclusive and globally connected
educational experience [6]. Virtual reality
and augmented reality technologies open
new doors to simulation, providing practical
learning and interactive immersion.
Virtual laboratories have demonstrated
their effectiveness for studying complex
scientific disciplines [7]. Integrating Artificial
Intelligence (Al) tools into school practice
is increasingly reported across studies,
particularly for personalization, assessment
support, and analytics.

Despiteexpansiveresearch,someknowledge
gaps in the field of digital transformation
and its operation in education remain
unnoticed:

Most of the existing literature is devoted
to higher education, while secondary
education has been little studied. There
are particularly few studies of regional
conditions such as Kazakhstan [8, 9].

Long-term research is needed to
understand how digital technologies
affect academic performance and
long-term learning experience. Current
research is usually limited to short-term
analysis [10].

Current approaches of SWOT application
in education settings are very specific,
limited to tools or methodologies, and
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not comprehensive in evaluating the
learning experiences vis-a-vis the digital
transformation [11]. There is an urgent
need to fill such gaps in order to build
evidence-based strategies that inform
better efficacies of digital learning
tools and methods. Hence, this paper
extends efforts with a holistic inquiry
into the methods and tools of teaching
within the secondary education system
regarding digital transformation.

SWOT analysis in relation to educational
toolsand methods. SWOTanalysisprovidesa
precious base for assessing the effectiveness
of educational tools and styles. The analysis
of Strengths, Weaknesses, Opportunities
and Threats provides useful information
for perfecting digital education strategies,
totally relating strengths, weaknesses,
opportunities and threats. Daugherty and
his exploration group (2022) used SWOT
analysis to estimate adaptive literacy ways
in advanced education [8]. Their research
has linked important benefits such as
increased participation and substantiated
literacy paths, as well as weaknesses such
as data entry costs and the complexity of
data integration. Also, research on the use
of Web 2.0 operations in literacy has linked
their eventuality for the development of
commerce and cooperative literacy [11].

However, the study also revealed problems,
including the need to constantly modernize
technology and train teachers. The analysis
of Strengths, Weaknesses, Opportunities
and Threats was also used to develop
learning strategies for advanced education
institutions. These studies have shown that
combining the strengths of educational
institutions with new opportunities, such as
perfecting digital knowledge, can produce
a solid foundation for digital education [12].
SWOT's analysis of the virtual interaction of
students in Kazakhstan allowed us to gain a
critical understanding of digital educational
environments. The researchers highlighted
the potential of virtual platforms to improve
cooperation and communication when
identifying threats such as technological
barriers and limited digital competencies [9].

Taken together, this background frames
the theoretical and practical significance of

the present inquiry in the secondary-school
context.

The theoretical significance of the research
lies in the fact that it contributes to the
development of the theory of digital
transformation of education, expands the
understanding of the impact of digital
technologies on learning processes in
secondary education. The study solved
the problem of scientific proof of the
effectiveness of the use of digital tools in
the educational process and also identified
the main factors contributing to the
successful integration of technology into the
educational environment.

The practical significance of the research lies
in the possibility of applying the developed
methodological recommendations in the
conditions of real pedagogical practice
in secondary schools. The results create
prerequisites for modernizing the methods
and means of organizing the educational
process using digital technologies. The
applied significance of the conducted
research lies in the development of
recommmendations for improving the skills
of teachers, introducing new technologies
into the educational process and creating
conditions for eliminating digital inequality
in the secondary education system.

Materials and Methods.

This study employs an amalgamated
approach, which is a mixture of quantitative
and qualitative methods to permit one to
comprehensively assess the entire process
of digital transformation in secondary
schools and how it affects teaching methods
and tools. Digital data helps in determining
the extent of the use of digital technologies
while qualitative data gives some idea of
how participants view those technologies in
the learning process.

Reporting and Traceability of
Methods

To increase transparency, we explicitly map
each method to its primary outputs and
where these outputs are reported in the
Results (Table 1).
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Table 1. Method-Output-Result Traceability

Method Instrument / Focus Primary Outputs Used in Results RQs Addressed
Teacher Structured items on Percentages for overall use RQI (Strengths),
& student platform use, training (teachers 95%, students 98%), RQ2
surveys needs, integration platform frequencies (Teams (Weaknesses)

difficulties, perceived 85%, Google Classroom 70%;
monotony, Al use, Kahoot 75%, Quizlet 60%), training
academic integrity needs (teachers 80%), integration

difficulties (70% “Yes"), monotony
(teachers 25%, students 55%),
academic integrity distributions

Semi- Perceived support, Insufficient support; call for RQ2
structured professional learning, diversified CPD; underuse of (Weaknesses),
interviews reasons for underuse of  virtual labs due to lack of skills; 65%  RQ5 (Alignment)
(teachers, advanced tools indicating no formal training (from
administration) interviews)
Document Presence and role of Qualitative corroboration and RQI-RQ4
analysis (lesson  digital tools in formal contextualization of tool use and (context), RQ5
plans, curricula, documentation; integration focus; no new counts (Alignment)
teaching alignment with are introduced
materials) pedagogical goals
Data collection: and quantitative results structurally,
which allowed stakeholders to obtain
Surveys were conducted among useful information. Instruments and
teachers and students of the Astana coding were designed to answer RQI-

International School, fastening on their
experience in using digital tools and
teaching styles.

Document analysis: lesson  plans
and curricula, teaching materials,
and assessment tools were reviewed
to identify patterns of tool use and
alignment with pedagogical objectives

Interviews: semi-structured interviews
were conducted with teachers and
school administrators to better
understand the benefits, challenges and
opportunities of digital transformation.

The SWOT analysis system is adapted for
the systematicevaluation ofthe collected
data: Strengths and weaknesses were
identified: internal factors such as the
effectiveness of training methods, user
engagement and technical support
were identified.

Opportunities and  threats were
analyzed: external factors, including
advances in educational technology
and possible obstacles. SWOT analysis
allowed us to summarize the qualitative

RQ4 (SWOT) and RQ5 (cross-source
alignment), and each reported result
is explicitly tagged to its originating
method

Participants. The main direction of study
was given to teachers and students of the
Astana International School as an object
of research for the introduction of digital
tools in secondary education. The model is
included:

50 teachers with different levels
of specialized and technological
knowledge in various disciplines.

200 students in grades 6-10 offer a wide
range of technological achievements
and applications. The model presented
different points of view, which increased
the accuracy of the research in the
context of digital secondary education.

Ethical considerations. Participation in
the study was voluntary, all participants
received informed consent. To ensure data
confidentiality and anonymity, appropriate
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measures have been taken to ensure that
personal responses are not associated
with specific participants. The study
was previously approved by the Ethics
Committee of the Astana International
School.

Results.

The survey of teachers (Table 2) shows a

high level of use of digital platforms (95%),
especially the Microsoft Teams (85%) and
Google Classroom (70%). However, 80% of
teachers, particularly more experienced
staff, reported a need for training on new
technologies (e.g., virtual labs, Al-enabled
platforms). Despite the popularity of Kahoot
(75%) and Quizlet (60%), students noted the
heterogeneity of methods, which reduces
the usefulness (55% called classes boring).

Table 2. Results of the survey among teachers and students

Question

Teachers’ answers (%)

Students’ answers (%)

Do you use digital learning tools?

Yes: 95% Yes: 98%

Which platforms are used most often?

Microsoft Teams: 85%,
Google Classroom: 70%

Kahoot: 75%, Quizlet:
60%, Al-tool: 45%

Do you need training to work with digital tools? Yes: 80% No: 65%
Do you encounter difficulties in integrating Yes: 70% No: 40%
digital technologies?

Do you find the use of digital tools boring Yes: 25% Yes: 55%
because of the monotony?

Do you use Al tools in training? No: 60% Yes: 45%

How often does technology violate academic
integrity?

Often: 10%, Sometimes:

Often: 30%, Sometimes:

40%, Never: 50% 50%, Never: 20%

Among students (Table 2), the use of Al, such
as ChatGPT, is 45%. However, 30% of students
admitted that artificial intelligence is often
used unethically, which confirms the need
to implement academic integrity programs.
The survey also showed that 70% of teachers
find it difficult to integrate technology due
to a lack of support from the school.

An interview between teachers and the
administration confirmed that the school
should strengthen support for teachers.
The administration proposed to diversify
the teaching of continuing education, as
well as teaching methods, in order to avoid
monotony. Teachers noted that innovative
platforms such as virtual laboratories remain
unused due to a lack of skills.

Theresultsoftheinterview betweenteachers
and the administration. In interviews with

teachers and the school administration, the
following main points were identified:

Technical support: teachers noted that
the school’s assistance in digital learning
is insufficient. For example, 65% of
teachers said that they did not receive
formal training during the interview.

Administrative support: the
administration is aware of the need
to provide training to teachers with
extensive experience who do not reliably
use complex technologies.

Objectives of digital transformation:
management considers it necessary to
diversify methods in order to reduce the
standardization of the use of tools such
as Kahoot.
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Table 3. The final analysis table

7

Key Point Teachers (%) Students (%)
Using digital tools 95% 98%
Need for training 80% 35%
Uniformity of approaches 25% 55%
Using Al 40% 45%

Academic dishonesty (violations)

50% (sometimes or often)

80% (sometimes or often)

In Table 3, the results show the need for
an integrated approach: training teachers,
improving their access to new technologies
and teaching students the principles of
academic integrity.

Discussion.

We discuss findings in relation to RQ1-RQ5
and interpret their implications for practice
and policy.

Summarizing the results of the SWOT
analysis:

RQI1-Strengths. The study confirmed the
many advantages of using digital tools and
teaching methods in secondary education.
One of the most important efforts is to
increase student participation through the
use of platforms such as Microsoft Teamsand
Kahoot, especially in science, technology,
engineering and mathematics subjects
that promote interaction and collaboration.
Individual learning is also made possible
thanks to adaptive technologies that allow
teachers to take into account the individual
needs of students, which has a positive
effect on academic performance. Students
appreciated the flexibility of digital resources
that provide access to educational materials
anytime and anywhere, helping them adapt
todifferent learning styles. In addition, digital
tools provide real-time feedback that allows
teachers to identify knowledge gaps in time
and take measures to eliminate them.

RQ2-Weaknesses. The introduction of digital
widgets hasrevealed a number of significant
limitations. The main obstacles remain
specialized problems, such as unreliable

internet connection and limited access to
modern devices. Teachers, especially aged
teachers, are faced with the need to learn
how to manage with new technologies,
which overloads their time and resources.
Digital fatigue caused by long screen time
reduces the provocation of students and
negatively affects their health. In addition,
over-reliance on technology leads to a
reduced focus on introductory chops such
as critical thinking and problem working,
especially if tools are used in repetitious and
predictable ways.

RQ3-Opportunities. Digital transformation
opens up numerous opportunities for the
secondary education system. Inventions
such as artificial intelligence and virtual
reality operations give new ways to produce
substantiated and engaging literacy.
Government support aimed at barring
digital inequality will help increase access
to technology for numerous students.
Transnational systems enforced through
digital platforms give students and
teachers with opportunities for intercultural
education. In addition, digital tools make it
possible to gauge up high- quality education
in underserved areas, adding availability and
equity in the educational terrain.

RQ4-Threats. A number of external
factors can hamper the successful digital
transformation of Education. Technological
walls, such as inadequate structure and
cybersecurity threats, remain pressing
issues. The high costs of acquiring;
implementing and supporting the
technology make it difficult to use it in
schools with limited budgets. Resistance
to change, especially among teachers and
administrators, prevents the introduction of
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innovative teaching methods that require a
change in traditional methods. In addition,
student’s data privacy issues are causing
concern among parents and teachers, which
requires strict security measures to protect
information.

RQ5 — Alignment of survey, interview, and
documents. Document analysis of lesson
plans, curricula, and teaching materials
was used to contextualize and corroborate
the reported patterns of tool adoption and
integration focus; no additional counts were
introduced. Interview themes align with
the survey signals: school leadership and
teachers report insufficient support and call
for diversified CPD and teaching methods
to avoid monotony; teachers also note
that virtual laboratories remain underused
due to lack of skills. For illustration, 65% of
teachers reported they had not received
formal training (interviews). These points are
consistent with 70% reporting integration
difficulties, 80% reporting training needs,
and 55% of students reporting monotony.
Table 3consolidatesthe key survey indicators
referenced across RQI1-RQ4.

The results of this study comprehensively
explore the implications of digital
transformation on secondary education,
analyzed using the SWOT model. These
results correspond to the objectives of the
study by clarifying internal and external
factors affecting the effectiveness of
research methods and tools.

Conclusions regarding the objectives of
the study. The purpose of the research
was to assess the strengths, weaknesses,
opportunities and threats related with
digital technologies in secondary education.
Identifying strengths such as increased
activity and personalization establish that
digital tools can necessarily improve learning
outcomes. Nonetheless, weaknesses such
as technical problems and over-reliance
on technology point to areas that need
attention. External factors, including new
technologies, opportunities for political
support, limited funding and resistance
to change, ensure a balanced approach
to the prospects of digital transformation,
in contrast to threats such as in contrast

to threats such as budget constraints,
resistance to change, cybersecurity risks,
and data-privacy concerns.

This discussion addresses each research
question in turn (RQI1-RQ5) and synthesizes
implications for practice and policy. The
results correspond to the existing literature.
Our findings on Al uptake and academic-
integrity concerns parallel recent higher-
education perspectives [13]. They also
resonate with evidence on supporting self-
regulated learning in large-scale online
settings [14]. Teachers' platform-level
observations (e.g., Teams vs Classroom) are
consistent with preliminary comparative
reports [15]. For example, the results on
interpersonal learning are consistent
with the conclusion of Daugherty, K. et al.
(2022) that modified technologies enhance
commitment and learning results. Similarly,
the problems of digital lethargy and
technical interference are consistent with
the problems identified in the study of Web
2.0 tools [11]. However, this study expands
the scope of application by focusing on
secondary education, a relatively little
studied area compared to higher education.

The research highlights the need for
professional development to teach teachers
the skills needed to effectively integrate
digital tools. Teachers should also combine
digital and traditional methods to maintain
students ‘ active and critical thinking skills.
School management: the results highlight
the need for reliable infrastructure and
equal access to technology. The school
administration should prioritize funding and
initiatives to bridge the digital divide.

Conclusion.

The purpose of this study was to dissect the
approaches and implements of secondary
education through the prism of digital
conversion using the SWOT analysis system.
The key findings revealed the important

benefits of digital tools in increasing
participation, flexibility —and  personal
learning, and identified issues such as

technical obstacles and digital fatigue. The
possibilities of technological innovation and
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political support were compared with risks
such as limited funding and resistance to
change.

Methodologically,the study maintainsaclear
chain-of-evidence by tagging each reported
result to its originating method (surveys,
interviews, documents), thereby increasing
transparency without introducing additional
measurements.

The research complements the literature
and suggests effective strategies for
stakeholders, focusing on secondary
education, especially in the Kazakh context.

Actionable  Takeaways. Priorities  for
secondary schools include (i) ensuring
reliable infrastructure and access, (ii)

structured, diversified CPD for teachers
targeted at advanced tools (e.g., virtual labs),
and (iii) school-wide academic-integrity
scaffolds that balance productive Al use with
clear norms. These actions directly address
the dominant signals reported by teachers
and students (high adoption with training
needs, integration difficulties, perceived
monotony, and integrity concerns).

Limitations

The study is limited to a single-school
context and relies on self-reported survey
and interview data. Some raw percentages
were inconsistently recorded at source (e.g.,
the “Yes/No" pair on integration difficulties),
so we report the conservative signal (e.g.,
“70% 'Yes') in the main text and retain full
raw figures in the appendix. The study is
cross-sectional and does not estimate long-
term learning outcomes.

Future Work

Future research should probe the long-term
impact of digital transformation and develop
context-sensitive frameworks for managing
implementation. Taken together, answers to
RQI1-RQ5 indicate that targeted investments
in infrastructure and teacher professional
learning are pivotal for sustainable digital
transformation in secondary education.
Future studies should assess durability of

effects over time, evaluate interventions in
teacher professional learning, and compare
multi-school implementations across varied
infrastructure baselines in Kazakhstan.
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SWOT-aHanus MeToioB U UHCTPYMEHTOB cpeaHero
o6pa3oBaHus B yCIoBUAX LMPpPOBOM TpaHCcHoOpMaLUm

M. TeMupxaHoBa', I A6unbauHoBa?, Kapagyka I3
2EBPA3UNCKMI HAUMOHANbHbIM YHUBEPCUTET MMeHM J1.H. [yMmunnéna,

AcTaHa, Pecnybnmnka KasaxctaH

3MpodeccrMoHanbHO-TEXHUYECKOE YUUIMLLE TeXHUUYECKMX HayK, AKcaparcKuin

yHUBepcuTeT, Akcapaun, Typuma

@ AHHoTauusa. Lindposaa TpaHchopMauMa M3MeHUNa MeTodbl npenofaBaHWa U 06-
yyeHus B cucTemMe cpefHero obpasoBaHWa. B OaHHOM McCnemoBaHUM MpPoBOAMTCA
SWOT-aHanm3 umMdpoBbIX METOA4OB U MHCTPYMEHTOB C aKLEeHTOM Ha MexayHapoga-
Hyto LWKony AcTaHbl. CTPyKTypa, OCHOBaHHas Ha CMeLLaHHbIX MeToAax (ompochl cpeam
50 npenogaBatenen 1 200 y4yalumxcs, MoayCTPYKTYpPUpPOBaHHbIE MHTEPBbLIO M aHaIn3
OOKYMEHTOB), BK/toYaeT B ceba NATb MCCneoBaTe/lbCKUX BOMPOCOB, COMMacoBaHHbIX
c SWOT, 1 4YeTKylo LenoYKy O0oKa3aTeNbCTB, KOTopas MPWBA3bIBAET KaXKObl pe3yrib-
TaT K UcxogHoMy MeTtoay. Onpochkl MOKa3biBaloT BbICOKUM ypPOBEeHb BHeapeHus (95%
npenogaBaTenen, 98% y4dalimxcsa) 1 Yyactoe Ucrnosb3oBaHme Microsoft Teams (85%) un
Google Classroom (70%); cpeamn y4yawmxca pacnpocTtpaHeHbl Kahoot (75%) u Quizlet
(60%). Cpenn oTMeYeHHbIX OrpaHnYeHnin - MoTpebHOCTb B 00ydeHUn (80% npernopasa-
Tenew), TPYAHOCTU C UHTerpaumen (70%) n olyuieHme MOHOTOHHOCTU (55% ydawmxcs;
25% npenogaBatenen). OTMeYyaeTcs UCMOfIb30BaHMe MCKYCCTBEHHOIO MHTeNneKkTa (45%
yyalmxca), Hapagy ¢ npobneMamMm akageMmyeckom YecTHOCTU (yyallmeca: 30% vacTo,
50% mnHorga, 20% Hukoraa; npenopasatenu: 10%, 40%, 50%). HTepBbio 06bACHAIOT 3TH
3aKOHOMEPHOCTU — HeaocTaTouHasa MNoAfdepyKKa, HeOBXoAMMOCTb AMBepcUudbmMKaumm
npoLeccoB pa3paboTKM M HeaoCTaTOYHOe UCMONb30BaHMe BUPTyarbHbIX labopaTo-
pWUIN, — a aHanM3 OJOKYMEHTOB MOATBepP)KOaeT HEOOXOAMMOCTb MPUHATUS N UHTEerpa-
umMm 6e3 BBeOEeHWA HOBbIX NoKa3aTenen. [NocnencTBMa BKOYAIOT LiefieHanpasieHHble
MHBECTULMWM B HaAEXHYI0 MHDPACTPYKTYPY, CTRYKTYPUPOBaHHOE NMpodecCuoHanbHoe
obyyeHre U obLelIKoMbHbIe CUCTEMbl 06ecneyeHmna LenoCTHOCTH, KoTopble obecrne-
UMBAOT GanaHc Mexay MPOAYKTUBHbBIM WCMonb3oBaHeM UM 1 4YeTKUMKW HOpMaMu.
OrpaHMYeHNa BKIOYALOT B ceba orpaHmMyeHmne ogHOM LLKOMOM, CAMOOTYETHOCTbLIO U
KPOCC-CEKLMOHHbBIM AM3alHOM; B OyayLLen paboTe cnenyeT OLeHUTb BHeapeHMe B He-
CKONMbKMX LLKOMaX M AONTTOCPOYHOEe BO3OENCTBME.
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4.0 KnioueBble cnoBa: Lndposasa TpaHchopmMaLmd, cpefHee obpa3oBaHmMe, MeToAbl 0by4e-

HU1g, obpasoBaTeNibHble MHCTPYMeHTbl, SWOT-aHanms.

LUudpnbik TpaHchopMaLmUa apKbiibl opTa 6iniMm 6epyaiH
apicTtepi MeH KypangapbiH SWOT Tangay

M. TeMupxaHoBa', [. A6unbanHoBa?, Kapamxa k3

2J1.H. TymmneB aTblHOarbl Eypa3suna yiTTbIK yHUBEPCUTETI

AcTaHa, KasakctaH Pecny6nmkachi

STexHMKanbIK FbifibIMAAP KaCinTik MekTebi, Akcapan YHMBepPCUTETI,
Akcapaun, Typkua

E% AHpgaTtna. Lndpnbik TpaHchopmMauma opTa 6iniM 6epy xwyneciHaeri okpITy MeH OKbITY

P

aficTepiH e3repTTi. Byn 3epTTeyae AcTaHaHblH Xanblkapablik MekTebiHe Gaca Ha3ap ay-
napa oTblpbin, Lindpnbik agictep MeH kypangapra SWOT-Tangay »yprisineni. Apanac
aficTepre HerizgenreH KypbibiM (50 oKbITyLWbl MeH 200 oKyLUblTapablH cayasiHamana-
Pbl, YXapTblai KypbiibIMAbIK CyX6aTTap »oHe KyxaTTapabl Tangay) SWOT-neH kenicin-
reH 6ec 3epTTey CcyparbiH YoHe apbip HaTUMXKeHi BacTankbl oficke GarnaHbICTbiPaTbiH
HakTbl fanengep TizberiH kamTuabl. CayanHamManap KabblngaydblH XoFapbl geHreniH
(okbITyLWbINapabiH 95%, okyLUblnapablH 98%) »xaHe Microsoft Teams (85%) »keHe Google
Classroom (70%) »kui nanganaHaTbiHbIH KepceTefi; oKylbliap apacbiHaa Kahoot (75%)
»woHe Quizlet (60%) »ui kesnecepi. BenrineHreH LWeKTeynepaiH KaTapblHa OKY Ka>KeT-
Tiniri (oKkpITywWblNapabiH, 80%), UHTerpaumsgarsbl KMbiHAbIKTAp (70%) »keHe MOHOTOH-
ObINblK, ce3iMi (oKyLlWblNapablH, 55%; OKbITylWblNapabiH, 25%) »aTagbl. AKageMUanbik,
afannblk MacenenepiMeH Katap »kacaHabl MHTENNEKT (OKyLWblNapabiH, 45%) KongaHbl-
nagbl (okywbinap: 30% »ui, 50% kenpe, 20% ellkallaH; okpITyLWwbliap: 10%, 40%, 50%).
CyxbaTTap ocCbl 3aHAblNblKTapabl TyCiHOipedi-»KeTKINIKCi3 Kongay, AaMy npoLuecTepiH
apTapanTaHAObIPy KAXETTINIr yaHe BUPTyanabl 3epTxaHanapnbl »eTKiNikcis navaana-
Hy — >XoHe Ky»KaTTapdbl Tanfay >kaHa KepceTkilwTepai eHrizbecTeH kabbingay »oHe
MHTerpaumanay KaxeTTiniriH pacrtangbl. MyHblH cangapbl ceHiMai MHbpakypbiibiMFa,
KYPbINTbIMObIK KSCIMTIK OKbITYFa YXoHe MeKTemnTeri TYTacTbIK XyMenepiHe MaKcaTTbl UH-
BECTULMANaPObl KAMTUAbI, O1lap »acaHObl MHTENNEKTTI TMIMAI nanganaHy MeH HaKTbl
HOopManap apacbiHOaFbl Tene-TeHAiKTi KaMTamMacbli3 eTefi. Lekteynepi: 6ip MekTen
weHbepingeri 3epTTey, o3iH-o3i ecen Gepyai, TYNKiNikTi y)xobanaynbl KaMTyabl, Gonaluak,
»KyYMbICTa BipHelle MeKTeNTi KaMTy XKaHe y3ak Mep3iMai ocepai 6aranay kepek.

KinTTi cespep: LiIndpnbik TpaHchopMauma, opTa GiniM, OKbITY a4icTepi, OKy Kypangapbl,
SWOT Tangay.

MaTtepuan 6acrnara 22.08.2025 kenin TycTi
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@ AHHOTaUMA. AKTYaNbHOCTb UCCefoBaHMA 3HaYMMa, MOCKOMbKY EAoMHOE HaluMoHalb-
HOe TeCcTMpOBaHUe B KasaxcTaHe ABMSETCS 3K3aMeHOM C BbICOKOM CTaBKOW, pe3y/ibra-
Tbl KOTOPOrO OKa3blBaloOT CyLLECTBEHHOE BNUAHME Ha 06pa3oBaTelbHble TPaeKTopUM
BbIMYCKHWKOB. DTO 00ycCraBAMBaeT HEOOXOAMMOCTb obecrneyeHnsa BaranMaHOCTL U Ha-
OEXHOCTW TeCTOBbIX MaTepmanoB, OCOOEHHO MO AUHAaMUYHO Pa3BMBalOLLMMCA Npea-
MeTaM, TakMM KaK MHbopMaThKa. [JononHUTeNbHOE 3Ha4YeHMe UMeeT He3aBUCKMMasn
BepmndUKaLMA copepykaHNa TecTa B CBA3M C nepexonoM UMHPOPMATUKM B KaTeropuio
npodunbHbIX NpegmeToB ¢ 2022 roga. MiccnegoBaHme NpoBOAMIOCH C LIEMbIO MpoBe-
OEeHWA KOMMMIEKCHOIO aHanusa cogepyaTtebHOM BanuaHoOCTV TecTa no mMHbopmaTtmke
EHT Yyepes aKcnepTnsy cooTBETCTBUSA crieumbmrkaumm TpeboBaHnamM focyaapCcTBeHHO-
ro obuleobda3aTenbHoOro ctaHgapTa o6pasoBaHunsa (TOCO) U MCUXOMETPUYECKYIO OLEHKY
KadyecTBa 3agaHuI. B nccneqoBaHMM MCMNONb30BaaUCh CMeLLaHHble MeTOLbl, BKITIOUato-
LMe KOHTEHT-aHanm3 54 y4yebHbIx Llenem, HE3aBUCHMYHO SKCMEePTHYIO OLLEHKY C y4acTu-
eM LLeCTWV 3KCMePTOB, Ka4YeCTBEHHbIV aHaIM3 METOLOM TEMaTUYECKOro KOAMPOBaHMS U
KOTMYECTBEHHYIO OLLeHKY Mo Moaenu Pawa Ha Bbibopke 13 116 yyaumxcsa. Pe3ynbsrathl
nccnenoBaHMA rMokasanu, YTo B CTPYKType ydebHbiX Lienein npeobnaganu 3agaHus Ha
MoHUMaHWe (25%) 1 NpuMeHeHue (30%), Npu 3ToM Habnoganca HegoCTaToOK 3adaHuMm
BbICOKMX KOFHUTUBHbIX YPOBHEW, TakMX Kak aHanums (15%) 1 oueHka (10%). SKcnepTHbIN
aHanM3 NoATBEPAUN PENPEe3eHTAaTUBHOCTb COAEPKAHMA C KOIPDULIMEHTOM Cornacua
Kanna 0,80, ofHaKo BbIIBUT HEOBXOAMMOCTb BKTIOYEHNA COBPEMEHHbIX TeM, TaKMX KaK
3D-mopenvpoBaHme 1 MHPOPMaLMOHHasa 6e30MacHOCTb. [cUXOMEeTpUYECKMM aHanms
MNPOLEMOHCTPUPOBAS BbICOKYH HAAEXHOCTb TecTa ¢ a = 0,94 1 cooTBeTCTBME GObLUMH-
CTBa 3ajaHWi Mofenu Palla, mpu 3ToM bl MAEHTUOULMPOBaHbI ABa NPO6IEMHbIX
3apgaHug ¢ Outfit MNSQ Bbiwe 1,5. To pesynbTaTaM UccenoBaHUa pa3paboTaHbl pe-
KOMeHOauMM no MoOepHM3aLMKM TecTa: YTOUHEHbI GOPMYTMPOBKM yHeOHbIX Lienew,
Lo6GaBneHbl HOBble TeMaTUYeCcKMe BNOKN U CKOPPEKTUPOBaHbI MpobneMHble 3agaHus.
KomnneKcHbIM noaxon K Banuoaumm gokasan cBo 3dGeKTUBHOCTb /15 MOBbILLEHWS
KayecTBa M3MepUTENbHbIX MaTepUanoB. Pe3ynsTaTbl MOMyT 6biTb MPUMEHEHbI B MPaKTU-
Ke pa3paboTKM 1 OBHOBIEHUS TECTOBbIX CrielndUKaLmii.
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p KnioueBble cnoBa: BafiMgHOCTb, TeCT Mo I/IHCbOpMaTVIKe, EonHoe HauMoHanbHoe TecTu-
poBaHKe, CI'IeLI,VI(bI/IKaLJ,Mq TecTa, TakcoHoMua Bnyma, mogenb Palla, ncruxomeTtpuye-

CKMIN aHanms.
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HU . AnTbiHCapuHa, 2025. — N23. - C. 68-82.

BBepeHue

Pe3ynbTaTbl  BCTYMUTENbHbLIX  3K3aMeHOB
MrpatoT peLlatoLLyto pofib B onpeneneHum
ob6pa3oBaTesIbHOro U MNPodecCUOHarIbHOro
OyayLlero yyaumxcs, a caMm cucteMbl oT60-
pa B By3bl HEPELAKO CTaHOBATCH MpeaMeToMm
MPUCTaNIbHOro BHUMaHMA CO CTOPOHbI KaK
obllecTBa, Tak U Hay4dHoro coobllectsa. B
KasaxcTaHe oT60p abUTYypPUEHTOB B BbiCLUME
yyebHble 3aBefleHUda U pacrnpeneneHme ob-
pa3oBaTesibHbIX TPAHTOB OCYLLECTBAAETCS
npenMyLLecTBeHHO Ha OCHoBe EQUMHOMo Ha-
LLMOHaNbHOro TecTnpoBaHma (ganee — EHT).
BbicOkMe CTaBKW, CBA3aHHble C pe3ynbra-
TaMmu EHT, TpebytoT, UTobbl KaXKabl KOMMOo-
HEeHT TecTa 6blN TWATeNbHO pa3paboTaH U
Ba/IMAMPOBaH, OCODEHHO MO TakUM Mpea-
MeTaM, Kak MHbopMaTMKa, KOTopble Xapak-
TEPU3YIOTCA CTPEMUTESTbHBIM PAa3BUTUEM WU
TEXHOMOMMYECKOW CMTOXHOCTbIO.

B otnuumne or gpyrvx cTpaH, roe npu no-
CTYM/IEHUN B YHUBEPCUTETbI YYMTbIBAIOTCS
OOMOMHUTENbHbIE KPUTEPUM — TakMe Kak
LIKOMbHbIE OLEHKWM, MOTUBALMOHHbIE MWNCb-
Ma U BHey4yebHble pocTmxeHusa [1], B Ka-
3axcTaHe pe3ynbratel EHT yacto asngioTtca
€OUVHCTBEHHbIM U OMPefensaolmM Kpute-
prvem otbopa [2]. 2TO NPUOAET UCKTOUM-
TenbHOE 3Ha4YeHMe KauyecTBy M BalMOHOCTM
CaMUX TECTOBbIX 3aaHUN.

CpeOmn KoueBbIX XapaKTepUCTUK KadecTBa
TecTa BalMOHOCTb 3aHMMAaET LeHTpalbHoe
MecTo. COrfacHO COBPEMEHHOMN TeopUN 13-
MepeHU, BarMOHOCTb onpenensaeTca Kak
CTerneHb, B KOTOPOM MHTeprpeTaLmMm pesyrb-
TaTOB TeCTa M MPUHMMaeMble Ha X OCHOBE
pelleHna aBaTcad 060CHOBaHHbIMU U CO-
OTBETCTBYIOT 3asB/I€HHbIM Lenam [3]. OgHuMm

N3 €€ KOMMOHEHTOB ABNFETCA coaepXaTesb-
Has BanMOHOCTb, OTpaXkatoLlasa cTerneHb Co-
OTBETCTBUA COePKaHMA TeCcTa ToM yuebHoM
ONCUMNNINHE, KOTOPYIO OH MPW3BaH OLEHU-
BaTb. Kak mooyepkmBana A. AHacTasu, co-
aepykatenbHaa BalIMOHOCTb OCOBEHHO BaXK-
Ha o9 obpas3oBaTeflbHbIX TECTOB, TaK Kak
OHa MO3BONSFET CYyAUTb, HACKOMbKO 3adaHus
penpeseHTUPYIOT BeCb 0O6bEM coaepyKaHn4,
rnpenycMOTPEHHOro y4ebHOoW MporpaMmMomn
[4].

Mpw 3TOM, Hapagy C BHYTPEHHUMUK MpoLie-
aypamMun Banuvgaumy, npoBOOAMMbIMU  pa3-
paboTyMKaMM TecTa, CyLLecTByeT YCTOMYM-
Bbl/l 3aMpoOC CO CTOPOHbI aKageMUYeCKoro
M npodeccmoHanbHoro coobllecTsa Ha oT-
KpbITble, MyGnnYHble UCCNefoBaHusa, Bepu-
drumpyrolMe cogepXKaHre M BanMOHOCTb
M3MepUuTenbHbIX MaTepuanoB. [1ooobHble
nccnegoBaHMAa MOBLILWAKT MPO3PayvyHOCTb
«BbICOKOCTaBKOBOIO TeCTUPOBaHUA U yKpe-
nnsgioT goBepue K ero pesynbrataM. AKTy-
aNbHOCTb OAHHOMO WCCAedoBaHUA, LENblo
KOTOpOro ¢BngeTcsa BOCMOSIHEHUWE 3TOro
npobena, ycunuBaeTcs elé n tem, uto B 2022
roay MHbopMaTmKa 6blna BKoYeHa B nepe-
UeHb NPodUNbHbIX NpeaMeTos EHT. 3To 06-
YCNOBWIO HEOBXOOMMOCTb Bonee rnyboKowm
N CUCTEMHOWM 3KCMepTU3bl COAepXaHna Te-
CTa, BK/ItOYaa ero crneundukaumio 1 CTpyk-
TYPY 3agaHUn.

TakuM 06pas3oM, Liefblo HacTodAllen CTaTbm
ABMFAETCa 3KCMEPTHbIM aHanM3 codeprka-
TeNbHOW BaNnMAOHOCTU TecTa Mo MHpopMaTu-
ke B dopmaTte EHT ¢ dokycom Ha cooTBeT-
CTBME CTPYKTYPbl M coOepXXaHua 3adaHun
3ad9BNeHHbIM Lenam obydyeHna u TpeboBa-
Huam NOCO. B paMKax nccnenoBaHMa Takxke
NpoBOOWTCA BblABMEHME CUIMbHbIX W MPO-
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61eMHbIX 3/1eMEHTOB creumodrKaumm Tecta
M NepBUYHadA NCMXOMETPUYECKas MpoBepKa
KayecTBa 3a4aHWIN C UCMOMb30BaHNEM MO-
genun Pawa gna cbopa npenBapuTenbHbIX
IMMMPUYECKUX AaHHbIX 06 UX COOTBETCTBUM
MoLenum n3MepeHms.

TeopeTuyeckme ocHOBbI: CopepXkaTefibHagda
BaNMOHOCTb U cneumdmkauma tecta. Cogep-
»KaTenbHada BaNMOHOCTb MUrpaeT KIYeBYHO
pofb B obecrneyeHUU OOCTOBEPHOCTU pe-
3yNbTaTOB CTaHOAPTU3MPOBAaHHOMO TECTUPO-
BaHMga. CormacHo nogxony Meccuka [3], oHa
OTparkaeT CTemneHb, B KOTOPOW COAepPXKaHme
TecTa COOTBETCTBYET 3a9B/I€HHbIM y4eOHbIM
uenam. B koHTekcTe KasaxcTaHa 3To 03Haua-
eT COOTBETCTBME TECTOBbIX 3afaHMIN Tpebo-
BaHuaM [OCO. lMpun npoekTnpoBaHm EHT
no nHdopMaTrKe ocoboe BHMMaHMe yaena-
eTca cneumdurKaL MM TecTa, BbICTyMNatoLLEeN B
KayecTBe OCHOBHOIMO MHCTPyMeHTa obecne-
4eHWa copep)aTeNlbHOW BanmMAaHOCTU. Pas-
paboTKa TeCTOBbIX 33af4aHWIN MPeacTaBnaeT
cobowm cTporo popmManmsaoBaHHbIM NpPoLiece,
pernamMeHTUpPyeMbIN, TeXHWYECKMM 3afa-
HueM (ganee — T3) 1 yTBepP)XOEHHOWM cheL-
nouvkaumen Tecta. [MocnegHaa comoepXuT
TOYHbIE MHCTPYKLWM OTHOCUTENbHO COAep-
>XaHug, GopMaToB 3adaHUIN, MPOBEPAEMBbIX
KOTHUTWBHbBIX YMEHWW, KPUTEPUEB OLLEHKM
M BPEMEHHDbIX MAapPaMETPOB. 3TV OOKYMEHTDI
obecrneumBatoT COMOCTaBMMOCTb, MpPO3pau-
HOCTb U CTaHOAPTM3aLUIO OLLEHUBAHUS.

TecT no mMHPopmatmke EHT Bkntodaer 40
3a0aHMKM  pa3nydHbIX dopmaTtoB. M3 HUX
(1) 25 3apaHWi Cc BbIGOPOM OOHOrO OTBe-
Ta 1 (2) 5 3a0aHUN C MHOYXECTBEHHbIM Bbl-
60opoM (oT 1 Ao 3 NpaBWIbHbIX OTBETOB)
npoBepstoT 6a3oBble 3HaHWS, MOHKMMaHUe
MaTtepurana W HaBblKU MPUMEHEHUA, Tak-
e TMpOoBeparT YMEHMe aHanmM3npoBaTb
MHbdopMaumto; (3) 5 KOHTEKCTHbIX 3adaHnin
OLEHMBAIOT CMOCOBHOCTb aHaNM3MpPOBaTb
TEKCTbl, CXeMbl U rpadukK; (4) 5 3agaHnim Ha
YCTAHOBMEHWE COOTBETCTBUSA OLLEHUBAIOT
CUCTEMHOE MbllneHmne. CTpyKTypa TecTa
COOTBETCTBYET Uepapxuum bnyma, oTparkas
YPOBHEBYIO CMOYXHOCTb W pa3Hoobpasne
dopMaToB, UTO MOBbLILLAET €ro BanMaHOCTb.
Mpouecc yTBEPXKOEHUA cneymdUrKalmm
COMPOBOXOAETCA HE3ABMCUMOWM 3KCMepTu-
301 NPOoPUIbHBIMK CreumanmMcTaMm m co-
rnacoBaHueM c HauwmoHanbHOW akagemMuen

obpasoBaHua UM. WN. AnTbiHCapuHa (panee
- HAOQO), 4TOo obecneuymBaeT COOTBETCTBME
COBpPEMEHHbIM TpeboBaHUAM U yYebBHbIM
nporpammam. MNMpun paspaboTke TecTa yyum-
TbIBAtOTCA AMOAKTUYECKME MPUHLMMbI LU U3-
MeHeHusa B NpeaMeTHom obnactu. C y4éTom
ObICTPOro PasBUTUA UHDOPMATUKK creLu-
drKauma perynapHo obHoBndaeTcs ansa nog-
OEPXaHUA aKTyallbHOCTU U copepykaTenb-
HOWM BanMOHOCTW.

B uenom, cobntogeHune Bcex mepedymcneH-
HbIX Mpouenyp W OOKYMEHTOB MO3BOMAET
obecneynTb BbICOKUI YpPOBEHb COoOepXKa-
TenbHOWM BanmMaHocTh Tecta EHT no nHdop-
MaTWKe, Aenasa ero HagéxXXHblM UHCTPYMEH-
TOM ON19 OLUEHKU Yy4YebHbIX OOCTUIKEHWNN
BbIMYCKHUKOB.

MaTepuanbl U MeTOAbI

HacTtoduwee wccnenoBaHWe  BbIMOAHEHO
B paMKax moaxofa KeWc-mccrnenoBaHuWsa C
BNTOYXEHHbIM OM33aNHOM C MUCMOSb30BaHMEM
KOHBEPreHTHOro mnapasnaenbHoro AnsawmHa,
npeanonaratoLLero codeTaHMe KayecTBeH-
HbIX U KOMMYECTBEHHbIX METOAOB aHanm3a
019 KOMMIEKCHOM OLEHKW coaepaTenb-
HOWM BaNMOHOCTM TecTa Mo MHbopMaTmnke B
dopmaTe EHT.

NccnepoBaHMe NpoBOAMIOCH B TPW STana:

1. JoKyMeHTanbHbIM aHanm3, BKAOYaBLLMMN
n3yyeHme crneymdbukaumm tecta n T3, B
KOTOPOM Lenn obydeHuna chbopmMynmpo-
BaHbl B cooTBeTCcTBUM € TOCO.

2. TakcoHOMMYecKaa Knaccmpumkaumsa 54
yyebHbIX Lenein 13 T3 no ypoOBHAM Kor-
HUTWMBHOM CMNOXXHOCTU COrlacHO TaKCo-
HoMuK Bnyma.

3. DKCrepTHada olleHKa, opraHM3oBaHHasa
B dopmMaTe Kpyrrnoro crona c y4actmem
wect creunanucrtos, obnadatroLlmx
onbITOM B o6nacTy npenogaBaHua, pas-
PabOTKM yYEBHbIX MPOrpaMM 1 OLEHKMN
06pa3zoBaTeNbHbIX AOCTUXKEHUN.

[JononHutenbHo 6bi/1 NPOBEAEH IMMMpPUYe-
CKWIN aHanus Tecta C UCrosb30BaHMEM MO-
nenu Palla, peanuMsoBaHHOM B NporpamMme
Winsteps (Bepcuna 5.8.3.0). B Bbi6opky (N=116)
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BOLUMM y4Yallmecs U3 NaTn permoHoB Kasax-
CTaHa; e€ aemMorpaduyeckoe pacnpepene-
HWEe COOTBETCTBOBANO XapaKTEPUCTMKaM
reHepanbHOM COBOKYMHOCTM (okono 5000
YyenoBek, y4acTBOBaBLUMX B anpobaymu Te-
CTOBbIX 3agaHuM).

AHaNM3 BK/OYasl OLLEeHKY:

CNOXHOCTW 3afjaHuv B sormTtax (ogHo
NOrnT-3HAYEHVE X U3MEHEHME BepOoAT-
HOCTW MPaBUbHOIO OTBETA Ha 63%);

CootBetctBMa Mmogenu: INFIT n OUTFIT
MNSQ (0,5-1,5), ZSTD (-2 po +2);

HapgéXHocTn (peanbHOM U MoOeNbHOW)
oueHMBaHus;

KoaddurumeHToB pasgeneHma rno ypos-
HIO CMOXXHOCTM 33afdaHuM U MOArOTOBKM
YUYaCTHUKOB;

ToyeuHo-6UcepUanbHbIX  Koppenaunin
M CpaBHeHMda oXmaaemblx W Habnwoga-
€MbIX MPOLEeHTOB MPaBU/TbHbIX OTBETOB.

Mopgenb Palla oueHWBaeT TOYHOCTb 3ada-
HUI U MPeacKa3syeMOoCTb OTBETOB B 3aBUCU-
MOCTW OT YPOBHSA MOArOTOBKU. Takol noaxon,
obecrnedmBaeT KOIMYECTBEHHOE MOATBEPIK-
OeHMe COrMacoBaHHOCTM  3MMMPUYECKMX
OAHHbIX C MOAENbHbIMU OXXMOAHUAMU U MO-
3BOAET BbIABMTb 3afaHM4, Hy»aatoLMecs B
cogepykaTenibHoOM OopaboTke.

KauyecTBeHHbIM aHanu3 BKtoYan TemMaTu-
Ueckyto 06paboTKy DKCMepPTHbIX BbICKa3bl-
BaHUM no Metogonornn Braun & Clarke c
MCMONb30BaHMEM OTKPbITOIO KOAUPOBAHMUA
M KaTeropusauum [5]. HagéxHocTb obecne-
YMBasacb MeToJOM He3aBUCKMMOro OBONHO-
ro KOOMPOBAHUSA W COMMacoBaHUA PaCXOXK-
OeHnn. Takke NprMeHanacb TpUaHrynauma
JaHHbIX, BK/TOYaloLlasa corocTaBfeHue pe-
3yNbTaToB JOKYMEHTaNlbHOIro aHanm3a, Knac-
cudUKaLUU Lenen 1 aKCNepTHbIX 3aK/ouve-
HUI.

STnyecKme acrekTbl OblIn coObMoaEeHbI B CO-
OTBETCTBUM C DTUYECKUM KOLEKCOM Uccne-
noBaTenein obpasoBaHUA KasaxcTaHa: Bce
YYaCTHUKM BbIIU MHPOPMUPOBAHbI O Lensx
MccnedoBaHma, NpenocTaBuin 4o6poBOb-
HOe corflacve, aHOHMMHOCTb M KOHPUOEH-
LMaNbHOCTb rapaHTUPOBAHbI.

Pe3ynbTaTbl U 06Cy)XaeHUue

Llenbto HacTodllero mccnenoBaHWa 49BNA-
nacb cogepyaTenbHaa BepudukaLma crneul-
noduKaumm Tecta no MHbopMaTUKe B KOH-
TeKCTe aHanmsa T3 u TpeboaHuam [OCO.
PaboTa 6bina opraHmsoBaHa Ha 6ase Haum-
OHaNbHOro LieHTpa TeCTUpOoBaHUA (Oanee —
LleHTp) B dopMaTe SKCMepTHOro Kpyrnoro
cTona. B vccnegoBaHuy MPUHANKM ydacTue
LLIEeCTb 3KCNepTOoB, 06M1agatoLlLMX 3HaUUTE b-
HbIM OMbITOM B MpenoaaBaHunu, pa3paboTke
y4yebHbIX MaTepuasioB M 3KCMepTuse oLle-
HOUYHbIX CPeACTB.

MpoLenypa BKIoYana asa atana:

1. HOoMBMOyanbHbIM aHann3 creynduka-
UMM TecTa, roe Kaxkabli aKcrepT naBan
HEe3aBUCUMYIO OLLEHKY.

2. TpynnoBoe obCyaeHMe, MooepaTopOM
KOTOPOro BbICTynan 3kcnepT LeHTp.
ObcykaeHue 6bIno 3anmMcaHo W nofa-
BEPrHyTO TEMaTUYECKOMY KadyeCTBEHHO-
My aHanmay.

PeneBaHTHOCTb M penpe3eHTaTUBHOCTb CO-
nepxxkaHua. Crneundurkauma Tecta oOXBaTbl-
BaeT K/todeBble cofepyaTesbHble pasge-
Nbl Kypca WMHPOPMATUKKM: KOMMbIOTEPHbIE
CUCTEMDBI;  MHOOPMaLMOHHbIE MPOoLEecchl
KOMMbIOTEPHOE MbIlSIEHWE; annapaTtHoe U
nporpamMmHoe obecnedeHue; MHbopMaLLu-
OHHble MPOLEeCChbl U CUCTEMbI; CO3AaHne U
npeobpasoBaHne MHOOPMALIMOHHbIX OOb-
€KTOB. DTV pa3desibl OTpaKaloT OCHOBHble
MOMTOXKEHMA 1 CNy>XKaT OCHOBOM ANS MOCTPO-
eHK1Aa 3afaHunin, COOTBETCTBYOWMX TpeboBa-
HWAM NpeaMeTHOM obnacTu.
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Ta6nuua 1. Mpodunb akcnepTa

DKCMNepTHbIX Kop, Mo3unumna Crax
SkcnepT ] Yuuntenb 28 net
2oKcnepT 2 YyuTtenb 17 net
2KcnepT 3 YyuTtenb 10 net
SKCnepT 4 Yuutenb 5net
2OkcnepTt 5 DKcrepT By3a 12 net
SKcnepT 6 2kcneprT LleHTpa 8 net

Mpodunb 3KCNepToB MNpencraBneH B Ta-
6nvue 1. Y4acTHUKKM MNoaTBEpOMnn, 4YTo
cooepXaHve  cneumdbukaumm  aBndaeTca
pernpe3eHTaTUBHbIM MO OTHOLLEHUIO K y4eb-
HOW MporpaMme M1 OXWaaHWaM BY30B 414
MKT-cneunanbHOCTEW, B pPaMKax KOTOPbIX
TecT no nHdopMaTMKe aBNAeTCca NpPodub-
HbIM.

KonuuecTBeHHbIM aHanus uenen obyde-
HWa. Bbin NpoBeOéH KOHTeHT-aHanm3 54
y4YebHbIX Llenemn, BKNUYEHHbIX B T3, ¢ Knac-
cudukKaumen no TakcoHoMmuum bnyma. Mony-
YeHHble JaHHble MoKa3anu aKLEeHT Ha ypOB-
HAX «[ToOHMMaHMe» (25 %) n «NpruMeHeHne»
(30 %), Nnpy yMepeHHOM NPUCYTCTBUM Lienen
YypPoBHSA «AHanm3» (15 %) 1 He3HauMTenbHOM
none ypoBHsa «OueHka» (10 %). Llenn ypoBs-
Hen «Co3paHue» (15%) n «3anoMuHaHue»
(5%) npenocTtaBneHbl B MeHblUeW CTerneHu.
KoHTeHT-aHanm3 mokasars, YTo B CTPYKType

y4yebHbIX Lenen npeobnagatoT 3agaHna Ha
MOHMMAHME U MPUMEHEHMe, YTO OTparka-
eT cneumduky npegmeTta. B pamMkax mccne-
OOBaHUA OblIM yTOUHEHbI DOPMYNUPOBKM
Lenew, akueHTMpoBaHbl MKT-KoMOeTeHUMmM
(MHTepNpeTauma, apryMeHTaumns, npuHaTme
pelweHnn) n gobasneHbl Lenun, CBA3aHHble
C aHa/IM30M U OLLeHKOW. DTO CTaslo OCHOBA-
HMeM Onda peKoMeHOauMm No paclmpeHmto
KOFHUTWMBHOIO OXBaTa TecTa. Knaccuduka-
LS uenem ocylecTsnganacb Ha OCHoBe Ma-
ro/10B, COOTBETCTBYIOLLMX YPOBHAM TaKCOHO-
MUn Bnyma, npu cobnogeHmnm TpeboBaHn
rOCO [6,7].

KauecTBeHHbIM aHanM3 BbiCKa3biBaHUM 3KC-
nepToB. PeyeBble CY)XOEHWA YYaCTHMKOB
6bINTN pacwmdpoBaHbl U NpPoaHanM3npoBa-
Hbl MO MeToady TeMaTM4YeCcKOoro KoaMpoBa-
HWA. Ha ocHoBe 3TOro GbiN BblaeneHbl Ye-
Thipe KoYeBble TEMbI.

Ta6bnuua 2. TeMbl, BbiIBNeHHble B XoAe aHanM3a 3KCMEePTHbIX BbICKa3biBaHUM

Tema OnucaHue YacTtoTa (13 6) MNMpuMep BbiCKa3bliBaHUS
CofepyaHue CooTBET-
PenesaHTHOCTb . CopepyaHve oxBaTbiBaeT
ctByeT FTOCO U LWKOMTbHOM 5
copepXKaHus K/toYeBble TeMbl Kypca
rnporpamme
HepocrtatouHasa CnepnyeT 0o6aBUTb aKkTyarb-
He oTpakeHbl COBpeMeH-
npencTaBieH- 3 Hble pa3faesbl, COOTBETCTBYIO-
Hble TeMbl (3D, W v gp.)
HOCTb ume TpeHaamM
[OucbanaHc Mexay ypoB- HepoctaTouHo 3agaHUM Ha
KorHuTtmBHaga R
HAMW: Mano aHanusa 4 CpaBHeHMe 1 060CHOBaHMe
CITOXXHOCTb

OLIEHKM

peLleHunmn
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LoMnonHNTb TEMbI 1 YIyd-
WNTb GOPMYINPOBKM
Lenen

MpennoxxeHma no
YAyYLLIEHMIO

Llenn B 61oke «KoMrbloTep-
4 Hoe MbllIeHWe» TpebytoT
rnepedopMyTMPOBKM

OTCyTCTBME NepeyHs Le-
nen obyyeHua B cneunodu-
KaLum TecTa

[obaBneHune Le-
nen obyyeHms

CnepyeT BKIOUYUTb y4ebHble
6 Lenu B cneumdmkaLmio onsa
6oblUer NPo3pPadYHOCT

Taknm O6p830M, TeMaTUYeCKUIN  aHanms
noaTBepann cogepxaTtesibHYO pefieBaHT-
HOCTb Cl'leLI,l/I(bl/lKaLl,l/Il/I, HO TaKXXe YyKa3a/l Ha
KOHKpPEeTHbIe obnactu onga ynyylieHmnd, oco-
6EeHHO B 4YaCTU KOFHUTUBHOIO pa3Hoo6|oa—
31A U OBHOBEHUSA TEMATUKM.

OueHKa CornacoBaHHOCTU 3KCMEPTHbIX CY»K-
oeHun. OJna KonmyecTBeHHOWM OLEeHKM COo-
rMacoBaHHOCTU 6bINT MPUMEHEH KoabbULM-
eHT Kanna Ko3Ha, paccuymMTaHHbIM Ha OCHOBE
Knaccudbmrkaumm 54 uenem No KaTeropuam
«[MonHoe cooTBeTCcTBMEY, «HacTU4HOEe CO-
oTBeTCTBME», «HecooTBeTcTBME». CpenHun
KoabdUUMeHT cocTaBun 0.80 (OmManasoH:
0.65-0.81), 4TO yKa3blBaeT Ha BbICOKUIN ypPO-
BeHb COrnacmsa Mexxay akcnepTtamm [8].

MepcnekTuBbl U obHoBNeHMe cneundmKa-
ummn. Mo pesynsrataM mccnenoBaHWsa Obinm
BHECeHbl WM3MeHeHUa B cneymdrkaumio,
BCTynatouime B cuny ¢ 2026 roga. dobaene-
Hbl TPW HOBbIX COfep»KaTenbHbIX 6noka: Co-
BPEMEHHbIE TEHOEHUMW Pa3BUTUS MHDOP-
MaLMOHHbIX TexHonormm, IT Startup (am-Tn
cTtapTtan), 3D mogenupoBaHma, MHPopmaum-
OHHaga 6e30MacHOCTb.

3T TeMbl HanpaBfeHbl Ha Pa3BUTUE yMe-
HWUN aHanusa, aprymMeHTaumm U OLEHKM,
COOTBETCTBYIOLLMX BbICOKUM YPOBHAM Tak-
COHOMMUU BriyMa. SKcnepTbl MONOXUTENbHO
OLLEeHUNN 3TV U3MEHEHUS:

«3TW TeMbl MO3BONAIOT BbIMTKU 3a paMKuK ba-
30BbIX YMEHWI, pa3BMBad CNOCOBGHOCTb MH-
TepNpeTnpOBaTh, PAacCy>XaaTb U MPUHUMATb
pelleHna — KA4YeBble KOMMETEHLUKM B
NKT-cpepne».

OOWH U3 Y4aCTHMKOB MoaYepKHYI:

«AKTyanm3auma cogepykaHma TecTa 3a CYET
HOBbIX TEMAaTUHECKMX aKLUEeHTOB MNo3BOJ1AEeT

YCUNUTb ero MoTeHUMan B OLUeHKe YMeHUi
aHanMsa 1 OLEHKM, KOTopble paHee B TecTe
no MHbOoPMaTHKe He XBaTaron.

Lpyron akcnepT oTMeTUN paclmpeHmne gu-
anasoHa MNpPoBEPAEMbIX KOMHUTUBHbIX yYMe-
HUN:

«OBHOBMEHHAa crneumduKauma  3Ha4u-
TEeNbHO pPacWMpaeT CMeKTP KOrHUTUBHbIX
orepaumnin, ocobeHHO 3a CYET HOBbIX TEM,
TPebyLMX He TONMbKO MPUMEHEHUA, HO U
apryMeHTaumm, nHTepnpeTaumm 1 cpaBHe-
HUNEa».

Takyke 6bl10 MOOYEPKHYTO 3HauYeHue npwu-
BedeHWsa coepyaHMa B COOTBETCTBME C CO-
BPEMEHHbIMU TEXHOMOMMYECKUMU peanma-
MU

«PDOKyC Ha TeMax, CBA3aHHbIX C LMPPOBbIMMU
TEXHOMOMMAMU U aKTyanbHbiMU UT-Hanpas-
NIeHUSMU, OTBeYaeT COBPEeMEeHHbIM Tpebo-
BaHWAM U MO3BONSET TeCTy BbiTb HE TOMbKO
M3MEePUTENbHBIM UHCTPYMEHTOM, HO U Me-
XaHW3MOM PasBUTUA MPEAMETHbIX U MeTa-
NpeOMeTHbIX KOMMEeTeH LN M.

Pe3ynbraTbl MccnenoBaHWA MOATBEPXKAA-
IOT BbICOKYIO COAep»KaTeNbHYtO BaMOHOCTb
OencTBytoLen cneymdmkaumMm Tecta no MH-
dopmMaTuke. BbigBneHbl HampaBrieHWa On4
YAydlleHna — paclumpeHme KOrHUTUBHOIO
CMeKTpa, aKTyanmsauma TeM U YyTOUHeHue
dopmMynmpoBok. O6HoBNEHME crneunduka-
LMn noblicKio eé coorBetcTBMe [OCO, Npo-
rpamme 11 knacca m npodunto NKT, a Takke
YCUNMAO NOTEHUMaN TecTa ONa OLUEHKU ro-
TOBHOCTM K 0ByYeHUIO B By3e.

SMMMpUYeckas MpoBepKa KOHCTPYKTHOM
BallMOAHOCTM U BHYTPEHHEM CornacoBaH-
HOCTW C WCMoNb30BaHMeM Mogenu Paua.
MOMMMO 3KCMEPTHbIX OLIEHOK coaepya-
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TeNbHOW BaNIMOHOCTU, BaNMAaLmMa TecTa Tpe-
OyeT 3MMUPUYECKOro MoATBEPXKAEHUSA ero
BHYTPEHHMX MCUXOMETPUYECKUX CBOWCTB
M KOHCTPYKTHOM BanugHocTU. OOHUM K3
3PEKTUBHbBIX MHCTPYMEHTOB [O/1 OLEHKM
COOTBETCTBMSA 3adaHWUI 3aaBMEeHHOMY fla-
TEHTHOMY KOHCTPYKTY (B OaHHOM criyyae —
YPOBHIO MOAFOTOBKU MO MHbOpMaTMKe, KaK
OH onpepfeneH B crieymomnkaumm) n nx BHy-
TPeHHEeM CcornacoBaHHOCTM ABAAETCH MO-
aenb Pawa. OHa No3BongeT KoMmMyecTBeHHO
OLUEHUTb TEXHMYECKOE KAuyeCTBO 3adaHunm 1
TO, HACKOJIbKO COMMacoBaHHO OHW paboTatoT
B paMKax eOuHOW WKasnbl uaMepeHus. Co-
rnacHo CMuTy [9], 3a4aHun4, XOPOLLIO COOTBET-
cTBytoLLMe Moaenu Palla, OoMKHbI pacrnona-
raTb UCMbITYeMbIX B UOEHTUYHOM MOpPsKe
CNOXXHOCTW, TO €CTb U3MepATb OAWMH U TOT
YK€ KOHCTPYKT. HapylleHue 3Ton yrnopsno-

YeHHOCTM YKa3blBaeT Ha nMNoTeHUWanbHOoe
cMeuleHne cogepxXaHmd, MHOIroMepHOCTb
KOHCTPYKTa UK Ha Haln4dne 3a4aHuK, Bbl-
XoOoAWKMX 3a pPaMKK LeneBOro KOHCTPYKTa,
4YTO MOXXET KOCBEeHHO 3aTparmBaTb 1 BOMpPO-
Cbl couepmaTeanoPl BaiMOHOCTWN.

B paMKax HacTodllero nccnenoBaHmsa 6oina
npoBegeHa MepBUYHAda aMMNMpUYeckas Ka-
NMMBPOBKa TECTOBbIX 3adaHUM Mo UHbOopP-
MaTMKe C UCMOSIb30BaHMEM MPOrPaMMHOro
obecneveHmna Winsteps. B npencraBneHHbIx
CBOAHbIX MCUXOMETPUYECKUX XapaKTepu-
CTuKax Tecta (Tabnuua 3) cpeoHasa CTaH-
JapTHada OLMOKa OLLEHKU CIIOXHOCTW 3ada-
HUIM coctaBndaeT 0,15 NoruT, YTO yKa3blBaeT
Ha nNpuemMseMyto TOYHOCTb M3MepeHUa U
OOCTOBEPHOCTb MO/yYEeHHbIX OLUEHOK B Mnpe-
aenax gaHHoM BbIOOPKM.

Tabnuua 3. CBogHble NCUXoMeTpUYeCKne XxapaKTepUCTUKM TecTa
(CBogka no 40 naMepeHHbIM (HEeaKCTpPEeMarbHbIM) aJIeMeHTaM)

CyMm- Konu- N3me- CraH- Noka3aTenb cooT- MNMokasaTenb
MapHbIXA  YecTBO peHue  papTHas BeTcTBUA INFIT BHELUHEro cooT-
6ann nsMme- owunbkKa BeTcTBUA OUTFIT
peHumn
MNSQ ZSTD MNSQ ZSTD
CpefHee 3Hayve- 92.4 16.0 0.00 0.22 0.98 -0.08 1.21 0.25
Hue
CraHpapTHaqa 6.2 0.0 0.15 0.01 0.03 0.24 0.23 0.30
oLIMbBKa cpef-
Hero
CraHgapTHOe 38.8 0.0 0.95 0.05 0.18 1.49 1.86
OTKJTOHEHME
nonynaumm
CraHgapTHOe 393 0.0 0.97 0.05 0.18 1.51 1.45 1.89
OTK/TOHEHME
BbIBOPKM
MakcumManbHoe 207.0 16.0 1.97 0.41 1.42 3.43 9.90 518
3HayeHune
MakcumarnbHoe 38.0 116.0 -2.44 0.14 0.64 -2.30 0.45 -2.25

3Ha4yeHne
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JononHUTenbHble XapaKTepPUCTUKU

PeanbHaa cpegHekBagpaTu- 0,23 NCTUH- 0,93 Koadodu- 4,10 Koad- 0,94
yeckada olwmnbKa Hoe UMEeHT Pu-
CTaH- pa3gene- UMEeHT
napT- HWUA Hagex-
Hoe HOCTU
OTKNO- ane-
HeHue MeHTa
MogenbHasa cpegHeKkBagpa- 0,22 NCTUH- 0,93 Koaddu- 4,19 Koad- 0,95
TMYyeckas ownbKa namepe- Hoe UMeHT dun-
HWA CTaH- pa3gene- LUMEHT
napt- HUsa Hagex-
Hoe HOCTU
OTKIO- ane-
HeHue MeHTa

CTaH,D,apTHaF! ownbKa cpefHero aHav4eHuna ane-
MeHTa

0,15

[aHHble, npepncrtaBneHHble B Tabnuue 3,
CBWOETENBCTBYIOT O TOM, YTO 3Ha4YeHWa HOpP-
MafiM30BaHHbIX OCTaTKOB (ZSTD) HaxogaTcs
B OOMYCTVMMOM AManasoHe oT -2 [0 +2, 4YTOo
CBUOETENLCTBYET 0O OTCYTCTBMU 3HAYMMBbIX
aHoManumn B pacnpegeneHum oreeTos [10].

Mokazatenun INFIT MNSQ (0,98) n OUTFIT
MNSQ (1,21) ynOXXMnmncb B mpuemMnemMbin MH-
TepBan (0,5-1,5), noareBeprkgaa cooTBeTCcTBME
SMMMPUYECKMX [OaHHbIX Moaenu Pawa um
BbICOKYIO CTEMEHb COMMacoBaHHOCTU MeXay
npencKasaHHbIMU 1 GaKTUYECKMMK OTBETa-
MU y4acTHMKoB [11].

[JdononHutenbHo 6biNM paccunTaHbl Ko3g-
PULMEHTbI HAAEXHOCTU: peanbHbi — 0,94,
MoaenbHbi — 0,95, 3TW 3HAYEeHUS yKa3biBa-
IOT Ha BbICOKYI CTabU/IbHOCTb M3MepeHUd.
KoadpoduumneHTbl paspgeneHms (4,10 n 4,19)
rMoATBepPXKAatoT CNoCcOBbHOCTb TecTa aAndde-
peHUMpOoBaTb 3adaHMA MO YPOBHIO TPyOHO-
CTM N YYACTHUKOB — MO YPOBHIO MOAFOTOBKMU.

Takke Habntoganacb oTpuuaTenbHas Kop-
penauma (-0,44) mMexxay cbipbiM 6anfioM u
MepOW CNOYXHOCTU 3aJaHUs, YTO, BEPOATHO,
CBA3aHO C rpyrnnoBbIMW OCOBEHHOCTAMM
CTPYKTYpbl TecTa. [JaHHble BbIBOAbI ObIN 1C-

Mo/b30BaHbl 4715 AOMNONMHUTENTbHOM NpoBep-
KW OTOeNbHbIX 3/1EMEHTOB TecTa Ha npeameT
HeobXxooMMOCTM codepyaTeNbHOW [Aopa-
BOTKM.

B xooe uccnegoBaHUM, MPOBEAEHHOIO C
MCrMoMb3oBaHMeM Mogenu Pawa, 6binu
OLLEHEHbIl K/ItoYeBble MapaMeTpbl TECTOBbIX
33a0aHUIN: YPOBEHb CMOXXHOCTW (B NOormTax),
rmokasaTennm COOTBETCTBMA MOoAenu, Todeu-
HO-6UCcepUanbHaa Koppenauma, a TakxKe Ha-
6ntogaeMble 1 OXKMAAeMble MPOLEHTLI Npa-
BUIbHbIX OTBETOB (Tabnuua 4).

CaMbIM CITOXXHbIM OKa3anocb 3agaHue CO-
OTB-32 (1.97 norut, 51.7% BepHbIX OTBETOB),
CaMbIM NErkmm — MC-12 (-2.44 norut, 94.0%
BEPHbIX OTBETOB).

B npeacraBneHHOM aHanm3e Ang pasrpaHu-
YeHMa napamMeTpoB OLeHMBaHUA Mo dop-
MaM 3adaHWM MCMOMb30OBaHbl cregytoLlime
obo3HaveHua: COOTB. — 3agaHug Ha yCTa-
HoBneHume cooTBeTcTBMA; KOHT. — 3agaHug,
MOCTPOEHHbIE Ha OCHOBE KOHTeKcTa, MC
— 330aHUNA C MHOYXeCTBEHHbIM BbI6GOPOM U3
npeasioXXeHHOro MHOXeCTBa BapWaHTOB,
BKMoYaa 25 3agaHMii ¢ BbIBOPOM OOHOIo
MpPaBMbHOIO OTBETA M3 YETbIPEX.
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Ta6bnuua 4. CBogHble ncuxomMeTpUuvecKmne XxapakKtepuctmukm no Tmnam 3agaHumn

Twun 3apa- MpumMepbl [OuanasoH % Koppe- Mpo6nem- BbiBoabl
HUs 3apaHuMn CNoXX- BEPHbIX naumvsa Hble 3apgaHud
HOCTU OTBETOB (Habn.) (Outfit MNSQ
(norwur) >1.5)
MC (MHOYKe- MC-1 - oT 2.44 629% - 0.27-0.62 — CTaburbHble ro-
CTBEHHbIN MC-26 0o +1.68 94.0% KasaTenwu, 3agaHus
BbI6OP) CornacoBaHbl C
MoLesbto. XopoLLo
pasnu4yatloT ypoOBEHb
MOLFOTOBKMU.
KOHT (koH- KOHT-26 otr-1.0500 672% - 0.37-0.58 — MNooteepaeHa
TEKCTHbIE) — KOHT- +0.54 84.5% HaOEXHOCTb. [Noaxo-
30 OAT 0119 UCMOMb30-
BaHWS B TeCTe.
COOTB (co- COOTB-31, -1.04,+1.97 51.7% — 0.37,0.37 COOTB-31: HabntopaeTtca Heco-
otBeTcTBMA) COOTB-32 85.3% 190 OTBETCTBME MOoLenn
— BbICOKad COOTB-32: Pawa, BO3MO)XHbI
Harpy3ska 1.92 CTPYKTYpPHbIE Mpo-
Outfit 6nembl. TpebyeTcq
peBu3nA.
COOTB CO- +1.11, +1.39 48.3% — 0.42, 0.47 — Hwn3kmnm % Bbinon-
(conep- OTB-33, 56.9% HeHUsA Npu Npuem-
XXaTenbHO COOTB-35 nemMow Koppens-
CIMOXKHblE) umnn. XXenatenbHa

cofepyaTtenbHag
nopaboTka.

CornacHo 2-tabnuue, 60MbLUMHCTBO 3ada-
HWUW COOTBETCTBYIOT Moaenm Pawa mn a¢-
PEKTMBHO PasnMyatloT ypPOBEHb MOArOTOBKM
(-2.44 po +1.97 noruTta). OTOENbHble 3a4aHUA
(COOTB-31, COOTB-32) Hy»kgatoTca B Oopa-
6oTKe.

KapTa nepemMeHHbIX (PrcyHoK 1) BU3yanmsm-
pyeT pacnpeneneHne crocobHoOCTeNW yyacT-
HWKOB U YPOBHEW CMOXHOCTU 3adaHuM mo
LIKane ormToB —eAnHUL, U3MepPeHUs B MO-
nenu Pawa.

YuyacTHukKMU (ocb Y): CriocobHOCTM OT -1.5
0o +4.5 normtos. MNuk B 1.5-2.0 n. (cpepn-
HUM/BbIWe cpenHero). CpeaHee ~0.8-1.0
n.

3apaHums (ocb X): CNoXXHOCTb OT -3 A0 +5
noruToB. Jlydllee COOTBETCTBME Yy4acT-
HWKaM B 30He 0-2 n.

onTuManbHaa 30Ha: O6nacTb Mexay
MYHKTUPaAMKM C MAKCMMallbHOM TOYHO-
CTblO U3MEpPEHUS.

Mpo6nema: deduumT 3agaHun B OU-
anasoHe 2.5-4.0 n. ong BbICOKOMOAro-
TOBJ1IEHHDbIX YH4aCTHNKOB -» CHUXXaeT TO4Y-
HOCTb X OLLEHKMW.

B cBdA3M c aTvM B cneumdukaumo TecTa
2026 roga 6binv BKAKOYEHbl 3adaHud, opu-
EHTUPOBaHHbIe Ha 6oree BbICOKME YPOBHM
KOFHUTUBHOM CMOXHOCTU, TakMe Kak MNpu-
MEeHeHMe, aHaNn3 1 oUeHMBaHKWe. OTW Mepbl
HampaBAeHbl Ha pacluMpeHre OuarnasoHa
CMOXXHOCTM 3adaHUM, YaCTUYHYIKO OLLEHKY
21EMEHTOB  aHaNUTUYECKOro MbllUIeHns,
a TakK)Ke Ha MoBbllUeHne BaNngHOCTM TecTa
019 BCEX KaTeropumm y4acTHUKOB.
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MEASURE Person - MAP - Item
<mores | <rarex
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|
|
|
x|
|
4 +
|
|
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|
|
3 T+
|
xx |
|
Xxxx | sooTv-32
|
XXHKK |
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2 + 500TV-3
0w 5T
Xxx |
oK | me-21 ME- 38|
x|
OO0 |
XXRKXXHKAK | MC=23 MC-5
¥ | 500TV-33
1 XXHXKKX  +5
%X | Mc-25 Me-
XX M| Me-11 MC-38 MC-9
XHRXHHAK |
XXHXK | CONT-27
x| me-13 MC-37
KIOOOOOOOK | MC-18 MC-22
KXHNK | CONT-28
] +M MC-14 MC-39
XX | ME-19 Me-36 ME-7 S00TV-34
% 5|
o me-17
XX | ME-1 MC-18 MC-20 MC-24
X | CONT-38 MC-48
XXX | CONT-29  MC-B
0000 |
-1 X +5 CONT-28  500TV-31
|
X | MC-15 MC-2
XX T| MC-16 MC-6
x|
|
x|
IT
-2 +
|
|
|
| mc-12
:
|
-3 +

<lesss|<freq:

PucyHok 1. Kapta rnepeMeHHbIx: McribiTyeMble —
3aaaHune

B pamMkax nccnefoBaHUeA MPOBeOEH aHaNums3
XapaKTepPUCTUUYECKMX KPUBbIX 3aaaHum (ICC/
CCC) no mogenu Pawa. Ocb X oTparkaeT ypo-
BeHb MOArOTOBKU (TOrUTbI), OCb Y — BEpOAT-
HOCTb Bbl6Opa OTBETA WM KaTEropun.

GROUP "0, Item 37: MC-37

Category Probability

e

&

7 6 5 4 3 2 4 0 1 2 3 & 5 & 7T 8

Measure relative to item difficulty

GROUP "0", ltem 40: MC-40

Category Probability

-8 7 £l 5 -4 -3 2 -1 0 1 2 3 4 5 6 T 8
Measure relative to item difficulty

PucyHok 2. CCC-rpagpuxk MC-37
PucyHok 3. CCC-rpagpuk MC-40

[OrxoToMmyeckume 3agaHua (OAMH NpaBUb-
Hbll OTBET) MPOAEMOHCTPMPOBAIN TUMKNY-
Hble S-obpasHble KpKBble, YTO CBUOETENb-
CTBYET O COOTBETCTBMU MOLENN U XOPOLLEN
anododepeHUMpyoLLEN CMOCOBHOCTU.

MNonutoMmyeckme 3agaHma (HeCKOMbKO Npa-
BU/bHbIX OTBETOB) MOKa3a/iM KaK KOPPEKTHO
paboTatolime 3agaHuna (MC-37, MC-40), Tak
N oTKMoHgatowmeca or mogenun (COOTB-33,
MC-38).
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GROUP "0", ltem 33: SO0TV-33

Category Probability

-8 -7 -5 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8
Measure relative to item difficulty

PucyHoK 4. CCC-rpagpmuk MC-33

B 3apgaHuax COOTB-33 n MC-38 npome-
YKYTOYHbIE KaTeropuun (CMHMe KpuBble) Oe-
MOHCTPUPYIOT HU3KYK MaKCUMalbHylO Be-
POATHOCTb Bblbopa (MeHee 0.1 n okono 0.3
COOTBETCTBEHHO) M Y3KMM OManasoH PyHK-
LMOHMPOBAHWMA, YTO yKa3bIBaeT Ha WX cna-
6yto paboTy. HU3KMK MPOLLEHT yCneLHOCTH
no COOTB-33 (48,3%) cBuOeTenbCTBYET O
BbICOKOW CMTOXXHOCTM WAU  3aTpyOHEHMSX
Mpn BbIbope BbICOKMX KAaTeropmii. ITO CHMU-
aeT aundbdepeHuMpyoLLYyto CnocobHOCTb
3afaHua. AHanorm4yHble nNpobremMbl BbiAB-
NeHbl 1 B 3agaHunm MC-38. YunTbiBas BbIaB-
NeHHble He4oCTaTKM, AaHHble 3a4aHnsa Bbinn
BblHECEHbl Ha [LOMOMHUTENbHYK 3KChepT-
HYI OLLEHKY U MOABEPIrHYTbl cooepaTeb-
HOW KOPPEKTUPOBKE

O6cyxaeHue

OMNUpUYECcKMM aHanms (Mogenb Pawa)
NOATBEPAMT BbICOKYKD KOHCTPYKTHYIO Ba-
NUOHOCTb TECTa M BHYTPEHHIOK COrflacoBaH-
HOCTb 3aJaHWN B U3MEPEHUU NaTEHTHOro
KOHCTPYKTa (MoaroToBKa No MHGOpMaTUMKe).
BONbLMHCTBO 3afaHUM COOTBETCTBYIOT MO-
aenu, obecrneumBas HagexxHyo aubdepeH-
uMaumio. Xopollee COOTBETCTBME MOAEeNM
KOCBEHHO MoaaepXMBAET COoePKaTENbHYO
Ba/IMAHOCTb, YKa3blBas Ha corflacoBaHHoe

GROUP "0", Item 38: MC-38

Category Probability

4 7 6 5 4 3 2 41 0o 1 2 3 4 5 & T 8

Measure relative to item difficulty

PucyHok 5. CCC-rpa¢pmuk MC-38

M3MepeHMe KOHCTPYKTa, OomnpeaenieHHoro
SKCMEPTHO BepudULMPOBAHHOM creumn-
dukaymen. OgHako 3afaHUsa C BbICOKMMMU
Outfit MNSQ (>1.5), Takme kak COOTB-31 un
COOTB-32 (BO3MO)KHas AOBYCMbIC/IEHHOCTD,
npoBepKa HECKONbKMX HaBblKOB), 6bIN Bbl-
ABMeHbl Kak NpobneMHble A8 M3MepeHUs.
3TM 3agaHuMa JopaboTaHbl MO pesynbra-
TaM OOMONMHUTENbHOM aKCMepTu3bl. Mo pe-
3yNbTaTaM KOHTEHT-aHanmM3a M 3KCMepTHOM
OLLEHKM (KayecTBeHHbIX MeTogoB) Oblnun
YTOUHEHbI W OOMOMAHEHbI GOPMYIMPOBKMU
uenem obydeHus, aKUeEHTUpyloWMe pas-
BUTWE KIOYEBbIX KOMMETEHLMUM B 06nacTu
NKT, Takmx Kak MHTeprnpeTauma nHdopma-
LUK, apryMeHTauus, MpuHAaTHeE peLueHnm m
pelleHMe nNpobnem.

Ona paclwmpeHnsa KOrHUTUBHOIO oXBaTa Te-
CTa W MOBbILWEHMA ero OMarHOCTUYEeCKOro
noteHumana B cneundmkaumto Tecta 2026
roga BK/OYEHbl HOBble TeMaTudecKue Ha-
npaBneHusa, B ToM yumcne «CoBpeMeHHble
TeHOeHUMW pPasBUTUa UHOOPMALMOHHbIX
TexHomnormmy, «IT Startup», «3D MogenmnpoBa-
HUA», «<MHbDOopMaLMoHHaa 6e30MacHOCTb.

Ha ocHoBaHWK MoNy4YeHHbIX OaHHbIX TakXe
6bIn10 MNMPUHATO pelleHne BKIKYNTb Uenn
o6yquv1q HenocpedCTBEHHO B CI'IeLI,l/Id)VII-(a-
LNIO TeCTa, UTO NMOo3BONTNT 6onee YETKO orpe-
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OeNnTb M 06OCHOBATb YPOBEHb TpeboBaHUM,
npeabaBgeMbIX K y4aCTHMKaAM, a Take Mo-
BbICUTb MPO3PaYHOCTb M COrMacoBaHHOCTb
Mexay y4ebHbIMK pe3ynbTaTaMu, coaeprka-
HMWEM TecTa M ero oLLEeHOYHOM PYHKLMNEN.

3aknwvyeHue

MpoBenéHHOEe UccnefoBaHMeE MNOATBEPAMU-
N0 BbICOKYIO COAep»KaTeslbHy BanUOHOCTb
TecTa no mHdopMaTMKe B pamMkax EHT (Ha
OCHOBE 3KCMEPTHOro aHanm3a M KOHTEHT-a-
Hanwmsa cootBeTcTBMA OCO), a TakXke ero
KOHCTPYKTHY BalMAHOCTb U BHYTPEHHIOO
COMMacoBaHHOCTb (Ha OCHOBE aMMMpuU4ye-
CcCkoro mogenupoBaHua no Pauwy). Kowm-
MAEKCHbIM MoaXod, — COYeTaHUe OOKYyMeH-
TanbHOMO aHanM3a, 3KCMEePTHOWM OLEHKM
(bokyc Ha cogepyaTenbHOM BanMOHOCTW)
M 3IMMNUPUYECKOrO MoaenupoBaHua (bokyc
Ha KOHCTPYKTHOM BanMUOHOCTU U BHYTPEH-
HeWM CornacoBaHHOCTW) — MO3BOIUI BbIABUTb
KaK CUbHble CTOPOHbI TECTa, Tak U 061acTK,
Tpebyolire nopaboTku. B pesynbrtate 6bi1m
YTOUHEHbl DOPMYNMPOBKK Lenen obyde-
HWS, PAacLUMpPEH KOFTHUTUBHbIN OXBaT, @ Tak-
YKe BHeCeHbl MpeanoXXeHua no ynyyleHuo
cneundmkaumm Ha 2026 roa, BkAo4Yaa Oo-
6aBneHne HOBbIX TEMaTUK 1 YPOBHEN MblLL-
neHusa.

3T0 wvccnenoBaHWe BHOCUT BKIad B pas-
BUTWE Hay4dHO OBOCHOBAHHbIX MOAXOAOB K
BanMoauMm obpasoBaTeflbHbIX TECTOB, MNPWU-
MEHSA KOMIMJIEKCHYIK METOAOMOMMIo, code-
TaloWYO OLEHKY cofdepyaTerbHOW Banma-
HOCTU Yepe3 3KCMepTU3y U KOHCTPYKTHOM
BaNMOHOCTM Yepes Mofernb Palla, B yC/10BU-
AX HalLLMOHaNbHOIo KOHTeKCTa. Ero pesysbTta-
Tbl MPeaoCTaBNfaloT pa3paboTymKkaM TecToB
aMMAMpUYecKme daHHble, MO3BONAIOLLME Bbl-
ABUTb KaK CU/bHble, Tak U MPoBeMHble 3a-
OaHUS, YTOUHUTb Lenun obydeHus n obecne-
YWTb COrMacoBaHWe TeCTOBOMO COAEePaHUS
c obpaszoBaTeibHbIMU CTaHAapTaMU.

MpaKTnyeckas LEeHHOCTb 3aK/todaeTca U B
TOM, YTO BbISIB/IEHHbIE€ 3aKOHOMEPHOCTU MO-
ryT OblTb MCMOMb30BaHbl MPU OBHOBIEHUM
crneundmrKaumi 1 paspaboTke HOBbLIX M3Me-
pUTenbHbIX MaTepuanoB. BbiBoabl MrpatoT
BaYkHYO posib B 06pa3oBaTeibHOM MOMNTU-
Ke, cnocobcTBys 0OOOCHOBaHUIO TpeboBa-

HWI K y4aCTHMKaM, obecrneyeHuto npospau-
HOCTW M COIMacoBaHUIO Lenen obydyeHmna v
oueHuBaHusa. NMpUMeHEHHaa MeToaoNorms
MOXKET CIY>XUTb OCHOBOWM /151 @aHaOrMYHbIX
nccnepoBaHWIA B ApPYrMX MpeaMeTHbIx obna-
CTAX U YPOBHAX 06pa3oBaHMS.
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¥BT aacbiHAaFbl MHPOPMATUKaA NaHI 60MbIHLLA TeCT
Ma3MYHbIHbIH BanuATiniriH 6aranay: capantamMarnbik 6aranay
XXDHE NCUXoMeTpUssbIK Tanaay

LU.B. AnTbiGaeBa*', U.Y. CarnHabikoB?, K. XXa6aesa3, LL.C. LLlakpanuesa*
1234YNTTbIK TeCTiNey opTasblFbl
AcTaHa K., KasakcTtaH Pecny6nmkachl

@

AHpaTna. 3epTreyaiH e3eKTiNiri, KasakctaHaarbl BipblHFaM yNTTbIK TeCTiNeyiHiH »KoFa-
pbl OeHremaeri eMTUXaH eKeHiH, OHblH HaTWyKenepi TynekTepdiH 6iniM any Tpaek-
TOPUACbIHA aWTapbiKTanM acep eTeTiHiH Oanengengi. byn TecT MaTepuangapblHbiH
BanuMATINIri MeH ceHiMainiriH KamMTamacbI3 eTy KaxKeTTiniriH TyblHaaTaabl, acipece gm-
HaMMKanbIK OaMbll Kene >»aTKaH NaHAep, Mbicanbl, UHPopMaTMKa 6oMbliHLWa. 2022
bingaH 6acTtan MHbdopMaThKa BeMriHaiK NeHaep caHaTbiHa eTyiHe GalnaHbICTbl, TeCT
Ma3MYHbIHbIH, TOyesiCi3 TeKCcepinyiHiH MaHbI3bl apTa TYCTi. 3epTTey MeMneKeTTIK »an-
mMbiFa MiHOETTI 6iniM 6epy cTaHOapTbiHbiH (MXXMBC) TananTapbiHa crieumduKaum-
AHbIH, COWKECTIrH capanTay »>koHe TamncblpManapblH canacblH MNCUXOMETPUSANbIK,
Garanay apkbiibl ¥BT-HblH MHbOPMaTMKa NaHi 60MbIHLIA TECTTiH Ma3MyHObIK Banua-
TiNIriH KeweHai Tangay MakcaTbiHOA »KYpPri3ingi. 3epTrey 54 oKy MaKCaTblHbIH, Ma3My-
HblH Tangayabl, anTbl capanubliHbIH KaTbiCybiMeH Tayesnci3 capanTtamarblk 6aranayabl,
TaKblPbINTbIK KOATAY S4iCiMeH cananbl Tangayabl »aHe 116 okyLWbIHbIH, yariciHaeri Paw
Mopaeni boMbiHLIa caHablk baranaydbl KAMTUTbIH apanac agictepai KonaaHabl. 3epTrey
HaTMXKenepi 6oMbiHLLA OKy MaKcaTTapbiHbiH KypblSibIMbiHOA TYCiHY (25%) >keHe Kon-
naHy (30%) TancbipManapbl 6acbiM ekeHiH kepceTTi, Tangay (15%) »xeHe 6aranay (10%)
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CUAKTbI YKOFapbl KOTHUTUBTI AeHreraeri TancbipManapibiH, XeTicneywiniri 6ankangbl.
CapanTaManblk Tangay MasMyHHbIH penpe3eHTaTuBTifiriH 0,80 Kanna keniciM Koad-
drumeHTIMeH pacTagbl, ananga 3D Moaenbaey »XoHe aknapaTTblK, Kayinci3gik CUaKTbl
3aMaHayM TaKplpbiMTapAbl KOCY KAXKETTIMIMiH aHblkTagbl. [MCUMXOMETpUAnbliK, Tangay
a = 0,94 TecCTiHiH YXOFapbl CEHIMAINIriH »xkaHe Rash MmogeniHiH kenTereH TancblipManapbl-
HblH caMKecTiriH kepceTTi, Outfit MNSQ 1,5-TeH »koFapbl eKi Npobnemarnbik Tancbipma
aHbIKTaNAbl. 3epTTey HaTWKenepi 60oMbiHLIAa TECTTI MOAEPHM3aLMANayFa apHanFaH yCbl-
HbICTap 33ipAeHAI: OKy MaKcaTTapblHbIH TYWKbIPbIMAAPbI HAaKTbl1aH4bl, YXaHa TaKblpbim-
TblK, GMTOKTap eHri3inai xeHe npobnemansik TancelpManap Ty3eTinai. BanuaTinikTi ke-
LeHai Tekcepy afici enwey MaTepuangapblHbiH, CanacbiH apTTbipy YLWWiH TUIMAI eKeHiH
nanenpeni. 3eprtrey HaTwkenepi TecT crneundukaumanapbiH a3ipaey »XoHe »aHapTy
TaXKipmbeciHae KONAaHbINybl MYMKIH.

KinTTi cespep: BanunaTinik, MHGoOpMaTHKa TeCTi, ¥NTTbIK BipbIHFalM TecTiney, TecT crneym-
duKaumacol, Bnym TakcoHoMusachl, Paw Moaeni, MCUXOMeTPUANbIK Tanaay.

Validation of Informatics Test Content in the Framework of the
UNT: Expert Assessment and Psychometric Analysis

*Sh. Altybaeva*, | Sagindikov?, G. Zhabayeva?, Sh. Shakralieva*
234National Testing Center
Astana, Republic of Kazakhstan

P

Abstract. The relevance of the study is significant because the Unified National Test-
ing (UNT) in Kazakhstan is a high-stakes exam, the results of which have a substantial
impact on the educational trajectories of graduates. This necessitates ensuring the va-
lidity and reliability of the test materials, particularly for dynamically developing sub-
jects such as computer science. Additionally, the independent verification of the test
content gains importance due to the transition of computer science into the category
of specialized subjects starting in 2022. The study aimed to conduct a comprehensive
analysis of the content validity of the computer science test in the UNT through an
expert evaluation of its alignment with the requirements of the State Compulsory Edu-
cation Standard (SCES) and a psychometric assessment of the quality of the test items.
The research employed mixed methods, including content analysis of 54 learning ob-
jectives, an independent expert evaluation with the participation of six experts, qual-
itative analysis using thematic coding, and quantitative assessment using the Rasch
model based on a sample of 116 students. The results of the study showed that the
structure of the learning objectives was dominated by tasks focusing on understanding
(25%) and application (30%), while there was a lack of tasks at higher cognitive levels,
such as analysis (15%) and evaluation (10%). Expert analysis confirmed the representa-
tiveness of the content with a Kappa agreement coefficient of 0.80, but identified the
need to include modern topics such as 3D modeling and information security. Psycho-
metric analysis demonstrated high reliability of the test with a = 0.94 and the align-
ment of most items with the Rasch model, while two problematic items were identified
with an Outfit MNSQ value above 1.5. Based on the findings, recommendations for the
modernization of the test were developed: the formulations of the learning objectives
were refined, new thematic blocks were added, and problematic items were corrected.
The comprehensive approach to validation proved effective in improving the quality of
measurement materials. The results can be applied in the practice of developing and
updating test specifications.

Keywords: validity, computer science test, Unified National Testing, test specification,
Bloom'’s taxonomy, Rasch model, psychometric analysis.

MaTtepwuan noctynusa B pegakuyuio 31.07.2025
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Abstract. The article explores the theoretical, scientific, and methodological founda-
tions for developing transversal skills in junior schoolchildren within small schools. It
analyzes research by foreign, Russian, and domestic scholars on fostering these skills
through teaching and productive learning. The study presents experimental results as-
sessing the development level of transversal skills, identifying their structural, process,
activity, and reflective components. These formed the basis for describing indicators
and development levels. A comparative analysis using mathematical methods showed
variability in skill levels at the beginning and end of the experiment. The findings high-
light the importance of personalized approaches in small schools to effectively diag-
nose and foster transversal skills in young learners.

Key words: competence, transversality, transversal skills, interpersonal skills, learning,
teaching, teaching.

Kanan pamnekces anyra 6onagbl / Kak umutuposatb / How to cite: Dagarova, Zh.U.,
Kassymbayeva, G., Ibrayeva, A., Urazalieva, R.M. Logical structure of developing trans-
versal skills in primary school students in smallscale schools [Text] // Scientific and ped-
agogical journal “Bilim”. — Astana: NAE named after Y. Altynsarin, 2025. — N23. - P. 82-96.

Introduction

The strategy of development of the world
economy, processes of globalization are cre-
ating the problem of updating the modern
content of education, restructuring of ed-
ucational programs. The way to optimally
solve the problem of small schools in the ed-
ucation system allows us to create a new ed-
ucational space by forming transversal skills
of primary school students. In the nineties,
the goal of education in Kazakhstan was to
ensure sufficient development of general
literacy and computer skills in students, but
the current digital technology transition re-
quires the formation of transversal skills due
to the global movement.

Currently, the education provided in schools

loses its relevance when a student gradu-
ates from an educational institution, so the
main function of education right now is to
prepare the new generation for lifelong
learning, self-education and learning. In this
context, the importance of transversal skills
has been raised as an important component
of lifelong learning.

The organization of the educational process
in a small group school to the individual and
make them relevant from the point of view
of the individuality of students provide op-
portunities to improve the quality of educa-
tional results. Although the importance of
transveral skills is known to teachers in the
field of educatin today, it is not widely con-
sidered that this skill is the most important.
That is, general skKills, subject skills, transver-
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sal skills are used as synonyms.

Of elementary school students in a small
school, there are opportunities to renew the
previously acquired knowledge and apply it
in everyday life. This connection is strength-
ened during training through specific exer-
cises and tasks. Taking into account these
features, the following requirements are set
for the formation of transversal skills of stu-
dents in the case of a small school:

able to independently plan problems
and find a solution;

adaptation of the small collection to the
educational processin school conditions,
understanding and application of life
skills and value orientations;

being able to manage actions while
providing support;

adaptation to group work, organization
of self-management skKills;

increase mutual trust and

among students [1].

respect

Transversal skills in education allow students
to determine the relationship between
knowledge and skills in various academic
subjects in the pedagogical process.

The purpose of the research : to determine
the theoretical and scientific-methodologi-
cal foundations of the development of trans-
versal skills of elementary school students in
the context of a small school.

Form of research: logical structure of devel-
opment of students> transversal skills

Research subject: the process of developing
transversal skills of elementary school stu-
dents in a small school

Objectives of the research:

clarification of the theoretical
foundations of the development of
transversal skills of elementary school
students in the context of a small school;

defining the concept of transversal skills,
creating its logical structure;

diagnosis of the components, indicators
and levels of the transversal skills
development of elementary school
students in the context of a small-group
school through practical experiment
work.

Literature review

The concept of “transversality” appeared
in 2001. For example, Western scientists I.F.
Herbart and L.M. Friedman explain as fol-
lows. That is, it is possible to determine the
goals and objectives of education, saying
that by mastering “skills” it contributes to
the improvement of intellectual and men-
tal activity of students. The German philos-
opher Welsch envisioned the concept of
transversal skill and created the basis if the
idea of “transversal rationality” [2].

Analyzing the research, transversal skills al-
low small-group schoolchildren to adapt to
the environment, gain effective education,
achieve success, and gain experience. The
new civilization requires comprehensive for-
mation of life skills and value orientation not
only in education. Today, the terms trans-
versal skills or transversal competences are
relatively new in the primary education sys-
tem, although the term “transversality” has
a long way to go in research. The concept of
transversality was used only in the field of
mathematics and theoretical computer sci-
encel3]. In psychological science, this term
is used from the point of view of transversal
identity[4]. As a result of acquiring transver-
sal skills in the field of sociology, education
subjects are characterized as being able to
evaluate their actions and accept criticism.
Reflection is the most important mecha-
nism in being able to use life skills in one's
actions[5]. To develop the transversal skills
of the student, first of all, it is necessary to
adapt to the environment and form respon-
sibility for one's work. In this article, scientists
put forward the issue of transversal skills and
suggest that they take their actions from ac-
cumulated experience and life situations in
the process of personal development.

H.K. Rampersad, a German scientist, defines
the concept of transversal competences as
a system that defines the logical structure
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of training in an educational organization
and describes the methods of solving situ-
ations encountered in the management of
the quality of education [6].

Transversal skill building is an important ele-
ment of national qualifications frameworks
(NQFs) that are being developed across Eu-
rope. They describe that in the development
of transversal skills, they learn to gain effec-
tive knowledge, achieve success, and gain
experience [7].

Russian scientist E.A. Klimov focuses on
“skills - systematic knowledge”, thinking of
a special strategy in a changing situation.
Famous scientists L.M. Friedman, N.F. Talizy-
na's statements “skills - knowledge, theory,
experience” describe the changing aspects
of transversal skills and determine the caus-
es and consequences of achieving success-
ful goals in the student’s learning process. At
the same time, it shows that he can model
the acquired knowledge set in accordance
with the requirements for the student to
turn it into his life position [8].

I. Frumin, M. Dobryakova, K. Barannikov, I.
Remorenko “XXI century skills” for different
terms in use identify the differences, (flexible
skills, Universal activities and etc. b.), in ter-
minology “key competencies” term to hold
offers and This term European strategic in
the documents each to the specialist work
in the market social that it is necessary for
the development of active citizenship with
inclusion and self-realization consistent to
mark noting that it is used in this way takes
place [9].

Whittemore uses transversal skills - 21st
century skills, soft skills and global skills .
Transversal skills are the ability of a scientist
to think critically, take leadership in solving
problems, and work in a team using infor-
mation and digital tools. It is understood
that this skill is an important part of the for-
mation of knowledge and skills in a person
[10].

M.S. Moldabekova and other scientists trans-
versal competencies, which is the ability to
collect and process information from vari-
ous sources using information and commu-

nication technologies, perseverance, crea-
tivity, independence and cognitive abilities,
the ability to assess the situation and choose
promising solutions, organizational skKills,
planning time to solve problems, independ-
ence, observation, orientation to choosing
the appropriate ways to solve the problem,
self-evaluation, practical and innovative
thinking act [11].

One of the important tasks of education is
the formation and development of com-
petences, especially transversal skills in the
context of a small school . Therefore, trans-
versal skills are an expected educational out-
come and a key factor in the development
of all other specific skills as an opportunity
to direct educational goals to a person and
make them relevant in terms of individuality
of students.

Kazakh researchers fromm among T. Otaro-
va to his work based on “competencies and
skills related to global trends in education in
between transient skills, importance, con-
tent and each other contact” kind of we
will witness the analysis. Also a scientist up
study of places in students transversal com-
petence of development importance dis-
cuss come developer to society according
to education give system students citizen
as components of transversal competence
aimed at formation and methods analyzes
n2.

A.B. Abibulaeva, J.E. Abdykhalykova, T.S.
Slambekova considers transversality in the
professional field as an educational para-
digm that combines the knowledge and
skills necessary for the chosen work and per-
formance [13].

The novelty of the research is that in the
current globalized world, the demands for
social and personal preparation of young
people are increasing in the context of the
strengthening of socio-economic inte-
gration processes and the formation of a
knowledge-based economy. The younger
generation should know and master the
competences of intercultural interaction,
effective and conflict-free communication,
language skills; must show responsibility,
justice and understanding in situations of
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socio-cultural diversity when making deci-
sions.

So, based on the above analysis, we gave our
own definition of the concept of transversal
skills: transversal skills are those who seek a
joint solution to problems arising on the ba-
sis of teaching, learning, learning activities
that contribute to the successful acquisition
of knowledge in the educational process ,
show leadership in a team, study and edu-
cation. activity of a student who can under-
stand the value orientation in the environ-
ment and accumulate life experience.

Therefore, the given definition is evidence
that in the context of a small-group school,
in the process of integrated classes in differ-
ent classes, it helps to stimulate the learning
of new methods and technologies, to learn
educational information, to show activity,
and to develop life skills.

Materials and methods

By describing the forms and ways of organ-
izing educational activity in a small group
school, the participant in the pedagogical
process achieves a successful level of edu-
cation through the activity of free thinking
between the teacher and students in estab-
lishing an atmosphere of business and mu-
tual relations, help, cooperation, and trust.

In the training process, students’ transversal
skills are formed based on the implemen-
tation of identity, consistency and action
relationships that reveal their organization-
al ability and direct the effective use of the
tools presented in the digital environment.

The structure of real transversal skills con-
tributes to the interaction and communi-
cation of elementary school students in the
context of a small school. Also, communica-
tion is one of the actions that form a sense
of humanity between them, the ability to ac-
cept educational information, analyze it, and
process it.

On the basis of communication skKills, the
actions and actions of elementary school
students to each other will be presented.

Because good and bad, evil and love, justice
and injustice are measured by human ac-
tions and actions. Therefore, the word rela-
tionship can fully cover this concept.

In addition, the word communication caus-
es people to be firm in their life positions.
Because people are in a mutual production
relationship when they produce their ex-
istence, living conditions and living things.
On the basis of such social relations, under-
standing, harmony, respect for each other,
honor, respect, respect, dignity and other
similar relations arise between people. And
these can fully reveal the meaning of the
word relationship. Relationships are the out-
ward expression of people's inner selves, and
can lead to the acquisition of skills in creat-
ing their real-life image.

In the case of a small compact school, ele-
mentary school students in each class have
their own characteristics, characteristics and
character. These features distinguish a per-
son in society. So, the culture of communi-
cation is not the ability of people to act ac-
cording to their own will, but the ability to
interact with the country and the environ-
ment. That is, in order for an individual to be
able to live in society, to be able to commu-
nicate harmoniously with others, it is nec-
essary to develop his abilities to organize,
manage, interact, work with a group, and
provide constant support.

The concept of general relationship is close-
ly and vividly related to a person’s family,
environment, country, land, traditions and
cultural treasure. Cultural communication is
necessary for human life to be meaningful
and prosperous.

Effectively solving the problems of interdis-
ciplinary integration taught in the 1st and
4th grade classrooms in the case of a small
school can be achieved by fully and qualita-
tively fulfilling the requirements for it. Also,
elementary school students in all cases of
transversal skills development activities, it is
the responsibility of the teacher to ensure ef-
fective organization, management, distribu-
tion of information in full volume and within
a specified period of time.
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In the context of a small-group school, the
Ist and 4th grades are contented by the con-
cepts of “teaching”, “teaching” and “learn-
ing” in the theory of teaching in the coordi-
nation of the purpose, tasks and structure
of the interdisciplinary integration taught in
the classroom. In the current situation, the
goals of successful education at this time
are: to help the student to learn cognition, to
learn to work in harmony, to learn to live with
people, to learn to be self-aware [14].

Types and levels of learning motivation are
considered cognitive and social. Here, the
decision-making of the tasks set before the
elementary school teachers in the case of a
small-group school, as well as the student's
own actions in decision-making, the rational
organization of educational work, are con-
sidered here. And, through social types, the
student’s understanding of responsibility,
learning to do group work, and his ability to
rationally organize the logical structure of
implementation through transversal skills.
In this regard, the qualitative indicators of
the motivation to learn are reflected in the
content of transversal skills, that is, in un-
derstanding, working independently, being

able to summarize, working in a group dur-
ing interaction, being able to support one's
classmates.

In the Kazakh Soviet encyclopedic Ka-
zakh-Russian dictionary, the concept of
teaching is described as follows: “.. teach,
teach, express” [15].

Changes in the student's constant and
mental activity in the works that revealed
the concept of teaching (learning); accumu-
lation of personal experience in self-directed
education as a normal concept; in gaining
new psychological qualities and success in
learning activities [16].

As mentioned above, taking into account the
unigueness of elementary school students
in each class in the case of a small school ,
globalization requires the student to learn
new socio-cultural tools, mastering different
and interrelated skills. It made it possible to
describe the logical structure of develop-
ment of transversal skills in understanding
the value orientation in the environment
and determining the ways to achieve suc-
cess. We have shown it in Figure 1.

Teaching skills

%

Transversal skills
structure

Learning skills

Obtaining training ‘ Training ’ Organization
information
| [ Life skills ] Management
Analysis, processing
Adaptation to the Interaction
environment

Working with a

Search for solutions
to problems

Understanding, applying
value orientations in the
environment

team

Support

OICEN

Effective education H

To succeed

H Gain experience ’

Figure 1. Logical structure of the development of Transversal skills
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Thus, the importance of teaching theory is
that elementary school teachers in a small
school setting are required to acquire deep
transversal skills in a social and digital envi-
ronment.

After all, the following conclusion is pre-
served in the relationship between the con-
cepts of teaching, learning, and learning:
knowing their laws and legislation, being
able to distinguish effective conditions and
mechanisms, based on the influence of
teaching and the effectiveness of learning.

It is necessary to open and consider the
application of transversal skills of prima-
ry school teachers in the context of a small
school.

Results and discussion

Development of transversal skills of elemen-
tary school students in the context of a small
school is an expected educational outcome

and a key factor in the development of all
other specific skills. This creates opportu-
nities to systematically demonstrate new
methods and skills that contribute to the
development of students in order to provide
systematic and successful education in the
form of transfer of knowledge and skills to
new situations.

We organized experimental work on organ-
izing the development of transversal skills of
elementary school students in the context
of a small group school.

The purpose of the practical experiment:
to propose a methodology for the devel-
opment of transversal skills of elementary
school students in the context of a small
school.

It was clarified that the transversal skills of
elementary school students in the case of
a small school consist of four components,
and its dimensions, indicators, and levels
were described (Table 1).

Table 1. Dimensions and Indicators of Transversal Skills Components

Components Measurements Indicators
an attempt to acquire the skills of - in the case of a small-group school,
Content- understanding, analyzing, asking efforts are made for successful
structural guestions about the text and searching for education of students in achieving

answers to a hew topic 0

the goal of the proposed lesson topic

- the ability to use a range of skills to be
active in the analysis of the content of the
subject ;

- to have the skills to understand the
content of lessons integrated in the
reception of educational information ;
mastering the skills of choosing the
effectiveness of improving managerial
ability in the act of critical thinking ;

- being able to use the skills of
communicating with classmates during
the elaboration of the topic;

in accordance with the content of
education;

- in the case of a small-group school,
the formation of skills for mastering
the subject presented in the model of
integrated classes depending on the
small number of children

- in the case of a small group school
with education in different classes, it

is possible to focus the attention of
students on similar topics in the content
of one subject;

- to be able to consider the skills of
creating a scientific project to deepen
the level of education and obtaining its
results;
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Procedure - adaptation to independent learning skills; - to have the skills to master new
- ICT for new ideas through formation of methods and technologies in the
understanding skills; process of integrated lessons in different
- mastering the skills of self-motivation classes in the case of a small school;
during the learning process; - in the context of a small group school,
- adaptation to the skills of interaction to in the process of integrated lessons in
respect oneself and others; different classes, to stimulate, show
activity, develop skills to succeed in
mastering a new topic;
- skills of expressing functional and - high cooperation of students in
Action scientific natural science literacy; helping each other in the case of a small
- acquisition of group and individual work  school;
skills; - in the case of a small-group school,
- mastering the level of requirements that  in the process of integrated lessons in
determine the search for a solution to the  different classes, students have the skills
presented problem methods; to master group and individual work
- skills to adapt to respect the environment methods;
in the educational process ;
- acquisition of life skills on the topics;
Reflexive - demonstrate organizational ability in - establishment of a full-fledged

mastering communication skills;

- to have cooperation and creativity skills
within the framework of value orientation;
- skills of self-evaluation of educational
achievements and determination of

relationship between children of
different ages in a small school ;

- implementation of mutual and self-
examination of students in the case of a
small collective school ;

measurement indicators;

- mastering the skills of self-control and

self-correction.

- in the case of a small-group school, it is
ensured that students have the skills to
check, control the system of completed
tasks and determine the measurement
indicators;

As a result, during the experimental re-
search, in the case of a small-group school,
we determined that the content character
of the presented components of elementa-
ry school students consists of four compo-
nents: content-structural, process, action,
reflex, and we determined the levels (low,
average, high) that describe different indi-
cators.

We have described that view of the levels
that determine the initial and final perfor-
mance of the experiment of elementary
school students in the case of a small school
based on the indicators of the content-struc-
tural component.

The lowest level:
low effort to acquire the skills to

understand, analyze a new topic, ask
qguestions about the text and find

answers to it;

the ability to use a range of skills to be
active in the analysis of the content of
the subject is low;

low ability to understand the content of
lessons integrated in the reception of
educational information;

low mastery of the skills of
communicating with his classmates
during the elaboration of the topic is low.

Average by level:

the effort to understand a new topic, to
analyze it, to ask questions about the
text and to have the skills to search for
answers is average;

the ability to use a range of active skills in
the analysis of the content of the subject
is average;
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having the skills to understand the
content ofintegrated lessonsin receiving
educational information is average;

mastering the skills of choosing the
effectiveness of improving managerial
ability in critical thinking is average;

the ability to use communication skills
with classmatesduring the development
of the topic is average.

High level:

there is a high desire to have the skills
to understand, analyze, ask questions
about the text and search for answers to
a new topic;

high ability to use a range of active skills
in analyzing the content of the subject;

have the skills to understand the content
of lessons integrated in the reception of
education information;

mastering the skills of choosing the
effectiveness of improving managerial
ability in critical thinking;

able to use the skills of communication
with his classmate.

The first determination (preliminary) period
to determine the initial level of development
of transversal skills of elementary school stu-
dent in the case of small school, the solution
of the following tasks was sought:

defending the problem and purpose of
experimental research;

choosing the object, topic of the
experimental work and theoretically
justifying it's conduct;

formulation of the
hypothesis;

experimental

determining the number of students
participating in the experiment;

determination of forms of work

conducted during the experiment;

selection of the necessary methods
for determining the level of primary
education of education of primary school
students and checking its effectiveness;

creation of didactic complexes related
to improvement of transversal skills of
elementary school students;

asaresultoftheexperiment,todetermine
the changes and pedagogical effects
that occurred during the development
of transversal skills of elementary school
students.

The second formative (content-proces-
sual-reconstructive) period , practical-exper-
imental work was organized, and a set sys-
tem of activities was implemented:

selection of content of experimental
work;

to determine the theorical foundations
of the development of transversal skills
of elementary school of elementary
school student in the context of a small
school;

determining the effectiveness of
developing transversal skills of
elementary school students during the
teaching of subjects in different classes;

to identify difficulties and shortcomings
encountered in the experiment and
search for ways to eliminate them.

the third control (control — corrective) period:

analysis of obtained experimental data;

comparative  examination of the
analyzed material with use purpose, task
and forecast of the research;

mathematical processing of
experimental results;

elementary school students in the
context of a small-group school,

systematization of
processing;

achievement,

description of features of development
of transversal skills of elementary school
students, etc. implementation of tasks.

The organization and conduct of practi-
cal-experimental work require justification
for the rational duration of the experiment.
For this purpose, we have analyzed some
scientific works and the experience of con-
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ducting similar experiments, where, as
shown by our later experience, correct sci-
entific and practical conclusions were made.

To balance the personality factor in the pro-
cess of experimental work, it was provided
by conducting integrated lessons in the di-
rection of development of transversal skills
of elementary school students in the context
of a small school. The problem of finding the
effectiveness of experimental work is related
to problems of measurements and levels.

The first identification experiment, the ini-
tial level of development of transversal skills
of elementary school students was deter-
mined in the above-mentioned small-group
school.

Elementary school students in the case of a
small school were determined by the follow-
ing survey questions. 26 students were re-
cruited to the experimental group, 23 to the
control group (Author’s survey “Determin-
ing the level of development of transversal
skills in primary school students”).

In the conditions of a small-scale school,
the answers of Primary School students to
the survey questions were different. If we
dwell on them briefly, we can observe the
following picture. During the analysis of
the results of the survey “determining the
level of development of Transversal skills in
primary school students”, it was noted that
most students of the experimental group
(65%) mastered transversal skills at a high
level. This figure was only 30% in the control
group. While 30% of the students in the ex-
perimental group were at the average level,
the number of students at the low level was
only 1student (5%). And in the control group,
the average level of students prevailed 52%,
and 18% showed a low level. This difference
indicates the effectiveness of targeted peda-
gogical work carried out in the experimental
group. The skills of joint work, creative tasks
and the use of ICT tools were especially effec-

tive in developing students’ commmunicative,
cognitive and social skills. The results of the
survey prove the effectiveness of pedagogi-
cal methods created for the development of
Transversal skills in primary school students.

The result of the experimental group is sig-
nificantly higher compared to the control
group. This suggests that it is possible to de-
termine the level of Transversal skills based
on a questionnaire, and it can be an impor-
tant tool in education.

In the identification phase of the exper-
iment, our research problem was deter-
mined during the teaching of integrated
subject cycles in different classes, the level of
development of transversal skills of elemen-
tary school students in the context of a small
school. According to the research conduct-
ed, 53,7 percent of primary school students
are interested in literature and world stud-
ies, and 46,3 percent of students’ interest in
these subjects has decreased.

In practice, in the context of a small-group
school, in determining the level of devel-
opment of transversal skills of elementary
school students, performing tasks in this
direction, analyzing and summarizing re-
search results, firstly, contributed to the
development of transversal skills acquired
in the subjects of literary study and world
studies.

During the experiment, indicators of the lev-
el of development of motivational, content,
action, and reflex components in the devel-
opment of transversal skills of elementary
school students in the conditions of a small
school were summarized. The results of this
conclusion can be seen in (Table 2).

The overall result of the experiment when
taught by the traditional method was 66,17
percent in the control group, and 86,30 per-
cent in the experimental group.
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Table 2 - Indicators of the level of development of components of development of
transversal skills of elementary school students in the case of a small school

working high average low
Components iod
[P BT ET BT ET BT ET
Head 31,67 41,62 37,58 40,51 30,75 17,87
Content-
structural  Theend 5947 74,78 22,66 1,77 17,87 13,45
Head 34,63 49,85 31,76 38,54 33,01 11,61
Process
The end 63,71 79,89 24,68 20,11 11,61 -
Head 41,89 63,07 37,78 22,26 20,33 14,67
Operational
The end 57,81 91,70 17,52 4,47 24,67 3,83
Head 4753 68,62 33,37 19,75 19,10 11,63
Reflexive
The end 73,69 98,86 14,68 114 11,63 -
Head 38,93 49,04 35,12 30,26 25,95 20,7
Conclusion
The end 66,17 86,30 19,88 13,70 13,95 -

Asshown in Table 2, the level of development of the components of the development of
of students’ transversal skills in all compo- Transversal skills of Primary School students
nents is significantly increased. And if we in the conditions of a small-scale school, we
dwell on the results of the analysis according will see it in Table 3.

to the t-criterion of the level of development

Table 3. Results of the analysis according to the t-criterion of the level of development of
the components of the development of Transversal skills of Primary School students in
the conditions of a small-scale school

Components t-statistics p-value Importance
Content-structural 3,03 0,0056 p < 0,01
Process 3,33 0,0027 p < 0,01
Operational 3,03 0,0056 p < 0,01
Reflexive 3,03 0,0056 p < 0,01

Conclusion 3,03 0,0056 p < 0,01
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Thus, in the course of the study, statistical
processing of the results of work aimed at
developing transversal skills of an experi-
mental group of 26 respondents was carried
out. Using the t-criterion of the respondents,
high-level indicators before and after the
experiment were compared. The p-value
for each component is less than 0.01, which
indicates that the results are statistically re-
liable.

In particular, the proportion of high-level
students in terms of content-structural, pro-
cess, activity and reflexive components has
significantly increased. The maximum t-val-
ue (3,33) and minimum p-value (0,0027) are
registered in the process component, which
indicates the high efficiency of the work car-
ried out in this direction.

Thus, even according to the indicator, the
value t=3,03, p=0,0056 is registered, which
proves that the development of the entire
system of horizontal skills is not a coinci-
dence, but the result of purposeful method-
ological work.

As a result of the educational process carried
out in the experimental group, we see that
high results were achieved in all compo-
nents of students’ transversal skills. The re-
sults of the t - criterion of students prove the
statistical significance of these changes (p <
0,01). This study confirms the effectiveness
of methods for developing horizontal skills
and shows that a small set can be used in a
school environment.

Therefore, the actual values of the results of
the experimental study are given in the ta-
ble and the effectiveness of the proposed
methods and techniques in the direction of
developing the transversal skills of Primary
School students in the conditions of a small-
scale school is clarified.

The dynamics of the final indicators of the
practical-experimental work showed a low
level in 55% of students, but at the end of
the experiment there was no student who
showed a low level; no student showed a
high level at the beginning, but at the end
of the experiment it was 9,33%.

At the beginning of the experiment

At the end of the experiment

-

mmiddle low ‘

Figure 2 - Diagram of the formation of transversal skill levels of elementary school students in the
context of a small school
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Based on the findings, the following statisti-
cal scientific conclusion was drawn: during
the study, the development level of prima-
ry school students' transversal skills was
compared between the control and experi-
mental groups, and dynamic changes were
identified. By the end of the experiment,
the overall indicator in the control group
reached 66;17%, whereas in the experimen-
tal group it increased to 86,30%. This differ-
ence confirms the effectiveness of the ap-
plied methods and techniques.

According to the component-based analy-
sis, the experimental group demonstrated
higher results across all indicators compared
to the control group. Specifically:

Content-structural component:the high-lev-
el indicator in the experimental group in-
creased from 4,62% at the beginning to
74,78% at the end (while in the control group
it rose from 31,67% to 59,47%).

Process component: the high-level indicator
in the experimental group grew from 49.85%
10 79.89%, whereas in the control group it in-
creased only from 34,63% to 63,71%.

Activity component showed the most sig-
nificant change: in the experimental group,
the high-level indicator rose from 63,07%
to 91,70% (while in the control group it in-
creased only from 4,89% to 57,81%).

Reflective component also revealed strong
progress: the high-level indicator in the ex-
perimental group advanced from 68.62% to
98.86%, while in the control group it went
from 47,53% to 73,69%.

Looking at the overall dynamics, most stu-
dents were at the medium level at the be-
ginning of the experiment (49,04%), while
by the end, the high-level indicator in the
experimental group reached 86.30%. Most
notably, no students remained at the low
level after the experiment.

These results highlight the high effective-
ness and practical value of the applied
methodological approaches in developing
transversal skills of primary school students
in small-scale school settings [17].

Directional and purposeful development of
transversal skills of elementary school stu-
dents in the context of a small school be-
cause of using the methodical system pro-
posed by us according to the experiment
conducted to check its effectiveness, the
following conclusions can be drawn:

the business level of development of
transversal skills of elementary school
students in the case of a small-group
school has increased.

the results of the indicators of the
components and dimensions and levels
of the development of transversal skills
of elementary school students in the
case of a small school were given by
means of pictures.

the results of practical work on
improving the quality of training for
the development of transversal skills of
elementary school students in the case
of a small school were determined.

As a result of the experimental work con-
ducted, we found a solution to the tasks set
in our research work and as a result, it al-
lowed us to draw appropriate conclusions.
Thus, the obtained results proved the cor-
rectness of the assumption made in our in-
itial experimental work. As a result of prac-
tical and experimental work, the tasks set
were completely solved, and appropriate
conclusions were drawn. It has been prov-
en that in the case of a small-sized school,
the introduction of a methodological sys-
tem into the content of the educational pro-
cess will give results for the development of
transversal skills of primary school students.

Conclusion

During the research, the theoretical, scien-
tific-methodical foundations of the devel-
opment of transversal skills of elementary
school students in the case of a small-group
school were determined, the logical struc-
ture was considered, and as a result, an out-
line was given for creating a concept.

Experimental work on the development of
transversal skills of elementary school stu-
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dents was conducted in the context of a
small school. As a result of the experiment,
the components of the development of
transversal skills of elementary school stu-
dents in the case of a small group school
were defined as: content-structural, process,
action, reflex, and the levels (low, average,
high) of which we describe different indi-
cators were shown. An author's gquestion-
naire was created to determine the level of
development of transversal skills. To deter-
mine the level of systematic and successful
education of students in the educational
process, survey questions were presented,
and the results obtained by mathematical
and statistical methods were measured and
analyzed.

In conclusion, the proposed logical structure
activity in the direction of the development
of transversal skills of elementary school stu-
dents in the context of a small group school
contributes to the successful education
and accumulation of experience in the life
position of educational subjects as a result
of understanding, working out, and work-
ing together on a new topic in the process
of traditional and non-traditional teaching,
training, learning. Therefore, in this case, we
see that elementary school students have
the skills to apply life skills, adapt to various
situations in the educational environment,
and find solutions.
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E% AHpaTna. Makanaga WarblH XMHaKTbl MeKTen »aFaanblHaa 6acTayblll CbiHbIM OKYLLbl-

P

NapblHbIH, TPAaHCBepCcanbabl AarablapbiH 4aMbITyAblIH TEOPUANBIK XOHE FblfbiIMU-a4i-
cTeMenik Herisgepi KapacTblpblFaH. LLaFbiH XUHAKTbl MeKTen »aroanbliHOA OKbITY,
YMpeTY XaHe YMpeHy yaepiciHae 6acTayblll CbiHbIM OKyLblNapbIHbIH TPaHCBepCcanbabl
LaFObiNblpblH JaMbITy MaceseciH LWeTenaik, pecennik »xaHe oTaHAblK, FanbiMOapabliH,
eHbeKTepiHe Wony »acanabl. LLaFbiH YXMHaKTbl MeKTen >arFaanbiHaa 6acTayblll Cbl-
HbIM OKYLUbITapblHbIH TPaHCBepPCcanbabl AaF4bl1apblH AaMbITy OeHreniH aHblKTay Mak-
caTblHOA ToXipUBeEniK aKCNepUMeHT HaTUKenepi KepceTinai. DKCNepUMEHT »KYMbICbl-
HbIH TUiIMAINIri TpaHcBepcanbAbl AaFAblap KOMMOHEHTTEPI: Ma3MYHAbIK- KYPbIbIMAbIK,
VOEPICTIK, ic-opeKeTTiK, pednekcuanblik 60MbiM HaKTblNaHbIM, OHblH, KOPCETKILLTEPI MeH
LeHrennepiHe FbiNbiMU TypFblda cunatrama bepyre Heris 6ongbl. OuarHocTukanay
HaTMXKenepi MaTeMaTMKanblK d4iCTep apKbifbl Tan4aHbIM, 3KCNePUMEHT 6acbiHAaFbI
YKOHE COHbIHAaFbl KepceTKiluTep aHblKTanabl. KopbiTa Kene, WarFblH YXUHaKTbl MeKTen
YKaFdanblHOa 6acTaybill CbIHbIM OKYLUbINAPbIHbIH, TPaHCBepCcanbabl AaFablnapbiH Aa-
MbITY AEHIeMiH HaKTblNayaa MaKkcaTTbl TYPFblAa TYIFaHbIH, XKeKe KaHe AaparblK TYPFbl-
CblHaH e3eKTiNniri ankpiHaangbl.

KinTTi cespep: Ky3blpeTTiNiK, TpaHCBepcanbablfbiK, TPAaHCBepCcanbabl AaFOblnap, Ty1Fa-
apanblk AaFObiiap, YMpeHy, oKbiTy, YUPETY.

Jlornyeckas CTpyKTypa pa3BUTUA TPaHCBepcalibHbIX HABbIKOB
MJIaALLIMX LUKONMbHUKOB B YCNTOBUSIX MalTOKOMMIEKTHOM LUKOJIbI

X.Y. OarapoBa™, KacbiM6aeBa?, A. M6paeBa’, P. YpasanmeBa*
'KaparaHOMHCKUIM YHUBEPCUTET MM.akageMmka E.A.BykeToBa, r.KaparaHabl
2Ka3axCcKM HaLLMOHaNbHbIW YXEHCKMW Negarormyeckmnin yHMBepCcuTeT, . AnMaThl
SANMATUHCKUM NYMaHUTapPHO-3KOHOMUYECKUIN YHUBEPCUTET, I. AliMaTbl
“KbI3bITOPOMHCKMIN OTKPbITLIN YHUBEPCUTET, I. Kbi3bllopaa

P

AHHoOTaumM4. B cTaTbe paccMaTpUBaloTCa TeopeTUYeckune, HaydHble U MeTofdonornye-
CKMe OCHOBbI Pa3BUTUA TpPaHCBEPCasbHbIX HAaBbIKOB Y MAAALUMX LLUKOMbHUKOB B YCO-
BMAX MarIOKOMMMEKTHbIX LUKOM. AHANU3UPYIOTCA MCCefoBaHUa OTeYeCTBEHHbIX, poC-
CUNCKUX U 3apyBEXKHbIX yUeHbIX, MOCBALEHHbIE GOPMUPOBAHMIO AaHHbIX HABbIKOB B
o6pa3oBaTenbHOM NpoLiecce, HanpasneHHOM Ha aKTUBHOE U NPoayKTUBHOE obyyeHune.
MpeacTaBneHbl pe3ynsTaTbl SKCNEePUMEHTaNIbHOMO MCCNefoBaHWe, B KOTOPOM MpoBse-
[eHa AMarHoCTMKa YPOBHSA Pa3BUTUA TpaHCBepCallbHbIX HaBbIKOB C YYETOM UX CTPYK-
TYpHOro, MpoLueccyanbHOro, AeaTeNbHOCTHOrO 1 pedeKCUBHONO KOMMOHEeHToB. Ha
OCHOBaHUWM 3TUX KOMMOHEHTOB onpefeneHbl KtodeBble nokasatenm U ypoBHU chop-
MUPOBAHHOCTY HaBbIKOB. CPaBHUTENbHbIN aHanm3, BbINOHEHHbIN C UCMOMb30BaHMEM
MaTeMaTUYeCcKUX METOO0B, MPOAEMOHCTPUPOBAS NONOXUTENbHYIO AMHAMUKY U3MeHe-
HUM. COoenaH BbiBO4 O HEOBXOAUMOCTU MPUMEHEHUS NNUYHOCTHO-OPUEHTUPOBAHHOIO
1 oudbepeHUNPOBAHHOMO NOAXOA0B, YTO OCOB6EHHO aKTyaslbHO B YCIOBUAX MallOKOM-
MNEKTHbIX WKoM ANna obecnedeHnsa abdekTUBHOro GopMUpPoOBaHUS TPaHCBEPCaTbHbIX
HaBbIKOB Y M/1a4LLINX LLIKOMbHUKOB.

KnioueBble cnoBa: KOMMETEHTHOCTb, TPaHCBEPCalbHOCTb, TPaHCBEePCasibHble HaBbIKU,
MEeXXMNMYHOCTHbIE HaBblKW, o6yueHV|e, Hay4dyeHue, NPpo4yKTUBHOE o6yueHme.
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E% Abstract. In school geography teaching, remote sensing (RS) materials play a very im-

portant role as an essential element of scientific education in integrating the main
components of the Earth system. However, despite the demand for the use of RS ma-
terials in school geography teaching, their use remains low. Therefore, the aim of this
study was to conduct a systematic review of the literature on the possibilities of using
remote sensing data in school geography teaching. In this study, we analysed articles
published in scientific journals indexed in the Web of Science, Scopus and PubMed da-
tabases using the PRISMA method. The results showed that out of the 25 articles select-
ed, 32% were creative and motivational, while 24% focused on explaining the benefits of
remote sensing materials in geography education. In addition, it was found that 6 arti-
cles were written using a combined research method (24%), 4 articles using qualitative
data analysis methods (16%), and 4 articles using semantic network analysis (16%). In
terms of quantity, 2020 (20%) was identified as the year in which the largest number of
articles were published. 16% of authors published their research in the journal Remote
Sensing. Thus, we have identified the positive experience of Western European coun-
tries such as Germany, the United Kingdom, Greece, Spain, and Portugal in using re-
mote sensing Materials in teaching geography in schools. This study aims to contribute
to the literature by substantiating the effectiveness of using remote sensing materials
in improving the geospatial cognitive abilities of schoolchildren.

Keywords: teaching school geography, remote sensing, potential use of materials, sys-
tematic literature review.
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Introduction

Remote Sensing (RS) has recently become
a key methodology in geography education,
in that it allows students to interact with
real-life images of the Earth surface and to
learn more about geographical features and
processes [1]. Another turning point in the
history of the remote sensing came in 1993
with the creation of the Remote Sensing

Core Curriculum, which was intended not
only to standardize the application of the RS
resources within the college ranks but also
to make the education of geography su-
perior both in the country and on a global
scale [2]. RS has grown much broader than
this original focus and it emerged as an in-
terdisciplinary science that combined char-
acteristics of geography, biology, physics,
mathematics and computer science, thus
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finding itself on the border between natural
science and social sciences [3]. Regarding
geography education, RS provides not only
creative and realistic teaching resources, but
also a variety of forms of spatial information
presentation, starting with visual images
and ending with interactive online tools [4].
In this way, RS offers a critical spatial foun-
dation inquiry-based science learning and
teaches students to think in systems that al-
low them to combine the basic elements of
the Earth system in learning [5]. However, in
spite of its proved potential, the use of RS is
under-explored in geography in school. One
of the key obstacles to its broader use is the
low access to pedagogically modified aer-
ospace photographs and educational ma-
terials that are of didactic quality. Although
there has been anincrease in the prevalence
of satellite imagery and even the introduc-
tion of satellite receipts into the curriculum
of some countries, the reality of the actual
application of satellite imagery in classrooms
remains erratic and in many cases relies on
the initiative or availability of outside pro-
grams. This lack of engagement between
the increasing technological potentials of RS
and its small infiltration into the daily prac-
tice of teaching is a major gap in the litera-
ture of RS and in education. To fill this gap, it
is necessary to conduct systematic research
and to consider the way RS can be success-
fully implemented in instruction that would
enhance student learning outcomes. Be-
yond its technological potential, RS must
also be positioned within broader educa-
tional policies and curriculum frameworks.
Many modern curricula emphasize STEM
competences, sustainability education, and
digital literacy, which align directly with the
capabilities of RS. For example, in Germany,
RS integration has been linked with interdis-
ciplinary STEM subjects, while in Greece RS
has been highlighted in the context of cli-
mate change education [6]. Embedding RS
within such policy frameworks reinforces its
relevance and ensures that the technology
is not viewed as an isolated innovation but
as part of systemic curriculum reform.

Curriculum development is presently given
new opportunities by the advances in RS
technology. Staffing regional geography
training with RS not only improves the lev-

el of content knowledge but also promotes
competence-based education that moti-
vates students to think through inquiry, find-
ing solutions and providing evidence-based
arguments [7]. The efficient application of
RS to schools is more than simple showing
of satellite images; it is the pedagogical ac-
tivities that involve introduction of RS con-
cepts, satellite data collection and analysis,
thematic maps creation, field study and
data reliability assessment [8]. Besides, in-
teractive and interdisciplinary modules be-
come available, which offers the opportunity
to develop methodological, media, and geo-
spatial competences of students, as well as
critical thinking and self-directed learning
skills [9]. All these advantages indicate the
necessity of revising the approach towards
the teaching of geography and of adapting
it to the current technological and scien-
tific trends. Continuing this discussion, the
current study has a definite aim: to critically
examine the possibilities of RS materials in
enhancing geographical literacy of students
in the framework of systematic review of the
literature. Through research in that has been
indexed in major international databases
this study will not only be descriptive but
also be critical in its synthesis of how RS has
been incorporated into geography instruc-
tion, where it has been successfully devel-
oped and where steps have yet to be taken.
That way, the study fills the above research
gap directly between the accessibility of RS
technologies on one hand and their une-
qual utilization in classroom practice on the
other. The importance of such an aim is the
further revolution of the field of geography
in general. The fast development of geo-in-
formation technologies and their growing
use in education is changing the manner
in which scientific knowledge is provided,
and presents new opportunities of integrat-
ing science, technology and pedagogy even
more closely [10]. However, even with these
possibilities there is an unequal translation
of RS applications into practical resources of
school-level instruction. Such discrepancy
implies a severe necessity of critical analysis
and methodological transition.

It is too, necessary to place RS in its broader
societal effect. The technology has already
changed various industries such as agri-
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culture, management of natural resources,
transportation and environmental surveil-
lance proving its flexibility and applicability
[1]. These practical uses can be effectively
used strategically in learning institutions
to bridge the gap between learning in the
classroom and the global issues like sus-
tainability, climate change and resource
management. An RS imagery, formed in
the complex of the high-end hardware and
software systems and integrated with the
information provided by the vector maps,
provides the essentially comprehensive
vision of the atmosphere, lithosphere, hy-
drosphere, and biosphere of the Earth [12].
However, the didactic modification of these
sophisticated data items is not developed
enough to support the distinction between
the scientific innovations and the classroom
activities.

Considering this, this paper determines that
RS is not only complementary, but the major
transformer of the teaching of geography in
schools. Conventional atlases and textbooks
tend to give inert and generalized images
of the geographical phenomena, whereas
RS has the potential to present dynamic,
high-resolution, and context specific infor-
mation. This change is the foundation of the
main hypothesis of the study: the appear-
ance of the RS materials into the geography
teaching process may result in the signifi-
cant increase of the visibility of the learning
process, its effectiveness, and its relevance.
Simultaneously it presents geography as a
new, scientifically based field that is on the
one hand actively involved in the current
global affairs and on the other hand making
students ready to meet the challenges of
the 21 st century world.

The current research is based on the notion
of geospatial literacy that focuses on the
performance of students in terms of com-
prehending, interpreting, and using the spa-
tial information to resolve the real-life issues.
RS can be directly used to develop this com-
petence as it delivers real data and image-
ry, which can be viewed as a rich source of
geography education. Meanwhile, the pro-
cess of RS integration is consistent with the
approaches of competence-based and in-
quiry-oriented learning that promote the in-

dependent exploration, critical analysis, and
problem-solving by students. In this peda-
gogical approach, one does not see RS ma-
terials as isolated technical tools, but rather
as the means of cultivating more general
cognitive, methodological, and digital skills
that are the focus of 21st-century education.
In spite of these identified possibilities, there
is little active use of RS in school geography.
The gap is caused by lack of didactically ad-
justed material, absence of methodological
assistance to teachers, and the lack of co-
herent inclusion into curricula. As a result,
although the number of applications in the
RS technologies and their rapid evolution
are evident, the transfer of the technologies
into the constant and efficient teaching ac-
tivities at the school level has not been de-
veloped yet.

This disparity between technological possi-
bilities and educational practice is a serious
research gap that needs to be conducted
in a systematic way. Thus, the objective of
the given study is to critically analyze the
potential of RS materials in supporting the
geographical literacy of students through
a systematic literature review. By synthe-
sizing and analyzing research results from
international databases, the study aims to
identify how RS has been integrated into
geography classrooms, what challenges
are currently observed, and what interna-
tional experiences can serve as models to
enhance classroom delivery in practice. In
this way, the study provides both a theoreti-
cal background and a practical approach to
the modernization of geography teaching
and the improvement of geospatial literacy
among secondary school students. To guide
the analysis, the study addresses three re-
search questions (RQ):

RQI. How have RS materials been integrat-
ed into school geography in international
practice?

RQ2.What pedagogical benefits and bar-
riers of RS use in geography education are
reported in the literature?

RQ3. How does RS contribute to the devel-
opment of students’ geospatial literacy and
broader educational competences?
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Based on prior research, the study advances
the following hypothesis: while RS materials
demonstrably enhance students’ geospatial
literacy, motivation, and competence-based
learning, their broader integration into
school geography is hindered by systemic
challenges, particularly insufficient teacher
training, infrastructural limitations, and the
lack of curricular alignment.

The intended beneficiaries of this study are
geography teachers and teacher trainers,
who can directly apply RS in their instruc-
tional practice. At the same time, the review
offers guidance for curriculum designers
and policymakers in modernizing standards,
as well as for researchers seeking to advance
the academic debate on digital and geospa-
tial competences in education.

Materials and methods

At present, one of the main problems lim-
iting the active implementation of RS data
in the educational process is the low availa-
bility of educational aerospace imagery that
fulfils didactic requirements [6]. However,
the experience of world scientists who have
conducted research in this direction allows
us to draw conclusions on the use of RS in
teaching. Therefore, a systematic literature
review (SLR) of research papers and articles
was conducted to determine the relevance,
theoretical basis, effectiveness, and oppor-
tunities for teaching using RS materials in
the school geography curriculum.

The review followed the Preferred Report-
ing Items for Systematic Reviews and Me-
ta-Analyses (PRISMA) protocol to ensure
transparency and replicability. The search
was conducted in three major databases,
Web of Science, Scopus, and PubMed, as
they provide high-quality, peer-reviewed
publications in both educational and envi-
ronmental sciences. The search covered the
period 2010-2024 to capture both founda-
tional and the most up-to-date studies. The
main keywords and Boolean combinations
used were: “remote sensing” AND “school
geography”, “remote sensing” AND “geog-
raphy education”, “geospatial literacy” AND

"o

“teaching”, “satellite imagery” AND “curric-

ulum”. Inclusion criteria were: (a) peer-re-
viewed journal articles; (b) studies explicitly
focused on RS in the context of school ge-
ography education; (c) publications in Eng-
lish; (d) full-text availability. Exclusion criteria
were: (a) duplicate records; (b) conference
abstracts or short notes without full data; (c)
studies unrelated to school-level geography;
(d) inaccessible full-texts.

From an initial 43 records, 5 duplicates were
removed, leaving 38 papers. After screen-
ing abstracts, 6 studies were excluded due
to limited access to full-texts. 32 full-text ar-
ticles were evaluated in detail. Of these, 7
studies were excluded at the eligibility stage
because they either (i) focused exclusive-
ly on higher education, (ii) dealt only with
technical aspects of RS without pedagogical
application, or (iii) lacked empirical or didac-
tic relevance. As a result, 25 articles were in-
cluded in the final synthesis (Figure 1).

During the eligibility stage, the studies that
explicitly addressed the pedagogical use of
RS in geography classrooms were retained
as high-relevance examples. For instance,
Bodzin [13] and Bodzin & Cirucci [14] provid-
ed early models for integrating Google Earth
and RS imagery into geography lessons. Cox
et al. [15] and Zhu et al. [16] examined how
RS can foster climate change education and
interdisciplinary learning, while Adaktylou
[17] demonstrated its value for phenome-
non-based teaching in primary schools. Dzi-
ob et al. [18] and NuUnRez et al. [19] explored
innovative practices such as flipped learning
and interdisciplinary modules, and Osco et
al. [20] reviewed the emerging role of UAVs
and deep learning in RS education. These
studies were coded as high-relevance be-
cause they directly connected RS with com-
petence development, creativity, and envi-
ronmental awareness in school geography.

The selected papers were then coded and
thematically analyzed. An inductive coding
procedure was applied: first, each study was
read in detail and coded for its focus (e.g.,
creativity, motivation, teacher development,
environmental awareness). Next, the codes
were grouped into thematic categories re-
flecting the main pedagogical contributions
and challenges of RS. This process ensured
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that the analysis moved beyond descriptive
statistics and provided a structured synthe-
sis of benefits, barriers, and implications for
practice.

To complement the qualitative synthesis, a
bibliometric mapping was carried out using
VOSviewer 1.6.17. The software was applied
to visualize keyword co-occurrence net-
works and thematic clusters in the selected
articles. This approach revealed dominant
research trends such as the integration of
RS into STEM curricula, its role in climate
change education, and the importance of
teacher training. The clustering of keywords
also helped to identify gaps, such as the
underrepresentation of professional devel-
opment research and limited attention to
curriculum reform. The visualization results
thus contributed to both the classification
of topics and the discussion of internation-
al experiences. In addition, the studies were
classified by research methodology (qualita-
tive, mixed methods, semantic analysis, sci-
entometric analysis, etc.). This classification
was important not only for descriptive pur-
poses but also for assessing the strength of
evidence across the literature. By mapping
methodological diversity, it was possible to
identify where empirical validation is strong-

er (e.g., mixed-methods designs) and where
the literature relies more on conceptual or
exploratory approaches. This step ensured
that the review did not simply summarize
studies but critically reflected on their meth-
odological rigor.

We acknowledge several methodological
limitations. First, the review was limited to
three databases and to English-language
studies, which may have introduced publi-
cation and language bias. Second, as a liter-
ature-based study, it does not provide em-
pirical classroom validation, which should be
addressed in future research. Third, the ex-
clusion of certain non-indexed or regionally
published works may have limited the scope
of perspectives included. Finally, while PRIS-
MA ensures transparency, the relatively small
sample size (25 articles) constrains the gen-
eralizability of the findings. Nevertheless, by
combining systematic screening, thematic
coding, bibliometric visualization, and crit-
ical synthesis, the present study provides a
replicable and methodologically rigorous
account of how RS has been used in school
geography, what benefits and barriers exist,
and what implications can be drawn for cur-
riculum development and teacher training.

é Papers identified through Additional papers identified
é database search (43) through other sources (n=0)
E v v

Records after duplicates eliminated (n=38)
[=14]
g v v
8
g Papers screening (n=38) = Papers removed (n=6)
- | }
= Full text papers assessed for % Full text papers exluded for
%‘3 eligibility (n=32) reasons (n=7)
el Journal articles (n=17)
iz Papers mcglldn_lg m_gl;ahtatlve —»  Book chapters and conference
2 synthesis (n=25) proceedings (n=8)

Figure 1. PRISMA flow diagram
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Results

As a result of the study, through a system-
atic literature review of 25 papers that spe-
cifically explored the use of RS materials in
the teaching of school geography, we found

that 32% of the research papers were writ-
ten in a creative and motivational way. In
addition, 24% of the papers were aimed at
explaining the benefits of RS materials in
geography education (Table 1).

Table 1. Distribution of 25 papers by research area

N2 Research Area Number of Studies Percentage

1 Benefits of RS materials in geography education 6 24.00

2 Learning and skills development 4 16.00

3 Creativity and motivation 8 32.00

4 Diversity and increased presence 3 12.00

5 Teacher professional development 5 20.00
Total 25 100

Furthermore, out of the 25 selected papers, 6
papers (24 %) used mixed research method,
4 papers (16 %) used qualitative data analysis
method and the next 4 papers (16 %) used

semantic network analysis method (Table 2).
However, the method of scientometric anal-
ysis was the least used method (4%).

Table 2. Distribution of 25 papers by methodology

Ne Methodology Number of Studies Percentage
1 Qualitative data analysis 4 16.00
2 PRISMA method 3 12.00
3 Metasynthesis approach 3 12.00
4 Mixed methods 6 24.00
5 Integrative review 2 8.00
6 Scientometric analysis 1 4.00
7 Semantic network analysis 4 16.00
8 Critical review 12.00
Total 25 100

In the course of the study, by analysing the
works of scientists, the specifics and focus
of each paper were determined and topics
were proposed (Table 3). Of the 25 papers

selected for the study, the highest number
of papers were published in 2020-20%, 2021-
16%, and 2019-12%.
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Table 3. Distribution of 25 papers by theme

N2 Authors Dates Themes
1  Simerska [3] 2023 The importance of RS in geography education
2 Prakash et al. [4] 2021 Implementation of RS in Geography Teaching: Potentials and
Challenges
3 Nandi[8] 2016 Learning Methods of RS In the 2013 Curriculum of Secondary
School
4 \oss et al. [9] 2008 Learning modules-A way to integrate RS methods in school
education
5 Wuetal [10] 2014  Application of RS in Training Geospatial Cognitive Abilities of
Secondary Students
6 Bodzin [13] 2011 The implementation of a geospatial information technology (GIT)-
supported land use change curriculum with urban middle school
learners to promote spatial thinking
7 Dziob et al. [18] 2020 Interdisciplinary teaching using satellite images as a way to
introduce RS in secondary school
8 Nunezetal [19] 2020 Effectiveness of innovate educational practices with flipped
learning and RS in earth and environmental sciences—An
exploratory case study
9 Bednarzetal. [2]] 2000 Mission geography: linking national geography standards,
innovative technologies and NASA
10 Naumann et al. 2009 RS in school-Theoretical concept and practical implementation
[22]
11 Saputro et al. [23] 2020 The Students Spatial Critical Thinking Skill by Using Map and RS
Imagery on Geography Lesson
12 Lindner et al. [24] 2019  Expanding STEM Education in Secondary Schools: An Innovative
Geography-Physics Course Focusing on RS
13 Ridha et al. [25] 2021  The problems of teaching geospatial technology in developing
countries: Concepts, curriculum, and implementation in Indonesia.
14 Hilton [26] 2023  Geography and environmental science
15 Hodam et al. [27] 2020  Bringing earth observation to schools with digital integrated
learning environments
16 Dannwolf et al. 2020 Bringing earth observation to classrooms—the importance of out-
[28] of-school learning places and e-learning
17  Firomumwe [29] 2022  Exploring the opportunities of virtual fieldwork in teaching
geography during covid-19 pandemic
18 Danaher et al. 2021 Sustainability: A regional Australian experience of educating
[30] secondary geography teachers
19 Nellis [37] 1994  Technology in geographic education: Reflections and future
directions
20 Kholoshyn et al. 2021  The application of geographic information systems in schools
[32] around the world: a retrospective analysis.
21 Shakhislam et al. 2024  Opportunities and challenges of using geospatial technologies in

[33]

teaching school geography in Kazakhstan
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22 Schulman et al. 2021  Training teachers to use RS: The YCHANGE project
[34]
23 McCormack [35] 2010  Remotely sensing affective afterlives: The spectral geographies of

material remains.

24 Agbaje et al. [36] 2019  Education and Training in Applied RS in Africa: The ARCSSTE-E

Experience

25 Sanjoto et al. [37] 2019  Improvement of Geography Teacher’s Skill in Making Learning
Media Based on RS Image.

As shown in Table 3, 16% of the authors have
published their articles in RS. More specifi-
cally: Dziob et al. [18], Hodam et al. [27], Dan-
nwolf et al. [28] and Lindner et al. [38] pub-
lished their research papers in this journal.
Remote Sensing, journal is an international

peer-reviewed open access mdpi journal
dedicated to the science and application
of RS technologies. The remaining authors
have published their research in various
publications as shown in Table 4.

Table 4. Distribution of 25 papers by publishers

N2 Publishers

Number of Studies Percentage

1 IEEE 2000 International Geoscience and Remote 1 4.00

Sensing Symposium. Taking the Pulse of the Planet: The
Role of Remote Sensing in Managing the Environment

2 International Journal of Online Engineering 1 4.00
3 Geografie 1 4.00
4 Book: Disruptive Technology, Industry 4.0, Advances in 1 4.00
5 Remote Sensing 4 16.00
6 E-Learning Tools, Techniques and Applications, Potsdam 1 4.00
7 In IOP Conference Series. Earth and Environmental 1 4.00
Science. IOP Publishing.
8 Int. Arch. Photogramm. Remote Sens. Spat. Inf. Sci. 1 4.00
9 In International Conference on Science and Education 1 4.00
and Technology
10 In Geoinformatics Forum 1 4.00
n Journal of Geography 1 4.00
12 In Satellite Technology in Education. Routledge. 1 4.00
13 Journal of Research in Science Teaching 1 4.00
14 International Journal of Geography and Geography 1 4.00
Education
15 Education Sciences 1 4.00
16 Journal of Geography 1 4.00
17 In Journal of physics: Conference series. IOP Publishing. 1 4.00
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18 International Research in Geographical and 4.00
Environmental Education
19 Review of International Geographical Education Online, 4.00
20 Annals of the Association of American Geographers 4.00
21 International Journal of Geo-Information 4.00
22 In International Conference on Rural Studies in Asia. 4.00
Atlantis Press.
Total 25 100

Thus, the literature review of the selected re-
search papers identified the main research
areas by using the keyword ‘Teaching re-
mote sensing in school geography'. As a re-

convolutional neural
network

big data
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sult, it became clear that research in remote
sensing, environmental monitoring, remote
sensing technologies and ecosystems dom-
inated (Figure 2).
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Figure 2. Keywords Teaching RS in school geography
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These findings provide the basis for further
discussion of how RS has been integrated in
European school curricula.

Discussion

This study shows that there is still a partial
utilization of RS materials in the geography
of schools. Despite the fact that the sys-
tematic review indicated that an increasing
number of studies focus on creativity, moti-
vation, and the positive effects of RS appli-
cations, the evidence indicates that the ac-
tual practice in the classroom is haphazard
and uneven. Professional development of
teachers, alignment of the curriculum and
development of didactically adapted ma-
terials are not sufficiently represented yet,
even though the role of RS in enhancing
geographical literacy is recognized. These
findings are strengthened by international
experiences. Under the example of Germa-
ny, RS is lacking in the standard secondary
education when contrasted with the explicit
presence of the subject in the contemporary
educational systems that focus on informa-
tion technologies [38]. These observations
directly respond to RQ1 by showing how RS
has been integrated into school geography
across different contexts. The reviewed liter-
ature reveals that RS integration has taken
the form of new interdisciplinary subjects
(e.g., Geography-Physics in Germany), the
use of digital and AR-supported tools in
STEM lessons, and pilot projects aimed at
embedding RS within environmental and
sustainability education. However, these in-
tegrations remain uneven, fragmented, and
often dependent on local initiatives rather
than systemic adoption. The example of the
pilot subject Geography-Physics, created
with the involvement of the Universities of
Bonn and Bochum together with the local
secondary schools, demonstrates a new
approach to integrating RS into the STEM
education [24]. Under this initiative, hyper-
spectral data and augmented reality (AR)
apps were brought to the classrooms. Nev-
ertheless, even with these developments,
there have been technological and peda-
gogical challenges to implementation, in-
cluding lack of IT infrastructure and lack of
familiarity with RS amongst new teachers

[39]. Such issues are direct reflections of the
more general gap that we have found in our
review, i.e. that interest in the RS integration
is frequently greater than the institutional
and infrastructural resources provided to
facilitate its practical implementation. The
same case occurs with the United Kingdom.
A recent study by Hilton [26] that of all geog-
raphy teachers, a third had not gotten any
special training in RS and its applications to
the environment, despite the growing avail-
ability of digital resources. This occurrence
of teacher preparation is associated with the
fact that comparatively few studies covered
the professional development. It also reveals
the fact that there is still a huge disjuncture
between the potential of RS and the will-
ingness of teachers to employ it properly
in their classrooms. RS technologies may
be used as potent climate education gen-
erators in Greece, the country that is highly
susceptible to climate change. Neverthe-
less, Asimakopoulou et al. [40] have noted
that education about climate change in
schools has been sparse, in part because of
the interdisciplinary nature of the topic and
the institutional obstacles inherent in the
day-to-day school-based practice. This is in
line with our review that revealed that even
though RS iscommonly being introduced as
a tool to promote environmental awareness,
the same has not been a consistent part of
the curriculum and its implementation re-
guires numerous curriculum reforms. These
cross-national findings provide an answer
to RQ2, illustrating both the pedagogical
benefits and the barriers of RS in geography
education. On the one hand, RS promotes
motivation, creativity, environmental aware-
ness, and interdisciplinary competences. On
the other hand, its adoption is limited by
insufficient teacher training, infrastructural
deficits, inflexible curricula, and the lack of
didactically adapted resources. The litera-
ture therefore highlights a dual reality: RS is
widely recognized as beneficial, yet systemic
barriers prevent its consistent implementa-
tion in schools.

The Spanish example also indicates the ed-
ucative value of RS. MartinezVega et al. [4]]
applied satellite imagery to map land use in
Madrid to create thematic resource, which
can easily be applied in classes. These exam-
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ples demonstrate that the value of RS lies
not only in general claims about improving
geospatial thinking but also in its concrete
pedagogical applications. In Spain, satel-
lite imagery was used to interpret land-use
changes and foster environmental aware-
ness, while in Germany, AR-supported hy-
perspectral data facilitated STEM-based
competences. Such cases illustrate how RS
can lead to measurable learning outcomes
when embedded into structured teaching
strategies rather than being treated as sup-
plementary material. Such resources not
only reveal urban processes, but also help to
develop the skills of environmental aware-
ness and space reasoning of the students.
This evidence addresses RQ3 by confirming
that RS contributes directly to the devel-
opment of geospatial literacy and broader
competences. The reviewed studies demon-
strate that RS enhances students’ ability
to interpret spatial data, fosters scientific
inquiry and critical thinking, and supports
competence-based and interdisciplinary
learning. In this way, RS proves to be a ped-
agogical instrument that goes beyond vis-
ualization to actively build key 21Ist-century
skills. These applications can be associated
with the high level of creativity and motiva-
tion that we reviewed but also refer to the in-
sufficient systemic structures to guarantee
uniform application of RS in schools. Swit-
zerland depicts opportunities as well as chal-
lenges. Although RS and digital approaches
are scarcely represented in secondary edu-
cation, the creation of special courses in RS
and the establishment of the Web Hub gives
encouraging perspectives of integration.
Web Hub provides useful teaching mod-
ules and student project portals and teach-
er training. Surveys however show that the
coverage of these initiatives is modest be-
cause of small sample sizes and self-assess-
ment constraints. This once again points out
that although we do have innovation; scal-
ing and mainstreaming RS in education are
still acute issues. Another applicable view is
presented by Portugal. Indeed, the absence
of GIS training and the inflexibility of curric-
ulum schedules are barriers to the adoption
of geospatial technologies as demonstrated
by Esteves and Rocha [42]. This aligns with
our discovery that there has been a minority
of studies that have directly dealt with the

professional development of the teachers, a
structural deficiency in the research on RS
education at the present. In the absence
of specific assistance, teachers cannot take
advantage of the potential RS has to prac-
tice in the classroom. Along with these do-
mestic experiences, the pioneer digital solu-
tions like Geospektiv and Edu sat are the
future-oriented solutions [43]. Geospektiv
encourages the incorporation of Earth Ob-
servation data into geography curriculum
and Edusat offers interdisciplinary, hands-
on tools to help students be engaged with
environmental concerns. Both sites display
the potential of RS to be used as a connector
between the scientific and practice-based in
the classroom, giving youngsters concrete
chances to acquire geospatial competences
and environmental literacy. But their wider
use is still in its infancy, and it needs planned
assessment and institutional acceptance.
Altogether, the evidence supports the main
assumption of this paper: RS materials can
play an important role in geographical liter-
acy of students and in the modernization of
teaching geography. However, as our find-
ings, and our experience in other countries
indicate, they have to be limited by struc-
tural factors, under-training of teachers, and
the lack of curricular integration. To meet
these challenges, there should be concerted
efforts such as curriculum reform, investing
in digital infrastructure, as well as design-
ing professional development programs to
be adopted by teachers. It is only in this way
that RS technologies can cease being inno-
vative add-ons and become integral to the
teaching and learning of geography so that
students can be better equipped to handle
the demands of the growing interconnect-
ed and environmentally complex world

Although most of the reviewed studies orig-
inate from Western Europe, the implications
extend to a wider range of educational con-
texts. The challenges identified, such as lim-
ited teacher training, infrastructural barriers,
and insufficient curricular integration, are
particularly relevant for developing coun-
tries, where resource constraints may fur-
ther hinder the adoption of RS. At the same
time, these regions present opportunities to
leapfrog traditional approaches and embed
RS technologies directly into modernized
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curricula. Thus, while this review highlights
European experiences, its findings pro-
vide transferable insights for both local and
global contexts, underscoring the need for
cross-regional comparative research. Taken
together, the findings support the working
hypothesis of this study: while RS materials
demonstrably enhance geospatial literacy,
motivation, and competence-based learn-
ing, their wider adoption is constrained by
systemic challenges. The lack of teacher
training, infrastructural limitations, and in-
sufficient curricular integration repeatedly
emerged across the literature, confirming
that without structural reforms and policy
support, RS will remain underutilized de-
spite its strong pedagogical potential.

Conclusion

The primary objective of this study was to
critically analyze the potential of remote
sensing (RS) materials for supporting ge-
ographical literacy in school geography
through a systematic literature review. Guid-
ed by the research questions — (RQ1) how RS
has been applied in geography classrooms,
(RQ2) what benefits and challenges have
been identified in the literature, and (RQ3)
what gaps and opportunities exist for fu-
ture integration - the review synthesized
evidence from 25 peer-reviewed articles.
The findings show that while RS has been
recognized internationally as a valuable
tool for developing geospatial reasoning,
motivation, and inquiry-based learning, its
actual classroom implementation remains
fragmented, constrained by limited teacher
training, inadequate infrastructure, and the
absence of consistent curricular integration.

This paper establishes that application
of schools geography through the use of
RS material can greatly improve students
through geospatial literacy, spatial reason-
ing, and interdisciplinary competences.
RS allows bringing the realistic data of the
Earth observation into the classroom that,
in addition to the motivation and interest
in geo-environmental challenges, trains im-
portant scientific skills, including inquiry,
interpretation of data, and systemic think-
ing. These conclusions substantiate the the-

oretical applicability of geospatial literacy
theories and competency-based curriculum
models, arguing that RS is not a technolog-
ical device but a pedagogical one that does
not only update the geography education
system but also makes it work according to
the requirements of learning in the 21st cen-
tury.

The implications in practice are as well sig-
nificant. To make RS a sustainable part of
the geography education, teacher training,
curriculum integration, and investment in
infrastructures are needed. RS resources
should be didactically modified to the class-
room requirements, with the help of free-of-
charge platforms as well as explicit meth-
odological recommendations. To make
sure that RS becomes a part of the national
standards and to offer schools the digital
resources to be used in the practice, policy-
makers and educators should cooperate. In
the absence of these systemic changes, RS
will not be fully used even though its poten-
tial has been proven.

There are a number of weaknesses that
should be noted. There is also a limited lit-
erature base with most of the studies being
conducted in Western Europe and no evi-
dence of underrepresented areas. Another
important limitation of this review is its reli-
ance on secondary sources. While it synthe-
sizes valuable international experiences, it
does not include direct empirical validation
such as classroom trials, teacher interviews,
or student feedback. As a result, the find-
ings remain largely conceptual and require
further testing in practice to assess their
impact on actual teaching and learning out-
comes. There is a lack of methodological va-
riety with a comparatively small number of
longitudinal or experimental designs used
to determine long-term learning outcomes.
Moreover, the role of teacher professional
development and institutional obstacles
was also not well reviewed in the exist-
ing literature, which cannot be considered
enough to assess the scalability of RS imple-
mentation in schools comprehensively. This
does not mean that future studies should
not continue to rely on the descriptive case
study design, but rather the effectiveness of
RS-based teaching in various educational
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and cultural settings should be tested. This
study is limited by its theoretical character,
as it is based solely on the synthesis of ex-
isting literature and does not include a ped-
agogical experiment or empirical classroom
validation. As a result, the integration of RS
materials into recognized instructional de-
sign models (e.g., Bloom'’s taxonomy, con-
structivist approaches, inquiry-based learn-
ing) was not directly tested. Future research
should therefore conduct classroom-based
interventions to evaluate how RS contrib-
utes to different levels of learning outcomes,
student motivation, and problem-solving
competences. Such studies would allow for
a stronger alignment between the tech-
nological potential of RS and established
didactic frameworks, and provide teachers
and policymakers with practical strategies
for implementation.

Longitudinal research is required to identify
the long-term effect of RS on the compe-
tences of students, whereas cross-national
analysis would help to define what is best
in terms of curriculum development and
teacher training. Besides, the additional in-
vestigation of the policy and infrastructural
circumstances under which RS can be im-
plemented will be crucial to narrow the gap
between the technology opportunities and
practice in the classroom. Finally, RS tech-
nologies can turn the school geography into
a subject that focuses on inert materials into
a living subject using the real-life data and
global issues. To do so, there is a need to
take action both academically and in prac-
tice: conceptually, RS needs to be integrated
into the educational systems, practically, it
should be backed up with teacher educa-
tion, restructuring of the curriculum and
investment in online infrastructure. Only in
this way can RS become a part of geography
education, training students to critically ad-
dress the challenges of the quickly evolving
world.

The added value of this study lies in its sys-
tematic synthesis of international research
on RS in school geography, going beyond
isolated case descriptions to identify com-
mon patterns, recurring challenges, and
transferable solutions. By explicitly linking
RS to geospatial literacy frameworks and

competence-based education models, the
review advances both theory and practice.
It provides a foundation for curriculum de-
velopers, teacher trainers, and policymakers
to systematically embed RS into geography
education and thus contributes original in-
sights to the ongoing modernization of the
field. This study also has significant implica-
tions on pedagogy and curriculum develop-
ment besides explaining the relevance of RS
in enhancing geospatial literacy. The review
demonstrates that RS materials have the ca-
pacity to motivate students, improve inquiry
based learning and offer real, data rich con-
texts in the teaching of geography. Simulta-
neously, the results imply that the effective
implementation should be associated with
adherence to known instructional models
including the taxonomy proposed by Bloom,
constructivist pedagogical techniques, and
inquiry. With the integration of RS into these
models, teachers have an opportunity to go
beyond the supplementary use to organ-
ized integration that builds a higher level of
thought process skills, problem solving skills
and environmental awareness. The current
study, however, has weaknesses of being
purely theoretical since it relies only on the
synthesis of secondary sources without
classroom testing. There was no direct test-
ing of RS integration into instructional mod-
els and specific learning outcomes, student
engagement and teacher feedback were not
evaluated in the study. Future studies must
hence use empirical research procedures
such as pedagogical experiments, lesson
design and measurement of the outcomes
of learning to ascertain the applicability of
RS in various school settings and grade lev-
els. There is also a need to carry out compar-
ative studies across geographical regions
particularly in Kazakhstan and other related
educational systems to localize global ex-
periences. The creation of assessment in-
struments and quantifiable outcomes (e.g,,
better map-reading skills, spatial reasoning,
or problem-based learning results) would in-
crease the practical usefulness of RS in the
teaching of geography further. The implica-
tions of this review are relevant for multiple
audiences. For educators, RS should be intro-
duced through practical teaching modules,
open-access platforms, and targeted pro-
fessional development that equips teachers
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with both technical and didactic skills. For
researchers, future studies need to move
beyond descriptive reviews and undertake
classroom-based experiments, longitudinal
designs, and cross-national comparisons to
measure how RS affects specific learning
outcomes such as spatial reasoning, map
interpretation, and problem-solving com-
petences. For policymakers and curriculum
developers, the findings underline the ur-
gency of investing in digital infrastructure,
embedding RS into national standards, and
developing policy instruments that support
schools in adopting innovative geospatial
technologies. Only through coordinated ef-
forts across these levels can RS evolve from a
promising innovation into a sustainable pil-
lar of geography education that equips stu-
dents to critically address the challenges of
an increasingly complex and interconnect-
ed world.
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MekTen reorpadmsacbiH OKbITyAa KalbIKTbIKTaH 30HATay
MaTepuangapbliH aneyeTTi nanganaHy Typasbl agebuerttepre

Xyneni wony

E.O. UcakoB ¥, LLLY. NancxaHoB', T. Flany?

'AGal aTbiHOaFbl Ka3sak WITTbIK MefarormkanblK YHUBEPCUTETI,

Anmarbl K., KasakctaH Pecny6nmkachl

2NloBaH KBMKMU» reorpadusa MHCTUTYTbI, CepbUs FbiNbIM XaHe oHep aKaaeMUsChbl,

Benrpapn, Cepbusa

@ AHpaTna. MekTtenTeri reorpaduraHbl OKbITYAa YXepai KalblKTbiKTaH 3oHATay (MKK3) Ma-
Tepuangapbl Xep YXyMecCiHiH Heri3ri KOMMNOHeHTTepiH GipikTipyde FbiibiMU GiNiMHIH
MaHbI34bl 1eMeHTI peTiHAe eTe MaHbI3Abl pen aTkapaabl. Anavga MekTen reorpadpus-
CbIH OKbITyAa XXK3 MaTepuangapblH KoNgaHyFa ereH CypaHbICKa KapaMacTaH, onapabl
KonaaHy ToeMeH AeHrenae Kanbin oTblp. CoHObIKTaH, 6yn 3epTTeyaiH MakcaTbl MeKTen
reorpadudacbiH oKpITyAa XXK3 gepekTepiH nanganaHy MyMKiHOIKTepi Typarnbl agebuet-
Tepre »yweni Wwony »kacay 6onbin Tabbinagbl. Byn 3epTreyne, 6i3 PRISMA sgiciH konga-
Ha oTblpbin, Web of Science, Scopus »aHe PubMed gepekkopniapbiHOa MHOEKCTENTeH
FbITbIMW YKypPHangapha »XapvsanaHFaH MakananapAbl Tangagbik. HaTvkenep kepceT-
KeHaen, TaHdanraH 25 MakanaHbiH, 32% - bl LWbIFaPMaLUbIfIbIK YXOHE MOTUBALUAbIK, CU-
naTTa 6o5ca, 24% - bl KALWbBIKTbIKTAH 30HATay MaTepuangapbliHbiH reorpaduanblik 6iniM
Gepyneri apTbIKLWbINbIKTApPbIH TyciHAipyre 6arbiTTanFaH. CoHbIMeH KaTap GipiKTipinreH
3epTTey aaici bovbiHLLA 6 Makana (24%), AepeKTepai TangaynbiH canasnbl 84iCTePiH KO-
OaHa oTblpbin 4 Makana (16%), ceMaHTMKanbIK »Xenifik Tangaygbl KongaHa oTbipbin 4
Makana (16%) »a3blfiFaHbl aHbiKTanabl. CaHbl 6ovbiHLWa 2020 Xbin (20%) eH, kern Maka-
nanap »apuanaHfaH Xbl1 peTiHAe aHbiKTanabl. ABTopnapabiH 16% - bl ©3 3epTTeyepiH
Remote Sensing »xypHarnbiHAa »apuvsanaraH. Ocbinanvia, 6i3 frepMaHung, ¥bibputaHmg,
Mpeuunqa, Micmanwsa xxaHe MopTyranua cuakTbl baTbic Eypona engepiHiH MekTenTepae re-
orpaduaHbl oKplTyna XK3 MaTepuangapbiH NanpaanaHynarbl OH TOXIPUOECiH aHbIKTa-
ObIK. Byn 3epTTey MeKTen oKyLWblNapblHbliH FEOKEHICTIKTIK TaHbIMAbIK, KabineTtepiH XXK3
MaTepuangapblH KONAaHyOblH TUIMAINITIH Herizgey apKplbl 9aebueTke ynec KocyFra

GarblTTanFaH.
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CucteMaTUUYeCKni 0630p NuTepaTypbl O NOTEHUUANTbHOM
MCMoJIb30BaHMM MaTepUasrioB AUCTaHLUMOHHOIO 30HAUPOBaHUS
B NpenofaBaHUMU LUKONbHOMU reorpadpum

E.O. Ncakos*, LLL.Y NancxaHoB!, T. Fany?

'Ka3axCKuM HauMoHanbHbIM Nefarormyeckmnin yHmBepcmuTeT nm. Abas,

r. AnMaTbl, Pecnybnmka KasaxctaH

2feorpaduueckuin MHCTUTYT “NoBaH Lisuny”, Cepbckas akageMums HayK 1 MCKYCCTB,
Benrpan, Cepbus

AHHoOTaumA. B LIKONbHOM 06y4eHUn reorpadumm MaTtepmansbl ANCTaHLMOHHOIO 30HAM-
poBaHua 3emnu (O33) UrpatoT oUeHb BaXKHYH POSib KaK BaXKHbIN 3NEMEHT Hay4YyHOoro
3HaHUA B HTErpaL M OCHOBHbIX KOMMOHEHTOB crcTeMbl 3eMn. OgHaKo, HECMOTPS Ha
CMpOC Ha Mcrnonb3oBaHMe Matepuanos [033 B npenofaBaHUM WKOMNbHOM reorpaduu,
MX UCMOMb30BaHMe OCTaeTCa Ha HU3KOM ypoBHe. [Mo3ToMy Lenblo JaHHOro UcCnedo-
BaHWA ABSETCS CUCTEMATUYECKMIA 0O30P NUTEPATYPbl O BO3MOXHOCTSIX MCMOMb30Ba-
HMA fgaHHbIX 133 B npenogaBaHuu WKONbHOW reorpadumun. B aToM nccnegoBaHUM Mbl
MNpoaHanmM3npoBann craTby, OMybBNMKOBaHHbIE B Hay4YHbIX XypHanax, MHOeKcupye-
MbIX B 6a3ax OaHHbIXx Web of Science, Scopus n PubMed, ¢ ncnonbsoBaHmem metofa
PRISMA. Pe3ynbTaTbl Mokasasnu, 4To U3 25 oTobpaHHbIx cTaTtel 32% 6bl/1 TBOPUYECKUMM
M MOTUBUPYIOLLIMMMU, B TO BPEMS KakK 24% OblNin cocpefoTodeHbl Ha O6bACHEHWN Mpeu-
MYyLLLEeCTB MaTepmanoB ANCTaHLIMOHHOIO 30HOMPOBaHUSA B 0BydYeHUM reorpacdmm. Kpo-
Me TOro, YCTaHOBMEHO, YTO MO MeToAy UHTErPUPOBaAHHOIO UCCNeAoBaHUA HanMMcaHo 6
cTateln (24%), 4 CcTaTbU C UCMO/Ib30BAHMEM KayeCTBEHHbIX MeTOOOB aHanmsa OaHHbIX
(16%), 4 cTaTbh C MCMONb30BAHMEM CEMAHTUUYECKOro ceTeBoro aHanmsa (16%). Mo konu-
yecTtBy 2020 rof (20%) 6bin1 onpefeneH Kak rog ny6amkaumm HambonbLLero Konm4yecTsa
cTaTei. 16% aBTOpPOB OMnybMKoBan CBOU MCCNefoBaHUsa B XypHane Remote Sensing.
TakMM 06pa30M, Mbl BbIIBUIN MOMOXUTENbHbIW OMbIT 3aMagHOEBPOMNENCKMX CTPaH, Ta-
KMX Kak fepmManHud, BennkobputaHma, Moeumns, Vicnanua v MopTyranus, B UCMoAb30-
BaHWU MaTepuanos 433 npu obyyeHnmn reorpadum B WkKonax. JaHHoe nccnegoBaHume
HanpaBneHo Ha BHeCeHMe BKada B nuUTepaTtypy nyteM o60CcHOBaHUS 3ddEKTUBHOCTHU
MCMoNb30BaHMA MaTepmranos [133 reonpocTpaHCTBEHHbIX MO3HaBaTeNbHbIX CMOCOOHO-
CTEW LUKOSTIbHUKOB.

KnioueBble cnoBa: npenopaBaHue LLIKOSTbHOM reorpacbmm, ONCTaHUMOHHOE 30HONPO-
BaHWe, NoTeHLuUMarlbHoOe MCIMoJib30BaHME MaTepnanos, cucTeMaTU4eCKum o63op numte-

paTypbl.
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dPusmnka NaHi 6oMbIHLLA KapananbiM MeXaHUKabIK,
Ky6blNbicCTapAbl KOMMbIOTEPMEH KOpHeKiney

J.A. Cmarynogsa', [.E. Kyat6aeBa?*, LL.M. LUynHwmnHa3 M.b LLlakeHoB*
1243KaHCyripoB aTbiHOAFbl XXeTicy YHMBepCUTETI

TanobikopraH K., KasakctaH Pecnybnumkachi;

3bl. ANTbiHCapWH aTbiHOaFbl ¥ATThIK 6iNliM akageMusachl
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@ AHpaTna. byn Makanaga »annbl 6iniM 6epeTiH MeKTenTiH dU3MKa MaHiHIH MexaHKKa-

NbIK MpouectTep MeH Kyb6bibICTapblH KOMMbIOTEPIK KOpHEKiNey apKbibl OKbITYObIH,
TUiMAINiri 3epTTenai. 3epTTeyaiH, 6acTbl MaKcaTbl - KapananbiM MexaHUKarblK, KyObiibl-
CTap MeH npoLecTepai KOMMNbIOTEPIK KOPHeKINey apKplfbl OKyWblNapablH TYCiHY AeH-
reriH OambITydbl TEOPUANbIK XoHe MpPaKTUKanblK TYPFblAaH 3epTTey. KoMnbioTepik
KepHeKiney — oKyLWblHbIH PU3MKaNbIK NPOLECTI Ke3 anabliHa enecreTyiHe, KyOblfbICTbIH,
Heri3ri 3aHAObINbIKTaPblH HAKTbl dPi aHbIK TyCiHyre »araoaw »acanabl. byn agic Teopum-
AnbiK 6iniMAOI NpakTMKaMeH GaknaHbICTbipa OTbIPbIM, OKYLbIHbIH OMNay KabineTiH ga-
MbITyFa biknan etefi. DM3nKanblk KO3FanblCTapabl aHMMaLMA TYPiHOE KOPCETY apKbibl
OKyLUbINApAblH KbI3bIFYLLUbIbIFbIH @pTTbIPbIMN, OKY MaTepuasnblH KabblnaayblH eHinae-
Tyre 6onaabl. 3epTTey XXyMbICbl 6apbicbiHaa Python 6arnapnamanay TiniHiH Tkinter kiTa-
nxaHacbl KOMAAHbIMbIM, OKYLUbINAPAbIH TYCIHYIHE XeHin api KapananbiM Moaenbaep Xa-
canabl. ATan anTKaHAa, aBTOKeNMIKTiH, FOPU30HTab XONAaFbl KO3FasbICbl, AeHEHIH epKiH
Ky/1aybl, FOPU30HTanb 6aFbITTa NaKTblPbIFaH AeHEeHIH KO3FarblCbl CUSAKTbI MeXaHMKanbIK,
npouecTep KecKiHaenai. 3epTrey yMblCTapbl TanablKOpFaH KanacbliHbIH Kyxkabaln Ka-
CbIMOB aTblHAaFbl N228 IT MeKTen-nnueniHiH, 9-CbiHbINTapbIMEH YXypPri3ingi. XXyMbicTa
MexaHWKanblK KyOblNblCTapabl KepHeKiney aficiH nanaanaHbin OKbITYAbIH HaTMXenepi
cunaTtTanaabl. 3epTTey »YMbICbIHbIH COHbIHAa 6iniM 6epy NpoueciHe MyHOaM SaiCTi eH-
risy 60MblHLLIA YCbIHbICTap XaHe du3nKaHbIH 6acKa 6eniMaepiH OKpITyda KOMMbOTEPiK
TexHonornanapabl KonaaHyablH 6onalak MyMKIHAIKTEPI KapacTblipbinagbl.

KinTTi cespep: MexaHuKa, GU3UKambIK MPOLLECC, MoAeNb, KOMMbIOTEPIIK KepHekKiney,
nporpamMma.

Kanai peiekces anyra 6onagbl / Kak untnposatb / How to cite: Cmarynosa, J1.A.,
KyaTt6aeBa* [.E., LUynHLWMHa, L. M., LLlakeHOB, M.B. ®13KKa NaHi 6oMbiHLLa Kapanan-
bIM MexaHWKanbIK, Ky6blbiCTapObl KOMMbOTEPMeH KepHekKiney//«BiniM-O6pasoBaHue»
FbIIbIMM-MedarormKanblK XXypHanbl. — ACTaHa: bl. AnTbIHCapWH aTblHAafFbl ¥BA, 2025. —
Ne3 . - B.116-127

Kipicne

@uU3nMKanblK NPOLECTEPAI TOMbIK TYCIHY YLLUiH
npoLecTi Aepbec KOMMblOTEPLE KOPHeKine-
YyAiH MaHbI3bl 30p. NMPOoLECTiH Kanam eTeTiHiH
KO3 anablHa enecTeTy OKyLUblHbIH, MPOLLECTiH
Heri3ri LWapTTapblH TOMblK TyciHe 6inyiHe
YKaFgaw xacamabl. [NpouecTiH eTyiH TonblK,
TyciH6ereH okyLUbl OHbl KaTe Tangar, COHbIH

HaTMXKeCIiHOE TeopuanblK, TYPFbldaH KaTte
LewiMm Kabbingaybl MyMKiH. Erep npoLecTiH,
YKYPYi, COHbl Kanawn adkranaTbiHbl 6enrici3
6onca, oHOa MPOUECTIH XXypyiH 3eppene-
reH kesge e3i oMnaraH GaFbiTbl AypbiC gen
Kabblngan, »annbl KyOblblC Typanbl Kate
VFbIM KanblnTacybl MyMKiH. CoOHObIKTaH ¢u-
31Kaga 6epinreH KyObiNblCTbl KOMMbIOTEPIIK
GarmapnamMa apKplibl KepHekiney ¢usmka-


10.59941/2960-0642-2025-3-116-127
https://doi.org/10.59941/2960-0642-2025-3-116-127

2. METHODOLOGY OF TEACHING DISCIPLINES

o

n7

NbIK KYObINbICTbI Tangayna, TYCiHyae MaHbI3-
Obl pen aTkapanbl.

BupTyanabl 3epTxaHanap apkplibl dM3MKa
KYPCbIHbIH, ONTUKa 6eniMiH OKbITy Maceseci
Erdogdan $.Bozkurt E. 3epTTey >KYMbICbIH-
0a TankpinanraH [1]. AkNapaTTblK-KOMMY-
HUKaUMANbIK,  TexHonormanapabl  dusmkKa
KYPCbIMEH WHTerpaumanay, COoHblH iWiH4e
KOMMbIOTEPIK aHUMaLMA MeH Modenbaeyai
KongaHy Typanbl Hamamous A, Benjelloun
N.  O>KYMbICbIHOQ  KapacTblpbl/IFaH 2.
EduPython kypanbl apKbisibl opTa 6ifiM aeH-
remiHgeri duM3nKa KypcCblHblH MHTEPAKTUBTI
cabakTapbl [3]-LUi XXyMbICTa KeNTipinreH.

OcblFaH geniH kenbip MexaHuKanbiK rnpote-
cTep MeH TepMoAMHaMUKAIbIK YKoHe 3MekK-
TpocTaTuKanblk, —GelHeneynepai pepbec
KOMMblOTepae KepHekinenTiH 6aroapnama-
nap Basic, Pascal TingepiHae KypbinFaH 60-
naTblH [4]. Bipak du3mKanblK npouectep MeH
KyObINbICTapabl KepHeKineyre apHanraH Ka-
3aK TiniHOeri KoMnbtoTepnik 6Garoapnama-
nap ani keH TapanMaraH. EkiHwigeH, dnsmka
noHiHeH cabak 6epeTiH MekTen MyFanim-
OepiHiH KOMMbIOTEPIK CayaTTblNbIFbl, 9Cipe-
ce odu3MKanblK MpouecTepre 6argapnama
KYPY CayaTTblNbIFbl YOKTbIH Kacbl. Eypona-
HblH 6apnblK enaepiHae dMsMKanblK Fbibl-
MW 3epTTeyrepne KoMnbloTepnik 6argapna-
Manap KeHiHeH Konaadbinagbl: MexaHWKa,
TepPMOAMHAMMKA, KBAHTTbIK GU13MKa, ONTUKA,
anponblk GUM3MKa, aneMeHTap bGenwekTep
CUAKTblI GU3UKaHbIH cananapbiMeH Koca, ac-
MaH MexaHMKacbl MeH acTpodm3mKana caH-
OblK, 9KCMEPUMEHTTEP KeHiHEeH OpblH afFaH
[5,6,7].

CoHAblKTaH Kasipri undpnblk TeXxHonorusa-
nap OayipiHAe Kasak MekTenTepiHaoe dusn-
KaHbl TEpPeHOETIN OKbITY VLWiH dU3nKanbik,
npouecTep MeH KyOblnbiCTapabl KOpHeKine-
yre apHanfaH ©Gargapnamanap, onapabl
KypyFa ©GafFblTTanFaH HYCKay/blKTap, OKy
6arfapnamManapbl KaykeT.

OpTta MekTenTiH 6GarFgapnamMacbiHa caM-
Kec MekTenTepae MYMKIHAIKTEPI >XOFapbl
Python 6arFgapnamanay Tifi okbITblnaabl [8].
OcblFaH opal, Kasipri yakblTTa GU3MKabIK,
KyOblNbICTap MeH Npouectepai aepbec Kom-
nbloTepae KepHekineyoe 6argapnamanay
TinoepiH nanpganaHy e3ekTi 6onbin Tabbina-

Obl.

3epTTeyaiH MaKcaTbl — KaparnambiM MexaHMu-
KanblK Kyb6bINbICTap MeH npouectepni OKpl-
TyOa KOMMbIOTEPMEH KepHEeKiNey oAaiCiHiH
TUIMAINIFIH aHbIKTay »XoHe TaxKipnbe »y3iH-
e CblHay.

3epTTeyaiH MiHaeTTepi:

MexaHWKanblK, KyObINblCTap MeH npoue-
CTepAai KOMMbOTEPIK KepHeKineyaiH Te-
OpUAnbIK HETI3AEPIH 3epTTey;

MexaHWKanbIK KyOblNblCTapabl KepceTy
VLWiH KOMMbIOTEPMIK Mogenbaep a3ip-
ney;

KOMMbIOTEPNIK KepHeKineydi KongaHy-
OblH TUiMAiniriH 6aranay MakcaTbiHOa
9-lWbl CbIHbIM OKyLUbITAapbl apacbiHAa
DKCMEPUMEHTTIK 3epPTTey XXYPri3y »oHe
DKCMEPUMEHT HaTWXKeNepiH Tanaay.

3epTTey obbekTici: »annbl 6iniM  G6epeTiH
MeKTenTiH dUn3MnKa NaHi BoMbIHLLIA MexaHW-
KarnblK KyOblfibiCTap MeH npoLlectepai 3epT-
Tey.

3epTTey MaHi: KapanambiM MeXaHWKarblK, Ky-
O6bINbICTap MeH MpolecTepni 3epTTey YLliH
KOMMbIOTEPNIK KOpHeKiNneyni konaany.

3epTTeyaiH 6ormkaMbl: MekTenTiH ¢um3mka
noHiHOE MeXaHWKanblK Kyb6biNbicTap MeH
npouecTepi  3epTreyde  KOMMbOTEPIK
KepHeKineyai KongaHy oKy MaTepwanbiH
TepeHipeK TyCiHyre biknan eTefdi, OKyLbl-
napAblH O9CTYPI OKpITY aaicTepiMeH canbl-
CTbipFaHaa 6iniMai MeHrepy AeHreniH xxaHe
PU3MKaHbl OKyFa [ereH Kbl3blFyLWblblFbiH
apTTbipagbl.

Oepbec komMbioTepaoe ouMsMKanblkK, Mpo-
Lectep MeH KybbibiCTapabl KepHekiney
oKyLUblNMapablH, ~ ®U3Mka noaHi  GoWbiHLIA
KbI3bIFYLLbIbIKTAPbIH  apTThipadbl, onap
KYpPblIFaH Mogenbaoep apKpiibl  KyObifbi-
CTapAblH e3repiciH 6akpinan anagbl.

BarmapnamMa »kasFaHga ap »KOsblHA TYCiHiK-
TeMe »Ka3y OKYLLUbIHbIH, MPOLECTi, OHbIH, Ka-
nam eTeTiHiH TYyCiHyiHe MyMKiHOiK G6epefi.
YaKbIT MeH »onablH 6annaHbICbiH, eCKi KOop-
OMHaTTapOaH »kaHa KoopaWHaTTaprFa eTyai
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Kalaw »Ka3ly KepeK eKeHiH TYCIHIKTEMeHIH ap
YXOMbIH OKpIM, oMay apKbiaibl TyciHedi. Ocbl
apKpIIbl OKyLWbl GU3MKaNbIK MpoLectepre
6armapnama yasyabl ypeHeai.

dusmKa nMoHiHIH MexaHuka 6eniMiHgeri
ecenTepai KOMMbIOTEP apKbl/bl KOPHEKIiney
OKylLLbllApFa  TeOpUAnblK,  MaTepwanmibl
KepHeKi Typae TycCiHyre, HaKTbl Mblcan-
[ap apKblbl ecenTepai wWwewyai ympeHyre
bikMan eteni. KoMnbloTep apKpliibl GU3MKa
MoHiHIH MexaHuKa 6eniMiHoeri ecenTepi
KepHekKiney okylblnapablH MNaHre agereH
KbI3bIFYLLbIMbIFbIH apTThlpaabl XaHe Teopu-
anblk, 6inimoepiH Toxipmbene KongaHyra
MYMKIiHAOIK 6epeni. Byn snic ecentepai we-
wyne Oangik neH TYCIHIKTINIKTI KaMTaMacbI3
eTe[li, COHbIMEeH KaTap OKyLlblapablH GuU3n-
KanblK, NpoLlecTepai kepHeki Typae Kabbin-
nay KabineTiH gamMbiTagbl.

KepHekineyaoi »Ky3ere acblpy VLWiH Kene-
Ci  Kypangapgbl nanpganadHyra  6onagbl:
GeoGebra - ™MateMaTuka »oHe &uU3MKa
ecenTepiH WMHTEPaKTUBTI Typae KepceTtyre
apHanFaH Kypan, on Ko3rFanbic, KywTep, UM-
MyNbC CUAKTbI GU3MKaNbIK YFbIMAAPObl Kep-
HeKi Typae KepceTy ViliH konamnbl [9]. PhET
Interactive Simulations — Konopano Boyn-
nep yHuBepcuTeTiHOeri ®usnka, xXmMmug,
MaTeMaTKKa ykaHe 6acka FblfbiIMAapPAbl OKbl-
TyFa apHanfaH TeriH OHNamH cuMynaumanap
yCblHaTbiH 6argapnama [10]. Matlab Hemece
Wolfram Mathematica — kypgeni ecentepai
wewy >koHe HaTwkeneppi rpadpukrepmen
KepceTy YWiH KongaHbinatelH 6Gargapna-
Manap [11]. Algodoo — dm3mMKanbiK KO3FasnbiC
MeH KyLWTepai KkepceTy YWiH KonaaHbinaTblH
KepHeki kypan [12].

KapacTbipblNbIn OTbIPFaH »XyMbICTa GU3UN-
KanblK, MPOLLEeCTePAi KOMMbIOTEPMEH Kep-
Hekiney ywiH Python 6armapnamanay Tini
KonaaHbinabl. Python okylubinapFa TYCiHiK-
Ti @pi OHaw MeHrepineTiH, COHbIMEH KaTtap,
rpadukanblk, GelHenep MeH aHWMauua
yKacay YLWiH TWiMAI Kypangap YCbIHATbIH Tin,
6yn 6GarmapnamMaHbl OHMaWMH  KOMMUAATOP
apKbIbl Aa XyKTeyre 6onaabl.

Python 6argapnamanay TiniHiH Tkinter
KiTamxaHacbl 3KpaHOa KO3FanbicTap MeH
PU3MKanblK, MpouecTepdi KepceTy VLiH

oTe bIHFaWAbl. OcCbl KiTanxaHa MYMKIHOIK-
TepiH MawganaHbin, MexaHuka O6eniMiHiH
BipKanbIMNTbl Ty3Yy CbI3bIKTbl KO3FaNbIC, AFHU,
ABTOKONMIKTIH, KO3FasnbICbl, OHbIH, >Kbl/1oaM-
ObIFbl MEH YaKpIT apacbiHAarbl 6aiIaHbICTbl
KepceTy, yaAeMeni KO3FasblC, ropv3oHTasnb
GaFbITTa NaKTblpbl/IFaH AeHe KO3FasbICbl CU-
naTTanbIM, KO3Fanblic 0ObeKTiNepi MeH Tpa-
eKTopUAnapbiH 3KpaHO4a KepCeTiMn, onapabliH,
e3repyiH aHMMaUWa TYPiHOE »KaHaPTbIM OTbl-
pyFa 6onafbl. Op KO3FanblC Ke3eHi aKpaHaa
caKTanbln, OKyLUbllapFa MPOLeCTiH Kanamn
e3repeTiHiH Kepyre MyMKiHAIK 6epeai.

MaTepuangap MeH apictep

Ddu3mMKa KypPCblHbIH, €H anFalKpl gamy
aflFaH YXoHe TepeHipek 3epTTenreH 6enimi
MexaHWKa OonFaHOblKTaH, GU3MKanbIK Ky-
OblNbICTap MeH Mpolectepni aepbec Kom-
nbloTepae KepHekineyai MexaHmkanblk npo-
LlecTepaeH 6acTaraH XeHin »kaHe oKy blap
VLWIiH TUiMA,.

3epTTey MiHOETTEPiHE COMKec 3epTTey Ky-
MbICblHOa TOMEHAEeTIAen aaicTep KONAaHbI-
Obl: TECT, KOMMbIOTEPIIK KepHeKiney apici,
cayanHama. KoMnbloTeprik KepHekiney afici
3epTTeneTiH TonmTapharbl HaTMXKenepai cu-
naTTay YLWiH KongaHblagbl.

YKorFapblfga KapacTbipbiiFaH 6omkamabl TeK-
cepy VLWIiH 3KCNepuMeHT »kyprisingi. byn
3epTTeyre TanabiKOpFaH KanacbiHbIH, Kymxa-
6al KacbIMOB aTbliHOaFbl N228 |IT mekTen-nm-
LewiHiH 9A >kaHe 99 CbiHbIM OKYyLUblIapbl
KaTbiCTbl. EKi cbiHbiNTa ga Gipaoen kenem-
Oe anTacblHa 2 cabakTraH TypaTbiH »Xasnmbl
caHbl — 6 cabak eTKi3ingi, aKCrneprnMeHTKe
45 okywbl KaTbiCTbl. EKi Tonka ga dum3umka
MaHiHiH 6ip MyFaniMi cabak >yprisai.

3epTTey aKCNepUMeHTI YL Ke3eHHeH Typ-
Obl: aHbIKTAYLWbl, KanbINTaCTblpyLbl YaHe
HaTMyKeni ke3eHoep. bipiHWI ke3seH ¢u3n-
KanblK KyOblbICTap MeH npouecTep Typa-
Nbl OKyLWWbINapdbliH 6iniM OeHreviH aHbIKTa-
yFa GarblTTannbl. byn ke3eH eki TonTblH Aa
TaKplpbiNTap 6oMbliHLWa 6iniMaepiH aHbIKTa-
yFa apHangbl. byn keseHne okylbllapabiH,
6iniMiH 6aranayra apHanfFaH guMarHocTuKa-
NbIK TecTTep anbiHAb! (1-Wi KecTe).
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1-KecTe - lnarHoCTUKanblK TecT

TecT cypakTapbl

Yayabbl

1. EpKiH Ky/1aFaH OeHEeHIH Ko3FarnbICbl KaHOam
KO3FaslblCKa YXaTafbl?

2. [leHeHiH KOo3FarnbICbl OHbIH, ... cMMaTTanagbl.

3. [opn30HTaNb OaFbITTa NaKTbipblFaH AeHe KaH-
[aW KO3FanbICTbl OpblHAAMAbI?

4. KoMnmbloTeprik KepHekineyniH 6acTbl MakcaThbl:

5. XKon »kaHe yaKbIT apacblHOaFbl Toyenainik rpa-
buri He kepceTeni?

6. Bipl-(.aﬂbll'ITbl KO3FalblCTaFbl AEHEHIH XXblNAaM-
LblFbl:

7. EpKiH Kynay Ke3iHae OeHeHiH yaoeyi Here TeH?

8. KozFarbICTbl Moflefibaeyae KOMMboTePiK aHuM-
MaLMAHbIH apTbIKLLbIMbIFbI Hege?

9. [leHeHiH OpblH aybICTbIPYbl AereHIMI3 He?

10. Ko3ranbICTbl kKepHekineyne rpadukTiH kenbey
CbI3blFbl HEHI Bingipeni?

TecT 3epTTey TakblpbiNTapbl 60MbIHLIA Teo-
PUANBIK YXoHe MpaKTUKanblk TancblpManap-
OaH TypaTbiH 10 cypaKTbl KaMTblAbl: KOMiKTiH,
rOPW30HTa b YKONAaFbl KO3FasbiCbl, AEeHEHIH,
ePKiH Kyflaybl YXoHe ropur3oHTanb GarbiTTa
NaKTblpbINFaH AeHeHiH KO3FanblCbl. DKcne-
PUMEHTKe OeWiH YXaHe ofaH KeMiH oKyl bl-
napfra TecT »yprisingi.

HaTuyxkenepai Tangay KOMMbIOTEPNiK Kep-
HeKiney OKyLlblNapAblH MeXaHWKamnblK, Ky-
OblnbicTapabl  TYCiHY [OeHreliHe acepiH
aHbIKTayFa KeMekTecepi. baranay enwewm-
nepi: 10% — »orFapbl 6iniM geHreni (10-HaH
9-10 pypbic »kayan). 35% — opTalla OeHren
(5-8 pypblic xayan). 55% — ToemeH geHren (1-4
OypbIC ayan).

ToXipnbenik-asKCNepuUMEHTTIK  YXYMbICTbIH,
EeKiHWIi Ke3eHiHOe OokKylWblnapra eki Typni
a4icneH cabak eTkKisingi.

KanbinTacTblpylbl 3KCMNEPUMEHTTIH MakK-
caTbl OKy MpoLeciHe KOMMbIOTEPNIK Kep-
HeKineyai eHrisy »aHe OHbIH, OKYLLbI1apabiH,
MexaHWKanblK,  KybblnbicTapAbl  TyCiHyiHe
acepiH Tangay.

3KCI'Iepl/IMeHTTiK TOM: MeXaHUMKalblK Ky-
6b|ﬂbICTapﬂ,bI OKbITY KOMI‘Ib}OTepJ'IiK Kep-

HeKiney apKplibl y3ere acatbiH 9A CbiHbIM
OKyLUblNapbl. Byn TonTa HakTbl YakblT Me-
3eTiHOe dU3MKanblK MpouecTepaiH AMHaMmM-
KacblH Balkayra MyMKiHAOIK 6epeTiH Python
G6armapnamanay TiniHOe KypbiiFaH KOMMblo-
Tepnik Mofenbaep KonaaHbiigbl.

Bakplray To6bl: 99 CbiHbIM OKYyLLbIapbl Me-
XaHWKanblK KybblnbiCTapabl OacTypni ami-
CTEPMEH OKblAbl: MyFaNiMHiH, TyCiHAIPYi, OKy-
NbIKMEH XYMbIC iCTey, ecenTep LWblFapy.

EKi TON yLWiH ae keneci TakblpbinTap 60MbiH-
LWa cabakTap »yprisingi:

ropusoHTanb Xosga
TOKEMIKTIH KO3FasbIChbl;

KO3fFaJiFaH aB-

6acTankbl bINAAMObIKCbI3 epKiH Tycin
Kene »XaTKaH AeHe KO3FasbliChl;

rOPM30HTalb GarbITTa
OeHe KO3FaslbICbl.

NaKTblpbl/1FaH

SOKCMepUMEHTTIK TomTa Tkinter KiTamxaHa-
CblH KOMdaHa oTbipbin Python 6armapnama-
nay TiniHOe WHTEepPaKTUBTI MoAenbaoep >Ka-
cangbl. byn Mogenboep:

BGipKanbINTbl oHe GipKanbINTbl yaeMeni
KO3FaNbICTbl KOPCETYTE;
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epKiH TyCy 3aHOapblH KepceTyre;

ropusoHTanb HGaFbiTTa NaKTblipblIFaH ge-
HEeHiH, KO3FalblC TPAaeKTOPUACHIH 3epTTe-
yre MyMKiHOiK 6epefi.

OkylWblnap napamMeTprepdi o3 6eTiHwe
e3repTe ananbl (Mblcanbl, 6acTankbl >Xbl-
JamMiblk, HemMece BMiKTIK) xaHe Byn e3repi-
CTEPAIH OeHe KO3FasbiCblHa 9CepiH Tangam
anagbl.

«[OpM30HTaNb YKoNna Ko3FasFaH aBTOKesiK-
TiH, KO3FanbICbl» TaKblPblOblH ©TKEeH Ke3fe
Teopumanblk, Matepuangbl Python 6argmap-
naManay TiniHOe UHTepPaKTMBTI Moaenbaep-
MeH KepHeKiney. Op Typni XblngaMablKTap
MeH vyaeynepne aBTOMOOWbAIH KO3Fasbl-
CblH Mogenbaey, KYLUTEPLAiH aCepiH KopceTy.
KomMnbtoTepnik Mogenbaepai HaKTbl ToXXipK-
6enepMeH BipiKTipy.

Bargapnamaga Herisri wapTrap peTiHae aB-
TOKOMIKTIH, Y3blHAObIFbI MeH GUIKTIriH, 6acTa-
MKbl YXblNOaMAbIFbIH, BacTanKpl XoHe COHFbI
KoopAMHaTTapblH anyFa 6Gonagbl. bBinim
anywbl 6argapnamMaHbl Kypy YLWiH Ty3y Cbl-
3bIKTbl BipKanbINTbl KO3FaNbiCTa O MeH
YKbINOAMAbIKTbIH, 6alnaHbICbiH, KO3FanbICTb
TOKTaTy YLWiH 6epinreH WapTTapablH, Kancbl-
CblH OMepaTop apKplfbl a3y KepeK eKeHiH
TyCiHe 6inyi Kkepek.

MakcaT: 6ipKanblinTbl )aHe 6ipKanbinTbl yaoe-

Meni KO3FanbICTbl AOeMOHCTpaundnay.

Mofenb cumaTTaMacbl: TYPaKTbl >Xblj1gaM-
OblKMNeH XoHe yoeyMeH KO3FaslaTblH KeniK.

OnlweHeTiH MapamMeTprep:
YaKpbIT, XXYPirn ©TKEeH »Oor.

KbINgamMablK,

dakTopnap: aya KegepriciHiH »xoHe 6acka
dakTopnapablH acepiH Tangay.
Okywblnapfa  kKenecigem
Gepinai:

TancelpManap

1. TypakTbl »blNgaMablKNeH »aHe 6ipKa-
NbINTbl yaeMeni >blNoaMablKNeH Xypy
VLWIiH »XOoNablH yakplTKa Tayenminik rpa-
PUriH CbI3blHbI3;

2. KoMmnbloTepnik Mopenbaey Lepektepi
GoMblHLLIa aBTOMOBUNbAIH, YOeYiH ecer-
TeHI3;

3. Ko3FanbiC yaKpITbl €Ki ece apTKaH Kes-
Oe KeniK »OIblHbIH Kanam e3repeTiHiH
aHbIKTaH,bI3.

ABTOKONMIKTIH TyTac AeHe TypiHaeri Ko3ranbl-
CblH 3KpaHOa KepHekiney YiliH KaHaamn Ko-
MaHJanap OpbiH anagbl, COHbl KaHOaw one-
paTopMeH aakTanagbl [ereH cypakrapabl
GiniM anyLbIHbIH YXaKCbl TYCIHYI Kepek.

Byn 6argapnama GipKanbinTbl Ty3Y CbI3bIKTbl
KO3FanbICTbl KepHekinenai (1-wi cyper).

Barnapnama

Tycizixreme

import tkinter as tk
import time
root=tk.Tk()

canvas.pack()

X0=30

v0=2

DT=0.01

X=X0

while X+100<800:
canvas.delete("all")

canvas.upate ()

K=X+V0*DT

time.sleep(dt)
root.mainloop ()

root.title("KosranucTaru asTobyc")
canvas=tk.Canvas (root,width=600, height=350)

canvas.create_rectangle (X, 200,X+150,300, fill="white") | [lapaxmassr Tasatay
canvas.create_rectangle(X,225,X+150,300,fill="blue")
canvas.create_oval(X+20,330,%+50,300, fill="black")

canvas.create_oval (¥+100,330,X+130,300, fill="black")

canvas.create_restangle(0,275,800,400, fill="gray")

Tepese amy

ApTODYyc cyperiH camyra
napaKma

JafiIHIaY

AnFamKsl MaHAepHi Gepy,
KOOpIHHAT

KBLIIaMIBIK,

‘VaKpIT KagaMbl

ToKTay mapThl

ABT00YC camy

TlapaKmans! KaHAPTY

1-cypeT. BipKanbINTbl Ty3y CbI3bIKTbl KO3FA/1bICTbl KEPHEKINENTIH 6aFA4apiaMa Kogbl



2. METHODOLOGY OF TEACHING DISCIPLINES

L

121

ABTOKONMiK KO3FarbICblHbIH 3KpaHOarbl 6eMHeci 2-11i cypeTTe KepceTinreH.

¢ Kosransicrarsi astobye 0 - .

ol o s | El |

2-cypeT. lopU30HTA/Ib 0/1Ad 6iPKAbINTbI KO3FA/IFAH QBTOKOJIIK

KanbinTacTbipyllbl Ke3eH 3KCMNepPUMEHTTIK
TonTa TeopUanblkK, MaTepuangapMeH Koca
KOMMbIOTEP/IK MOLEeNbAePMEH »YMbIC »Ka-
cay aaicTeMeciH KaMTblabl. Byn ke3eHHiH e3i
VL Ke3eHHeH Typabl.

BipiHWIi ke3eHOoe mMoaenbai KepCeTin, OHbIH,
WapTTapsbl TyciHAipineai, Mblicanbl 6acTankpl
napaMeTprep, yaKkbIT, »XblngamMablk, Ko3fFa-
Ablc. MyHOa OKylUblIapAblH Ha3apblH He-
ri3ri omnapra aygapy KaXKeT, Mblcasbl, epKiH
Ky1ay KesiHae »biNgaMablK Kanam esrepei.

EKiHWI Ke3eHae oKyLUbllap AanblH MoOEb-
OEePMEH MPaKTUKabIK YXYMbICTap OpblHAAM-
Obl, OKyLUblNap ©36eTiHWe napameTpaepai
e3repTedi, COHbIMEH KaTap, NapaMeTpnepai
e3repTrnec OypblH HATWIKEHI BGOMKaNTbIH
TancblipManap 6epineaqi.

YWiHWi KeseHae HaKTbl dU3MKanbIK 3aHOapP
MeH KOMMbIOTEPIiK Moaenbaepre canbiCTbl-
pMarnbl Tangay »kacanagbi.

HaTKeni KeseH HaTWMKenepre canbiCTbip-
Manbl Tangay Xyprisyai KaMTuabl.

Hatuvxenep

AHbIKTayLWbl Ke3eHae 45 okylbl apacbiHOa
TecT »ypri3ingi. OHbIH HOTUYXKeNepi: OKyLWbl-
napabiH 10% — »korFapbl 6iniM geHreniH (10-
HaH 9-10 aypbIc »ayan), 35% — opTalua OeH-
ren (5-8 pypbic xayan). 55% — TeMeH aeHremn
(1-4 nypbic »ayan) KepceTTi.

OkyLWwblnapAablH Kenwiniri yoey, epKiH Tycy,
6acTankbl WapTTapablH AeHe KO3Fasbl-
CblHbIH TPAeKTOpUACbIHA acepi  CUAKTbI
YFbIMOApAbl TYCiHYAe KMbIHAObIKTApFa Tan
6onabl.

KoMnbtoTepnik KepHekiney aaiciH eHrisin-
reHHeH KeniHri HaTuMxKenep. KoMnbloTepnik
KepHekKiney MeH KoOMMbloTepik Moaenbae-
YOI KoNngaHa OTbipbIM, KAMbIMTACTbIPYLUbl Ke-
3eHHeH KeMiH KalTa TecTiney HaTuMkenepi
TeMeHperigen 6onabl: okyLblnapabiH 30% —
YOFapbl 6iNiM geHreniHe Kon »eTki3ai. 55% —
opTa oeHren, 15% — TeMeH geHren (6acrtankpl
KeseHpgeri 55% - gaH anTapnblKTal TOMeH-
aey) KepceTTi.

Ocblnaniia, 6iniMi »koFapbl OKyLUblIapablH,
yneci 3 ece ocTi, an OeHremi ToMeH OKyLUbl-
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napablH caHbl 3 ece azanabl. OKyLUbINAPAbIH, TecTiney HaTwkenepi 2-wi
KecTene 6epinreH.
DKCMepMMeHTKe OeWiH »XoHe odaH KeWiHri

2-KecTe. DKCNepuMeHTKe OeMiHri )koHe ofaH KeMiHri oKyLbllapablH TecTiney
HaTMXXenepi

Bakplnay Tobbl 55 45 35 45 10 10

SKCNEePUMEHTTIK TOMn 55 15 35 55 10 30

SKCNepUMEHTKe AENiHI XaHe KeNMiHri 6inim 3-cypeTTe GepinreH.
OEHreMiHIH canbiCTbipManbl AuarpamMmachl

B 3KCNepUMEHTHE AEWiH (TemeH AeHren)
W JxcnepuMeHTTeH kediH (Temed nexren)
3kcnepuMeHTHE fediH (OpTa AeHred)
mmm SkcnepuMeHTTeH kedin (OpTa nexrei)
W 3kcnepuMeHTKe NediH (MKoFapsl nexren)
W SkcnepuMeHTTeH keiin (MoFapel aeHrei)

20

OkywWeinap yneci (%)

-
o

Bakbinay Tobel IKCNEPUMEHTTIK Ton

3-cyper. binim geHreniHiH, canbiCTbipMasbl AUArPAMMACH]

4-11i cypeTTeri AvarpaMmMa 3KCMNepuMeHT-  fepi canbIiCTbipbiiFaH: 6akpinay Tobbl (Kek)
TEeH KeWiHTi oKyLUblNapablH 6iNiM AeHFeNiHiH  YKoHe 3KCMepPUMEHTTIK ToMn (CapFbInT).
e3repiciH kepceTteni. EKi TOMNTbIH HaTMKe-

BITIM - OBPA3OBAHWE ISSN 1607-2790 (PRINT), ISSN 2960-0642 (ONLINE) WWW.BILIM-UBA.KZ Ne3 (114) 2025
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IKCNEPUMEHTTEH KERiHri AeHrednep borbiHIWE CanbICTeIpY
55%

50

40

30

OKyWeINap caHel (%)

10

Temer nenref

OpTa penrei

B Gakpinay Tobw
B IKCNEPUMEHTTIK TON

HoFapel geHren

4-cypeT. DKCrepUMeHTTeH KeUiHri 6iniM geHreniHiH e3srepici

[unarpamMma sKCrnepuMeHTTIK ToMnTa KOMTbto-
TEPNiK KepHeKineyai KonoaHFaHHaH KeWiH
6iniMi ToMeH oKyl blapAblH Manbl3bl TOMEH-
[EreHIiH XaHe OeHreni »orFapbl OKyLUbIIap-
OblH Nalbi3bl ©CKEHIH aHbIK KepceTeqi.

Tankbinay

3epTTey HaTuMXKeci BOMbIHLLA SKCMEePUMEHT-
TiK TOM OKyLUbINTapblHa cayanHaMa »yprisin-
Oi. DKCMNepUMEHTTIK TOoM OKyLUbIapPbIHbIH,
cayaslHaMacblHbIH, HaTMKenepi 6GoMblHLWa:
OoKyLlWblnapablH 85%-bl KOMMbIOTEPIK KOp-
Hekineyni KongaHy MexaHuKanblk npoue-
cTepi XakKcbl TYCiHyre KeMeKTecKeHiH aTan
oTTi. 78% - KepHeKiney agici Macenenepai
Wwelwyni XeHinaoeTTi gen caHanabl, an 62% —
e3 binimaoepiHe ceHimai 6ona 6GacTaraHbiH
aTan eTTi.

EH ynKeH nporpecc 6onFaH Herisri acnek-
Tinep:

KO3FanblC  TpaeKTopUanapblH  TyCiHy
(ecipece ropmsoHTanb NaKTbIpy Ke3iHAE);

vOeyAiH [OeHe KO3FalblCblHa acepiH

BIUTIM - OBPA3OBAHWE

ISSN 1607-2790 (PRINT), ISSN 2960-0642 (ONLINE)

TYCiHY;

aKCNEePUMEHT
MYMKIHAITI.

HoTMXKenepiH  6omkay

Bakplnay Tobbl (TakblpbIMTbl OKbITY OSCTYPI
TOCIIMEH ©oTTi) TecTiney HaTKenepiHiH wa-
Marbl YXaKCapFaHbliH KepceTTi (opTala 6inim
aeHreniHe+10%).

DKCMEepPUMEHTTIK Ton (KOMMblOTEPiK MOo-
Oenbaepai, KepHekineyai konoaHabl) oKy yn-
repiMiHiH, aMTapblKTan ecyiH KepceTTi (op-
Talla aeHremre+35%).

3epTTeyaiH HaTMXKenepi KOMMbOTEPIK Kep-
HeKineyai KongaHy OKyLlblNapablH MexaHu-
KarnblK KybblnblcTapabl WrepyiHe oH oacep
eTeTiHAiriH pactanabl. OdepekTepai Tangay
GipHelle Heri3ri acnekTinepai 6enin kepce-
Tyre MyMKiHAiK 6epeai.

BaKkpliiay »KoHe aKCMepPUMEHTTIK ToNTapabliH,
canbICTblpManbl  Tangaybl  KOMMbOTEPiK
MoLeNnbaepai waHe KepHekineyai kongaHa
OTbIPbIM OKUTbIH OKYyLUbIApP MexaHWKanbIK,
KyOblfibiICTap MeH npouecTepai OscTypni

WWW.BILIM-UBA.KZ Ne3 (114) 2025
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aaicrneH OKblFaHOAPMEH calnblCTblpFaHaa
ANTapPNbIKTaM >XaKCbl HOTWDOKEre >»XETKEeHiH
KepceTTi.

DKCMepUMEHTTIK TomnTarbl 6iniMi  TeMeH
OKyLWblNnapabiH yneci 55%-naH 15%-Fa oeniH
TeMeHaeni, an 6akbiiay TobbiHOa ToMeHaey
Wwamanbl 6onabl, 55%-0aH 45%-Fa OeniH.

BiniMi »xoFapbl OKyLWbINap CaHbl aKCMepu-
MEHTTIK ToMnTa YL ece ocTi 10% - oaH 30%-Fa
neniH, an Gakblnay TobblHOa On e3repreH
»OK, (10% kanabl).

Bbyn e3repictep x? = 26.0, p = 0.00000226,
AFHU CTATUCTUKAsbIK MaHbI3Obl: MHTEPBEH-
LUMa OKylblNapablH, 6iniM OeHreniH egayip
YKaKcapTKaH.

Bbyn OepekTtep KOMMbIOTEPiK KepHeKiney
MexaHWKasnblK ~KybbllbiCTapabl TepeHipek
TYCiHYre biKMan eTETIHIH YXaHe OKyLUblNap-
OblH dU3mMKanblK, NpoLuectepai Tangay Ka-
BineTiH »aKcapTaTblHbIH pacTanbl.

DKCMEPUMEHTTIH MaHbI3Obl dCepNepiHiH,
Gipi oKyLUbINAapAblH GU3MKaHbI OKyFa OereH
KbI3bIFYLUbINbIFbIH aPTTbipy 6014bI.

OkywblnapablH, 78%-bl  MHTEPAKTUBTI MO-
OenbaepaiH, apKacblHOa MexaHWKanblK, Ky-
GblNbICTapAbl OKbIM YHMPEHYre Kbi3bIFYLLbIbIK,
TaHbITKAHbIH aTan oTTi. 62% — Kepkemaey
Oofnapfa KO3FanbliC MPUHUMATEPIH >KaKCbl
TYCiHyre kemekTtecy cebebiHe 6GalinaHbICThbl
e3 b6iniMaepiHe ceHimai 6onabl.

OcblNnanlia, KOMMbOTepik TexHonornanap
OKy YNrepiMiH »akcapTbin KaHa KoMManabl,
COHbIMEH KaTap OKyllublfMapabl noHai Te-
peHipek 3epTTeyre biHTanaHOobipagb!.

OH, HaTWXKeNnepre KapamacTaH, 3epTreyae
Kenbip wekTeynep 6ap:

SKCMEepPUMEHT Bip MeKTenTe »Kyprisin-
Oi »KoHe TeK 45 OKyLWblHbl KaMTblAbl, KO-
pbITbIHObINAPAbI pacTay YWiH GipHelwe
MeKTeNTiH OKyLUbIApbIH KATbICTbIPY Ka-
YKET;

GaprblK, OKyLWbINap UUPPIbIK TEXHOMO-
rMaHbl Gipaen >akcbl Kabblngamanbl,
kenbipeynepre 6argapnamManblk Kypas-

Oapabl MeHrepy YLiH kebipekK yaKpIT Ka-
»KeT 6onabl;

OoCTypni aaicTtepaiH (Mbicanbl, NPaKTU-
KanblK >KYMbICTapAblH) KOMMblOTEpPiK
KepHeKineyMeH bGipreckeH acepi 3epT-
TenmMen,.

Backa 3epTTey HaTWKenepiMeH casnbiCTbl-
pbin Kepaik. Bi3aiH 3epTTey >KYMbICbIMbI3Fa
YKCAacC YYMbICTap Kemn eMec ekeHi 6ankanbik,
OcblFaH opav ToMeHae 6epinreH oepeKkos-
nep Xanup AnanaBupiH 3epTTeyiHOoe x? =
24.258, p = 0.000005 6onFaH, pass-rate akc-
neprMeHTTIK TonTa 45.5% (KapraHoa 6aKpl-
nay 10.9%), an failure rate akcnepumeHT-
TiK TonTa 28% (KoHTpon 72.7%) 6onraH [13].
MyH[aa fa TeMeH geHrengeri okyLblNapabiH,
caHbl azaWFaH, an »oFapblFa KeTepiny 6an-
KanFaH.

An A. KypakbaeBaHblH MakanacbiHoa 520
GiniMrepniH KaTblICyMeH »XyprisinreH 3epT-
Tey uMdpnbik XXannav oHMaMH alblK, Kyp-
ctap (KOAK) »>keHe oHManH cabakrap
APKbINbl ToXipmbe anablHObl YXaHEe KeWiH-
I KOFHUTWMBTIK CblHAKTapOa KOpPCeTKILUTIH,
CTaTUCTUKANbIK, TyYpPAE aWKblH >akcapFra-
HblH KepceTTi [14]. byn HaTwkenep paired
t-test apKpinbl TangaHFaHbiMeH, 6i3aiH Xx2-
MeH anblHFaH HaTUXKENepre yKcac XaHe OH,
acepai pactamabl.

KopbITbiHADbI

®DU3nMKa MoHiH OKbITydbl GacTaFaH Kesde
«DU3UKaNbIK KYObINbICTap MeH npouecTepai
KOPHeKINenTiH 6GardapnamManap »asy He
VLWIH KaKeT?» - OereH cypak TyblHOangbl.
Makana ocbl Cypakka »kayan peTiHOe >Ka-
3bliFaH oW GonaTbiH. 3epTTey HerisiHOe
MblHaHOaM KOPbITbIHObI XXacayFa 6onaabl:

Ocbl yakbITKa OeniH MaTeMaTuKa MeH GUn3n-
Ka eri3 cUaKTbl Gipre okbITbiNaTblH. PU3MKa-
NbIK, MpoLlecTtep MeH KybOblfibiCTapabl TYCiH-
Oipy YWIiH MaTeMaTuMKanblK, Tangay »kacan,
MYFaniM Ken yaKbITblH »XOFanTaTbliH. Kasipri
Ke3ge dUM3nKanblk npouectTep MeH KyOblnbl-
CTap KOMMbIOTEPIK KOPHEeKiNey apkKbiibl
YKeHIN TyciHgipineai. byn ¢wsnka-matema-
TuKa-b6aroapnama Kypy — YL eri3 FbifibiM 60-
nbin MekTen GaFgapraMacbiHa eHe 6acTara-
HbIHbIH, 6enrici.
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DuUsmKanblK, KybbibiICTap MeH rnpoue-
cTepai KepHeKinenTiH 6argapnamanap »asy
OKyLWblNapAblH, OoMfiay OarabliapblH OaMbl-
Tadbl, onapabliH TaburatTa GoMbin XaTKaH
KyOblnbiCTapFa Hasap aydapybiHa, onapabliH,
cebebiH TyciHyre e3giriHeH yYMTbiybiHa
blKMan eteqi.

OkylWblnapoa TeK MexaHWKanblk npoLe-
CTepAi FaHa KepHeKinemMemn, COHbIMeH KaTap
Ke36eH kepy MyMKiH BonManTbiH 6acka Aa,
Mblcanbl, ANdOPY3na, MEeKTP epici NoTeHUM-
anbl, KepHeysnik BEKTOPbIHbIH, ©3repiciH cu-
naTray CcUaKTbl GU3UKanbIK Kyb6binbicTapabl
KepHekKinenTiH baroapnamanap »kasyFa Kbl-
3bIFYLUbINBIK TYbIHOANAbI.

Anparbl yakplTTa GU3MKa FbiflbIMbIHbIH, an4bl-
Ha KOWFaH MakcaTTapblHbIH, BipiHe du3mKa
MaHI OKbITYLUbIIAPbl MEH MyFaniMaepiH ochbl
6arbITTa OKbITY Y»KoHe Bonallak MaMaHaapabl
OanbiHOAY »aTaabl.

DKCNEePUMEHT KOMMMbIOTEPNIK KepHeKiney-
[OiH MexaHWKaHbl OKbITY MPOLLECIHE OH, Bcepi
Typanbl 6onyamMabl pactagbl. VIHTEPaKTUBTI
Mopenboepnai oKy MpoLueciHe eHrisy ¢ousu-
KanblK, 3aH4bINbIKTapPObl TePEeHIpeK TyCiHyre,
OKyLUbINapAblH bIHTAaCblH apTTbipyFa >aHe
onapAblH YIrepiMiH XakcapTyFa MYMKIHOIK
G6epeni.

Byn HaTMKenep MexaHWKaHbl OKbITYLbIH,
YKaHa aaicTeMenik TacingepiH asipney »aHe
MekTen 6iniMiHe UMpbiK TeXHoMormanap-
[Obl €HrI3y YLWiH NanganaHbilybl MYMKIH.

KoMnbtoTepnik Mogenbaepni »aHe KopKeM-
neyai oky npoueciHe eHrily MexaHWKanblK,
npouecTepai, acipece OeHe KO3FanblCbiHA
KaTbICTbl TaKblpbliNTapAbl TyCiHydi anTap-
NbIKTAM »akcapTagbl. Busyanmsayma Takpl-
PbINKa KbI3bIFYLWbINbIKTEl apTTbipyFa »XaHe
aHaNUTUKaNbIK, oWnayabl OaMbITyFa biKmasn
eTeni. KoMmnbloTepnik kepkemaey AacTypni
OKpITY oaiCcTepiH TONbIKTbIPaTbIH BipiKTipin-
reH Tacin oHTaWbl 60nbiN Tabblnagbl.
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Busyanusaums NpocTbiX MeXaHUYeCKUX SBJIEHUI C MOMOLLbIO
KOMMbloTepa No npegmeTy $uUsmnka

J1.A. Cmarynoea', O.E. Kyat6aeBa?*, LU.M. LUynHwunHa3 M.B. LLlakeHoB*
124YKeTbICyCKMIM YHUBEpPCUTET UM. M. XKaHcyrypoBa

TangoblKopraH r., Pecnybnvka KaszaxcTaH
3HaumoHanbHas akagemMma obpaszoBaHUa MMeHKW V. AnTbiIHCapUHa

AcTaHa r.,, Pecnybnmka KasaxcTaH

@ AHHOTaumA. B gaHHOM cTaTbe 13ydyeHa apPeKTUBHOCTb NpernonaBaHna GpU3nkim obLe-
obpa3oBaTeibHOM WKOSbl C MOMOLLbIO KOMMbIOTEPHOM BM3Yyanm3aLUnm MexaHU4YecKmx
npoueccoB 1 aBneHmnn. OCHOBHaA Lefnb MCCNefoBaHUA-NPOBECTN TeopeTnyeckoe u
nMpakTU4yeckoe 1ccrenoBaHme pa3BUTUA YPOBHS MOHMMAHUA yYaLlLMMKCA 31eMeHTap-
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HbIX MeXaHMYEeCKMX ABMEHUIN U MPOLLeCCOB NMOCPEACTBOM KOMMbIOTEPHOW BM3yann3a-
Lnn. KoMnbloTepHaga BU3yanmsauma co3gaeT yCcnoBma 419 HarnsggHoro npeacraBneHms
yyawmmca pr3nYeCcKoro mpouecca, YeTKOro U ACHOro MOHMMAHUSA OCHOBHbIX 3aKO-
HOMepHOCTEN ABMEHMA. DTOT MeTo CMOCOOCTBYET PasBUTUIO MbILLIMEHUA yyallerocsd,
CBfA3bIBas TeopeTnyeckme 3HaHua C MPaKTUKOM. [JeMOHCTpUpys Gurandeckme aBurke-
HWSE B BUAE aHMMaLMM, MOXXHO MOBbBICUTb MHTEPEC yYalUXCa 1 061erdmTb BOCrpuaTme
yyebHoro matepuana. B xoge vccnenoBaTenbCKoW paboTbl Oblia MCronb3oBaHa Oum-
6numoTeKa a3bika nporpamMmmMmmpoBaHms Python Tkinter, pa3paboTaHbl 1erkme U npocTbie
019 MOHUMaHWE ydalmMmca Moaenu. B 4acTHOCTU, Obifiv HAPWCOBaHbl MexaHMYyecKkme
MpoLecchl, TakMe Kak ABMXKeHWe aBTOMOBUNA MO ropM3oHTanbHOMY MNyTW, cBoboaHOe
nageHue Ky3oBa, ABWKeHre Tena, 6poLlleHHOro B ropu3oHTaibHOM HanpasneHuu. Vc-
cnepoBaTenbckasa paboTta nposoguniach B 9-x kiaccax IT wkonbl-nuues N228 mmeHu
Kymxabasa KacbiMoBa ropofa TangblikopraH. B paboTe onucbiBatoTca pe3ynbraTol 00y-
YeHUa C UCMOMb30BaHMEM MeToda HarMa4HOCTY MeXaHUYEeCKMX aBneHnn. B KoHue mc-
cnepoBaTenibCKoM pPaboTbl paccMaTPMBAOTCA PeKoMeHOaUMU Mo BHEOPEHUIO TaKoro
MeTofa B 06pa3oBaTefibHbIM NMpoLecc 1 Byaylie BO3MOXXHOCTU MPUMEHEHUA KOMIMbLO-
TEPHbIX TEXHOMOIMIN MPU 0BYyUYeHUU ApPYTrUM pa3genamMm GU3nK.

KnioueBble cnoBa: MexaHWKa, ¢M3quCKMl;I npouecc, Moaesib, KOMMNboTepHad BU3yann-
3auund, nporpamMmMa.

Computer visualization of simple mechanical phenomena in
physics

Smagulova', D. Kuatbayeva*?, Sh. Shuinshina3 M. Shakenov*
24Jetysu University by named |. Zhansugurov

Taldykorgan c., Republic of Kazakhstan

3Y. Altynsarin National Academy of Education

Astana c., Republic of Kazakhstan

@ Abstract. This article examines the effectiveness of teaching physics in secondary

schools using computer visualization of mechanical processes and phenomena. The
main purpose of the study is to conduct a theoretical and practical study of the de-
velopment of students’ understanding of elementary mechanical phenomena and
processes through computer visualization. Computer visualization creates conditions
for visual representation of the physical process to students, a clear and clear under-
standing of the basic laws of the phenomenon. This method helps to develop the
student’s thinking by linking theoretical knowledge with practice. By demonstrating
physical movements in the form of animation, it is possible to increase the interest of
students and facilitate the perception of educational material. In the course of the re-
search, the Python Tkinter programming language library was used, and lightweight
and easy-to-understand models were developed for students. In particular, mechanical
processes were drawn, such as the movement of a car along a horizontal path, the free
fall of the body, the movement of a body thrown in a horizontal direction. The research
was conducted in the 9th grades of the Kulzhabai Kasimov IT Lyceum School N2.28 in
Taldykorgan. The paper describes the learning outcomes using the method of visuali-
zation of mechanical phenomena. At the end of the research paper, recommendations
for the introduction of such a method into the educational process and the future pos-
sibilities of using computer technology in teaching other branches of physics are con-
sidered.

p Keywords: mechanics, physical process, model, computer visualization, program.
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reorpadmnnbll( TepMMHOJIOrMAHbIH MeKTen
OKY/iblKTapblHOQ )Kyﬁeni KonaaHblNybl

0.P. CmakoBa*, E.K. A6gpacunoe?, M.E.AxxnbekoBa3, XX.6.Aounb6ekoBa*
2PecnybnuvKanblK, FblNbIMU-MPaKTUKabIK 6ifliM Ma3MyHbIH capanTay opTasbiFbi
AcTaHa K., KasakcTtaH Pecny6nmkachl

3411 H.TymmneB aTblHOafFbl Eypa3nga yNTTbiK YHUBEPCUTETI

AcTaHa K., KasakcTtaH Pecny6nukachl

*danarau.dr@gmail.com

@ AHpaTna. Byn Makanaga »annbl opTa 6iniM 6epy MekTenTepiHe apHanFaH reorpadus

MaHi OKyNbIKTapblHAAFbl TEPMUHAEPAIH, KYPbIbIMAbIK XaHe aaicTemMenik epeKLlenik-
Tepi MeH e3eKTi Macenenepi aH-»KakTbl TangaHanbl. 3epTTey HblicaHbl peTiHae 7-11-cbl-
HblINTapFa apHanFaH reorpadusa oKynblKTapbliHAAFbl TEPMUHONOTMANBIK, KYpPaM Herisre
anblHagbl. TepMuHOepaOiH caHOblK KepCeTKilli, FbiMbIMW Oan4iri, TiNAiK cayaTTbiNblFbl,
aHblKTaManap KypblbiMbl, KypAeninik AeHrewmi »aHe OKyLLUbIHbIH, »ac epeKLleniriHe
COMKeCTIri apHawbl kKpuTepuinnep 6oubiHa 6GarFanaHadbl. 3epTTey GapbiCbiHOa ca-
panTamMarnblk Tacinaoep, MasMyHAbl Tanaay, aHbiKTamManap KypblibIMblH 3epaeney »xaHe
KarTanaHaTblH TepMUHAEPre canbiCTblpMarbl KOHTEHTTIK Tangay kKongadbiiaabl. CoH-
hav-aK, capanuwbiNapabliH, Nikipi MeH Ty3eTy YCbIHbICTapbl canasnblK Tangay HblCaHbl
peTiHae KapacTblipblnaabl. Tangay HaTUMXKeCiHAE OKYNbIKTapAa OPbIHCHI3, KalTanaHaTbiH
KoHe bipi3miniri cakTanMaraH TepMUHOEPOiH Ke3aeceTiHi aHbikTanaabl. OKybIKTap-
[a YCbIHbIIFAH TepMUHOEP aHbIKTaManapbiHbiH KYpOeniniri yxaHe TiNAiK ynnecimainiri
cunaTTanagbl. AygapMa MeH TpaHcnauTepauusa Macenenepi oky yoepiciH KMbiHAATbIM,
OKYLLbIHbIH TYCiHY AeHreniHe Kepi acep eTefi. Yrinik oKy 6arFOapnamMachl MeH OKy/1biKTa
KONAaHbINFaH TepPMUHAEPAIH apacbiHAa Ma3MyHIObIK YaHe Tinaik cabakTacTblk cakTas-
Maybl 6akanadbl. Makanaga TepMuHaepaiH KMCbIHObI XyMeneHyi, aHblKraManapabliH,
bIKLLIAM 8pi TYCiHIKTI BOMNybl XXaHe FbINbIMU CTUMbIe Cal KanbIMTacTblipbifybl 6GoMbIHLLA
HaKTbl YCbIHbICTap 6epinreH. 3epTTey HaTUXKECi OKysIblK CanacblH apTTbipyFa, OKy MaTe-
puvangapblH Xyeneyre aHe 6iniM anyulbiFa TYCIHIKTI opTa KanbiNTacTblpyFa 6aFbiT-
TanfaH agicTeMenik ycTaHbiMaapabl Herizgena,.

KinTTi ce3pmep: MeKTen OKy/MbIKTapPblHbIH, TEPMUHOMOIMACH], TEPMUHONOTUANBIK,
Oipi3ninik, TepMUHXKacaM Tacingepi, reorpadua TepMUHOEPI, TEPMUHAEPAI OKYNbIKTa
KongaHy

Kanan ponekces anyrfa 6onaabl / Kak untuposaTtb / How to cite: Cmakosa, A.P.,
A6pgpacunos, E.K., AsknbekoBa, M.E., Anunb6ekoBa, X.B. [eorpaduanbik TepMUHOMO-
FUSHbIH, MEKTEM OKY/MbIKTapblHAa XYMeni KonaaHbinybl [MaTiH] / FeinbiIMu-negarormka-
NbIK XXypHan «binimM». — AcTaHa: bl. AnTbIHCapWH aTbiHOarbl ¥BA, 2025. — N23. — B. 128-142.

Kipicne

Kasipri 6iniM 6epy »kyMeciHoe cananbl OKy-
NbIKTApP FbiNbIMW  O2NAOIKKE, KYPbUTbIMObIK,
Gipi3Oinikke »XoHe TiNAik cayaTTbl/IbIKKa He-
risgenyi Tumic. OKyNblKTap TeK TaHbIMAbIK,
Kypan FaHa eMec, FblNbIMU YFbIMAAPAbI MEH-
repy MeH TepPMUHOMNOIMANbIK MaOEHMUETTI
KanbIMTacTblpyAblH Heri3ri Kypanbl peTiHae

MaHbI3Obl pen atkapagbl. TepMUHOEPAiH,
Ma3MyHbl, YXyMeniniri, aygapma CoUKECTIrI
YKoHe MoaHAOiK MaHMaTIHMeH yuhnecimMainiri
©3eKTi Macenenep KatapbiHaa.

KasakcTaHOa OKyfblK, a3ipney »>koHe ca-
panTay vaepiciHoe TepMUHOMOrMANbIK, ca-
AacaTTblH,  OipblHFAM CTaHAAPTbiHbIH,  6011-
Maybl Ma3MyH caracblHa acep eTeni: 6ip


10.59941/2960-0642-2025-3-128-142
https://doi.org/10.59941/2960-0642-2025-3-128-142
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VFbIM Typniwe 6epinyi, ayaapma Oan4iriHiy,
caKTanMaybl >XKoHe OKyLUbl »Xac epeKLleni-
FiHIH eckepinMeyi — OKyMbIKTbIH TYCIHIKTIIFH
ToMeHpaeTeTiH dakTopnap.

onemMaik 6iniM KeHicTiriHe MHTerpaunanany
OKYJblK, Ma@3MYHbIH XallblKapasblK TePMUHO-
NnorvanblK, CTaHOapTTapra CcanKecTeHaipy-
Oi Tanan eteni, ananpga 6yn 6arFbiTTa Fbifbl-
MU-aiCTeMENiK Kypanaap »eTKinikcis.

3epTTeyaiH MakcaTbl — MeKTern OKyfbIKTa-
pblHOAFbl TEPMUHOEPOIH, YXYWeniniriH 3ep-
aenen, KoMgaHbICTarbl OKy MaTepuanga-
pPblH Tangay HerisiHoe camkeccisgikrepai
aHbIKTay >XoHe Xanblkaparblk ToXipnbe He-
risiHOe TMiMai yCbiHbIcTap 6epy.

KasaKcTaHabIK 3epTTeynep Ae ocbl 6arbiTTa
MaHbI3Obl FbIIbIMW HErisgep KanbIiNTacTbl-
pbin kenefi. Kasak TePMUHOMOMMUACHIHbIH,
TEOPUACHI MeH aficTeMenik HerisiHe ene-
yAi ynec KocKkaH FanbiM L. KypmaHbanyibl-
HblH «Ka3akK /1eKCMKACbIHbIH, TEPMUHOEHYI»,
«Anaul >XoHe TepPMUHTaHY», «TepMUHTaHy»
eHbekTepiHOe TepMUHAOEPaiH LWbIFy Koe3-
Oepi, MaFblHanblK, e3repictepi, aygapma
MeH TpaHcnuTepauma macenenepi, YATTbiK,
TEPMUHKOPAObIH KanbiNTacy TETIKTEPiH CU-
natranabl [1]. COHbIMEH KaTap MeKTenTeri
YKapaTbl/IbICTaHy »XaHe MaTemMaTuka MoaH-
[epiHe apHanFaH OKy/blKTapOarbl TepMU-
HOMOrMANbIK Kypamabl OGaranayra 6arbiT-
TanFaH C. HypranueBaHbIH apinTecTepMeH
Gipre »kyprisreH 3epTTey e OCbl cafara Ko-
CbIMLIA ynec Kocaabl [2]. byn 3epTTey OKy-
NblKTapOarbl TEPMUHAOEPAIH aHbIKTaMachl,
MblCalIMEeH KaMTaMachbl3 eTinyi, 3TMMonorma-
Cbl YX8HEe OKyLUbITapablH, YXac epeKLueniriHe
COMKECTIK TYPFbICbIHAH capanaHbim, OKy/bIK,
canacblH apTTblipyFa KaTbICTbl HAKTbl aaicHa-
ManblK Heri3 ycbiHabl. A. AxmeT, I bernmo-
Ba >»xoHe XX. ©OMipbekoBa yapaTbl/blCTaHy
MoHi HerisiHoe MeKTen OKy/blKTapblHOAFbI
TepPMUHOEPAOIH KOMOAHbIC epeKLUeniKTepiH
Tangan, onapAblH FbibIMKU O824, OKyLW b
YKacblHa COMKECTIri »aHe TiNAiK ynnecimaini-
ri TYpPFbiCblHAH Ma3MyHAObIK, capanTama
YKYPri34i XKoHe TEPMUHONOMMANbBIK, XKYMEHIH,
Gipi3ainiri MeH apicTeMenik HerisiH Kanbimn-
TacTblpyOblH ©3eKTiNiriH atan kepceteai [3].

CoHFbl Xblngapbl A. BanTypCbiHYbl aTblH-
narbl Tin 6iniMi MHCTUTYTbIHbIH, TepPMUHO-

noruva 6GenimiHoe TepMuHOepai CTaHOAPT-
Tay MeH HopMarayra OarbiTTanFaH ipreni
»kobanap »>ky3ere acbipbinbin kenegi. Co-
HblH Gipi — «Ka3ak TepPMUHOMOTUANbIK, KO-
PbIH KanbINTacTblpyOblH TEOPUAbIK, Heri3-
Oepi MeH NUHIBUCTUKANbIK, MPUHLMATEPI»
aTTbl KelwleHai 3epTTey. KX, Alpapbek neH
A.O. A3bepreHoBa TEPMUHONOTMANMDIK,
coe3aiKTepaiH Typnepi MeH KypblfibIMbIH Tan-
[an, OHOMacCMONOrManblK, TaCIN HerisiHae
TEPMUHMKACAMHDbIH, KOTHUTUBTIK >XaHe ce-
MaHTUKanbIK, epeKLUeniKTepiH cunaTtTangbl
[4].

Byn 3epTtreyne reorpaduma noHi 6ombiHLIA
TepMUHOEPAIH KONMAaHy epeKLenikrepi ca-
panaHbIn, >xyeciaaik neH 6ypmManayabiH oKy
Ma3MyHblHa acepi kepceTineni. CoHbIMeH
KaTap MoHOIK TEePMUHOMNOIMAHbI Bipi3geH-
Oipy MeH »yreneyre 6arblTTanFaH KarmgaT-
Tap avKplHOanagbl.

3epTTeyaiH »KaHanblFbl — OKy/blKTapOarbl
TEPMWH KOMNOAHbICbIH KelweHAai capanTan,
aaicTeMeniK yCbiHbICTapablH 93ipeHyi.

MaTtepuangap MeH aaictep

3epTTey HbiCaHbl peTiHoe KasakcTaH Mek-
TenTepiHAe KongaHbinatbliH 7-11- CbIHbIM-
TapFfa apHanfaH reorpaduva NaHi OKybiKTa-
pbl anbiHAbl. 3epTTey 6apbiCbiHAA OTaHAObIK,
«AnMaTbIKITam», «ATaMypa» >XaHe «MekTen»
YKeTeKLWi 6acnanapbl LWblFapFaH OKy/bIKTap
KaMTblnabl. ATanfaH OKy/MbIKTap YAriAiK oKy
GarmaprnamMacbiHa CcolKec oa3ipreHin, oKy
VAOEpPIiCiHOE KEHIHEH NarganaHbin keneqi.

OKynblK, Ma3MyHblH Tangayoa 6Gipkatap
FbIMbIMW  BaicTep KelleHi Kongadblinagbl.
ATan anTKaHOa, KOHTEHTTIK Tangay oaici
APKbINbl TeEPMUHOEPAIH KONAAHbIY XXWiniri,
OKyInblK GeniMaepiHOe Ke3sgeceTiH aoeHreni
YKOHE KypPbIIbIMObIK, OpHanacybl anKbiHOA-
nagbl. TepMUHOMOMMANbIK capantamMa OKy-
NblKTaFbl yFbiMOapAblH FblbIMW O204iriHe,
aHblKTaManapabiH 6ipi3ainiri MmeH »ynenini-
riHe, coHOamn-ak xalblkapalnblK CTaHOApT-
TapFa caMkecTiriHe 6aranay »kacayra MyM-
KiHOik 6epeni. CoHOan-akK canblCTbipMarnbl
NMHIBUCTUKAMbIK, Tangay apkbiibl 6ip Tep-
MUHHIH Typni 6acnanapna KaHoam Hyckada
VCbIHbINTFaHbl, aydapMa carnacbl MeH YFbiM-
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[OblK COMKECTIK OeHreni canbICTblpbliagbl.

TepMuHOepai 6aranay yLWiH apHawvbl pybpu-
Ka »xacangbl. On TepT KPUTEPUNAI KAaMTbIAbI:
1) FbINBbIMW AYPBLICTbIFbI, 2) MOH Ma3MYyHbIHa
comkecTiri, 3) Tingik Gipisginiri, 4) okyLUbl-
napAblH »Kac epekweniriHe cawkecTiri. Ca-
panTaManblK Garanayra «KapaTbl/biICTaHy»
6inimM Gepy canacbiHbiH NaHOepi GoMbiHLLIA
1 mMamaH TapTbingbl. byn gepekTtepai 3epT-
TeymdiH ceHiMainiriH apTTblpanbl XXaHe 6acka
3epTTeyrepne KongaHyra MyMKiHaOIK 6epeai.

KonpaHbinFad  aaictepaiH  ymniecimainiri
3epTTey HblCaHblH KelleHai Typae Tangayra
YKOHE MeKTen OKy/blKTapblHAAFbl TEPMUHO-
NOTMANbIK YXYMEeHiH canacbiHa 027 9pi XaH-
»KaKTbl 6arFa 6epyre MyMKIiHAIK 6epeai.

XanblkapanblK, yMbiMOAP OKy/blK, camnacbiHa
KOMbINATbIH TananTap adcbliHOA TEPMUHO-
norvanblk OaM0iKKe epeKlle Hasap aynapa-
Obl. UNESCO oOKyInblK, Ma3MYHbIHbIH, FblSTbIMU
Herisgenyi MeH TepMuUHOepAiH AangiriHe
[5], an OECD onapablH KyHOENIKTI eMipae
KONAaHy MyMKiHAiriHe MaH 6epy KakeTTi-
riH aTan kepcetedi [6]. ®PuHNaHAWS, Xano-
HUA YXoHe Kopeda oKyMblKTapblHAa TEePMUH-
Oep »Kac epeKlwenik neH KonpaHy XWiniri
eckepine oOTblpbliN YCbiHbINaAbl. MaceneH,
DduHnaHguanbliH, National Core Curriculum
for Basic Education cTaHOapTbiHOA OKy-

NbIKTaFbl TEPMUHOMOMMA OKYyLLbl YXaC epek-
LeniriHe »xoHe OKy MaKcaTTapblHa CaMKec
KYPbIybl KaXXeT gen kepceTinreH [7]. Xa-
noHmaga MEXT oky 6argapnamachl OKyLLbl-
napra 1600 - 1800 ce3aik GipnikTi MeHrepyai
yCbiHCca [8], Ichiyama, Y. OoKynblK, Ma3MyHbIH-
0aFbl aKageMuUanblK CO34epPAiH KYPbibIMbl
MEH >XXMINiK cMnaTTapbiH Tangan, TePMUHO-
NorvaHbl TaH4aynoa oKy AeHremi MeH KOrHM-
TUBTIK YXYKTEMEHI eCKepy KaXKeTTirH Kep-
ceteni [9]. OHTyCTiK Kopea 3epTTeylwinepi
Jeong, H. & Kim, A. TepMUHAEPAIH XKacC epeK-
LeniriHe CamKecTiri MeH OKy Ma3MyHbIMeH
ywmneciMginirinH Tanganabl [10]. New General
Service List »uinik meH Ma3MyHObIK, MaH-
MOTIHIe Heri3genreH TePMUH ipiKTey YAriCiH
yCbiHaabl, 6y Ti3iM MoauduKaumMgnaHFaH
neMmanap nNpuHUMNiHE cymeHin (Mbicanbl,
rise, rises, rising, risen), rpaMMaTMKanblK dop-
Manapabl 6ip Tornka GipikTipeni. Kasak Tin
GiniMiHOe Oe CUHTETUKarbIK ToCin apKbiibl
TEPMUHOEPLIH KbI3METI MEH Ma3MYHObIK CU-
naTtTaMacblHa COMKeC aTay »Kacay >ongapbl
KapacTblpblnagbl [11].

Byn 3epTreynep TepPMUHONOIMUANbIK Gipnik-
Tep4iH Ma3MyH MeH TypnaTblH HakTblian,
OKY/bIKTaFbl TEPMUHAEPAOIH, FblIbIMU YKaHe
saicTeMenik CaWKecTiriH 6GarFanayFa MyM-
KiHOiK Gepepni. TepMuHOepPOiH YXyMeni Kon-
OAHbINYbIH  XanblkapanblK, >XaHe OTaHAOblIK,
To)ipubere cymeHin, 1-kectefe yCbiHaMbI3.

1-kecTe - TepMUHAEPAIH, XXYNerni KonaaHbTyblH XalblKapasiblK )XoHe OTaHAbIK,

ToXKipnbeHiH canbiCTbipMarnbl KOPbITbIHAbICDI

Kputepun

Xanblkapanbik, To)XXipnbe

KasakcTaHAabIK TaXipnbe

TepMuHOepaiH Gipizginiri

XXorFapbl ge Hrenge cakranagbl

YXui 6y3blnagbl, Ken HycKanblk 6anka-
nagbl

AyLapManblK, CONKECTIK

doHonormnanbik-opdorpadu-
ANbIK YMNeciM eckepineni

KanbKa, TpaHCAUTepaLUa KMblHObIKTa-
pbl XWi ke3geceni

YKac epekLeniriHe cam-

KecCTiK MeH peTTeneni

JleKcuKanblK XyKTeMe neHren-

Kypaoeni TepMUHOEP MeH TYCiHIKCIi3
aHblkTaManap kesgeceni

Lindpnbik konoay

Bu3yanobl, MHTEPaKTUBTI Kypan-
[ap KeHiHeH KongaHbliagbl

LLlekTeyni, »kymeni umdpnbik Kypangap
eHrisinmereH

HaTuxenep

XyprisinreH 3epTrey HaTwkenepi MekTen

OKy/blKTapblHOaFbl  TePMUHOMOrMg cana-
CblHa KaTbICTbl BipHelle Ma3MyHObIK >XoHe
KyYPbINbIMObIK, ~ Macenenepni  aHbIKTadbl.
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AnpbiHFbl 6eniMge cunaTTanfFaH KOHTeHT-
TIK YXOHE TEePMWHOMOTUANbIK, Tangay Kpw-
Tepunnepi Herisinoe 2-kectege 6GepinreH
7-1-CblHbIN reorpadma OKynblKTapbiHOAFbI

TepMUHOEP FbiNbiIMKW O2n4iK, 6ipi3ainik, oky
GargapnamMacbl MeH OKYLUbIHbIH, ac epek-
LweniriHe CaMKecTiri TypFbiCbiHaH GaFanaH-
Obl.

2-KecTe - TepMMHOMOrUASbIK annapaTthl capanTasnFaH OKymblKTap Ti3iMi

Bacna oKy/nbIKTapbl

ATtamypa

AnmartbiKiTan

MekTen

feorpacwus: Xannbl 6inim 6e-
peTiH MeKTenTiH 7-CbiHbl6bIHA
apHanFaH okysblk. Eki 6enimMai

feorpacwus: Xannbl 6inim 6e-
PETiH MeKTeNTiH, 7-CblHblIObIHA
apHarsFaH oKysblk. 2 6eniMHeH
Typanbl / P. Kapata6aHos, XK.

BanmeToBa — AnMaTbikiTan, 2017.

leorpacwms: Xannbl 6inim 6e-
PETiH MeKTeNTiH, 7-CblHblObIHA
apHanFaH okysblk, 2 6eniMHeH
Typanbl / P. KapatabaHos, XK.
BanmMeToBa — AnMaTbIKiTanmn,
2017.

[eorpacduda: XXannbi 6inim 6e-
PETiH MEeKTeMTiH, 7-CbiHblObIHa
apHanFaH oKysblK, 2 6eniMHeH
Typaabl / P. KapaTabaHos, XK.

BanmeToBa — AnMaTbikiTan, 2018.

[eorpacduda. C. O6inMaxiHOBa,
K. KammynonHoBa MekTen
2018

Y /A. EropuHa, C. HypkeHos, E.
LWnmMuHa — AnMatbl: ATaMypa,
2017.

8
KazakcTtaH reorpadug.
OkynblK. 1, 2 P.KapaTtabaHoB,

9 A.Caunos, b.banrabaesa,

KazakcTtaH reorpadua. OKynbiK,
1,2 6enim. B.YcurkoB, A.EropuHa,
A.YcunkoBa, [[3a6eHoBa ATamypa

KasakcTaH reorpadusa. Oky-
nbiK. 1, 2 6enim
LLI. Tonbi6ekoBa, TonoBuHa,

K.CamapoB AnmMatbikiTam, 2019 2019

C.Ko3uHa, E.AxMeToB MekTen
2019

KasakcTaH reorpadus. OKynbiK,
1,2 C. Tenen6ekoBa,

10 A. AMaH»X0MoB,
A. XXblNKangapoBa
AnmatbikiTan, 2019

KasakcTaH reorpadus. Oky-
NbiK. 1, 2 6enim

K. KammynguHoBa,

C. 96inMaxxiHoBa, MekTen
2019

n

KazakcTtaH reorpadua. Oky-
NbIK,. T1-CbIHbIM

K. KanmyngmHoBa, b. Abaonma-
Hanos,

C. ©binmMayiHoBa, MekTen
2020

2. Heri3ri opta 6iniM 6epyaniH 7-9-CbiHbiN-
TapblHa »XaHe »annbl opTa 6iniM Gepyneri
YKapaTblblCTaHy-MaTeMaTUKanblK,  6arbITTa
OKbITyFa apHanfaH 10-11-CbIHbIM OKyJbIKTa-
PbIHbIH, TEPMUHOMOMUANbIK, KYpaMbl 1-cypeT-
Te 6epinreH ynriMeH ipiktenai.

3epTTey YYMbICTaPbIHbIH, 6apbicbiHOA
7-1-cblHbiNTapFa apHanFaH «leorpadua»
OKy/bIKTapblHOAFbl  TEPMUHOMNOIMNA  Kypa-

MblHa >XacCasifFaH cCaparnTaMa HaTMKeciHOe
aHbIKTangbl:

1. TakplpbiNnTap GoMbIHWA KOMNA4AHbIATbIH
TepMuHOepaiH caHbl. Kenbip 6acna oky-
NbIKTapblHAA TEPMUHOED MEH YFbiMOap
LaMadaH TbiC HeMece »eTKinikci3 6epin-
reH.

2. TakplpbiNTap GoMbiHLIAa KOoMO4aHbIIaTbIH
TepMUHOEepPOiH aHblKTaMacbiHOa alblp-
MalLLbINbIKTaP OPbIH anadbl.

3. Keinbip »kaHa yFbIMAapOblH aHbIKTaMachl
GepinMereH.

4. TepMuHOepniH 6epinyi »xoHe aynapma-
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cbl Termincom.kz canTbiHOa 6ekiTinreH
HyYCKanapblMeH canbICTbipblabIM, onap-
OblH Ma3MyHObIK Oan4iri MeH MaHAaiK
MOHMBSTIHIe CamKecTiri 6aranaHabl.

Byn yMrapbiMgap oKy 6GarFgapramMacbiMeH
camKecTeHaipinin, 6iniM anywblHbIH, MeHre-
pyre TWICTi »aHa ce3fep MeH yFbiMaapabl
aHbIKTay 3-KeCcTe KePCeTINreH KeCcTeHi »acay
Ke3iH4e aHblKTangbl.

3-kecTe - leorpadusa oKynbIFbIHOAFbl TEPMUHOEP

Feorpadgusa 7-cbiHbIN

TEnETR TepMUH neduHULMACHI aynapmachl TepMuH-
pbin P vase KOM
feorpadus: XXannel 6inim leorpacua: Xannbl 6inim opbIcC TiNiHAe Kabblin- Canacbl
6epeTiH MeKTenTiH, 7-Cbl- 6epeTiH MeKTenTiH, 7-Cbi- HyCKacbl OaHFaH
HbIBblHA apHanFaH OKy/bIK, HblBbIHa apHanFaH OKy/bIK.
Eki 6enimai /A. EropuHa, C. 2 6eniMHeH Typaabl / P.
HypkeHos, E. lUnMunHa — An-  KapaTabaHos, )X. BaimeTtoBa
MaTbl: ATamypa, 2017. — AnmarblikiTan, 2017.
dU3MKanblK ~ TabWFATTb FbINbIMU TYPFbIAa TaburaT KyObIbICTapPbIH Pusmyeckas leonorus,
reorpaduma 3epTTeyMeH aHanbicabl 3epTTenai reorpadus reofgesuns
YKoHe reo-
rpaduma
aneymet- adaM eMipiHe GarinaHbICTbI
- " . L coumanbHo-3-
TIK-3KOHO- LapyaLlblblFbl MEH TYPFbIH epekLenikTepai 3epTrensi 2024 >Kblfbl
o KOHOMMYecKas i
MUKanblK XanKblH 3epTTenai GekKiTinrex
reorpadua
reorpadpusa
a 3KOHO- KOFaMAbIK 6HAOiPICTiH ay-
% MUKanblK, MaKTbIK, YMbIMOACTbIPbITYbIH,
R Neenen e OIS 200t wuns
T P apy P 6ekiTinreH
T AYMaKTbIK-2KOHOMUKabIK, dua
% KYPbINTbIMbIH KYPY epeKLUesik-
= TepiH 3epTTenai
9
E KapTorpa- aHblKTaMa 6epinmMereH, KapTanapAbl KYpacTbIpy XaHe KapTorpadusa 1971-1981 reorpa-
0 dua TEPMUHHIH, MafFblHachbl navpanaHy aaictepi MHOK BeKiTin- dua
% alwblnMaraH reH
g
g Taburn 6ip-6ipiMeH TbIFbI3 6a|_7|na— npupoaHblie 2022 3 re;;;ga—
& ,
g KelleHaep HbICKaH Kypamaac 6enikrep KOMIeKChI SKOROL S
o
9] o
= a4aM3aTTblH, XKblngap 6ounbl MaH coe3-
= TYpNi TabuFn yoepictep MeH nepi
o KyGbINbICTap »Kansbl >kaHe »epaiH 6eTKi KabaTbiHbIH, KapTa, atnac canarnbik,
et KapTa, aT/iac onapablH ayMak 6orbiHLa YKa3bIKTbIKTaFbl KilLipenTinreH KapTa - KapTbl TEePMUH
Tapanybl Typanbl )Ku- 6elHeci (2-6enim) KapTa-KapTa
HaKTanfaH 6inimM kesi 6obin
Tabblinagbl.
nutochepa AHbIKTaMachl YOK, nutochepa
snnmnc aHbIKTaMachl 30K, anamnc
TEPMOMETP, _ TEePMOMETP,
MbIH bl
6apomeTp, aya pabmrbs_la!(‘ le'lay 6apomeTp,
dntorep e P dbntorep
3. OkKyfnblK Ma3MyHblHOAFbl TepMUHOEP 7-9-cblHbINTapFa apHanfFaH «leorpadpuma»

MeH YFbIMOAp KypPaMblHbIH, CaHObIK KepceT-
KiluTepi aHbIKTan4bl.

TeMeHpe GepinreH 3 »aHe 4-kecTeneppe

OKYNbIKTApPbIHAAFbI YFbIMObIK-TEPMUHOMNOM M-
ANbIK KypaM 6 6eniM 6ombiHLIA, 10-11-CbIHbIM-
TapFa apHanFaH OKyMblkTapblHaH 7 6enim
6oMbIHLLIA ipikTenin TanoaHabl.
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4-KecTe - 7-9- CblHbIM OKYyMbIKTapbiHOa 6epinreH yYrbIMAObIK-Te PMUHOMOMUSAbIK,
annapaTTbiH CaHObIK KepceTKiwTepi

5-kecTe - 7-9 CbIHbIMN OKysbIKTapbliHAa 6epinreH yFbiIMAbIK-TEPMUHOMNOMMUSIbIK,
annapaTTbiH CaHObIK KepceTKiwTepi

BIJTIM - OBPA3OBAHUE ISSN 1607-2790 (PRINT), ISSN 2960-0642 (ONLINE) WWW.BILIM-UBA.KZ Ne3 (114) 2025
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OpTak Tep- 5 5 4 4 1 (0] 1
MUHOEP 20
5. 11 Mekten 2020 7 7 19 8 16 2 4 63
Bapnblifbl 37 34 41 29 59 23 n 234

Byn Kecteneppe ap ©GacnaHbliH Ganamarnsl
OKy/bIKTapblHAAFbl  TEPMWHAEPAIH  CaH-
ObIK, KepceTKilwi 6epinreH. leorpadus oky
MaHIHIH yArinik oky 6armapnamMachl HerisiH-
ne o3ipneHreH oOKynbIKTbiH 6eniMaepiHae
KaMTblIFaH TEPMUHAEP CaHbl SPTYPi eKEHi
aHbIKTanAbl. Mbicanbl, 7-CblHbIM OKy/bIFbIHAA
«eorpaduanblk 3epTTeynepniH, agictepi»
GenimMi  6oMbiHWa «AnMaTbikiTan» 6acna-
CblHOQ 64 TepMUH, «ATamypa» OKy/blFbl
6omblHLWa 19 TepMuUH ipikTenai. ConapabiH,
iwiHOe opTak TepMUHAep caHbl — 16. OpTak,
TepMUHOEP CaHblHbIH 16 FaHa 6onybl NaHAIK
TingiH opTypNi okynbikTapaa 6ipisai 6epin-
MeNTiHIH KepceTeni. byn dakTop negarortap
MeH 6iniM anylwbinap apacbiHOaFbl TUIMAI
KAapbIM-KaTblHACTbIH, Oy3bl/yblHa, COHAAN-aK,
OKbITY MeH 6iniM urepy canacblHblH TOMeH-
peyiHe biknan etefi. CoHbIMEH KaTap OKy
YKETICTIKTepiH 6aranayna (Mblcanbl, TecTTep,
¥BT, 6aKblnay »yMbICTapblHAa) CTaHOAPTTbI
TepMUHAepre HerizgenMmereH AavblHObIK,
OKyLUbINapAblH HOTUXKECIHE Kepi acep eTedi.

Ocblnaniua, TepMUHOEP CaHbIHbIH, CaMKec-

ci3firi oKy canacbliHa VLI Herisri 6arbiTTa
acep eTeqi:

1. KOFHUTWBTIK aybIpPfblK, HeMece >KeT-
KiMKCI3 YKyKTeMe (TbIM Kemn HeMece TbiM
a3 TEPMUH);

. MeHAik TinAai MeHrepymeri »xywmecismoik
(okynbIKTap apacbliHOaFbl OpTak TEPMUH-
AepaiH caHOblK arblpMallbiibliFbl);

. OKbITY MeH Garanaygarbl TeHCI3AiK (OKy-
NblK, Ma3MyHbIHbIH, 6aFgapnamMa  crTaH-
OapTblHa cam Kenmeyi).

Banamanbl OKynblkTapOarbl TEPMUHOMOIMM-
ANbIK, KYPaMHbIH CaHObIK alblpMallbliblKTa-
PbIHbIH cebenTepiH aHblKTay MaKcaTbliHAA
onapablH Ma3MyHbl YATiNik oKy 6argapnama-
CblHOaFbl MAHAIK TananTapMeH CcanblCTbIp-
Manbl Typae TangaHabl [12]. 2-cypetTte 7-11-Cbl-
HbIM OKyLUbIIapbl MeHrepyi TWiC TepMUHAEP
GekiTinreH ynrinik oxky 6arFOoapraMacbiHbiH,
6a3anblK, Ma3MyHbl, Y3akK Mep3iMai »kocnap-
OaFbl OKY MaKcaTTapblH ap 6eniM 6oMblHLWA
Tangaw oTblpbIn ipikTenai.

6-KecTe - YNrinik oKy 6argapsiaMacbiHbiH, Ma3MyHbl 60MbIHLLIA ipiKTeNreH TepMUHAEP

Benim 7-CbIHbIMN 8-CbIHbIMN 9-CbIHbIN
1 Tleorpa- reorpaduanbik 3epTTey aai- reorpaduanbik 3epTrey reorpaduanbik 3epTTey

duanbik  cTepi apicrepi aaictepi

3epTTey  3epTTey [ananbik 3epTTey 3epTTey

apicTtepi  3epTTeyLi KapTorpaduanbik 3epTTey  3epTTeyLui
reorpaduaHbIH 3epTTEY Hbl- TeopuAnbiK rpadmKanblk, — reorpadmanbik HblCaH
caHzapbl 3epTTey reorpaduanbIK Ky-
reorpaduanbik oepekkesnep 3epTTeyLi OblnbIC
[ananbik 3epTTey aaici reorpad®ua FblbIMbIHbIH,
rpadvKanbik aaictep cananapsol

reorpaduanbik yoepicrep
reorpaduanblk KybbiblcTap
reorpadusanbik ToXipubenep
reorpadumanbik HOMeHKNaTypa
rpadvKanbik aaic

KapTa

cypet

reorpaduanbik Moaenb
caHOblK AepeKTep
cananblk gepeKTep
reorpaduanbik Moaenb
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MOTiH
doTocypeT
rpadpuka
anarpamMma
npoodub
2 Kapto- KapTorpadua KapTorpadua KapTorpaduma
rpadua KapTocxema reorpaduanbik gepekTep  reorpadmanbik Aepek-
KoHe reorpaduanbik oepeKTep 6a3acobl Tep 6a3acsl
reorpa-  6asachbl TaKblPbIMNTbIK KapTa reorpaduanbik KapTa
duranblk,  reorpadmanblk KapTta npodumnb reorpad®uanbik HbicaH
nepek- reorpadumanbliK KapTocxema amarpamMma reorpaduanbik yoepic
TEP reorpaduanbik HOMeHKNatypa rpaduk reorpaduanbIK Ky-
6a3acobl reorpaduanblik gepeKTep KecTe Oblnblc
AKMapaTTblK-KOMMYHWKa-  reorpadusanblk HO-
LMANbIK TEXHONOrnManap MeHKnaTypa
reorpaduanbik AepeKTep  YKepai KallblKTaH 3epTe-
neny agici
reoakmnapaTTblK yre
Tankbuiay TYPOE YCbIHYyFa MyMKiHOIK 6epMen, Fbifbl-

3epTTey HaTwkenepi reorpadma MnaHiHe
apHanFaH OKyNblKTapAarbl yFbiMOApP MeH
TepMUHOep caHbl GipKenki emMec eKeHiH
KepceTTi. OKynblkTapOarbl yYFbIMOAP MeH
TepMUHOEep cadbl 6ipi3ai kepceTkiwTepre
HerizgenMereHaikteH, ap 6acraHblH, OKy-
NblKTapbiHOa alblpMallblfblK, alKblH 6ai-
Kanagbl. Mbicanbl, «ATaMypa» H6acnacbiHblH,
7-CblHbIMN OKyMblFbIHAA 131 YFbIM KaMTbINCa,
«AnMaTblkiTan» 6GacnacbiHblH,  OKy/blIFbIHAA
218 TepMUH Gap. Byn anblpMallblfblK, MoH
6oMbIHLIa TepMUHAOEP Ti36eCiHiH yNrinik oky
6aFgapnaMacbiHOa HakTbl 6enrineH6ereHiH
YKoHe OipblHFaM HYCKAYMbIKTbIH YKOKTbIFbIH
KepceTeai.

ATanfFaH anblpMalUbIbIKTap, €H, anibiMeH,
OKY/blK, Ma3MYHbIHbIH, KYPbITbIMObIK epekK-
LWeniktepiHe, aBTOPSblK, ~ YCTaHbIM  MeH
CTWUNbre, coHpam-aK, TepMWHAOEPAi ipikTey
YKOHe KOoMAaHy normkacbiMeH 6ainaHbICThbl.
TepMuUHOepaOiH WamMadaH Tbic ker 60nybl
OKyLUbINAPAbIH, ~ KOTHUTUBTIK  YKYKTEeMecCiH
apPTTbIPbIMN, HEri3ri yFbiIMAapPAbl YXyMeni api
TepeH, MeHrepyiHe kegepri KenTipyi MyMKiH.
Bbyn e3 ke3eriHge oKy MaTepuanblHbIH TUIMAI
KabblNnaaHyblHa »oHe 6iniMHIH 6epikTiriHe
Kepi acep eTen.

TepMUHOEPOIH >KeTKiMikci3giri oky MaTe-
pUanblHbIH Ma3MyHbIH TepeH, api >Xyueni

MW Heri3geri TYCiHIKTep MeH MaHre ToH TiN-
OiK KypblnbiMOAapAblH, KanbiNTacyblHa Kepi
acepiH Turiseai. byn »xargan okylublMapOblH,
MaHAIK Ky3blpeTTiniri MeH GyHKUMOHaNAbIK,
cayaTTblNbIFbIHA TEPIC blkMan eTyi bIKTWUMar.

OcblFaH 6annaHbICTbl, OKyMblKTapAa Konga-
HbINaTblH TepMUHAEPAi VAriNiK oKy 6argap-
naMacblHblH ~ Ma3MyHbIHa, OKyLUblapablH,
ac epekllenikrepiHe »aHe MaHAik noru-
KaFa caw »Kymeni ipiktey — oKy YyOEpPiCiHiH
TUiIMAINIri MeH canacbliH apTTblpyAblH MaHbl-
30bl LWWApPTbl 606N TabbiNnagbl.

TepMuHonoruanbik, 6ipisginik neH apicte-
MeniK YMIeciMainikTi cakray OKy MaTepua-
NblHbIH, FbI1bIMU-84iCTEMENIK OeHremiH Ke-
Tepin, yFbIMAObIK, annapaTTbl KanbiNTacTbipy
MeH 6iniM canacbliH apTTbiPyAblH MaHbI3Obl
TeTiri caHanagbl.

CanbICTbipManbl  KOHTeKCT peTiHae PISA
»kxoHe TIMSS cekingi xanbikapanblk, 6aFanay
YKyrenepi OoMblHLLIA YKOFapbl HaTUMXKe Kep-
ceTkeH OuHNaHaoma, KaHaga >xoHe CUHra-
nypablH TaXiprbenepi kapacTblipblagbl [13].

1. TepMuHAaepAaiH Gipisainiri MeH
wyneniniri

KasakcTaHablK opTa 6iniM 6epy oKybiKTa-
pbiHOa 6ip TEPMUHHIH 9PTYPMI OKyNbIKTapaa
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apKanmam TycCiHAipinyi »Xui Kesgecedi. Mbl-
canbl, 7-CbIHbINTaFbl «rnapochepa» YFbiMbl
«ANMaTbIKiTan» OKyNbIFbIHAA «©KephiH cy
KabblkLacbl» gen TyciHaipineni. «Atamypa»
OoKynblFbiHO@» «I. [NNnaHeTaMbI3OblH, Cy Ka-
6bIFbl, 2. Tipi arasanapablH, epTedeH 6epi
eMip cypin Kene )»aTKkaH opTacbl» Aen
eKi peT TyciHaipinreH. OKbITY Ma3MyHbIH-
OaFbl KypbINbIMAbIK, Gipi3ainikTiH, 6onmMaybl
OKyLLblNapablH, TaHbIMObIK, GipnikTepai Ke-
3eH-Ke3eHiMeH urepyiHe Tockaybll 6ona-
obl. KaHaga MeH OuHnaHonana 6yn Mace-
ne TePMUHONOTUAMbIK, 6a3aHbl YITTbIK OKY
GargapnaMacbiHa CoMKecTeHAipy apKbiibl
XYMEeneHreH.

2. TepMUHAEpPAiIH aHbIKTaMacCblH
6epy Maceneci

3epTTey 6apbicbiHaa OKy/blKTapaa TePMUH-
nepaid  6epinyi XeTKinikTi 6onFaHbIMeH,
onapmblH, FbiIbIMW aHbIKTaManapbliHbIH, ca-
nacbl MeH Ma3MyHAObIK O2M14ir >XWi cakran-
MaMTblHbl aHbIKTan4bl. ATan anTkaHga, ca-
panTaMara TapTbilFaH capaniblinapabliH,
Tangay HaTuxKeciHOoe Kelbip MaHbI3Obl Tep-
MUHOEPOiH, COHblH iWiHOe «dU3MKanblK,
reorpadua» YFbIMbIHbIH, aHbIKTaMacbl OKY
6aFgapnaMacbl MeH FbilbIMU-Nedarormka-
NblK, TananTapFa CamKec KenMenTiHi oanen-
neHai.

Mblicanbl, «AnMaTbIKiTan» 6acracbliHbIH OKy-
AblFblHOA  «PU3MKanbIK reorpadua» Tep-
MUWHIHE «TaburaT KybbibICTapblH 3epTTen-
Oi» pgereH TbiM >KanmnbllamMa, Ma3MyHObIK
YKaFblHaH LUeKTeyni aHblkTaMa bepinreH. byn
TYWKbIPbIM OKYLUbINAPAbIH, YFbIMObI FblTbIMMU
TYPFblAa AYpPbIC MeHrepyiHe Kegepri Ken-
Tipin, NeHAIK Ma3MyHObl YCTIPT TYCiHYyiHe ce-
6en 6onybl MYMKIH.

CapanTamMa HaTUXKeCIHAE YCbIHbITFAH HaKTbl
opi KeweHAi aHblkTama: «DU3mKanblK, re-
orpadua (rpekle «bvolgy — TaburaT) — re-
orpaduanblik, KAObIKTbIH TabwFaT >KarFgamn-
NapblH 3epTTeyMeH anHanbiCaTbiH FblbIM.
feorpacdusaHbiH Gip canacbl» — 2014 >Kbirbl
«dayip-KitTan» 6acnacbliHaH »apblK, KepreH
O. XaHapfin «Du3nkKanblk reorpadUaHblH,
TEPMUHAOEPI MEH YFbIMOAPbl» aTTbl OKY Kypa-
NblHAAFbl aHblKTaMaFa Heri3genin yCblHbI-
ool [14].

CoHbIMeH KaTap XanblkapanblK —FblbIMK
ToXipmnbere cymeHe oTbipbin, «DU3MKAbIK,
reorpagusa — 6y XepaiH Taburn KyObisbi-
CTAPbIH, AHAWAGTTAPbl MeH reorpadu-
A71bIK, ePEKLUENIKTEPIH 3epTTeNTIH reorpa-
¢dua FbisibIMbIHbIH, canackl. On atMocepa,
rugpoceepa, nutocepa MeH 6umocepepa-
HbIH ©3apa apeKeTTecyiH, TaburFu rpoLe-
cTepai, KIMMAT MeH Qya pauvibiHbIH e3repi-
CTepIH, Xxep 6enepiHiH 3BOTOLMNACHIH XKOHE
TAOUFAT PecypCTapbiH 3epTTengi» [ereH
KEHEWTINreH aHblKTaMa Ma3MyHObIK, TYPFbl-
0aH angexkanga TOMblK 9pi FbIbIMU Heri3-
nenreH 6o/bin caHanagbl.

OcblFaH 6GalnaHbICTbl  OKy/MblK, —aBTop/a-
pbl MeH caparlubiiapblHa TepMuUHOepre
TeK KbICKalla TyCiHikTeMe Gepy FaHa emec,
onaphblH, FbIIbIMW  Heri3iH, MaHAIK adAcCbiH
YKOHe OKyLLbl »XacblHa MalblK, MHTepnpeTa-
LMACbIH ecKepe OTblpbin, Oan api Gipisai
aHblkTaManap 6epy ycbiHbinaabl. byn Tecin
6iniM camacbliH apTTbipyFa, OKYy MaTepuarbl-
HbIH, TYCIHIKTINIr MeH KongaH6anbiFblH Ky-
LenTyre MyMKiHOIK 6epeai.

3. OKyWbIHbIH YXac epeKLweniriHe
camKecrTiri

XyprisinreH capanTtamManbik Tangay MekTen
OKy/bIKTapblHOa TePMUHOEPOIH TbIM KbiCKa
aHblKTaMaMeH LWeKTeNeTiHIH e KepceTTi.
MyHOaw Tacin okylblNapablH, FblibIMU - Tin-
re TepeH 6GoMnayblHa, YFbiMOapObl HaKThbl
TYCiHiM, onapabl Taxipubene KongaHybiHa
Kepepri kenTipedi. Mbicanbl, Kenbip oKy-
NblKTapOa «pPeKynbTUBaLMsa», «3THOMMHIBU-
CTUKa» CeKinai kypaeni TepMuHaep ewobip
TyCiHiKTEMECI3 bepinreH, an «aneymMeTTik-3-
KOHOMMKanbIK, reorpadusa» yFbiMbl «LIapy-
alWbINblFbl MEeH TYPFbIH XanKblH 3epTTen-
Oi» Oen KbICKa api YCTIPpT aHblKTanfaH. byn
aHblKTaMa capanubliap TapanblHaH Fblfbl-
MU TananTapFa CaMKec eMec Aen TaHblbin,
OHbIH, OpPHbIHa Keneci HycKa YCbIHbIAAbI:
«ONeyMeTTIK-3KOHOMMKasbIK, reorpadua —
OyN KOFaMHbIH 3KOHOMMKanbIK ic-apeKeT-
TepiH, onapAblH reorpaduanbiK, TapanybiH,
TabUFU rKoHe oneyMeTTiK >KarFdannapMeH
e3apa 6arnaHbICbiH 3epPTTeNTiH reorpadua
FbI/1bIMbIHbIH, Canachbl».

CoHpan-aK, 7-CblHbIMKA apHanFaH kenbip
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«[eorpadua» OKyMbIKTapblHAa Ma3MyHAbI
TYCiHyre Kypaeniniri )Xorapbl TepMUHOEPAIH,
MblCanbl «reoMopPdOIormsa», «acteHochepar,
«MOoHOoChepar», «MegmunHanblK reorpaduma,
«FE03KONOrNA» CeKinai yrFbiMOapOblH, eH-
risinreHi 6ankangbl. Byn TepMuHaepaiH, yn-
rinik oky 6aroapnamachl Ma3MyHbIMEH Cal-
KECTIri »XOHe OKyLUbIHbIH YXac epeKLweniriHe
Can Keny Maceneci opblHAbl KYMaH TyAblpa-
Obl.

Xanblkapanblk, ToXipube, aTan aWTkaHga
OuHNaHona MeH CuHranypnbiH, 6inimM »xymn-
€cCi, YXaHa Fbl/IbIMW TEPMUHOEPAI Ke3eH-Ke-
3eHiMeH, OKylUbllapAblH, OamMy OeHreniHe
Kapal MaHMaTIHIe KipikTipin, TancelpManap
MeH Mblcangap apKblbl eHri3yai ycbiHagbl
[15, 16]. MyHOam sgicteMe TepMUHOEPAIH
OKyLWbl CaHAaCbIHAA HAKTbl YFbIM peTiHae Ka-
NbINTacyblHa YXaHe MaHAiK Tinre »kymeni ym-
peHyiHe MyMKiHAIK 6epeq,.

OcblFaH GalnaHbICTbl OTaHObIK OKY/bIK, aB-
Topnapbl MeH caparibiapbiHa Keneci
MaHbI3Obl Karuganapdbl Gaclublfibikka any
VCbIHbINaabl:

TepMUHOEPOi  ipikTeyoe  YAriAiK - OKy
GargapnamacbiHblH, - MasMyHbl MeH
OKYLUbIHbIH, YXac epekKLIeniriH eckepy;

opbip »KaHa VYFbIMFa TOMbIK, FblIbIMMK
HerizgenreH, apicteMenik  TypfFbloaH
TYCiHIKTi aHblKTaMa 6epy;

TepMuHOepaOi Mbican, BW3yangaHablpy
YKoHe TarncbipManap apKplbl Ke3eH-Ke-
3eHiMeH eHri3y;

XanblKapanblk, ToxipubeHi 6enimoen

KOngaHy.

Byn Tecin oKynblK Ma3MyHbIHbIH CarnacbiH
APTTbIPbIN  KaHa KoWMaW, OKyLUbINapabliH,
naHAi TepeH TyCiHyiHe, FbIMbIMU TiN4i MeH-
repyiHe »>aHe OKy »XeTICTIKTepiHiH apTyblHa
bIKMas eTen,i.

4. Busyanabl MaTepuyuangapMeH
cynemengey

Kasak TiniHgeri okynblkTapaa TePMUHOMO-
rManblK GiprikTepaiH AntoCTpaLmMaapMeH,
OuarpamMmanblK, KepceTiniMmaoepmMeH Hemece
HaKTbl MblCaniAapMeH TOMbIKTbIPbINYbI XeT-
KiNiKCi3 OeHrenoe »<ysere acblpbliaTbiHbI
Oalkananbl. Byn »>karmal  oKylblnapabliH
MaHOIK YFbIMOAPAbl TEPEH TYCiHYyiHEe >kKaHe
onapAbl TWMIMAI MeHrepyiHe Kepi acep eTyi
MYMKIiH. Sweller KOrHUTUBTIK XXYKTeMe Teo-
pUAcbiHOa OKpITY GapbicbliHAa KOMAaHblna-
TblH TEPMUHOMOMMANBIK, aknapaT 6uonoru-
ANbIK TYPFblOaH eKiHLWi peTTiK 6iniM peTiHae
KapacTblpblfbIf, OHbl MEHIEPY OKYLL bl Xafbl-
CblHa apTbIK, canMaK, TycipMeyi Tuic, OUTKeHI
YKafbl WeKTeyni Kenemae »aHa aknapatTbl
FaHa eHOew anagbl [17]. MyHOam Tocinoep
OKYLLbl MWbIHbIH, KOFHUTUBTIK OpTasblKTa-
pblH GenceHai eTy apKblibl OHbIH YFbIMAbI
TepeH MeHrepyiHe biknan eteqi.

7-kectege KasakctaH, duHNaHgua, KaHaga
»xoHe CMHranyp TaxipmbeciHoe naHaik Tep-
MuUHOepaOiH 6epiny epekweniktepi canbi-
CTblpMarbl Herizge 6epinreH.

7-KecTe — XanblKapasblK, canbiCTbipMasbl Tangay

Kputepui KasakcTtaH DuHnaHans KaHapa CuHranyp
TepMuHOepaiH Gipisainiri OpTalua Yorapbl YorFapbl YXorFapbl
Yac epekLuenikke CamMKecTiK OpTawa YKofrapbl YKofrapbl YXorapbl
BusyangaHabipy LlekTeyni Ken Ken OpTawa

AyfoapMa/TyciHikTeMe ca-
rachbl 6ap

Kemwiniktep  TyciHaipmeni

BewvimpenreH AfrbInWbIHLLIA, TYCIHAIP-
Meci 6ap

Byn Tangay TepMuWHAepaiH Ma3MyHObIK
KyMeniniri, aygapMa MeH aHblKTaMacblHbIH,

TYCIHIKTINIF, OKYLUbl YXaCcblHa COMKECTIri, COH-
Jal-aK OKy MaTepuarblHblH BU3YyanablK Cy-
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emMenpeHyi cUaKTbl mapameTpriep 6oMbIHLWA
Xyprisingi.

3epTTey 6GapbiCblHOa aHblKTanFaHgamn, Tep-
MUHOepai KongaHy 6GapbicbiHOa 6ipi3ainik
neH Oanmoik Xwui 6y3binagbl. Byl okylibl-
napAdblH,  YFbIMAbIK, TYCIHIFH KUblHOATa4bI.
XanbikapanblK, ToXipmnbe GoMbiHLLA TePMU-
HOMOrMANbIK YMNECTipy MeH MaHAOiK peaak-
unanay MiHOETTI Ke3eH peTiHae KapacTblpa-
Obl.

Ocbl Makanaga TepMWHAepaiH wWamMagaH
TbiC Kemn 60Mybl KOFHUTUBTIK YXYKTEMeHi apT-
TbipyFa blkMan eTeTiHi TeopuanblK TYPFbl-
OaH Herisgenai. byn TykbipbiM 6onawlakra
apHaWbl  aMMNUPUKanNblK — 3epTTeyrepMeH
(oKyLblNap cayanHaMacshl, TyCiHy TecTinepi,
NASA-TLX sgictemeci) ganengeHyi Tmic.

KopbITbiHADbI

3epTTey HaTwMkenepi Mekten reorpadpma-
Cbl OKy/IbIKTapblHAAFbl TEPMUHOMOTUAMbIK,
KYPaMHbIH, YArifik oKy ©GargapiamacbiHa
YKOHE OKyLLbl YXac epeKLlenikTepiHe ToNblK,
CoOMKeC KeNMEeMTIHIH KepceTTi. TepMmHOep
CaHbl MeH Ma3MyHblHOaFbl 6ipi3ainikTiH
CaKTasiMaybl — OKY YAEPICiHIH canacbiHa Tike-
nen acep eTeTiH MaHbI3Obl Macene peTiHae
aHbIKTaNabl. TEPMUHONOIUANBIK, KYPAMHbIH,
apTblK, HeMece peTci3 6epinyi OKyLUbIHbIH,
KOFHUTUBTIK YXYKTEMECIH KYLUEeMTin, Heris-
ri yFbIMOapAabl XXyMeni MeHrepyiHe Kegepri
KenTipeai.

Tangay HaTMyKeciHOe TepMuHOEepAiH ipik-
TenyiHge KYPbITbIMAbIK, Gipi3OiNiKTiH,
aHblkTaManap canacbliHblH »>KoHe aficTe-
MeniK YMAecCiMAINIKTIH Wi caKTanManTbiHbI
aHblkTanabl. Kenbip TepMmuHaep TyciHaipin-
Mel yCbIHbI/IFaH, an Kenbip aHblkTamManap
FbIIbIMU YKoHe OMOaKTUKasblK TananTapra
cam Kenmemnpai. MaceneH «du3MKanblK re-
orpadusa» YFbIMbIHbIH, aHblKTaMacbl OKy-
NblKTapOa KblCKa »aHe aanencia tepince,
caparubifiap YCbIHFaH FbibIMW HyCKanap
HaKTbl api Ma3mMyHAabl. COHbIMEH KaTap Tep-
MUHOEePOiH MOHMSTIH iWwiHae 6epiny noru-
Kacbl, KavTanaHybl MeH opHanacy pPeTTifiri
e OKyIbIKTaH OKY/bIKKa aybITKbIM OTbipabl.

Xanblkapanbik, Toxipnbe OuHNaHamg, CUH-

ranyp »xaHe XXanoHua engepiHiH oKy >XyW-
enepi TepMUHOEPLI OKYLIbIHbIH »Xac epek-
Leniri MeH NaHAi MeHrepy AeHreniHe Kapaw
caTblNnaw eHrisyai TMiMAai Tocin peTiHae YCbl-
Hagbl. byn enpepoe TePMUHOMOTMUANbIK,
YKYKTEME FbIbIMU YKaHe aaicTeMeNiK TYPFbl-
0a KaTaH, peTTenin, NaHAik Tinai MeHrepyre
YKargawW acanagbl.

OcblFaH 6GalnaHbICTbl MbiHagamM KOPbITbIH-
Oblnap yYCbiHb1agbl:

OKy TMoHiHe eHri3ineTiH TepMumHOEp,
YFbIMOAP MeH TipkecTep VArifik oky
6armapnaMacbiHbiH, KYPblbIMbIMEH
KoHe y3aK Mep3iMai kocnapablH Ma3My-
HbIMEH CaMKeCTeHAipiNin yCbiHbINYbl Ka-
KET,;

TepMuUHOEpPAiH,  caHbl  FaHa  eMec,
Ma3MyHAbIK A2N4ir, aHbIKTaMarblK cana-
Cbl, OKYLLbl YXaCblHa COWKECTIri eckepin-
reHi >KeH;

TepMuHAOEpPAOi ipikTey MeH eHrisy yaepici
nefarorvkanblK, TMHIBUCTUKANbIK YKoHe
MCUXONMOrUANbIK, TYPFblga YMnecTipinyi
KaXKeT,;

Bipizginik meH »xyweninik KamMTamMachbl3
eTinreH »arganaa, oKynblKTap OKyLbl-
HblH MaHAIK cayaTTbiNbIFbIH, YFbIMAbBIK,
annapaTblH  »koHe  yHKUMOHaNObIK,
6iniMiH gamMbITyFa biknan eTeq,.

¥cbIHbICTap:

OTaHAblK, OKyNblKTapaarbl TePMWHOMNOMM-
ANbIK XXYMEHI eTinaipy yLWiH Keneci Karmaa-
napabl YCTaHY YCblHbINAObl:

1) Bipizai TepMuUHonormanbik 6asa kypy. Tep-
MUHOepOi oky 6aroapnamMacbiHbiH, 6a3anbik,
Ma3MyHbIMEH >X8He OKy MaKcaTTapbiMeH
VWNecTipy apKpifbl CTaHOapTTay, Ma3MyH-
OblK cabaKTacTblK MeH MaHILUiMiK JTorMKaHbl
KaMTaMachbi3 eTy.

2) FbinbIMU HerizgenreH aHbiKTamManap 6epy.
Opbip TePMUHHIH MaFblHacbiH A2 api To-
NblK, albllN KOPCETETIH, NBHAIK MaHMaTIHAE
TYCIHIKTI FbINTbIMW @aHbIKTaManap yCbiHy.

3) Xac epekuweniriHe 6enimMaey >koHe BW-
3yangaHabipy. TepMUHOEP OKYyLUbIHbIH, »Kac
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epeKLeniriHe caMKec eHrisifnim, onapablH,
MEeHrepyiH »XeHiNngeTy YWiH MbiCangapMeH,
TancbipManapMeH »aHe WaatcTpaumanap-
MeH cymemengey.

4) ABTOpnapFa apHasFaH aaicTeMenik YCbi-
HbiMAap a3ipney. Aynapma, TEPMUH KONaaHy
YKOHE aHblKTaMa »Ka3y MPOLECiH pPeTTenTiH,
FbITbIMU CTUMb MeH JIMHIBUCTUKANbIK, 0a5-
OIKTI KaMTaMacbl3 eTeTiH apHaMbl HycKay-
NbIKTap ganbiHOAY.

5) Tnoccapwumnnepmi »kymneney »xaHe »aHapTy.
Op MoH 6oMbIHLIA MaHIiLWINiK XoHe NaHapa-
NblK, TepMUHOEPOIH roccapuiiH a3ipnen,
OHbl Ke3eH-Ke3eHMEeH YKaHapTy apKpliibl
BGipbIHFal MasMyHObIK Xyle Kypy.

Yannbl anfaHOa, TePMUHOMNOMUAMbIK cana
— OKYNbIKTbIH, TEeK TiINAIK eMec, FblNbIMU-9[i-
cTeMernik KepceTkiwi ae 6onbin Tabbinaabl.
CoHAbIKTaH fa oKy aaebUueTiH a3ipney »aHe
capanTay VYAepiciHOe TepMUHONOTUAMbIK,
nanaik ned Gipisninikke epekille Hasap ay-
napy — Kasipri 6inimM 6epy XyWeciHiH e3eKTi
TananTapblHbIH, Bipi.

AnFbic 6ingipy / KapxKblnaHobipy Typanbl
aknapaTt

byn 3epTrey FbibIMU, FblIIbIMU-TEXHMKA-
NblK, »obanapabl rPaHTTbIK, KapKblAaH4bIPY
6omblHWa PecnybnumKkanblk FblibIMU-MPakK-
TUKanblK, 6iNiM Ma3MyHbIH capanTay opTa-
NbIFbIHOA YXy3ere acblipblfibin aTkaH XXTH
AP08855878 «KapaTblfiblICTaHy-MaTeMaTU-
Kanblk 6aFbITTaFbl MoHAep 60MbIHLLIA MeKTen
OKYINbIKTaPbIHbIH,  YFbIMObIK-TEPMWHOMOIMU-
ANblK, anmnapaTbliH XyMneneyniH FblnbiMU-24i-
cTeMerik Herizaepi» TakblpblOblHOAFbI Fbifbl-
MU-3epTTey adcCbiHOA XKYPri3ingi.

a3ipney 6GapbicbiHOA
TEPMUHOMOTUANbBIK,  Tangay, KypblibiIMObIK
capanTaMa »kaHe MOTIHAI pepakuyuanay
voepictepiHoe Microsoft Copilot »acaHabl
MHTENNeKT Kypanbl KonpaHbinabl. Kypan
Ma3MyHObl yeney, sgebueT Ti3iMiH pacim-
ey YKaHe YCbIHbICTap 66MiMiH Kypyaa KeMek
peTiHOe nanpanaHbinabl. BapnbiK FbibiMK
TYWKbIPbIMOAP aBTOPMAapPAbIH YXeKke capanTa-
MacblHa HerisgenreH.
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@ AHHOTauua. B gaHHOM cTaTbe BCeCTOPOHHE aHaNMM3NPYKTCA CTPYKTYPHbIe N MEeTO-

ouyeckre ocobeHHOCTW, a TakKe aKTyalbHble MpPobreMbl TEPMUHOB, UCMOMb3yeMbIX
B y4yebHMKax no reorpacdumm ana oblleobpaszoBaTeNbHbIX LLKOM. B KayecTBe o6bekTa
MCCnefoBaHUSA paccMaTPUBAETCS TEPMUHOMNOMMYECKMIA COCTaB y4eOHMKOB MO reorpa-
dum ana 7-11 knaccoB. TepMUHbBI OLLEHMBAIOTCA MO CreumanbHbiM KPUTEPUAM, TaKUM
KaK KOMMYeCTBEHHble MoKasaTenu, HayudHaa TOYHOCTb, A3bIKOBas MPAaMOTHOCTb, CTPYK-
Typa onpeneneHuni, ypoBeHb CTOXKHOCTU U COOTBETCTBUE BO3PACTHLIM OCOBEHHOCTAM
yyaumxca. B npouecce nccnegoBaHMA MPUMEHAI0TCA KCMEePTHbIE METOAbI, KOHTEHT-a-
Hanm3, N3y4yeHune CTPYKTYpbl OnpeaeneHmnii U CpaBHUTENbHbIM aHaNM3 NOBTOPSAOLLMX-
ca TePMUHOB. KpoMe Toro, MHEeHWs 3KCMepToB U MPEeaNoXeHUa MO KOPPEKTUPOBKE
paccMaTpPMBAIOTCA Kak OObeKT KauyeCTBEeHHOro aHanwvsa. B pesynbraTe aHanuvsa Bbl-
ABMEHO Hanuume B y4ebHMKax TEPMUHOB, KOTOPble ABMAOTCA HEeYMEeCTHbIMU, MOBTO-
PALWMMUCA U HenocneaoBaTeNbHO NpeacTaBneHHbIMU. OMNKUCbIBAOTCA CTOXKHOCTb U
A3bIKOBAA COMMAaCoOBaHHOCTb onpeaeneHuni TepMMHOB, NPEACTaBNEHHbIX B yHYeOHUKaX.
MpobnemMbl NepeBofa M TPaHCNIUTEPaALMM 3aTPYOHAIOT 06pa3oBaTenbHbIN Npouece u
HeraTMBHO BNUSAIOT Ha YPOBEHb MOHUMAHUSA yYaLLMXCSH. YCTaHOBNEHO OTCYTCTBME CO-
OepXkaTenbHOW U A3bIKOBOM MPeeMCTBEHHOCT Mexay TUMOBOM y4ebHOoW MporpaMMon
M MCMOMb3YyeMbIMUN B y4eOHUKaX TEPMUHAMK. B cTaTbe JaHbl KOHKPETHble peKoMeHaa-
LMKM MO NTOrMYeCcKom cucTeMaTM3aLum TEPMUHOB, KPATKOCTV M ACHOCTU ornpeneneHui,
X GOPMYNMPOBAHUIO B COOTBETCTBMU C HayYHbIM CTUEM. Pe3ynbTaTbl MccnefoBaHus
060CHOBbIBAlOT METOAOMNOrMYECKMe MOoaXoAbl, HanpaBfNeHHble Ha MOBbILLEeHME Kaye-
CTBa y4ebHWKOB, cUCTEMaTM3aLLMIO yHebHOro MaTepmana 1 co3gaHue OoCTynHoM obpa-
30BaTeNbHOM cpefbl Ans oby4datoLmxca.

KnioueBble cnoBa: TEPMUHOMNOI NS LLIKOﬂbeIXyL-Ie6HI/IKOB,TepMMHOJ'IOI'l/IL-IeCKaﬂ yHMCbM-
Kaumnmg, crocobbl TepMVIHOO6pa3OBaHI/1ﬂ, reorpacbw-lecrme TEePMUHbI, MCMOJ1Ib30OBaHMe
TepMNHOB Byqe6Hl/lKe‘

Systematic Use of Geographical Terminology in School
Textbooks

D.R. Smakova*?, Y.K. Abdrasilov?, M.E. Azhibekova3, Zh.B. Adilbekova*
2Republican Center for Evaluation of the Content of Scientific and Practical
Education, Astana, Republic of Kazakhstan

*4L.N. Gumilyov Eurasian National University, Astana, Republic of Kazakhstan
*danarau.dr@gmail.com

Abstract. This article provides a comprehensive analysis of the structural and meth-
odological features, as well as the pressing issues, of terminology used in geography
textbooks for general secondary education schools. The object of the study is the ter-
minological content of geography textbooks for grades 7 to 1. Terms are evaluated
based on specific criteria such as quantitative indicators, scientific accuracy, linguistic
correctness, definition structure, level of complexity, and appropriateness for students’
age characteristics. The research employs expert analysis methods, content analysis,
structural examination of definitions, and comparative analysis of recurring terms. In
addition, expert opinions and suggestions for revisions are considered as part of the
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qualitative analysis. The results reveal the presence of inappropriate, repetitive, and
inconsistent terms in the textbooks. The complexity and linguistic coherence of the
definitions presented in the textbooks are described. Issues related to translation and
transliteration are found to complicate the learning process and negatively affect stu-
dents’ comprehension. A lack of content and linguistic continuity between the model
curriculum and the terminology used in the textbooks is observed. The article provides
specific recommendations for the logical systematization of terms, the conciseness
and clarity of definitions, and their formulation in accordance with the scientific style.
The findings justify methodological approaches aimed at improving textbook quality,
organizing educational content, and creating a more comprehensible learning envi-
ronment for students.

Keywords: terminology of school textbooks, terminological consistency, methods of
term formation, geographical terminology, use of terms in textbooks.

MaTtepuan 6acrnara 21.07.2025 kenin TycTi
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Abstract. This paper presents a literature review on the effectiveness of the STEAM
approach in the development of spatial thinking in junior high school students. The
STEAM approach, which integrates science, technology, engineering, art and maths,
has become a subject of interest in education due to its potential ability to stimulate
the development of various cognitive skills. Spatial thinking, important for understand-
ing three-dimensional objects and the relationships between them, plays a key role
in learning STEM subjects and everyday life. The aim of the research is to study the
peculiarities of spatial thinking development in younger schoolchildren, to identify the
key stages of cognitive process formation, and to find out the factors influencing its ef-
fective development at an early age. This review analyses the results of studies demon-
strating the influence of the STEAM approach on spatial thinking in primary school
children. Various methods of applying the STEAM approach in the learning process and
their effectiveness are discussed, and directions for future research in this area are high-
lighted. The findings highlight the importance of implementing STEAM education in
primary grades to foster the development of spatial thinking in young learners. The
article is of value for teachers, psychologists and parents, providing information about
key aspects of spatial thinking development in younger schoolchildren, can be used to
optimise educational programmes and develop personalised teaching methods.

Key words: STEAM, spatial imagination, mental interaction of objects, cognitive abili-
ties, primary school students.

Kanai ganekces anyra 6onaabl / Kak umtnposaTb / How to cite: Totikova, G.A., Yessal-
iyev, A.A., Parmankulova, P.Zh., Iskakova, L.T. Review of research on the effectiveness
of the STEAM approach in the formation of spatial thinking in junior schoolchildren
[Text] // Scientific and Pedagogical Journal «Bilim». — Astana: NAE named after Y. Altyn-
sarin, 2025. — N°3. - 143-159.

Introduction

Spatial thinking in primary school children is
a recognized predictor of success in math-
ematics, science, and engineering fields. Its
development is described in the classical
works of J. Piaget and B. Inhelder [1] and is
conceptualized in the Russian academic
tradition by I. S. Yakimanskaya as a system
of operations on images reflecting spatial

relationships of objects [2]. Modern cogni-
tive reviews (N. Newcombe et al) further
emphasized the multilevel nature of spatial
cognition and its connection to learning out-
comes [3, 4]. However, despite the growing
popularity of the STEAM approach, which
focuses on interdisciplinary integration and
project-based activities [5, 6], the mecha-
nism and empirical effectiveness of spe-
cific STEAM methodologies for developing
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spatial thinking in primary school children
remain understudied. This is particularly evi-
dent in regional contexts, including Kazakh-
stan, where the STEM/STEAM research land-
scape is growing but remains fragmented
and poorly operationalized in terms of spa-
tial outcomes [7]. Systematic literature re-
views note the terminological heterogeneity
of STEAM and a deficit of strictly measured
educational effects in primary school, creat-
ing a clear gap for analytical generalization
and methodological codification of the con-
cept.

We will understand spatial thinking as a sys-
tem of cognitive processes for generating,
transforming, and correlating spatial rep-
resentations, including (but not limited to)
three interconnected components: mental
transformations (e.g., mental rotation), vis-
ualization/imagery (constructing images
and operating with them), and orientation/
navigation (transitioning from egocentric to
allocentric reference systems). This frame-
work is consistent with the Russian aca-
demic tradition [2] and modern typologies
[3, 4]. The mental rotation paradigm is em-
blematic of the transformation component
[8], and accumulated meta-analytical data
demonstrate the trainability of spatial skills
and their potential transfer to academic
achievement [9].

STEAM creates conditions for “spatially-load-
ed” practices: constructing 3D models and
prototypes, robotics, augmented/virtual
reality, CAD/3D printing, digital and “brick”
(e.g., LEGO) design. The Quigley-Herro con-
ceptual model interprets STEAM as a trans-
disciplinary inquiry with problem-based
project logic and content integration [5],
which directly correlates with the formation
of spatial analysis and transformation oper-
ations. Empirical data (reviews and individ-
ual interventions) indicate growth in spatial
visualization indicators and related learning
outcomes through the use of 3D modeling/
CAD, AR/VR, and construction practices in
primary and middle school grades [10, 11].
Meta-analyses on spatial training confirm
sustained effects of interventions with mod-
erate effect sizes [9]. Nevertheless, the meth-
odological rigor of the measurements and
the comparability of the instruments remain

uneven.

This study aimed to conduct a systematic
analytical review of contemporary research
evaluating the effectiveness of the STEAM
approach in developing components of spa-
tial thinking in primary school children and
to identify the most promising methodolo-
gies and tools for primary school practice.

Research Questions (RQ):

RQ1. Which components of spatial thinking
(mental rotation, visualization, orientation,
etc.) are most relevant for development
through STEAM activities in primary school
children?

RQ2. Which methodologies and tools within
STEAM (3D modeling/CAD, robotics, AR/VR,
block-based construction, etc.) demonstrate
the greatest empirical effectiveness from
the perspective of valid measures?

RQ3. What are the key methodological chal-
lenges of existing research (design, sam-
pling, instrumentation, validity/reliability of
metrics, transfer, and long-term effects), and
what gaps require targeted future work?

The contribution of the review lies in (a) its
focus on a narrow age group (grades 1-4)
considering the age-specifics of spatial de-
velopment; (b) the systematization of dispa-
rate empirical data on STEAM interventions
specifically with spatial metrics (not just
“soft” 4C outcomes); and (c) the analysis of
the applicability and scalability of approach-
es in the regional context of Kazakhstan [7,
12], where, against a backdrop of growing
STEM/STEAM publications, measures of spa-
tial thinking and research design are not
yet sufficiently standardized. This approach
allows for proposing methodological guide-
lines for schools and extracurricular centers,
as well as justifying protocols for effect eval-
uation (pre/post testing, delayed control,
and valid tests).

Review methodology

Below, we reconstruct the methodology for
a systematic review on the topic “STEAM
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approach and the development of spatial
thinking in primary school children,” built
post factum based on the actual corpus of
sources included in the manuscript and the
provided reference list (hereinafter referred
to as the “corpus”). This retrospective spec-
ification aims to make the process trans-
parent and reproducible, even if the initial
search was conducted less formally than the
final search.

1 Search Strategy

Search Design. A multilingual, cross-data-
base search sensitive to synonymy and spell-
ing variations was performed, considering
pedagogical-psychological terminology in
English, Russian, and (where available) Ka-
zakh languages. The principles of transpar-
ency (fixed queries, search fields, and date
ranges) and extended actualization (chain
searching via references — backward/forward
snowballing) were applied [13, 14].

Databases. Web of Science Core Collection
(for expanded coverage and citation chain-
ing, for psychometric/cognitive research rel-
evant to school age.

Keywords and Boolean Combinations. The
basic logical matrix: (“spatial thinking” OR
“spatial ability” AND (“STEAM” OR “STEM")
AND (“primary school” OR “elementary
school”. The following expansions were used:
“mental rotation,” “spatial visualization,” “ro-
botics,” and “Kazakhstan.”

Timeframe. The main period was from 2015
to 2025. Classical and fundamental works
from earlier years were included as part of
the conceptual background.

2 Inclusion and Exclusion Criteria
Inclusion Criteria:

1. Studies directly examining spatial
thinking in connection with STEAM/
STEM approaches

2. Focus on students aged 6-11 years

3. Contextofformalandinformal education
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4. Peer-reviewed journals, academic

conference proceedings, and
monographs

5. Availability of the full text.

Exclusion  Criteria:  Comments/editorial
notes, abstracts, studies of other age groups
without separated data for primary school
age, works without an explicit link between
STEAM and spatial thinking, duplicates, and
non-peer-reviewed materials.

3 Selection Process (PRISMA logic)

The selection process included the following
stages:

1. Identification;
2. Screening (title/abstract)
3. Eligibility Assessment (full text)

4. Inclusion in the review [13, 14].

The reasons for exclusion were recorded at
each stage.

4 Data Extraction and Quality
Assessment

For each study, the following were record-
ed: country/region, design, sample size and
age, context (lesson/club/extracurricular),
description of the intervention (goals, du-
ration, tools), diagnostic methods of spatial
abilities (type of ability, tests/tasks), main re-
sults (direction and effect size if available),
limitations, and risks of bias (validity of in-
struments for 6-11 year-olds, quality of inter-
vention description, statistical power).

Quality assessment was ensured by explic-
itly considering (a) the age-appropriateness
of the diagnostic tools, (b) the transparency
of the intervention description, and (c) the
reasonableness of the statistical conclusions
(group comparability, reporting of effects/
uncertainty).

5 Method of Analysis (Thematic
Analysis / Narrative Synthesis)
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Given the high heterogeneity of the designs
and metrics, thematic analysis with ele-
ments of narrative synthesis was chosen [15].
The procedure included:

1. Familiarization with the data (repeated
reading and thematic markers);

2. Initial coding of analysis units (level/type
of spatial ability, format of STEAM activity,
diagnostic base, context of Kazakhstan/
abroad);

3. Aggregation of codes into candidate
themes.

4. Theme revision for consistency with the
corpus (merging/splitting, checking for
“cross-cutting” cases)

5. Operationalization and interpretation of
themes within the logic of the research
guestions. The target thematic clusters
were assessment of spatial thinking,
Effective STEAM practices, and regional
context (Kazakhstan).

6 Characterization of the Reviewed
Corpus

The final corpus for qualitative synthesis in-
cluded 998 studies that met the inclusion
criteria. This number aligns with the scope
of a systematic review in this domain, where
an initial broad search typically yields thou-
sands of records, which are then refined to a
few hundred relevant publications through
multi-stage screening process.

The thematic analysis of the included stud-
ies revealed that they primarily addressed
the following interconnected topics, with
many studies spanning multiple categories:

STEAM/STEM Education Interventions
(158 studies). This category encompasses
empirical research on the impact
of integrated Science, Technology,
Engineering, Arts, and Mathematics
(STEAM) approaches, as well as its
STEM precursor, on the development
of cognitive abilities in primary school
students. It includes studies on project-
based learning (PBL), robotics (e.g., LEGO
Mindstorms and WeDo), engineering
design challenges, and maker-centered

learning.

2D/3D Modeling and Spatial Visualization
(112 studies). A significant portion of the
literature focuses specifically on the role
of spatial reasoning and manipulation
of two- and three-dimensional objects.
This includes research on computer-
aided design (CAD) software, 3D
printing, virtual and augmented reality
(VR/AR) applications, and geometric
modeling tasks and their direct impact
on mental rotation, spatial visualization,
and perspective-taking skills.

Technical and Engineering Thinking (89
studies). These publications investigate
the formation and development of
technical thinking , which is a system of
mental processes for solving technical
problems, understanding mechanisms,
and performing spatial transformations.
Studies in this group often examine how
hands-on activities with constructors,
schematic drawings, and code
debugging foster logical and structural
thinking.

The high degree of thematic overlap (e.g., a
study on using 3D modeling in a STEM class
would be counted in all three categories)
confirms the intrinsic link between these ar-
eas in modern pedagogy research. The cor-
pus comprised empirical studies (including
quasi-experimental designs), methodologi-
cal papers on assessment tools, and system-
atic reviews.

3 Literature analysis

3.1. Theoretical Foundations and Compo-
nents of Spatial Thinking

In the classical tradition (J. Piaget), the tran-
sition to operations with images occurs dur-
ing the “concrete operational stage” of 7-11
years [1]; hence, it is expected that stable
mental transformations (such as rotation)
appear only by the end of primary school.
However, empirical data from recent dec-
ades show an earlier emergence of individu-
al components (including mental rotation),
thereby adjusting the Piagetian “ladder” of
development without negating its structur-
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al logic [3, 4].

Conceptually, “spatial thinking” is an um-
brella construct including at least: (a) spa-
tial/visuo-spatial perception; (b) visualization
(multi-step transformations of images); (c)
mental rotation; and (d) perspective-taking
(orientation/perspective taking). These abil-
ities rely on visuospatial working memory
[16,17]. This “quartet” is consistent with both
the cognitive tradition of the 1970s-1980s [18,
19, 20] and later formulations in educational

psychology.

The Russian-Kazakhstan scholarly line (I. S.
Yakimanskaya et al) adds an operational
perspective: the image is understood as the
“unit” of spatial representations, through
which the form, size, and configuration of
components relative to a reference system
are fixed; the emphasis shifts from *“ob-
ject properties” to spatial relationships and
operations on them [2]. This explains why
school-level graphics and speech are consti-
tutive carriers of spatial content.

Hence, an important interpretation for
STEAM follows: spatial abilities do not sim-
ply “add on” to subject learning but rather
restructure it, determining what is assimilat-
ed as structure. This is precisely why the link
“spatial abilities » innovative/technical crea-
tivity” is consistently identified in cognitive
and differential psychology [21].

3.2. Problems in Assessing Spatial Thinking
in Primary School Children

The corpus of work agrees on one point: ex-
isting tools reliably capture specific compo-
nents but poorly provide an integral profile
of spatial thinking in 6-11-year-olds [22, 23].
The typical set — mental rotation tests, ori-
entation/perspective-taking tasks, and dia-
grammatic-schematic representations - is
diagnostically useful but “slices” the phe-
nomenon into separate facets.

The second contradiction is age-appropri-
ateness. Common school assessment bat-
teries are designed for adolescents and old-
er students; their application to grades 1-4
leads to inflated difficulty and the risk of in-
correct conclusions about the “underdevel-

opment” of the ability [22, 24].

The third issue is ecological validity and “em-
beddedness” in activity. Traditional tests un-
derestimate the role of combined carriers
— movement x graphics x speech — whereas
this triad provides access to learning tasks
[2]. Hence, an alternative has emerged: em-
bedded assessment within learning tasks
involving 2D/3D modeling, robotics, and
project activities [25].

Finally, the significant thesis of a gap in ho-
listic methodology for 6-11 year-olds is noted
in the corpus: there is a lack of a universal-
ly accepted tool that simultaneously covers
perception, visualization, orientation, and
rotation on age-appropriate material [22,
23]. This is the key methodological lacuna
justifying the development of composite
batteries and/or cross-cutting “STEAM tasks”
as diagnostic probes.

3.3. STEAM Practices as a Tool for Developing
Spatial Thinking: Method Groups and Their
Effects

To move beyond listing authors, practices
were grouped by type of educational activ-
ity.

(A) Interactive Animations and Virtual Ob-
jects. Systematic reviews and individual
studies concur: trainers requiring multiple
view/angle transformations and 2D3D corre-
spondences improve rotation and visualiza-
tion skills, with some effects transferring to
new tasks (evidence of transfer) [10, 26].

(B) 3D modeling and 2D-3D constructors.
Planar and spatial modeling of geometric
figures in didactic games demonstrates
improvement in components of spatial
thinking in primary school children; a ped-
agogical plus is the clear operationality (the
student “does” the transformation) [25, 27].

(C) Project-Based Activities and Prob-
lem-Oriented STEAM Modules. The design
and implementation of a school STEAM
program in primary school shows that prob-
lem-based modules are a key carrier of the
effect: it is in them that operations of visu-
alization/rotation are naturally “switched on”
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in conjunction with speech and graphics [5,
28].

(D) Robotics and Maker Activities. Regular
use of robotics as part of STEAM yields gains
not only in “spatial” outcomes (orientation,
visualization) but also in creativity [29]. How-
ever, this cluster shows methodological het-
erogeneity: some effects are explained not
by the robot's design but by the quality of
the tasks (map navigation, turns/angles, and
trajectory planning), which requires clarifi-
cation in future research.

(E) Integration of digital competencies. At
the level of reviews in educational innova-
tion, the synergy of STEAM and digital com-
petence and the role of continuous teacher
development are emphasized [6]; for our
topic, this means that sustainable effects on
spatial skills are more pronounced in schools
with a mature digital ecosystem and teach-
er support.

3.4. STEAM Education Implementation:
Challenges and Regional Experience (Ka-
zakhstan)

Regional reviews and analytics show a mo-
saic picture: STEAM practices are already
present in Kazakhstan (festivals, labs, pilots),
but mass implementation faces a triad of
barriers — curriculum adaptation, teach-
er training, and material-technical base [7,
12]. Studies by domestic authors note both
advantages (interdisciplinarity, motivation,

Table 1. Source Type

connection to engineering thinking) and
systemic difficulties (fragmentation, per-
sonnel deficit, “transfer” of methods without
age-specific adjustment).

Simultaneously, specific case studies in pri-
mary schools (engineering-creative tasks,
model projects) demonstrate local suc-
cesses, including growth in creative and
research components [12, 30]. Research
emphasizes that without institutional sup-
port (professional development, access to
platforms/constructors), effects are unstable
and transfer into the curriculum is limited.

Results

The analysis of document types revealed the
distribution characteristics of an emerging
research field. Journal articles dominated
(»65%), indicating the establishment of a
stable publication culture. The substantial
share of conference papers (=25%) reflects
the active exchange of initial results from
the implementation of the STE(A)M ap-
proach, pilot methodologies, and case stud-
ies, which is natural for the expansion phase
of a new educational paradigm in primary
schools. The presence of a small percentage
of reviews (*5%) and book chapters (~2%)
points to an ongoing process of knowledge
systematization, which has not yet achieved
significant quantitative expression. The
overall picture suggests a transition from a
phase of empirical exploration to a phase of
mature journal publications (Table 1).

Source Type Total Publications (TP) Percentage (%)

Journal Article 653 65,4
Conference Paper 251 2572
Review 50 50
Book Chapter 21 2,1

Editorial Material 14 1,4

Book 6 0,6
Other 3 0,3
Total 998 100
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The publication landscape is predictably
English-language (294%), consistent with
the global role of English in science and the
international nature of the collaborations.
Simultaneously, Spanish (*4%) and other
regional languages, such as Bulgarian, Por-
tuguese, Russian, and Chinese, play a no-
ticeable role. This linguistic diversification
correlates with the geography of research-

er affiliations (see Table 4) and indicates
the presence of active national and region-
al scientific communities developing the
discourse on STEAM education in primary
schools, considering local contexts. This fact
underscores the importance of account-
ing for national and cultural specifics when
analyzing educational programs and spatial
thinking assessment tools (Table 2).

Table 2. Languages must be retrieved from the database (Top-10)

Language Total Publications (TP)* Percentage (%)
English 938 94.2
Spanish 39 39
Bulgarian 6 0.6
Portuguese 6 0.6
Russian 3 0.3
Chinese 2 0.2
Dutch 1 0.
Italian 1 0.
German 1 0.1
Arabic 1 0.1
Total 998 100

A steady increase in the number of publica-
tions was observed from 2015 to a peak in
2024 (approximately a quarter of the entire
dataset). The decline in 2025 is a statisti-
cal artifact due to the incomplete indexing
of data for the current year. Two distinct
“waves” of growth can be identified: 2019-
2021 and 2023-2024. The first wave is likely
associated with increased interest in digital

Table 3. Year of Publication

visualization and modeling tools during the
pandemic, and the second wave is linked to
the institutionalization of STEAM initiatives
and increased funding. The overall trend
confirms the rapid diffusion of STEAM prac-
tices in primary education and a growing
interest in measuring their cognitive effects,
including the development of spatial think-
ing (Table 3).

Year Total Publications (TP) Percentage (%)
2025 27 2,7
2024 247 24,7
2023 144 14,4
2022 19 1,9
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2021 101 10,1
2020 13 1,3
2019 89 8,9
2018 55 55
2017 67 6,7
2016 26 2,6
2015 10 10
Total 998 100

The analysis of author affiliation countries
reveals a characteristic core consisting of the
USA (#38%) and Spain (x18%), followed by the
UK, China, Taiwan, South Korea, Austria, Aus-
tralia, Canada, and Portugal. This configura-
tion can be explained by several factors.

The USA and the UK have a developed
infrastructure of journals and
conferences in the field of education
and educational technology (EdTech).

Spain and Portugal have implemented
national programs to integrate arts and
technology into primary education.

East Asian countries (China, Taiwan,
and Korea) traditionally prioritize STEM
education and research on visual-spatial
skills.

Austria and Australia stand out for
their institutionally supported projects
in STEAM design for primary schools,
although the full counting method used
may overestimate the contribution of
countries with a high number of co-

authors per publication. Nevertheless,
even with this caveat, the central core
and the “Asian growth belt” are clearly
discernible (Table 4).

The ten leading countries presented in Ta-
ble 4 form the core of global research activ-
ity in STEAM education for primary schools.
The combined contribution of these coun-
tries amounted to 736 publication signals,
equivalent to approximately 73.7% of the to-
tal publications in the sample (TP=998). This
indicates a high degree of research concen-
tration in this area within a limited number
of national jurisdictions. The absolute lead-
ership of the USA (38.2% within the top-10)
and the significant share of Spain (18.2%)
form the two main poles of scientific output.
Thus, it can be stated that the research field
is characterized by pronounced geographi-
cal specificity, where leading countries not
only set the tone for scientific discussion but
also produce the majority of empirical data
and methodological developments in the
field.

Table 4. Top-10 Countries (affiliations, full counting)

Country Signals Share within Top-10 (%)
United States 281 382
Spain 134 182
China 64 8.7
United Kingdom 54 7.3
Taiwan 48 6.5
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South Korea 35 4.8
Austria 34 4.6
Australia 33 4.5
Canada 28 3.8
Portugal 25 3.4

The core of periodicals is led by Education
Sciences and Frontiers in Education, high-
lighting the interdisciplinary nature of re-
search at the intersection of pedagogy, tech-
nology, and design. The presence of journals
such as the International Journal of Technol-
ogy and Design Education indicates a shift
in focus towards tasks of visualization, mod-
eling, and constructive activities—processes
closely related to the development of spatial

thinking. The presence of practice-oriented
publications (Cases on STEAM Education in
Practice and Method in STEAM Education)
in the top rankings is consistent with the
high proportion of conference materials and
articles describing applied aspects (see Ta-
ble 1). Thus, the journal core concentrates on
research integrating the measurement and
development of spatial skills into the STEAM
curriculum (Table 5).

Table 5. Leading Journals and Conferences on STEAM Education in Primary School (Top

10 by Number of Publications)

Journal Total Publications (TP) Percentage (%)
Education sciences 75 29.4
Frontiers in education 42 16.5
Steam for future-making education 25 9.8
Thinking skills and creativity 22 8.6
Cases on steam education in practice 20 7.8
Culturally and linguistically diverse learners and 20 7.8
steam
International journal of technology and design 14 515
education
Asia-pacific science education 13 51
Method in steam education 13 51
International conference of education, research n 43

and innovation

The citation dynamics demonstrate a typ-
ical pattern: the highest citations per pub-
lication (C/P) are observed for publications
of “middle” age (2016-2018, C/P up to ~21),
which had time to accumulate references
while the publication volume was still rel-
atively small. Peaks in total citations (TC) in

2020-2021 reflect growing scientific interest
in digital and hybrid learning formats, where
visualization, 3D modeling, AR/VR, and con-
structive practices became key tools for de-
veloping spatial ability. The decrease in the
C/P indicator in 2023-2025 will be a conse-
guence of the time lag in citing the rapidly
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growing body of recent publications. These
metrics indicate that the “critical mass” of
influence and citation formed in the middle

of the analyzed period, when the discus-
sion on STEAM and spatial thinking reached
methodological maturity (Table 6).

Table 6. Publication citation metrics by year (2015-2025)

Year TP TC c/p Cum. TP Cum. TC
2015 10 71 710 10 71
2016 26 555 21.35 36 626
2017 67 590 8.81 103 1216
2018 55 649 11.80 158 1865
2019 89 710 7.98 247 2575
2020 13 1156 10.23 360 3731
2021 101 1275 12.62 461 5006
2022 119 857 7.20 580 5863
2023 144 718 4.99 724 6581
2024 192 485 253 916 7066
2025 27 50 1.85 943 7116

Table 7 shows the distribution of grant sup-
port among the main funding organiza-
tions. The total number of mentions (sig-
nals) by the six leading sponsors was 179.
This means that approximately 17.9% of pub-
lications from the total sample (TP=998) re-
ceived explicit acknowledgment of support
from these key funders. Furthermore, the

two largest donors—the US National Sci-
ence Foundation (NSF) and the European
Commission (Horizon/EU)—account for 167
signals combined, or approximately 16.7%
of all publications in the database. This con-
centration of funding among two main play-
ers underscores their defining role in shap-
ing the STEAM education research agenda.

Table 7. The main organizations that sponsor research in the field of STEAM education

Sponsor / Funding body Signals Share within Top-10 (%)
National Science Foundation (NSF) 120 67.0
European Commission / Horizon (EU) 47 26.3
European Research Council (ERC) 4 2.2
NSFC (China) 4 22
UKRI / ESRC / EPSRC 2 11
TUBITAK (Turkey) 2 11

Thus, the WoS database analyzed for 2015-
2025 included 998 unique publications. Their

profile meets the expectations for STE(A)
M education in schools: marked growth in
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publication activity, dominance of the Eng-
lish language, international authorship, and
concentration in relevant specialized jour-
nals

Discussion

Interpretation of Results: Integral Answer to
Research Questions

The overall picture emerging from this re-
view is as follows. First, spatial thinking in
primary school children is usefully consid-
ered by components (perception, visualiza-
tion, perspective-taking/orientation, mental
rotation) with the supporting role of visu-
ospatial working memory [3, 16, 17]. Second-
ly, the greatest educational effects occur
where these operations are embedded in
solving subject-area tasks: 3D modeling and
2D/3D transformations, problem-oriented
(PBL) STEAM modules, robotics with clearly
defined navigational-spatial task structure,
and interactive animations/virtual objects
requiring multiple viewpoint transforma-
tions [5, 10, 25, 26, 27]. Third, the diagnostic
lens remains “narrow”: existing tests reliably
capture individual facets (e.g., rotation) but
do not provide a holistic profile for 6-11-year-
olds [22, 23]; however, “embedded” assess-
ment within STEAM activity itself appears
methodologically promising [25]. Finally, in
the regional (Kazakh) context, the effect of
STEAM is mediated by organizational con-
ditions (teacher preparation, infrastructure,
curriculum integration) [6, 7, 12], which ex-
plains the mosaic nature of the results at the
school level.

Correlation with Existing Theories

The results refine but do not refute the clas-
sical views.

Piaget (concrete operations, 7-11 years
old). The review confirms the general
stage framework [1] but shows that
individual components (especially
mental rotation) emerge earlier than
assumedinastrictinterpretation ofstage
theory [3, 4]. This requires a relaxation of
chronometry: not “everything by age
10-11, “ but the differential maturation of

components under appropriate didactic
conditions.

Yakimanskaya (image as a unit of spatial
representation). The review essentially
“supports” this concept [2]: learning
effects arise precisely when the child
actswith animage —graphically, verbally,
and motorically —and not just recognizes
the correct answer. According to
Yakimanskaya, successful practices are
situations in which the image becomes
the operational core of the learning
action (construction, transformation,
justification).

Theoretical and Practical Significance

The theoretical significance of this study.
The review fills two gaps identified in the
introduction: (a) it bridges the cognitive
component model of spatial thinking with
didactic carriers (3D modeling, PBL, robot-
ics, interactivity), showing the mechanisms
of effect emergence (operations on images
embedded in a subject task); (b) it formu-
lates a framework for integral assessment
for 6-11 years: four components + working
memory, with a priority on embedded indi-
cators (solution trajectory, resistance to ref-
erence point change, transfer).

Practical significance (recommendations).

3D modeling and 2D3D transformations
(scan » volume, cross-sections, nets): signif-
icant improvements in visualization and ro-
tation [10, 26].

PBL modules with a spatial core
(construction, mapping, path planning,
circuit design): growth in orientation/
perspective-taking and  associated
speech/graphics [5, 28].

Interactive animations/virtual objects
with variable viewpoints and controlled
complexity: transfer to new tasks [10].

Robotics, provided that the tasks
are explicitly spatial (turns, routes,
localization), not just procedural-
programmatic [29].

Moving away from a “single large index”
towards a component profile [3, 22].



& 2. MSHOEPAI OKbITY SAICTEMECI
. 154

Embedded assessment in learning
tasks: record not just “right/wrong,” but
the sequence of steps, viewpoint errors,
and solution stability across variations
[25].

Age-appropriate stimulus material and
dual-channel presentation (graphics +
student speech)[22].

In reporting, describe transfer (trained
» new task), and ideally supplement
results with effect size estimates and
uncertainty [9].

Review Limitations

Linguistic and Access Limitations. The
main corpus consisted of publications
in Russian and English; some materials
were open access, which may have
biased the sample towards accessible
sources.

Heterogeneity of the Designs. Strong
methodological heterogeneity (metrics,
durations, contexts) precluded a formal

meta-analysis; the synthesis was
narrative-thematic in nature [15].
Assessment Landscape. A limited

number of validated instruments are
specifically designed for 6-11 year-olds
and rare reporting on effect transfer and
longevity [22].

Regional Representativeness. The
Kazakh experience is reflected
sporadically (pilots, case studies), which
does not always allow for generalization
on a national scale [7,12].

Directions for Future Research

Longitudinal Designs. Tracking the long-
term effects of STEAM modules (= 6-12
months), including skill retention and
transfer to mathematics/science.

Instrumentation for 6-11Year-Olds.
Development and validation of
a composite battery (perception,
visualization, orientation, rotation +
working memory) with built-in recording
of solution trajectory and age-specific
norms [22].

Hybrid Models (Online-Offline).
Experimental comparisons of face-
to-face, online, and blended formats
of 3D/VR training and PBL were
conducted to assess transferability and
implementation costs.

Meso-Level Implementation. Quasi-
experiments of “school x teacher
training protocol x infrastructure” to
identify organizational moderators of
the effect (staff, equipment, curriculum
integration) [6, 7].

Conclusion

This study aimed to systematize and critical-
ly analyze empirical and review data on the
relationship between the STEAM approach
and the development of spatial thinking in
primary school children (6-11 years old), as
well as to determine the most effective ped-
agogical practices and valid approaches to
assessment. The analysis integrates the cog-
nitive component model (perception, visual-
ization, perspective-taking/orientation, and
mental rotation) with the actual carriers of
learning activity in primary school.

The main conclusion is that an integrated
STEAM approach has significant potential
for accelerated development of spatial think-
ing if operations on images are embedded
in solving subject-area tasks and supported
organizationally (teacher preparation, in-
frastructure, curriculum). The most stable
effects are demonstrated by 3D modeling
and 2D/3D transformations, problem-orient-
ed modules, interactive animations/virtual
objects; robotics is effective with explicitly
spatial tasks (route, angle, localization). Si-
multaneously, a systemic deficit was identi-
fied: existing tests for 6-11-year-olds reliably
measure individual facets but do not provide
a holistic profile. “embedded” assessment of
solution trajectories within STEAM activity is
a promising alternative.

The contributions of this study are twofold.
Theoretically, this review bridges the compo-
nent cognitive model with didactic carriers,
establishing the mechanism of the effect
(image as the operational core of learning
action) and a framework for integral assess-
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ment in primary school. Practically, it for-
mulates a testable set of solutions: focus on
2D/3D tasks and PBL with a spatial core; use
of interactivity with variable viewpoints; de-
sign of assessments as component profiles
with recording of trajectories and age-ap-
propriate stimulus material.

The perspective for further research is clear
and significant for the primary education
system: longitudinal evaluations of the
sustainability and transfer of the effects of
STEAM modules are needed; development
and validation of composite instrumenta-
tion for 6-11 year-olds; comparisons of face-
to-face, online, and hybrid formats; and
study of organizational moderators (teacher
training, access to technologies, curriculum
integration). Focusing on these directions
will allow local successes to be translated
into scalable solutions and provide an ev-
idence base for implementing STEAM as a
mechanism for developing spatial thinking
in primary schools.
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Kiwi MeKTen oKyLUblJIapbiHbIH KEHICTIKTIK oMlaybiH
KanbinTacTbipyaarbl STEAM TaciniHiH TMiMainiri Typanbi
3epTTeynepre wony

[LA. TotukoBa™, A.A. Ecanues?, [LMN. XX.MapmaHkynoBa3, J1.T. UckakoBa*
123M. Oye30B aTbiHOaFbl OHTYCTIK Ka3aKCTaH YHMBEPCUTETI

“AKapeMUK O. KyaTbeKoB aTbiHAaFbl XanbIKTap OOCTbIFbl YHUBEPCUTETI
LLIbIMKeHT K. KazakcTaH Pecnybnumkachi

@ AHpaTna. Makanaga 6aCTaybILLI CbIHbITT OKyLUblTapblHOa KEHICTIKTIK OI;U'IayLLbI O0aMbITy-

P

narbl STEAM TaciniHiH TMIMAINIrH 3epTTeyre apHanFaH agebuettepre wony 6epinreH.
STEAM-FbINbIMAbI, TEXHOMOMMAHbI, MHXEeHEePUAHbI, OHEepPAi oHe MaTeMaTuKaHbl 6ipik-
TIPETIH Tocin apTypPNi KOTHUTUBTIK AaFablnapablH AaMyblH biIHTanaHObIPYOblH, SneyeTTi
KabineTiHe GalnaHbICTbl GiniMre Kpl3blFyLWbIbIK TyAblpabl. YW enwemMai obbeKTinepai
YXoHe onappablH apacbiHAAFbl KaTbiHACTapAbl TYCiHY VLUIH MaHbI3Obl KEHICTIKTIK onnay
STEM naHAOepi MeH KyHOEeNiKTi eMipai nrepyne wellylli pen aTkapaibl. 3epTTeyaiH,
MaKcaTbl-6acTayblll CbIHbIM OKylWbIMapbiHOA KEHICTIKTIK oMnayablH AaMy epeKLllenik-
TepiH 3epTTey, TaHbIMAbIK, MPOLECTiH KasblNTacyblHbIH Heri3ri keseHaepiH aHblKTay,
CoHan-aK OHbIH epTe »acTa TWiIMAI AaMyblHa acep eTeTiH dakTopnapabl aHbiKray.LLo-
nyna STEAM TaciniHiH 6acTayblll MeKTer »kacblHAaFbl 6ananapaarbl KEHICTIKTIK onayra
acepiH KepCceTeTiH 3epTTey HaTuMxKenepi TangaHagbl. OKy npoueciHae STEAM TaciniH
KONOaHyOblH 9pTypi aaicTepi aHe onapablH TWUIMAINIM TankblnaHaAbl, COHbIMEH Ka-
Tap ocbl canaparbl 6bonallak 3epTreynepre GarbiTTap GeniHeni. TANbIHFAH HaTMXKeNnep
BacTayblll CbIHbIM OKyLbINAPbIHAA KEHICTIKTIK oinayabl AaMblTy YLWiH 6acTayblll Cbi-
HbliNTapra STEAM-6iniM 6epyai eHrisyaiH MaHbI3ablNblFbl TYpanbl KOPbITbIHObI YKacayFa
MYMKiHOIK 6epefi. Makana 6acTayblll CbiHbIM OKyLLbITapbIHAa KEHICTIKTIK onayabl Aa-
MbITyOblH Heri3ri acnekTinepi Typanbl aknapaT 6epe oTbipbin, Topbuellinepre, NCUxo-
NorTapFra YaHe aTa-aHanapra kKyHablbiK 6epeni, 6inim 6epy 6argapnamManapbiH OHTaN-
NaHObIPY YXOHe OKpITYAblH YXeKeNeHOipinreH aficTepiH a3ipney ywiH nanganaHbiiybl
MYMKiH.

KinTTi cespep: STEAM, KeHICTIKTIK KMAM, 06beKTiNnepaiH NCUXMKanblk 63apa apekeTTe-
cyi, TaHbIMObIK KabineTTep, 6acTayblll CbiHbIM OKYLbINAPbI.

0630p uccnepgosaHum apdpekTnBHoctn STEAM-noaxona B
$dopMMpPOBaHUM NPOCTPAHCTBEHHOIO MbILWIEHUSA Y MNTagLLINX
LUKONbHUKOB

[LA. TotnkoBa™, A.A. Ecanues?, MN.)K. NMNapMaHkynoBa3, J1.T. UckakoBa*
123H0yKHO-Ka3axCTaHCKMM YHUBEepPCUTET MMeHn M. Aya30Ba
“YHuBepcuteT [py>K6bl HAPOOOB UMEHW akageMuka A.KyaTbekoBa

r. LUbIMKeHT, Pecnybnmka KasaxcTaH

B

AHHOTauma. B Hactodauwen ctatbe npencraBneH ob30p nuMTepaTypbl, MOCBALLEHHbIM
n3ydeHuto abdpexkTnHocTn STEAM-noaxona B pPa3BUTUKM MPOCTPAHCTBEHHOMO MblLL-
NeHna y Mnaglimnx WKonbHUKoB. STEAM-noaxon, 0O0beAnHAIOLWMI HayKy, TEXHOMOrnM,
MHXXeHepHoe Aeno, MCKYCCTBO U MaTeMaTKKy, CTan npeamMeToM nHtepeca B obpasoBa-
HWU B CBA3M C €ro NoTeHUManIbHOM CNOCOBHOCTbIO CTUMYIMPOBATb PasBUTHE Pa3ny-
HbIX KOTHUTUBHbIX HaBbIKOB. [1POCTPaHCTBEHHOE MblLLMEeHMe, BaXKHOe A8 MoOHUMaHUA
TPeXMepHbIX OObEKTOB M OTHOLLEHUM Mexay HUMU, UrpaeT KoYeByo posb B yCBOe-
HUKM STEAM-OMCUMNNIMH 1M NOBCEeOHEBHOM »XU3HW. Llenbto nccnenoBaHMsa aBnaeTca 13-
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P

yyeHue ocobeHHOCTeN Pa3BUTUA MPOCTPAHCTBEHHOIO MbILLNEHWS Y MAaALWKMX LWKOMb-
HWKOB, BbIIBIEHUE KITIOYEBbIX 3TanoB GOPMUPOBaHKMS MO3HaBaTeNbHOro npoLecca,
a TakXke BbIACHEHMEe PaKTOPOB, BAMVSIOLLMX Ha ero 3pPeKTUBHOE PasBUTME B PaHHEM
Bo3pacte. B gaHHOM o0630pe aHanmM3mnpytoTca pe3ynbTaTbl MCCefoBaHUM, OeMOH-
cTpupytowme BavaHme STEAM-nogxoda Ha MPOCTPaHCTBEHHOE MbILUIEHWE Yy OeTen
MNafLwero WKonbHOro Bo3pacta. O6Cy»KaatoTca pasnyHblie METOANKU MPUMEHEHUS
STEAM-nogxofa B y4ebHOM mpouecce U X 3dPeKTUBHOCTb, @ TaKXKe BblOeNatoTCH Ha-
npasneHmna ona byaoyLimx nccnegoBaHmin B AaHHOW obnacTu. MonyyeHHble pe3ynbTaThl
MoO3BONAIOT CAEeNaTb BbIBOA, O 3HAYMMOCTU BHeapeHuna STEAM-o6pa3oBaHuMsa B HaYarb-
Hble Knacchbl A9 Pa3sBUTUA MPOCTPAHCTBEHHOIMO MbILUMIEHUSA Y MNAALLMX LWKOSbHWKOB.
CTaTba MpeAcTaBNaeT LEeHHOCTb 19 Nefaroros, MCUXOI0roB M POAUTENEN, MpenoCTaB-
nas MHPOPMaLLMIO O KITIOYEBbBIX aCMeKTax PasBUTUS MPOCTPAHCTBEHHOMO MblLUAEHWS Y
MNaALWKMX LWKOMBHWUKOB, MOTYT BbITb MCMOMb30BaHbI 4715 ONTUMM3aLMKU 06pa3oBaTeb-
HbIX MPOrpPaMM 1 Pas3pPaboTKK NepPCoOHaNM3NPOBAHHbBIX METOLOB OByYeHMs.

KnoueBble cnoBa: STEAM, NpocTpaHCTBEHHOE BOOHGpPa)keHre, MbICIeHHOEe B3aMMO-
nencrere o6beKToB, KOTHUTUBHbIE CMOCOBHOCTU, yYalMecs HadaibHOM LUKOSbI.
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Introduction

In modern times inclusion becomes an
important direction in the educational
space, as it is aimed at providing equal
opportunities for all in the field of education,
taking into account individual needs. In
such conditions, one of the important
components to ensure the successful
implementation of the whole inclusive
educational process is the psychological
and pedagogical culture and, first of all, the
culture of the teacher. Psycho-pedagogical
culture of teacher includes both professional
competencies and psychological abilities
expressed in emotional sensitivity,
understanding of diversity and individuality
of students and readiness to cooperate with
students and parents.

An analysis of the state of inclusive education
in Kazakhstan shows that, despite legislative
initiatives, the implementation of inclusive
education faces a number of problems.
In her review, A.A. Uyzbayeva emphasizes
that scientific research aimed at assessing
the impact of inclusive education on the
development of a child’'s personality is still
underdeveloped in Kazakhstan. She also
notes that an important factor is the lack of
attention to the individual needs of students
in the educational process, which leads
to a low level of readiness of teachers for
inclusion [1]. This opinion is also supported
by A.Z. Alipbek, who notes in his study
that despite legal guarantees, the practical
implementation of inclusive methods in
educational institutions requires significant
changes in approaches to teaching and
teacher training [2].

The relevance of the research topic is
determined by the needs of the school
education system to create an effective and
comfortable inclusive environment, within
which each student has opportunities to
realize his or her potentials. The relevance
is determined by the fact that there are
many problems in the education system
in the field of inclusion. Such problems
include: insufficient training of teachers to
work with children with special educational
needs; there is no unified legislative and
methodological approach to inclusion; low

awareness of society and the education
system about psychologicaland pedagogical
culture as an indicator of successful learning
and some others. It should be noted that
there are studies that show that the level of
psychological and pedagogical culture of
teachers has a direct impact on the quality
of inclusive education: A.S. Suntsova [3]; D.V.
Lepeshev [4], |.A. Sakhnova [5] and others.

The purpose of the study is to establish
the main aspects of psychological and
pedagogical culture necessary to ensure
effective activity in the conditions of
inclusive education. The main directions of
the research are focused on the analysis of
existing theoretical approaches that allow
us to consider the main aspects of the
psychological and pedagogical culture of a
teacher in the educational process, to assess
the readiness of teachers for inclusion, to
establish the existing problems and to
develop recommendations for improving
the psychological and pedagogical culture.

The scientific significance of the study
consists in systematization, expansion and
addition of knowledge about psychological
and pedagogical culture and its place in
the inclusive educational process. Practical
significance lies in the establishment
of problems and the development of
methodological recommendations  to
improve the level of psychological and
pedagogical culture of teachers and the
education system as a whole. And also to
improve the level of training of teachers
who have to work with children with special
needs who are studying in regular schools.

Materials and methods

In the present study the materials were
legislative and regulatory acts, monographs,
dissertations, textbooks, published scientific
publications and methods related to the
research topic.

Literature analysis is aimed at considering
the main provisions and existing theoretical
approaches in the field of inclusion and
psychological and pedagogical culture of
the teacher in the inclusive educational
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process. And also on the analysis of
successful examples of implementation of
inclusive secondary education.

The research methodology is based on the
use of both qualitative and quantitative
research methods: literary analysis; surveys,
interviews; observation of the teaching
process; analytical analysis. Thus, the
integrated use of various methods allowed to
get a more complete and detailed picture of
the state of psychological and pedagogical
culture of teachers in school education in
the Republic of Kazakhstan and its place in
the development of inclusive education.

The survey of teachers in the form of
guestionnaires aimed at assessing their
level of psychological and pedagogical
culture, readiness for inclusive education
and identifying the need for additional
training. A total of 80 people were
interviewed. The questions to determine
the level of psychological and pedagogical
culture were: familiarity with the concept
of psychological and pedagogical support
of students; how important in the work of a
teacher are such aspects: understanding of
individual characteristics of each student;
support of the emotional state of students;
interaction with parents; assessment of
readiness to work with children with special
developmental needs. Questions in the
area of readiness for inclusive education
were: experience of working with children
with special educational needs; readiness
to accept a child with special educational
needs into their class; what resources and
conditions are necessary for successful
implementation of inclusion; what skills
in inclusive education were obtained.
Questions about the need for additional
training: in what field; readiness; form;
frequency and suggestions.

Interviews were conducted with experts
in the field of inclusion (psychologists,
teachers, administrators) in order to better
understand the problems and needs of the
education system in this area. 10 experts
from each group took part in the interview.

The observation was conducted in inclusive
classrooms, the educational process,

to analyze educators’ interactions with
students and to identify both problems and
more successful practices.

A pedagogical experiment aimed at
determining the increase in the level
of involvement of children with special
educational needs (SEN) in the learning
process by changing the pedagogical
approach through the development of
psychological and pedagogical culture
of teachers. Since it is believed that if
teachers receive additional training and
support in the issues of psychological
and pedagogical culture, it will lead to an
increase in the involvement of children with
SEN in the learning process. The experiment
involved two teachers and a class of three
students with SEN (one child diagnosed
with ADHD, the second child diagnosed
with autism spectrum disorder, and the
third child diagnosed with cerebral palsy).
The evaluation criteria were: the level of
involvement of children with disabilities in
the learning process, social integration and
independence.

Results and discussions

The results of the literature analysis are
based on the materials described by other
foreign and Kazakhstani authors A. De
Boer, S.J. Pijl, A. Minnaert, describes the
attitude of regular teachers to inclusive
education and makes a broad theoretical
review on this topic [6]. J-R. Kim points
out the importance of teacher training
programs for inclusion and notes that the
main problem is the attitude of conservative
teachers [7]. M. Mangano notes the different
opinions of teachers on cooperation with
other subjects of education to ensure the
effectiveness of inclusive education, with
emphasis on international experience [8]. P.
Oyok, S. Wormnes show that it is important
in inclusive education to be able to integrate
students with limited intellectual needs.
At the same time, they point out that the
attitude and readiness of teachers to these
issues should be taken into account in this
process, especially in primary rural schools
[9]. C. Rakap, O. Sieg, A. Parlak-Rakap notes
the importance of teacher training for
inclusion and shows that even two special
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education courses give good results [10].

M.A.  Schmidt, K.N. Akhmedieva, A.S.
Stambekova, D.A. Kaldiyarov note the
importance of psychological readiness of
teachers for inclusive education [11]. V.S.
Allayarova reveals the main provisions of
inclusive education in Kazakhstan, its main
difficulties and prospects of implementation
[12]. 1.G. Eliseeva explores the issues of
realization of inclusive education in
Kazakhstan in practice [13]. G. Zakaeva and
A. Iskakova note the importance of the
implementation of professional training of
teachers for the development of inclusive
education [14]. |.G. Eliseeva and A.K. Ersarina
offer the methodology of psychological and
pedagogical support of children with special
needs in the educational school [15].

In her study, N. Sania emphasizes the need
to improve the quality of teacher training,
pointing out that a large number of teachers
in Kazakhstan do not have sufficient
qualifications to work with children with
SEN. She emphasizes that teacher training
programs should include specialized courses
and internships that provide the necessary
knowledge and skills for successful work in
inclusive classrooms [16].

E. Prokopets also notes that current teacher
training programs do not always meet the
modern requirements of inclusive education
and need significant changes [17].

Particular attention should be paid to
analyzing the experience of foreign
countries that have achieved success

in inclusive education. M.B. Tulubekova
examines successful practices in Finland
and the United Kingdom, where inclusive
education is integrated at all levels of the
educational process. These countries are
actively developing teacher training, using
innovative methods and technologies to
work with children with different educational
needs. Kazakhstan, in turn, should focus
its efforts on the active implementation
of similar models, which will significantly
improve the quality of inclusive education in
the country [18].

In addition, the results of research by A.N.

Nurlanova and Z.K. Chunkurova show that
the lack of material and technical support
for educational institutions is one of the
main obstacles to the full implementation
of inclusion. The lack of specialized
teaching materials, assistive technologies,
and equipment significantly limits the
opportunities for effective teaching of
children with SEN [19].

In his work, AV. Kukharchuk examines
approaches to inclusive education in
Kazakhstan, emphasizing the importance
of interdisciplinary cooperation between
teachers, psychologists,and otherspecialists.
It is important to create a support system
for teachers that will reduce their workload
and ensure that each child receives the
necessary attention [20].

The analysis of the identified materials
allowed to establish the components of the
inclusive educational process and to define
the psychological and pedagogical culture of
ateacher as a key component of this process.
The main components of the inclusive
educational process are: recognition of the
value of each child; ensuring accessibility
of education; individualization of approach;
psychological and pedagogical culture of the
teacher; support of teachers; organization
of psychological and pedagogical support;
creation of inclusive environment; active
interaction with parents; active involvement
of parents in the process of education and
upbringing; use of modern technologies;
promotion of social integration; monitoring
and evaluation of achieved successes [21].
Psychological and pedagogical culture of
a teacher is one of the key components of
the inclusive educational process [22]. It
includes: a set of professional knowledge,
skills and personal qualities of the teacher,
which allows him/her to successfully
implement the principles of inclusion in the
process of teaching; the teacher has a deep
understanding of the needs and capabilities
of students who are classified into different
categories according to certain parameters;
pedagogical abilities to build trusting
relationshipswithstudentsandtheir parents;
the ability to use a differentiated approach
in the process of inclusive education;
readiness for continuous self-development
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and professional development; the ability to
use differentiated approach in the process

of inclusive education.

Table 1- Results of the questionnaire survey of teachers

The results of the questionnaire survey of
teachers are reflected in Table 1.

Question Answers
Assessment of familiarity with the well Partially unfamiliarly
concept of “psycho-pedagogical 30% 50% 20%
support of students”
Understanding the individual It's very It's important It doesn't matter
characteristics of each student important 25% 5%
70%
Supporting students’ emotional Very important: Important: 35% Never mind: 5%
well-being 60%
Interaction with parents Very important: Important: 20% Never mind: 5%
75%
Readiness to work with children Completely Partially ready: Additional training

with special developmental needs

ready: 20%

40%

needed: 30%

Experience of working with
children with special educational
needs

Working
regularly: 20%

Occasionally
encountered:
45%

Worked but
insufficiently prepared:
15

Readiness to accept a child with
special educational needs

Ready: 40%

Partially ready:
35%

Partially ready: 35%

Necessary resources and
conditions for successful inclusion

Preparation
of specialized
training
materials: 65%.

Training of
teaching staff:
85%

Creating an accessible
environment: 55%
Individualized aides for
children with disabilities:
60%

Courses on inclusive education

Completed
professional
development
courses: 30%

Participant of
seminars and
webinars: 40%

Didn't pass anything:
30%

Need for additional training

The psychology
of learning: 40%

Methods of
working with
children with

disabilities: 60%

Organizing an inclusive
process: 50% Behavior
management of
children with special
needs: 45%

Willingness to attend professional
development courses

Yes: 60%

Possibly: 30%

No: 10%

Preferred forms of training

In-person
classes: 40%

Distance courses:

50%

Self-study: 10%. Mixed
forms: 40%

Frequency of professional
development

Annually: 50%

On an as-needed

basis: 40%

No courses needed: 10%

Suggestions for supporting
educators

Consultation
with experts:
60%

Master classes
from experts:
50%

Online communities for
sharing experience: 40%.
Material incentives: 30%
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The majority of teachers (50%) have partial
understanding of the importance of
psychological and pedagogical support
of students in inclusion, but a significant
proportion (30%) are well aware. Such
indicators show that they have basic
knowledge and indicate that it is necessary
to conduct activities among teachers to
understand this topic. Teachers highly value
the importance of individualized approach
to students (75%), support for emotional
state (80%) and interaction with parents
(64%). These indicators demonstrate a high
degree of awareness of the importance of
interpersonal relationships in an inclusive
educational environment. Readiness to work
with children with special developmental
needs is noted by only 30% of teachers, while
the majority (70%) either need additional
training or are only partially ready.

More than half of the respondents (65%)
have experience of working with children
with SEN (special educational needs),
some of them admit that this experience
was insufficient (15%) or irregular (45%).
At the same time, only 20% of teachers
work with such children on a regular basis,
indicating that inclusive practice is not
systematic. About half of the respondents
(40%) stated that they were fully prepared
for inclusive teaching, 35% indicated that
they needed additional instruction, and 25%

were not prepared at all. The data obtained
indicate that there is some uncertainty in
pedagogical teams regarding the practical
implementation of inclusive approaches.
The majority of teachers (85%) believe
that it is necessary to conduct additional
training of teaching staff, which confirms
the lack of qualification and the need for
its improvement. Teachers also point to the
importance of developing special training
materials (56%) and creating an accessible
inclusive environment (44%).

The main directions for additional training
are defined as: methodology of work
with children with disabilities (60%) and
organization of inclusive educational process
(40%). Such indicators indicate that teachers
have and realize the lack of practical skills
in inclusive education. More than half of
teachers (or 60%) expressed their readiness
for professional development, but 30% are
neutral (“maybe”) and 10% do not see the
need for it. Such indicators may indicate
some problems, maybe in low motivation.
The preferred forms of training are distance
courses (50%) and mixed forms (40%), which
corresponds to modern trends in education.

Table 2 shows the results of interviews with
three groups of experts: psychologists,
educators implementing inclusive practices,
and school administrators.

Table 2 - Results of interviews with the three groups of experts

Panel of Experts Key issues

Key Needs

- Lack of resources to fully support

children with disabilities;
- Lack of systematic training of
educators in the psychology of

Psychologists IeluEier;

- Limited interaction between

specialists (psychologists, teachers,

medical professionals).

- Low level of parents’ awareness of
inclusive education opportunities.

- Professional development of educators
in the psychology of inclusion;

- Development of a network of
counseling centers for parents and
children with SEN;

- Increased funding for additional
educational services for children with
SEN;

- Introduce programs to monitor and
evaluate the effectiveness of inclusive
practices.
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Educators

- High loads on teachers when working
with children with disabilities;

- Insufficient material base for the
adaptation of the educational process;
- Difficulties in coordination with

other specialists (psychologists,
defectologists);

- Lack of time for individual work with
each child.

- Additional hours for individualized
work with children with SEN;

- Increased pay for working with
children with special needs;

- Improvement of material and
technical base of schools (equipment,
teaching materials);

- Providing ongoing mentoring and
counseling from specialists.

Administration

- Difficulties in allocating budgets for
inclusive education;

- Problems with attracting qualified
personnel to work with children with
disabilities;

- Weak coordination between different
educational and social protection
institutions.

- There is no clear strategy for the
development of inclusive education at

- Introduction of state standards

and recommendations on inclusive
education;

- Providing schools with additional
financial resources to make education
accessible;

- Establishment of interagency
commissions to coordinate inclusion
efforts;

- Conducting regular monitoring of the

school level.

quality of services provided.

All three groups of experts note that the
level of training of teachers and other
participants of the educational process in
the field of inclusion remains low. The issue
of psychological support of AHP children by
teachersis especially acute. The experts note
that teachers face the problem of excessive
workload, especially when it comes to
children with disabilities. This makes it
difficult to effectively implement inclusive
methods and requires additional hours for
individual work with such children. It is noted
that schools lack specialized equipment,
teaching materials and financial support
to meet the needs of inclusive education,
which hinders the full implementation
of inclusive practices. There is also a
communication gap between the different
actors involved in the educational process

(teachers, psychologists, defectologists
and administrative structures), which
reduces the effectiveness of joint efforts
to ensure quality inclusive education. The
experts emphasized that at the school level,
there is a lack of a clear strategy for the
development of inclusive education, which
makes it impossible to provide for both
long-term planning and effective allocation
of resources. They believe that in order
to solve most of the identified problems,
additional state support is needed,
including the development of standards and
recommendations; increased funding and
the creation of interagency commissions to
coordinate activities in inclusive education.

The results of the observation are shown in
Table 3.

Table 3 - Results of observation of teachers in inclusive classrooms

Observational aspect Succe§sfu| Issues in need of improvement
practices
Use of adapted training materials 56% 44% (lack of specialized materials)
Individualized approach to pupils with SEN 75% 25% (limited flexibility in approach)
Active involvement of all students in the 729% 38% (insufficient motivation of individual
learning process ° pupils)
Effective use of assistive technology 50% 50% (low level of technology proficiency)
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Maintaining a positive atmosphere in the

80%

classroom 20%

Regular interaction with colleagues and 60% 40% (poor communication within the

specialists ° team)

Application of interactive teaching methods 68% 32% (monotonous lessons)

Adapting the pace of the lesson to the needs 42%

of pupils with SEND ° 58% (delay in completing tasks)

Conducting reflection and feedback with 50%

students ° 50% (lack of regular feedback)

Planning sessions with inclusive objectives 44% 56% (simplified targets for pupils with
0

in mind

disabilities)

The most successful practices: teachers
successfully maintain a positive atmosphere
in the classroom (80%) and show an
individualized approach to children with
disabilities (75%) and actively involve all
students in the learning process (72%). The
most problematic areas for improvement
were identified as: adapting the pace of
the lesson to meet the needs of pupils with
SEN (58%), simplified objectives in lesson
planning with inclusive goals in mind (56);
low proficiency in assistive technology
and lack of regular feedback (50% each).

The findings help to better understand
which aspects of inclusive teaching are well
developed and which need to be improved.

The results of the pedagogical experiment
are reflected in Table 4, to the extent of the
average value obtained from the results of
the assessment of three students.

Table 4 — Experimental results of changes
in the level of involvement of children with
disabilities in the educational process, as
well as indicators of their social integration
and independence, in percentages

Evaluation parameter Data at the beginning Data at the
Tea(;her Teacher Teacher
(with . Teacher (no cultural
(no cultural (with cultural .
cultural Upgrading] upgrading) upgrading)
upgrading) PY 9 PY 9
Level of involvement 42% 40% 74% 45%
Average value
Level of autonomy 2% 24% 56% 24%
Average value
Social integration 44% 44% 68 48%

Average value

Based on the presented data, the following
conclusions can be drawn. The teacher who
underwent advanced psychological and
pedagogical training achieved a significant
increaseinthelevelofinvolvementofchildren

with disabilities in the learning process, as
the average indicator of three students with
disabilities increased from 42% to 74% (by
32%). Atthe same time, the average indicator
of a teacher who did not undergo additional



.’ 4. APHANbI YXSHE UHKIO3UBTI BIN1IM BEPY
168

training increased insignificantly - only by
5%. A similar situation is observed for the
level of independence, as in the lessons of
the teacher who received advanced training,
the average indicator increased from 32% to
56%, showing an increase of 24%. While for
the second teacher this indicator remained
unchanged. Social integration scores for
students with SENs also showed marked
improvement for the first teacher, as the
average score increased from 44% to 68%,
a 24% increase. The second teacher showed
a slight increase of 4%. Such data support

the hypothesis that improving teacher's
psychological and pedagogical culture plays
an important role in increasing the inclusion
of children with disabilities.

Results of statistical analysis conducted to
study the psychological and pedagogical
culture of teachers and their readiness
to work in inclusive education settings.
Includes descriptive statistics in Table 5,
statistical tests, correlation analysis, and
confidence interval calculations for key
indicators in Table 6.

Table 5 - Descriptive statistics of the study of teachers’ psychological and pedagogical
culture and their readiness to work in inclusive education settings.

Indicator Average Median Standard deviation Dispersion
Teacher Readiness 25.0 25.0 1.1 125.0
Additional Training Need 25.0 25.0 145 212.5
Preferred Training Forms 25.0 25.0 20.6 425.0
As part of the study, statistical data significant differences in the perception of

processing was performed to analyze the
psychological and pedagogical culture
of teachers and their readiness to work
in inclusive education settings. Various
statistical methods were used for this
purpose, including descriptive statistics,
statistical tests, correlation analysis, and
calculation of confidence intervals for key
indicators.

Descriptive statistics showed that the
average level of teachers’ readiness to work
with children with special educational needs
is 25%, which also coincides with the median.
The standard deviation of this indicator is
11.18%, which indicates moderate variability
among respondents. The dispersion index
is 125, which confirms the existence of

readiness for inclusion among teachers.

Similar results were obtained for the analysis
of the need for additional training and
preferred forms of training: the mean values
are 25%, the median is also 25%, and the
standard deviation for the need for training
is 14.58%, which reflects more significant
differences among participants compared
to readiness to work with children with
SEN. The variance of this indicator is 212.5,
which also indicates certain differences in
teachers’ needs for additional training. The
indicator for preferred forms of training has
the highest standard deviation (20.62%)
and variance (425.0), indicating significant
diversity in teachers’ preferences regarding
forms of training.

Table 6 — Results of statistical tests: Pearson’s x? test, t-test, and Mann-Whitney U test for

hypothesis testing.

Test p-value

Pearson’s X test 0.0357
t-test 1.0
Mann-Whitney U test 1.0
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Pearson’s x? test was used to test hypotheses
related to data distribution. The test results
showed significant differences in the
distribution of categorical data, as confirmed
by a p-value of 0.0357 for the first category.
This suggests that differences between
groups of teachers, students, and experts
exist and should be taken into account when
developing inclusive education strategies.
For other categories, the p-value was
greater than 0.05, indicating insignificant
differences between these groups.

In addition, a t-test was used to test for
differences between teachers and experts.
Theresultsshowed a p-value of 1.0, indicating
no significant differences between these
groups in terms of the parameters studied.

The Mann-Whitney U test was also applied,
which showed similar results, confirming
the absence of significant differences
between teachers and experts based on
nonparametric data.

Correlation analysis in Table 7 showed
that there is a strong positive relationship
(correlation 1.0) between the level of
psychological and pedagogical culture
and the willingness of teachers to work
in inclusive settings. This indicates that
improving teachers’ psychological and
pedagogical culture can significantly
improve their readiness for inclusive
education, which is confirmed by the strong
correlation between these two variables.

Table 7 - Confidence intervals for key indicators showing the ranges within which the
true values are likely to lie with 95% probability.

Indicator Confidence interval Confidence interval (upper
(lower limit) limit)
Confidence interval for teachers’ 4.46 4554
readiness to work with children with SEN
Confidence interval for the need for -1.78 51.78
additional training
Confidence interval for preferred forms of -12.88 62.88

teaching

Finally, confidence intervals were calculated
for key indicators to assess the statistical
stability of the data. For readiness to work
with children with special educational
needs, the interval ranges from 4.46% to
4554%, indicating significant variation in
teachers’ perceptions of their readiness
for inclusion. For the need for additional
training, the confidence interval rangesfrom
-1.78% to 51.78%, indicating a high degree of
uncertainty in this indicator. The confidence
interval for preferred forms of teaching
ranges from -12.88% to 62.88%, which also
reflects a wide range of preferences among
teachers.

Thus, the results of the statistical analysis
show significant differences and variability

in the perception of readiness for inclusion
among teachers, which highlights the need
forfurtherimprovementofpsychologicaland
pedagogical training and the development
of more flexible teaching methods.

The conducted research confirmed that
psychological and pedagogical culture is
a key component of successful inclusive
educational process. At the same time, it
is established that the psychological and
pedagogical culture of teachers requires
its own development. And the need to
revise the existing educational standards
and approaches to the training of teachers,
with an emphasis on the development of
their competence in the field of inclusion
is also noted. The study also points to the
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importance of interdisciplinary approach
and the creation of a unified support
system for all participants of the educational
process.

When comparing the obtained results with
previous studies in the field of inclusive
education and psycho-pedagogical culture,
it is possible to identify a number of
common patterns and distinctive features:
the significance of psycho-pedagogical
culture is confirmed; the problem expressed
in the importance of teacher training is
noted; the issues of infrastructure and
provision of necessary resources and others
were repeatedly raised earlier. This study
adds new aspects to the existing scientific
knowledge about the importance of
psycho-pedagogical culture of teachers in
the inclusive educational process. It also
emphasizes the need for comprehensive
changes: in the training of teachers; in the
establishment of mechanisms of interaction
with other specialists and others.

Conclusions

Psychological and pedagogical culture
is a crucial component of the inclusive
educational process, aiming to create
a supportive environment that fosters
successful socialization and development
for all students, regardless of their individual
needs. While there iswidespread recognition
of the importance of psychological and
pedagogical support, the results from a
questionnaire reveal a low level of readiness
among teachers to apply these principles
in practice, particularly within inclusive
education. Many teachers face significant
challenges, and the lack of competencies,
coupled with limited experience, highlights
the need for targeted professional
development and supportive infrastructure
to successfully integrate children with
special needs into mainstream education.

Interviews with experts in inclusive
education, such as psychologists, teachers,
and school administrators, point to
several key issues: insufficient training for
specialists, high workload on teachers,
inadequate material resources, and a lack

of coordination and interaction among
stakeholders in the educational process.
Observations further reveal both well-
developed and underdeveloped aspects of
inclusive education based on the teacher’s
psycho-pedagogical culture.

Experimental results confirm that
enhancing teachers’ psycho-pedagogical
culture significantly contributes to the
increased involvement, autonomy, and
social integration of children with disabilities.
Teachers who received appropriate training
were able to achieve better outcomes for
these children in all key areas.

Recommendations for improving inclusive
education focus on the continuous
development of teachers’ psychological and
pedagogical competencies. These include
organizing regular courses to deepen
understanding of inclusive education
psychology, providing training and master
classes on individual work with students
and developing individualized educational
plans, strengthening cooperation between
specialists and teachers, and offering
ongoing professional development in the
psychology of inclusion.

Overall, the findings contribute to a deeper
understanding of the role of psycho-
pedagogical culture in inclusive education,
suggesting future work aimed at creating
specific methodologies and programs to
enhance teachers’ psycho-pedagogical skills
and assess the impact of inclusive practices
on the academic and social adaptation of
children with special educational needs
(SEN).
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MeparorTiH NcnxonoruanbiK-NnefarornkanblK M3AeHUETI:
MHKNI03UBTI 6iniM 6epy NpoueciHiH Heri3ri KOMNoHeHTi peTiHae

B.K. OcrnaHoBa

AnunxaH BokelxaH yHuBepcuTeTi, CeMel K., KaszakctaH Pecny6nmkachi

E% AHpaTtna. Ocbl 3epTTey UHKMO3UBTI 6iNiM 6epy »argalbiHOa TUiIMA] KbI3METTi KaMTa-
MacbI3 eTy YLUiH KAXXeTTi MCUXONOrnAnblK-rNeaarormkanblk, MaOeHUETTIH Heri3ri acnek-
Tinepin 6enriney MakcaTblHOA YKypPri3ingi. 3epTrey 6apbicbiHOa MHKMIO3UBTI 6iniM 6epy
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npoueciHae MyFaniMHiH MCUXONMOrUANIbIK-NeaarorMkanblK MoOeHWETIHIH, Heri3ri acnekx-
TiNepiH KapacTblpyAblH KONOAHbICTaFbl TEOPUANbIK TOCINAepi TangaHabl, MyFaniMoepaiH
MHKO3MAFa AanblHObIFbl )XaHe 6ap npobnemanap 6aranaHabl, MCUXONOTrUabIK-Neaa-
rormkanblK, MaOEHMETTI KeTiNAipy OoMbIHLIA YCbIHbICTAP acanabl. VHKM3MBTI Binim
H6epy NpoLeciHiH 6eniri peTiHae NCUXONOrMAnbiK-rNeaarormkanblk MoAeHMETTIH aHblKTa-
Macbl GepinreH. 3epTTey GapbiCbiHAA MCUXOMOTrUAbIK-MedarormkanbslK, cyrvemMenaey
MeH Ty/1FaapasblK ©3apa iC-KUMbIIOblH MaHbI3AbIblFbIH MOMbIHAAYAbIH, YXOFapbl OeH-
reni, 6ipak MHKIO3UA XaFoanblHOA XXYMbICKa AaWblHAOBIKTbIH TOMeH OeHreli, MHK/o-
3MBTI 6iNiM 6epy KOHTEKCTIHAE M3OEHU-MCUXONOrUANbIK MPUHLMATEPAI iC XKy3iHOe
KONOaHyOarbl eneyri KUbIHObIKTAP »aHe T.0. aHbIKTanabl. VIHKAO3WBTI 6iniM 6epy cana-
CblHOAFbl caparnlubliapMeH (McKMxonorTap, Nnefarortap XaHe MeKTen aKiMLWiniri) cyxéat
HerisiHoe MHKo3UBTI BiniM 6epyai TabbiCTbl A4aMbITy YLWWiH rMegarortepmiH McmMxono-
rMANbIK-NMedarormkanblk, MOOAEHMETIH apTTbipyAbl, KAXKETTI pecypCcTapMeH KaMTaMachbI3
eTyni YKaHe MpouecTi cTpaTernanblk, 6ackapydbl KYLWEWTYAi KAMTUTbIH KelleHAai Tacin
KayKeT eKkeHfiri aHbIKTanabl. bakplnay HaTVyKeciHOe MHKIO3MBTI 6iniMm 6epyaiH 6apnbik,
YKaKCbl JaMblFaH acneKTifepi, CoHaan-aK ofaH api AaMyabl KAXKET eTeTiHaep aTan eTin-
Oi. DKCreprMeHT HaTKenepi MHKI3MBTI 6iniM 6epy NMPOoLECiHiH, Heri3ri KOMMoHeHTI
Typanbl Heri3ri rmnoTe3aHbl kKongangbl. MyFaniMHIH NCUXONOrMANbIK-Neaarornmkanblk,
MafeHMeTiMeH BGannaHbICTbl MHKMIO3KMBTI BiniM 6epy acnekTinepiH ogaH api AaMbITy
OOMbIHLLIA YCbIHbICTaP a3ipreHa,.

KinTTi cespep: MHKNIO3UA, UHKIO3MBTI BiniM 6epy npoueci, MyFaniM, MNCUXONoru-
ANblK-Negarornkanbik MaaeHUET, epeKLle GiniM 6epy KaXeTTiNikTepi.

NMcuxonoro-negarornyeckasn KynbTypa neparora: K/Ilo4eBOM
KOMMNOHEHT UHKJ/TIO3NBHOIO 06pasoBaTeanoro npouecca

B.K. OcnaHoBa
AnuvxaH BokenxaH yHUBepcuTeT, I. CeMeln, Pecnybnmka KasaxctaH

@

P

AHHoOTauusa. Hactogaulee mnccnegoBaHue npoeegeHo C uenbko YyCTaHOB/IEHNA OCHOB-
HbIX aCMEeKTOB MNCUX00ro-neagarormyeckom KynbTypbl, HeO6XO£I,I/IMbIX anga obecrieveHusa
3¢q)eKTl/IBHOl;I 0eATeNNbHOCTN B YCNOBUAX MHKMKO3UMBHOIO O6paBOBaHl/IF|. B nccnepoBa-
HNW MPOoaHalInM3MpPoBaHbl CyLLEeCTBYOLME TeopeTnHeCKMne noaxodbl K paCcCMOTPEeHMIO
OCHOBHbIX aCMEeKTOB MNCMXO0ro-neaarormyeckomn KynbTypbl negarora B MHKAKO3MBHOM
O6paBOBaTeJ’IbHOM rnpouecce, oueHeHa roTOBHOCTb NegaroroB K MHKMO3NKM U Cylle-
creyrowme I'IpO6J'IeMbI, pa3pa60TaHbl pekoMeHdaunnm no coBeplleHCTBOBaHMIO MCKU-
XONoro-negarormyeckom KynbTypPbl. [aHo onpepneneHne MCUXONoro-negarornyeckom
KYNbTYpPbl KakK 4YaCTl MHKMO3WBHOIO O6paBOBaTeﬂbHOFO rnpouecca. B xoge nccnepoBa-
HUSA BbIABNEH BbICOKUMN YpPOBEHb MPU3HAHWA BaXXHOCTU MCUMXOMNOro-negarorM4eckoro
conpoBoXgeHnda n MexXnmmM4yHOCTHbIX B3aMMOOENCTBUI, HO HU3KUM YPOBEHb roTOB-
HOCTUN K pa60Te B YCNOBUAX MHKMIO3NW, 3HaYUTETbHble TPYOHOCTMN B MPaKTU4YeCKOM
npnMeHeHUM KynbTYPHO-MCUXONOTNYEeCKUX MPUHLMNMOB B KOHTEKCTE MHK/KO3MBHOIO
o6paaoBaH|/|q n aop. Ha ocHoBe NHTEPBbIO C OKCrNepTaMn B 061aCcTV MHKTIO3UBHOIO 06-
pa3zoBaHMA (I'ICI/IXOJ'IOFaMI/I, negaroraMmn M LWKONMbHbIMK a,El,Ml/IHI/ICTpaTOpaMI/I) ObINO Bbl-
ABMTIEHO, YTO OJ1d yCrnelwHOro pasBnUTa MHKTIO3NBHOTO O6paBOBaHl/IF| HeO6XO,ELl/IM KOM-
MMEKCHbIN Moaxon, BKIOYAOWMM NOBbILLEHWE MCUMXONOro-rneaarormyeckon KynbTypbl
negaroros, obecredeHne HeO6XO,EI,I/IMbIMI/I pecypcaMmn n ycmneHme crpaterm4eckoro
ynpaeneHnd npoueccoMm. B pe3ynbraTte Ha6ﬂ}0£l,eHI/Iﬂ ObINI OTMEeYeHbl Bce xopouwo
Pa3BUTble aCrneKTbl MHKMNO3WMBHOIO O6pa3OBaHI/I$:|, a TaKXXe Te, KOTopble Tpe6y+0'r Oanb-
Hewnwero Pa3BNTNA. pe3yﬂbTaTbl SKCNnepmnMeHTa NoaTBepXAatoT OCHOBHYIO rMnoTesy o
KIto4YeBOM KOMIMOHEHTe NHKIO3MBHOIO O6pa3OBaTeﬂbHOI'O npouecca. pa3pa6OTaHbl
pekoMeHgaunmm no ﬂ,aﬂbHeVILLIeMy Pa3BUTUIO aCMNeKTOB NHKMKO3WBHOIO O6paBOBaHl/Iﬂ,
CBA3aHHbIX C MCMXONOro-rneagarormyeckomn KyﬂbTypOI;I ydyunTend.

KnoueBble croBa: MHK/IO3MS, MHKTIO3MBHbIN o6paaoBaTeanb|17| npouecc, y4yntenb,
ncmxonoro-nearorndyeckad Kyrnbtypa, ocobble o6paaoBaTen bHble I'IOTpe6HOCTl/|.
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AHHoOTauusa. CTaTba OMMCbIBaeT pe3ynbTaTbl MCCNefOoBaHUAM LMPPOBbLIX KOMMETEH-
LMW NegaroroB LUKOM C MCMOMb30BaHMEM afanTUPOBaHHOMO MO, HaLMOHAIbHbIM KOH-
TEKCT MHCTPYMeHTa camooueHkM SELFI. SELFIE BKkAtoYaeT onpoc yymTenemn no wectm
KntoYeBbIM obnacTaM: nNpodeccrnoHanbHaa OeaTenbHOCTb; LMbpoBble pecypchl; npe-
nogaBaHue 1 obyyeHue; oLeHMBaHME; pacluMpeHmne BO3MOXHOCTEN OBOyYatoLLMXCS;
coencTBme pasBUTUIO LMDPOBbLIX KOMMNEeTeHUMIM oby4datoLmxca. OCHOBHOM Mccneno-
BaTeNbCKMIM BOMPOC 3ak/toyanca B crepytoulem: Kakme obnact umMdbpoBbIX KOMre-
TEHUMM mMeparoroB WkKon KasaxcTaH, cooTBeTcTBylOWMe cTpyKType EC DigCompEdu,
HY>XOaloTCca B MOOOEPXKKE M JaflbHENLLEM COBEPLUEHCTBOBaHUM? B nccnegoBaHmMm mUc-
MOMb30BaINCb KONMMYECTBEHHbIE METOAbI MCCNeNOBaHMS C MPUMEHEHWEM OHMAMH aH-
KeTupoBaHU4. B onpoce yyactBoBano 200 Nefaroros LWKOS Pa3HbIX BO3PaCTHbIX FPYMmn
M KBaNnMPUKaLMOHHbIX KaTeropmin. Bblbopka ocyLLecTBAsanach clydarHbiM o6pa3om. B
pe3ynbTaT onmcaTelbHOro MeToa MCCNefoBaHUa MosydeHbl JaHHble Mo 6 obnactam
LUMPPOBbBIX KOMMETEHLUUM MefaroroB. Pe3ynbsraThl MCCnefoBaHMS MOKasaniu, YTO OCo-
60e BHMMaHWe Npu NoAroToBKe NeJaroros 1 MoBbILWEHWW KBanudmUKaLumm cnegyet oo-
paTUTb Ha GOPMUPOBaHUE LUDPOBBLIX HABBIKOB MO TakMM 061acTaMm, Kak: «Cogencrame
Pa3BUTUIO LMDPOBbLIX KOMMETEH LMK 0BYyYalOLLIMXCA», «PaclumpeHme BO3MOXKHOCTEN 06-
yyatloLmxca», «MpenogaBaHue 1 obydeHme» 1 «OLeHMBaHMe». BbIABNEHO, YTO HauMHa-
oLLMe Negarorm AeMOHCTPUPYIOT Ny YPOBEHbDb BlageHUa LMGPOBbIMU HaBbIKaMK,
MpW 3TOM YPOBeHb LIMPPOBbIX KOMMETEHLMW HE 3aBUCUT OT YPOBHSA KBaNMPUKaLIMOH-
HOW KaTeropumn negarora.

KnioueBble cnoBa: LbpoBble KOMMNETEHLMM, Mefarory LLKOos, CaMOOLEHKa, NHCTPY-
MeHT SELFIE, onpoc.
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BBegeHue

LindpoBasd KOMMNETEHTHOCTb TMYHOCTU MPU-
3HaHa OOHWMM M3 OCHOBHbIX HaBblkoB XXI
BeKka, HeobxoOAWMMbIX [Of1F9 MOMHOLEHHOro
y4yactnsa B obydyeHunu, paboTe 1 0bLLIECTBEH-
HOM »XM3HW. OHa BKMOYaeT B ceba KpUTK-
yeckoe U OTBETCTBEHHOEe WCMOosb30oBaHMe
UMPPOBbBIX TEXHOMOIMM ONA KOMMYHMKa-
UMK, CO3AaHNA KOHTEHTa, ynpaBneHusa mH-
dopmaumen, obecnedeHns 6Ge3onacHOCTU
M peweHmnsa npobnem. CornacHo PaMoyHoMN
UMPPOBOM KOMMETEHTHOCTU MpakaaH EBpo-
nbl (DigComp), umdpoBas KOMMNETEHTHOCTb
OXBaTblBaeT MATb K/OYEBbIX 06MacTen: 1H-
dopMaLMoHHaa rpaMoTHOCTb M paboTa ¢
OAHHbBIMW, KOMMYHUKaUMA U cOTpyaHMYe-
CTBO, co3faHue UMdpoBOro KOHTEHTa, 6e30-
MacHOCTb 1 pelleHne npobnem [1].

OTO OKa3bIBaET BIMAHME HE TOMbKO Ha BHe-
ApeHune TexHonormm B ob6pasoBaTeNbHbIN
npouecc, HO M UX OCMbICNIEHHOE MpUMe-
HeHWe negaroramMm B MpPenodaBaHUM U
obyyeHMN. B 3TOM KOHTeKCTe umdbposas
KOMMEeTEHTHOCTb MefaroroB MMeeT ocoboe
3HayeHMe. OHa onpepaensaeT HAaCKOMbKO 3¢-
GEKTMBHO OHKM MOTYT MOOENUPOBaTb, Npe-
nofaBaTb M OUEHMBaTb LMDPOBbIE HABbLIKM
y obydalowmx. B PaMouHbIX pekoMeHaa-
umnax HOHECKO no undpoBOM KOMMeTeH-
umun yumtenem (ICT-CFT) [2] n EBponeinckomn
CTPYKTYpe UMPPOBbLIX KOMMETEHLUMUN nMe-
paroros (DigCompEdu) [3] nogyepkmBaeT-
cad HeobXoAMMOCTb Bbixoda Medaroros 3a
pPaMKM OYHKLMOHANbHOIO MCMOMb30BaHUSA
TexHonormin. Megarory OOMKHbI YMETb MH-
TEerpmpoBaTb LMPPOBbIE MHCTPYMEHTbI A4
rnepcoHanmsaumMm obydyeHunsa, CoOencTBmA
COTPYOHUYECTBY, YyMnpaBneHusa LMPPOBOM
MOEHTUYHOCTbIO M Braronony4meM, a Takxe
KPUTUYECKM OLLEHMBATb 3TUYECKKMe nocnes-
CTBUSA UCMOSb30BaHMSA TEXHONOMMM [4].

Pa3paboTaHHbIN EBpOMenckon KoMmccmemn

MHCcTpyMeHT SELFIE for Teachers nossong-
eT negaroraM CaMoCTOATENbHO OLLeHWBaTb
cBoOM LI,VICprBbIe KoMneTeHunn no wecTtm
KtoYeBbIM 06/1acTAM, COMf1aCoBaHHbIM C
DigCompEdu, TakmM Kak npodeccroHasnb-
Hasa BOBMEYeHHOCTb, LMbPOBbIE pecypcChl,
obyyeHVe 1 npernogaBaHue, oLEHUBaHUe,
paclwuMpeHme NpaB 1 BO3MOXKHOCTeM oby4a-
IOLLMXCS, @ TaKXKe pa3BUTHE LMPPOBOM KOM-
MeTeHTHOCTU oby4atoLLmxca [5].

VccnenoBaHMe MCMXOMETPUYECKMX CBOMNCTB
MHcTpyMeHTa SELFIE noaTBep)kgaeT ero Ha-
OEXHOCTb U BaNMOHOCTb B KayecTBe cpefn-
CTBa OLLeHKM LMPPOBbIX HABbIKOB yYUTenem
[6]. bBbonee TOro pesynbraThl WcCenoBa-
HUA [7] MOKa3anu CHUXXEHWE CaMOOLLEHKM
LUMDPOBOMN KOMMETEHTHOCTU WM MOHVKEHUE
y6eXXAeHHOCTU B MpenmyLLecTBax TEXHO0-
rMn ocoBeHHO cpenu MegaroroB, KOTOPble
M3Ha4YaslbHO BbICOKO cebda oueHrBanu. 3To
rOBOPUT O TOM, YTO OOGBEKTMBHAA CaMOO-
LleHKa cnocobCTBYET KPUTUYECKOMY OCMbIC-
NeHuto negaroraMm COBCTBEHHOMO YPOBHSA
cPOpPMUMPOBAHHOM ULMNPPOBOM KOMMETEHT-
HOCTW.

B KazaxcTaHe Takyke 6bliM npoBepeHbl mc-
cnefoBaHMsa Mo U3ydeHUo TeKYLLLero cocTo-
AHMA LMDPOBOMN KOMMETEHTHOCTU yumMTenem
LLIKOJT.

Tak, B MCCNeaoBaHWM OTeUYeCTBEHHbIX yue-
HbIX [8], rOe MPUHANK yYacTue yuunutensa ob-
LeobpasoBaTeibHbIX WKOA TypKeCTaHCKOM
o6nacT, 0TMeYeHo, 4YTo, XOTd NeJaroru pe-
ryNgapHO UCMNONb3yloT MHTepHeT Ona OoCTy-
rMa K KOHTEHTY, 06MeHy o6pasoBaTe/lbHbIMMU
MaTepuanamMm 1 npodeccrnoHanbHOMY pas-
BUTUIO, UX CaMO3bPEKTUBHOCTb B MCMOSMb-
30BaHUKM MHTepHeTa ocTaeTca Ha cpefdHeM
YPOBHE, a X BOB/I€YEHHOCTb B COL|MasibHble
ceTM 1 obnadHble CepBUCbl B Mepdarormke
HU3Kada. KpoMe Toro, B MccnegoBaHUy Bbl-
neneHa npobrnemMa HU3KOro YPOBHA 3HaHUM



.’ 5. Y3AIKCI3 MEAATOMVIKANbBIK BISTIM BEPY
176

negaroroB B 061act MHPOPMALMOHHOM
6e30MacHOCTM M aBTOPCKOIo Mpasa.

B apyrom uccnegoBaHuu [9], ¢ yyactmem
yymTenem HadanbHbIX WKOM ANMaTUHCKOWM
obnactu, pe3ynbraTbl MOKasanu, 4Yto nepa-
rOrM 4acTo UCMOSMb3YIOT MHTEPHET-PECYPChI
(o6bpazoBaTenbHble Be6G-CcalTbl, MOUCKOBbIE
CUCTEMbI U MynbTUMeOunHble MnaTdopPMbl),
MPW 3TOM BbICOKO OLLeHMBAOT COOGCTBEHHYIO
2dpdPeKTUBHOCTL B NpenofaBaHuy npegme-
Ta, HO OEMOHCTPUMPYIOT CPefoHMIN YPOBEHb
MCMNONb30BaHMA LMDPOBBIX MHCTPYMEHTOB.

KoHuenuma DigCompEdu 6bina ncnonb3o-
BaHa B oTeyecTBeHHOM uccnenoBaHmm [10],
MOCBSALEHHOM M3YYEeHUIO FOTOBHOCTU Oy-
OyUWMX MnefaroroB K MCMonb3oBaHWMoO Lnd-
POBbIX TEXHOMNOrMM. Pe3ynbTaTbl Mokasanu,
4YTO CTYAEHTbl MarucTpaTtypbl UMenun Gonee
BbICOKMIN YPOBEHb CaMOOLEHKMN LUMNDPOBOMN
KOMMETEHTHOCTW, @ CTYOEeHTbl U3 ropoaoB
MpPeBOCXoaAMIn 0by4datoLMXCA U3 CeNbCKOMN
MECTHOCTW, YTO MOATBEPIKAAET CyLLLEeCTBOBA-
HWe LMbPOBOro paspbiBa.

MaTtepuanbl U MeTOoAbI

Llenb nccnenoBaHUs 3ako4aeTca B BbiaB-
NeHVN YPOBHA CHOPMUMPOBAHHOCTU LNG-
POBbIX KOMMNETEH LN Nefaroros UKo C 1C-
nofib30BaHMEM MHCTPpyMeHTa SELFIE.

OCHOBHOWM MccnenoBaTeNbCKMM BOMPOC 3a-
Ktodanca B crnepytowem: Kakme obnactm
UMDPOBbIX KOMMETEHLMIA MeaaroroB LLUKOJ
KasaxcTaHa, COOTBETCTBylOLIME CTPYKType
EC DigCompEdu, ocobo Hy»kgatTca B nof-
OEepXKKe U PasBUTUN?

Onpoc negaroroB MNpPoBOAMACS C UCMOSb30-
BaHMEM aganTMpOBaHHOW Mo HauMoHalb-
HbI KOHTEKCT aHKeTbl caMmooLeHkn SELFIE.
Ocoboe BHMMaHKeE B aHKeTe yaenaeTtca ne-
JarormyeckMmMm  MeTodamM  MCMNonb3oBaHUA
UMD POBbIX TEXHOMOM MM, OPUEHTUPOBAHHbBIM
Ha obydatolleroca. SELFIE ona yumntenewm co-
CTOUT M3 WeCTU obnacTten: NnpodeccmoHanb-
Haa [OeaTenbHOCTb, UMbpPOBbIE pecypcChl;
npernopgaBaHe M obydeHue, oueHUBaHUE;
paclMpeHmne BO3MOXKHOCTEN 06y4atoLnx-
cq; cogencTBme pPasBUTUIO LMDPOBLIX KOM-
neteHUMM obydarouimxca. Kaygaa obnactb

BKJIIOYAET B ceBa HECKOMbKO KOMMETEHLMIA,
KOTOpble YYUTENA LOOMMKHbI OLEHUTb C Mo-
MOLLbIO LUKasbl YPOBHA BnageHmsa (o1 Al go
C2), oTparkatoLen ypoBHM OT Ha4abHOro 40
npoaBurHyToro. OTBETbl aHKeTbl pa3paboTa-
Hbl B COOTBETCTBMMW C TakCOHOMMUeW bnyma,
roe OTBeT «OCO3Halo U MpPobylo MCrMob3o-
BaTb» COOTBETCTBYET 6a30BOMY YpPOBHIO (Al
— A2), a OTBET «Pa3MbILLAA, MHULMNPYIO U
MPOABUIrato TEXHOMOMMK» - BbICOKOMY YPOB-
Hto (C1 - C2). AHKeTa mogrotoneHa B Google
form u pacnpocTpaHeHa cpefm pecnoHaeH-
TOB B OH/M1aMH dopmaTe.

BbibopKa ocyllecTBnanach crydarHbiM 06-
pa3oM, 4yTo obecreymno cbanaHCUpPOBaH-
HOEe ydacTue yduTenen LWKOA U3 pasfinyHbIX
PErMoHOB CTpPaHbl. TakoM Moaxod COOTBET-
CTBYET MPUHATOW MpPaKTUKe B UCCr1eoBaHM-
AX MO OLUEeHKe LMDPOBOM KOMMETEHTHOCTMU,
roe crny4anHblil oT6op 06bIYHO MCMOMb3yeT-
ca AN OTPaXXeHUs Pasnuymii B npodunax
yuymnTenen no Bo3pacTy, CTaxy paboTbl 1 T.4.
.

B wccnepoBaHmM npuHAno ydactme 200
rnenaroroB LWKOS, CPeau KOTopbIX Mpeob-
nagaroLllee Ymcio — Y4aCcTHMKKM BO3PACTHOM
rpynnbl OoT 25 00 44 NeT, B TOM 4yncnie 67 Yyen.
(33,5%) - B Bo3pacTe oT 25 0o 34 net n 64
yen. (32 %) - oT 35 0o 44 net. CnegyeT Takxke
OTMETUTb, UTO HambosblLLee KOMMYECTBO pe-
CMOHAOEHTOB C KBaNMMPUKALMOHHOW KaTero-
puen «negaror-mogepaTop» - 66 yen. (33 %),
«neparor» - 49 yen. (24,5 %), a Takke «nepna-
ror-mccnenoBaTtenb» - 44 Jen. (22 %).

WccnenoBaHue NpoBoAMIOCh € cobnofe-
HMEM MPUHLMMOB AOBPOBOMBHOIO y4acTua
M @aHOHWUMHOCTU PECTMOHAEHTOB. YUYaCTHUKMU
OblV MHOOPMUPOBaAHbI O LeNu UCCIeno-
BaHWA U MMeNN BO3MOXKHOCTb OCYLLLECTBUTb
BbIGOP «COrnacua» UK «oTKasa» y4yacTusa B
onpoce. Bce AaHHble cobpaHbl U NpeacTas-
NEeHbl NCKITIOUYUTENBHO B 0B06LLIEHHOM BUAE.

CobpaHHble AaHHble MOABEPINUCH aHann3y
C MUCMOJb30BaHWEM MeTofda onucaTe/lbHOMu
CTaTUCTUKW. TaKMe nokasaTesin, Kak MpoLeH-
Tbl U cpeaHmne Bannbl NCMOAb30BaNNChL A9
06006LLEHNA XapPaKTEPUCTMK PECMOHOEHTOB.
CpepnHue 6annbl paccymTaHbl Mo popmyrne:,
roe A, B, C - ypoBHW LMPPOBbIX KOMMETEH-
UMM neparora, a 6 — obnactn DigCompEdu.
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TakoM moaxopn Mo3BONUA ONMpenenuTb TeH-
OEHLMM U 3aKOHOMEPHOCTM B MOYYEHHbIX
OAHHbIX, B TOM YMCe B OTHOLLEHUM BO3PacT-
HbIX TPYMNMn M KBaMPUKALMOHHBIX KaTero-
PUIN Negaroros.

Ona aHanusa pasnmynim umndpoBom KoMre-
TEHTHOCTW Obl OTOGPaHbl TPW BO3pPacT-
Hble rpynnbl mnegaroros: oo 25 net (15 ven.),
25-34 ropa (67 4en.) w crtapwe 55 net (12
yen.). Takon BblGop oOBycnoBneH wmccneno-
BaTEIbCKOWM NOMMKOM U CTPYKTYpPOW BbiGOp-
Kv. MNMepBaga rpynmna BKAOYana Menaroros,
HaxoodaWMxXcsa B Hadane npodeccroHanb-
HOW Kapbepbl M OEMOHCTPUPYHOLLMX BbICO-
Kyl BOCMPUMMYMBOCTb K LIMDPOBLIM Tex-
Honoruam [12]. Btopaa rpynna (25-34 roga)
npeacTaBneHa HaMboONbLIMM KOMMYECTBOM
PEeCrnoHOEHTOB, OTNMYatoLLMMcsa cOOpPMUpPO-
BaAaHHOM YCTOMUYMBOW MPaKTUKOW MpUMeHe-
HUA UMPPOBbBIX MHCTpyMeHToB [13]. Kpome
TOro, PECMOHAEHTbI M3 MPOMEXXYTOUHbIX BO3-
pacTHbIX rpynn (oT 35 netT oo 54 roga) nmenn
CXOXKMe nokasaTtenu c rpynnomn 25-34 roga.
STO MO3BOMWAO MPU UHTEPMPEeTaLLUM Pa3nu-
4Mm cPoKycmpoBaTb BHMMaHME Ha OaHHOM
BO3pacTHow rpynne. TpeTbd rpynna (cTap-
we 55 neT) BKIOYaNa negaroroB crapluero
BO3pacTa, XapaKTepU3YLLMXCa MeHbLUen
CTEMEHbIO FMOTOBHOCTU K UHTErpauunm umo-
POBbIX TeEXHOMOrMIM [14].

Ona aHanusa pasnmynin undpoBomn KomMmne-
TEHTHOCTWM MeXXay BO3PaCTHbIMKW rpyrnnamm
neparoroB 6bl1 NpoBeaéH oaHOMAKTOPHbIN
ONCNepPCUoHHbIM aHann3 (ANOVA). daHHbIA
MeTo MO3BOIU MPOBEPUTb HalM4yme CTa-
TUCTUYECKM 3HAUUMBbIX Pa3NNYMM B CPeOHUX
3HAYEHMAX 3aBUCKMMOIM MEPEMEHHOM MeXay
Tpemsa Bo3pacTHbIMK rpynnamMu [15]. B kade-

CTBE 3aBMCUMOM NEePEMEHHOW MCMOMb30Ba-
NUCb cpefHmne BGannbl CaMOOLLEHKU Lnbpo-
BOW KOMMETEHTHOCTM Mefaroros MNo LUecTu
obnactamMm DigCompEdu, nepeBeneHHble B
wkany A-C2 (1-6 6annos). Ctatuctuyeckada
3HaYMMOCTb onpenensanacb Ha ypoBHe p <
0,05.

Pe3synbTaThbl

CaMooLleHKa yuuTenew no obnactu «I. Mpo-
deccmoHanbHaa OeaTeNnbHOCTb» (KpUTepUn
— 1.1 OpraHM3aumoHHasa KOMMYyHUKaumns, 1.2
NMpodeccroHanbHoe coTpygHM4yecTBo, 1.3
PednekcrBHaga NpakTmnKa, 1.4 Lndposoe He-
npepbIBHOEe NpodeccroHanbHOe pa3BUTHE)
BbiaBMMIa OOLIMMA 6a30BblM YypPOBEHb LMNd-
POBOM KOMMETEHTHOCTU. B cpegHeMm, 23 pe-
crnoHpgeHTa (11,4%) oueHuMIn ceba Ha camMoM
BblcOKOM ypoBHe (C). Hanpumep, 34 nena-
rora (17%) coobLmnnm o BbICOKOM LUMdPOBOM
KOMMETEHTHOCTM B OPraHM3aLMOHHOW KOM-
MyHMKaumm, 19 yen. (9,5%) — B HenpepbIBHOM
npodeccuoHanbHOM pPas3BUTUM U 18 yen.
(9%) — B npodeccmoHanbHOM COTpyaOHUYe-
cTBe. Hambonblias pong ydyutenem oTMme-
TUNM 6a3oBbIN ypoBeHb (A). K npumMepy, 101
yen. (50,5%) oueHnnn ceba Ha ypoBHe A Mo
rnokasaTtento «LundpoBoe HenpepbiBHOE
npodeccmoHanbHoe pa3BuTMer», 100 nena-
roroB (50%) — no «PednekcmBHaa NpakTu-
Ka», 95 yen. (47,5%) — no «MpodeccmoHanb-
HOEe COTPYAHUYEeCTBO» U 86 4en. (43%) — no
«OpraHmM3aLnMoHHaa KOMMYHUKaUUG». DTOT
$aKT yKa3blBaeT Ha TO, YTO MopaBndawoLllee
GONbLWMHCTBO Mefaroros  BOCMPUHWMMaET
CBOW LMPPOBbIE KOMMETeHUMM Kak 6Gaso-
Bble. CpefjHee 3HaueHMe (KONMYeCcTBO nefa-
roroB) No BcemM o61acTaM LMdPOBbIX KOMMe-
TEHUWM NpencTaBneHo Ha pUCyHKe 1.
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6. Cogeicteune pazeuTunio UMPpPOBbIX KOMNETEHLMIA
obyuatowmxcs

5. Pacwumpenue Bo3moKHOCTEH obyuatowmxca

4. OuyeHka

N He 3Ha0

115 mC

mB

3. Npenogasaxue u 0byuerne e —] 64 A

2. Undpoesie pecypcobi

1. NpodeccroHanbHan AeATeNbHOCTb

50 100 150

PucyHok 1 - CBogHble AAHHbIE M0 6 06/1aCTIM LnppPOBbIX KOMMNETEHLMI Negaroros
(cpenHee 3Ha4YeH1e o KoINYeCTBY PeCcrioHAEHTOB)

Mo obnactn «2. Lndbposble pecypcbl» (2.1
Bbibop undpoBbIX pecypcos, 2.2 Co3naHune
M pedaKTUpoBaHue LMDPOBbLIX PecypcoB,
2.3 YnpaBneHue, 3awmTta M obMeH umdpo-
BbIMU pecypcamMu) TakKxKe HeMHOorme nega-
rory LWKOA OTMETUM BbICOKMW YPOBEHb
UMDPOBOM KOMMETEHTHOCTU. Tonbko 15 pe-
cCnoHAeHToB (7,5%) pocturnu ypoBHa C no
KpuUTeputo «YnpasreHue, 3almta U obMeH
UMPPOBbIMU pecypcamMmy, 12 yen. (6%) — «Co-
30aHWe N pefaKTMpoBaHMe LMPPOBLIX pe-
cypcoB» 1 10 yen. (5%) — «Bbi6op LNPPOoBbIX
pecypcoB». BOMbLWMHCTBO pPECrnoOHOEHTOB
oTMeTuno 6a30Bbii ypoBeHb (A): 129 uen.
(64,5%) Ha ypoBHe A MO KpUTEPUIO «YMpaB-
neHue, 3auimMTa U obMeH LMdPOBbIMU pe-
cypcamm», 111 ven. (555%) - «CozgaHve um
pefakTUpoBaHMe LMPPOBbIX PecypcoB» U
96 4en. (48%) — «Bbibop LMPPOBLIX pecyp-
coB». TakMM o6pa3oM, 6osblie MOOBUHbI
rMedaroroB He YyBCTBYIOT cebda yBepeHHO B
BblGOpeE, co3aaHMM U 0BpaboTke LMdPOBbIX

pecypcoB 1 NpU3HaoT, YTo obnagatoT 6aso-
BbIM YPOBHEM COOTBETCTBYIOLLUX LLMPPOBbIX
HaBbIKOB (P1CyHOK ).

O6nactb «3. MNpenogaBaHne U obydeHuer
TaKyke OeMOHCTpupyeT npeobnagaHve 6Ga-
30BOM0 YPOBH$Y CaMOOLLeHKM Mefaroros.
Tak, B cpegoHeM, 117 pecrnioHgeHToB (58,5%)
OoKasanucb Ha ypoBHe A Mo crefyowmm no-
kazatenam: 120 yen. (60%) — «PykoBOOCTBO
obydeHrem», 119 yen. (59,5%) — «CoBMecTHOe
obydyeHune» n 115 yen. (57,5%) - «Camope-
rynmpyemoe obydyeHue». CaMble BbICOKME
nokasatenun ypoBHA C Obinv Npencrasne-
Hbl Mo KpuTeputo «CamMoperynmpyemoe o6-
ydyeHue» — 18 yen. (9%) n «MNpenogaBaHme»
- 13 yen. (6,5%). TakMM o0BpasoM, HEMHOrme
yUmnTENa OLEHUNN ceba Kak MPOaBUHYTbIE B
MCMOMTb30BaHMM TEXHONOMMWM B MpenogaBa-
HUW. DTN pe3ynbTaThl yKa3biBatoT, YTO Bonee
MOMOBUMHbI y4MTENEMN CUMTAIOT ceba HauMHa-
IOLWMMIK B MHTErpaunm LM@PpoBbIX TEXHOMO-
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A B CBOIO MPEnogaBaTeNbCKyO MPaKTUKY.
Tak, 87 4yen. (43,5%) npusHanu, 4to UmMdppo-
Bble MHCTPYMEHTbI MOTYT Yy4dLUMTb Npero-
naBaHue (ypoBeHb Al) un 33 yen. (16,5%) no-
MbiTaAMCb MUCMonb3oBaTh Ux (A2), Nuwb 1/3
nefaroroB MPoOABMHYMacb B MPUMEHEHWN
TEXHOMOIMM MHHOBALMOHHbBIMKU CnocobamMm
(ypoBHM B 1 C - 63 yen. (31,5%) 1 10 yen. (5%)
COOTBETCTBEHHO) (CM. PUCYHOK 1).

Mo obnactn «4. OueHmBaHme» (4.1 CTpaTe-
MM OUEHMBaAHUG, 4.2 AHANIN3 MaTepPUanos,
4.3 ObpaTHaga cBA3b W MnaHWpoBaHue) 6o-
nee MONMOBUMHbI y4yuUTeNnem oueHunu cebq
Ha ypoBHe A: 114 pecnoHaeHToB (57%) — no
Kputeputo «CTpaTernm oueHmBaHua», 115
ven. (57,5%) — «<AHanm3 mMaTepuanosB» u 116
yen. (58%) — «ObpaTHaa CBA3b M MAHMPO-
BaHMe». DTO O3HaA4YaeT, 4YTo nogaBngwollee
60MbLUMHCTBO Meparoros obnagatoT 6a3o-
BbIM YPOBHEM HaBbIKOB WCMOMb30BaHUSA
LUMDPOBbBIX MHCTPYMEHTOB AO/19 OLEHKW. Pe-
3yMbTaTbl MOKa3bIBalOT, YTO YUUTENS UMEIOT
MUHMMarbHbIM OMbIT C GOPMaTUBHBIMU 1
CYMMaTMBHbIMKM  dopMaTaMu  LMPPOBOro
oueHMBaHMA. Hanpumep, Tonbko 71 4den.
(35,5%) 3HatOT, UTO TEXHOMOMMKM MOTYT Moa-
OEPXXMBATb Pa3fMYHble BUObl OLLEHUBAHUSA
n 43 ven. (21,5%) npoboBanu UX UCMONb30-
BaTb (06a Ha ypoBHe A), MPW 3TOM TOJSIbKO 6
yen. (3%) coobLumnm 06 Ux MPoaBUHYTOM UC-
nonb3oBaHWKM (ypoBeHb C) (pncyHokK 1).

PesynbTtaThl Mo obnactn «5. PaclwiupeHune
MpaB M BO3MOYKHOCTeM oby4datowmxcs» (5.1
LOCTYNMHOCTb U WMHKMO3MBHOCTb, 5.2 Ound-
dpepeHUMpPOBaHME 1 MepcoHanmsaumm, 53
AKTUBHOE BOBJlIeYeHME yyalmxcs, 5.4 Cme-
WaHHOe oby4yeHKe) yKasbIBatoT, UTO caMble
BblCOKMeE Moka3saTtenen (ypoBeHb C) gocTumr-
no 14 pecrnoHgeHToB (7%) Mo KpuTepuio
«[JOCTYMHOCTb U UHKITIO3UBHOCTb» U1 12 Yers.
(6%) — «CMelwaHHoe obydyeHme». HanpoTus,
3HauYMTEeNbHOE GOMbLUMHCTBO Meaaroros
oTMeTMno ypoBeHb A: 131 yen. (655%) — no
Kputeputo «duddepeHuUMaLma 1 NepcoHa-
nusauymsa», 125 yen. (62,5%) — «docTynHoOCTb
M MHKMIO3MBHOCTb, 124 4yen. (62%) — «CMe-
LaHHoe obydeHume» 1 123 yen. (61,5%) — «Ak-
TUBHOE BOBMe4YeHMe obydatolmxca». Pe-
3yNbTaThbl NO YPOBHAM Al+A2 OTpa)KatoT, UTo
60MbLUMHCTBO MeaaroroB 0CO3HatoT TOMbKO
6a30Byl0 BOB/IEYEHHOCTb OOy4atloLMXCa B

npUMeHeHWe LMPPOBbLIX TEXHOMOrMM (pUcCy-
HOK 1).

Mo obnactu «6. CooencTeme pa3BUTUIO LING-
POBOIN KOMMETEHTHOCTU oby4atolmxca» (6.1
MHbopMaLmoHHaa 1 MeOma-rpaMoTHOCTD,
6.2 UndpoBag KOMMyHMKaLMA M B3aMMO-
oencreme, 6.3 CosgaHuWe LMPPOBOro KOH-
TeHTa, 6.4 PelleHue UUDPOBLIX MpPobrem)
CaMOOLEHKa UMPPOBOM KOMMETEHTHOCTU
neparoroB 6bif1la 3aMeTHO HMKe Bcex obna-
cten. CaMble BbICOKME MOKa3aTeny OLEeHKU
YypoBHSA C OKasalnCb HE3HaAYUTEbHbIMUK: 16
yen. (8%) no kputepuio «PelueHre Lndppo-
BblX Mpobnem», 15 ven. (7,5%) — «Co3gaHune
LMdPOBOro KOHTEHTa». B TO »ke BpeMa Ha
ypoBHe A oueHeHbl: 145 nepgaroroB (72,5%)
— «LndpoBag KOMMYyHUKaLMA U COTPYOAHU-
yecTBO», 141 yen. (70,5%) — «MHPoOpPMaLMOH-
Hag MU MeOnarpaMoTHOCTby, 129 yen. (64,5%) —
«Co3gaHve UMPPOBOro KOHTEHTa» 1 123 yen.
(61,5%) — «PeweHmne UMPPOBLIX Mpobrem».
3TU UMdpPbI MOKA3bIBAKOT, UTO 6OMBLUMHCTBO
yymTenem cuymTatoT cebsa HauMHaloWMMK B
pyKoBOACTBE LMIPOBBIMU HaBblkaMu 0By-
YAOLLMXCA U He YyBCTBYHIOT cebda roToBbIMU K
AKTMBHOMY LMIPOBOMY OByYEeHUIO LLIKOSb-
HUKOB (pMCYHOK 1).

HauumHatouwlme neparorn oueHunm cebq
3HaUYUTENbHO BbIWE CBOMX CTApPLUMX KO-
ner no BceM WecTn obnactam. Hanpumep,
npenogaBaTenv Monoxe 25 et oTMeTunu,
uto «MNpoboBanv» UMU «MHTErPUPOBAIU»
UndpoBble CTpaTerMmM, YTO CBUAOETENbCTBYET
0 xopolewn 3dPeKTUBHOCTU (CpegHee 3Ha-
yeHue Mo obnacrtam 2,3 ns 6,0). HanpoTtus,
nefarory B BO3pacTHOM rpynne craplie 55
neT umenu Huskme Gannbl (1,8-19), 4To Co-
OTBETCTBYeT O 6a30BOM OCBEOOM/IEHHOCTU
Mcnonb3oBaHWsa obpas3oBaTeNlbHbIX TEXHO-
norvw. PecnoHOeHTbl, 3aHMMaloLLKME MpoMe-
YKYTOUHYO BO3PACTHYO rpymnny (Bo3pacT oT
25 net po 54 neTt) peMoHCTpMpoBanu cpea-
HUIM ypoBeHb (2,0 13 6,0).

Pe3ynbTaTbl ONMMcaTeNbHOM CTaTUCTUKM MO-
KasanW, 4To Mepdarorn Mafllen Bo3pacT-
HOM rpynnbl (00 25 NneT) AeMOoHCTPUpYIoT
fbonee BbICOKME CpefdHUe 3HadeHusa umnb-
POBON KOMMETEHTHOCTU Mo pagy obnacren
DigCompEdu (tabnuual).
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Ta6nuua 1- CpegHue 6annbl no o6nactamM DigCompEdu (Bo3pacTHble rpynnbi)

O6nactmn DigCompEdu

Bo3pacTHas rpynna CpepgHui 6ann (M)

no 25 2,94

MpodeccroHanbHasa neaTeNbHOCTb 25-34 2,48

55+ 2,75

no 25 2,46

LindppoBble pecypchbl 25-34 2,32

55+ 1,94

[no 25 2,44

MpenopaBaHue U obyvyeHue 25-34 2,30

55+ 1,97

pno 25 2,19

OueHuBaHue 25-34 2,21

55+ 1,99

pno 25 2,57

PaclumMpeHue BO3MOXXHOCTEN 06y4aloLLmxcsl 25-34 2,54

55+ 2,23

no 25 2,02

Copencreume pasBUTUIO LUPPOBbLIX KOMMETEHLIUNA 25 34 2,07
obyyatoLumxcs

55+ 2,03

Tak, B pa3gene «[podeccmoHanbHaa ges-
TenbHOCTb» cpeaHun 6ann coctaBun M=2.94
M B pasgene «PaclumpeHmne BO3MOXHOCTEN
oby4atoLmxca» — M=2.57. B TO BpeM¢a Mo gaH-
HbIM pasgenam negarory B Bospacte 25-34
neT Menu 6onee HMU3KME cpedHMe Nnokasa-
Tenn (M=2.48 n M=254 cooTBeTCcTBEHHO), a
megaroruv ctaplwen rpynnbl (CTapwe 55 neT)
OBHaPYKUMU MPOMEXYTOUHbIE pPe3ynbTaTbl
(M=2.75 n M=2.23 coOTBETCTBEHHO). AHaNn3
BbIIBWJ1, UTO HamMbonee HMU3KME pe3ybTaThl
Yy BCexX BO3pPacCTHbIX rpynn B pa3gene «Co-

OENCTBME Pa3BUTUIO LMDPOBbIX KOMMETEH-
LM oBy4datoLLMXCa», rae cpeaHme 3Ha4YeHua
BapbUpoBanmnchb B npenenax M=2.0.

[na npoBepKW CTaTUCTUYECKOM 3HAYMMO-
CTW pa3nnymin Gbin npoBedeH opHodak-
TOPHbIN gMcnepcunoHHbIM aHanms (ANOVA).
Pe3ynbTaThl MoKasanu, YTo pasnnyma Mex-
Oy Tpemsa BO3pacTHbiMM rpynnamMu (0o 25
net, 25-34 ropga, ctapwe 55 net) He gocTur-
M YPOBHSA CTaTUCTUYECKOM 3HAUYMMOCTU HU
B OOQHOM K3 wecTtn obnacten DigCompEdu
(Bce p > 0.05) (cM. Tabnuuy 2).
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Ta6nuua 2 — Pe3ynbTaTbl o4HOPaAKTOPHOro AUCNepcUoHHoro aHanusa (ANOVA)

O6nactu DigCompEdu F df P
MpodeccmoHanbHaa geaTenibHOCTb 1.28 2,91 0.283
Lincdposblie pecypchbl 1.39 2,91 0.254
MpenopaBaHue u obyvyeHune 112 2,91 0.332
OueHuBaHue 0.19 2,91 0.828
PacluvMpeHmne BO3MOXXHOCTEN oby4aloLumxcs 0.23 2,62 0.793
CopencrTeme pasBuUTUIO LU POBbIX KOMMETEHLUMIN o6y4aloLmxcs 0.02 2,91 0.981

HecMoTpa Ha TO, 4YTO onucaTenbHas CTa-
TUCTUKA BbIABMMIA pPas3nyMa Mexkay BO3-
PacCTHbIMKM rpymnnamMu, 3HaYeHUsa YPOBHSA
3HAYMMOCTM (P) MO BCeM LecTn obnactam
DigCompEdu oka3anucb Bbllle MOPOroBoro
3HaueHunsa 0,05. 3To CBUAOETENbCTBYET O TOM,
UTO BbIBIEHHbIE PACXOXKOEHUA B CpeaHMX
3HAYEHUAX HE MOTyT paccMaTpMBaTbCA Kak
CTAaTUCTMYECKM MOoATBEePXKOEHHbIE pPa3u-
uKMa, @ CKopee OTpaXkatoT CrlydalHble Bapu-
auMmM BHYTPW BbIBOPKM.

TaknM 06pa3oM, pasnnuma Mexay Bo3pacT-
HbIMW TpynnamMu crenyeT TpaKToBaTb Kak
TeHOEHUMIO, @ He KaK MOATBEePOEHHY!O 3a-
KOHOMEPHOCTb, UTO BO MHOIOM CBHA3aHO C
OrpaHMYEeHHOM YUCMEHHOCTbIO BbIGOPKU B
KpaMHMX BO3PAaCTHbIX rpyrnax.

AHanM3 pe3y/braToB OMpoca Mo KBalu-
OUKALMOHHBIM KaTeropuam ydutenem o6-
Hapy>Xun, 4To Mnegarorn uccnenoBaTenm
MoKasanu Bbllle pe3ynbraTbl B CPaBHEHUU
CO CBOWMMMW Konneramu. Ux cpegHunin 6ann
no obnactam coctaBun 2,0-2,2, YTO HEMHO-
ro npeBblllaeT cpefHWe rMokasaTesnm no
BblbopKe, ocobeHHO Mo obnactam «lpo-
dpeccrnoHanbHasa BOBIEYEHHOCTb» (2,28) u
«OueHuBaHuMe» (2,19). HanpoTtue, negaroru
KBaNM@PUKaALMOHHOM KaTeropmm «IKCnepT»
1 «MopgepaTtop» He NMPeBOCXoAUN MO Lnd-
POBbIM HaBblkaM MeaaroroB 6e3 Kateropmm.
CpeaHuin 6ann Kak aKCnepToB, Tak 1M Mofe-
paTopoB cocTaBm 1,8-1,9, UTo, MO HEKOTOPbLIM
obnactaM, oKasafioCb HUXKe MoKasaTenew
rpynnbl Nnegaroros 6e3 kaTeropun. Hampu-
Mep, B obnacTtn «PaclumpeHe npas v BO3-
MOXHOCTEN 0BYy4aloLLMXCA», OXBaTbIBatOLLEN
MHKTIO3MBHOE U MNEepPCOHaNIU3npoBaHHOe

obydyeHre C MOMOLLbIO TEXHOMOMMI, yYmnTe-
na 6e3 kaTeropum Habpanu cpegHunii 6ann
okoro 2,11, uto Bbille 6anna akcnepTos (1,72).
Takyke B obnactn «ComoencrBme pPasBUTUIO
LUMPPOBOMN KOMMETEHTHOCTM OBYYatOLLMXCH»
yumnTena 6e3 kateropuu (2,18) oueHmnm cebsa
BblLle akcnepToB (1,88).

O6cyxaeHue

[Nony4yeHHble OaHHble onMcaTeslbHOro aHa-
nv3a CBUAETENLCTBYIOT O TOM, YTO 6OSb-
LLIMHCTBO yuuTenem KasaxcTtaHa oLeHMBatoT
CBOIO UMDPOBYIO KOMMETEHTHOCTb Ha Oa-
30BOM YpOBHE, 1 He bonee 23% pocTuratoT
HavBbICLLErO YPOBHA MacTepCTBa.

B cpaBHeHWU, pe3ynbTaTbl MUCCenoBaHMs
yyeHblx [16] CBUOETENbCTBYIOT O TOM, UTO Y4M-
TENAM COXHO afanTMpoBaTbh LMPOBbIE
TeXHoONorny Anga yooBneTBOPeHUs KOHKpeT-
HbIX MOTpebHOoCTeM oby4datolmMxca U cae-
NaTb KOHTEHT OOCTYMHbIM /15 BCeX. BbiBOAbl
UTaNbAHCKUX ydeHbIX [17] koppenupytoTcs ¢
pe3ynsraTaMy AaHHOro UCCrefoBaHud, 06-
HapPY>XUBLLEro, YTO OAHOM N3 KITIOUYEBbIX «TO-
yek pocTa» negaroroB KasaxcraHa aBnsgeTcs
obnactb «CofencTBme pa3BUTUIO LUPPOBBIX
KOMMeTeHUMIN obydatoLLmxcs» 1 «Paclumpe-
HME BO3MOXHOCTEW 00yYatoLLMXCA».

Pe3ynbTaTbl aHKETUPOBAHMA Ka3axXCTaHCKMX
rnedaroroB OeMOHCTPUPYIT obliee Mo3u-
TMBHOE OTHOLLUEHMe MefaroroB KasaxcTaHa
K UMdpoBOMY 0ByUYeHMIO, MPW 3TOM Habsto-
JaeTca HepaBHOMEpPHoe pasBuTre Lnd-
POBbIX KOMMEeTeHUMM. Hambonee BbiCOKME
rmokasaTenim OOCTUIHYTbl B 06MacTax, CBa-
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3aHHbIX C MpodeccroHanbHOW OeAaTeNbHOo-
CTblo N LMIPOBLIMK pecypcamMm. ITo cBMae-
TenbcTByeT 0 POKyce BHUMaHMA NegaroroB
Ha CcobCTBeHHOe BageHue UMPPOBbIMMK
HaBblkaMW. TO eCTb MCMOMb30BaHMe Nefaro-
raMm UMIPOBbLIX TEXHOMOMMIN OrpaHMYmMBa-
eTca TeXHUYECKMMKM HaBblkaMu, 6e3 rnybo-
KOW MHTerpauum B obydyerune [17]. Mpun aToMm,
JaXke oLleHMBas CBoU LMdpPoBble KOMMNETEH-
LMK (HampUMep, NCMOoMb30BaHME YCTPOWCTB
MY NomnckK nHbopMaLmm) Ha YpoBHE cpes-
HWX W BbllLle MoKasaTenew, yumtena Hepea-
KO He OoLLyLLaloT LOCTAaTOUYHOM FOTOBHOCTU K
MHTerpaumm LMdpPoBbIX HABbIKOB B MPOoLLecC
obyyeHus [16, 9].

OT™MeueHo, 4To 3,1-51% negaroroB MUCMbITbI-
Banu 3aTpygHEHMS B OLLEHKE CBOMX KOMMe-
TEHUMWN («He 3Hato»), YTO MOXKeT YyKa3blBaTb
Ha HeOoCTaTOYHY OCBEAOM/IEHHOCTb O
KOMMOHEHTax ULUMDPOBON  KOMMETEHTHO-
CTW. AHanoru4dHbole Npobnembl BbiaBNEHbI B
page cTtpaH LleHTpanbHoOM A3nn mn BocTou-
Hom EBponbl, roe BHegpeHue UHCTPYMeEH-
TOB OLLEHKM LMbPOBbIX HAaBbIKOB MeAaroros
HaxoOMTCA Ha HayaslbHOM 2Tane u TpebyeT
aganTaumm U METOOMYECKOrO COMPOBOXAE-
Hua [18].

OTCyTCTBME CTaTUCTUUECKM 3HAYMMBbIX pPas-
NNYMIA Mexxay BO3PaCTHbIMU rpynnamm ne-
[aroroB Mo ypoBHIO LMDPOBON KOMMETEHT-
HOCTU MOYKET OOBACHATbCH OrpaHWMYeHHOMN
YMCNEHHOCTbIO BbIBOPKM B BO3PACTHbIX Ka-
Teropwmax oo 25 net (15 uen.) n ctapwe 55 net
(12 yen.). HebonbllOe KOMMYECTBO PECMOH-
OEeHTOB MO AaHHbIM BO3pPaCTHbIM rpynnam
He Mo3BoNdeT yTBEPXAaTb O 3aKOHOMEpPHO-
CTW pe3ynbTaToB OMnMMcaTeNlbHOW CTAaTUCTUKM
[15]. Mpw© 2TOM BbIABNEHHbIE TEHOEHLMM CO-
rNacykoTCa C MeXayHapoaHbIMU UCCNeaoBa-
HUuamu. Tak, nccnegoBatenm [12; 13] otmeua-
tOT, UTO MoOJodble yUUTena valle U akTuBHee
MPUMEHAIOT LUMdPOBbIE TEXHOMOTNW B y4eb-
HOM MpoLecce, Torga Kak rnegarorm crap-
Lero Bo3pacTta OeMOHCTPUPYIOT MEHbLLYIO
YBEPEHHOCTb U HY)XAAOTCH B AOMONHUTE N b-
HOWM Mopaepykke. B To »ke BpeMa pe3ynbraThl
CaMOOLIeHKM He Bcerfa oTparkaloT pealb-
HYIO MMYyOUHY MHTerpauum TexHonorum [14],
UTO MOXKET OOBACHATDL OTCYTCTBME 3HAUMMBbIX
PasNMUYMM Mexay BO3PaACTHbIMU rpyrnnamm
MpPW CTaTUCTUYECKOM aHanmn3e.

TakMM 06pa3oM, MosydeHHble pes3ynbTaTbl
MO3BOIAIOT FOBOPUTb NULLb O TEHOEHLNM,
nMpwv KOTOPOWM Nedarorn BO3pacTHOM rpynmbl
00 25 eT 4eMOHCTPUPYIOT BbICOKME NMoKasa-
TeNU UMdPOBON KOMMETEHTHOCTM, TOrAa Kak
y4uTena cTapluero BospacTa (ctaplue 55 neT)
B page obnactei, ocobeHHo B «LndpoBbix
pecypcax», «MpenogaBaHum 1 oBydeHn» 1
«OLEHMBaAHNMY» NUMEIOT HU3KME pe3ynbTaTbl.

Takke nonydYeHHble pe3ynbTaTbl CBUOETENb-
CTBYIOT O TOM, UYTO KBaNMPUKALMOHHbIE Ka-
Teropumn NegaroroB He OKa3blBatoT BINAHMA
Ha ypOBEHb LMPPOBOM KOMMETEHTHOCTM Ne-
naroros. O6nacTv UMPPOBbIX KOMMNETEH LN,
namepsaemble SELFIE, mokazanu pasnuyung,
00yCNoOBMEeHHble He YypoBHEM KBanmnduka-
LMK, @ OMbITOM U pedNeKCUBHbIM MOAXOO0M
K NpenogaBaHuio [19].

CnenyeT OTMETUTb OrpaHuYeHrs OaHHOro
MCCnedoBaHMd, CBA3aHHble C HebOsMbLLOW
BbIGOPKOWM MedaroroB, a TakKXe BO3MOXK-
HbIM OTCYTCTBMEM Yy TedaroroB 3HaHUM
0 TpeboBaHMAX K UMIPOBbIM HaBblKaM
DigCompEdu, 4To MOrMno okasaTb BAMAHME
Ha oTBeTblI.

NMpUMeHeHHbIN UHCTpPYyMeHT SELFIE ocHo-
BaH Ha caMooLleHKe Mnefaroro., YTo 0Oy-
CcnaBnMBaeT CybbeKTUBHbIA XapakTep Mo-
NYYEHHbIX OaHHbIX. JaHHbIN dakTop Takxke
orpaHM4mBaeT BO3MOXHOCTb MPSAAMOro co-
OTHECEHWSA Pe3ybTaTOB CaMOOLLEHKU C pe-
aNlbHbIM YPOBHEM BnageHnsa LUdpPoBbIMUK
HaBblkaM¥ nMefaroros KasaxcraHa.

MocKoMbKy  OTCYTCTBME  CTaTUCTUYECKOMN
3HAYMMOCTU MO 3HAYEHMAM «P» YKa3biBaeT
Ha HEOBXOAMMOCTb OCTOPOYKHOM UHTepMpe-
TauUWKM NONYYEHHbIX OAaHHbIX OMMcaTeENbHOM
CTaTUCTUKM [12,16] manbHenLwne nccnenosa-
HWA MOTYT ObITb CBA3aHbl KaK C UCMOb30Ba-
HUWeM nHcTpyMmeHTa SELFIE onga ydmntenen ¢
yyactmem 6Gonbluen BbIBOPKU pecrnoHOeH-
TOB, TaK M C MPUMEHEHMEM OPYTrX UHCTPY-
MEHTOB OLLeHKU LdPOoBbIX HaBbikoB [20].

3aknouyeHue

Pesynbrathl camMooueHkn SELFIE oeMoH-
CTPUPYIOT NpeobnagaHve ypoBHA A uUUd-
POBOM KOMMETEHTHOCTM MedaroroB. JTO
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CBUOETENbCTBYET O TOM, YTO y4yuUTens BOC-
MPUHMMAIOT CBOO LIMPPOBYIO KOMMETEHT-
HOCTb KaK 6a30BYyto Mo BceM 0b6nacTaMm.

BbICOKMI ypoBeHb LMPPOBbIX KOMMETEHLLMIN
obHapy)keH Mo obnactn «MpodeccmoHanb-
Haqa OeaTenbHOCTb» - 23 negarora (11,5%), B TO
BpeMs KaK Hanbonee CnoyXHbIMM OKasanauncb
06nacTu, CcBA3aHHbIE C MHKITO3MBHOM LiUb-
POBOM MPaKTUKOM, NpernofaBaHUeM, OLEeHMN-
BaHMEM U pPa3BUTUEM LMPPOBbLIX HABBLIKOB
obyyatolmMxca. TN pe3ynbTaTbl COrnacytoT-
Cca C MeXOyHapOoAHbIMW UCCNeaoBaHUAMM
SELFIE.

Tak, ocoboe BHMMaHMe MNpPU MNOAroToBKe
M MOBbILLUEHMW KBanuUdUMKaUMM MNegaroroB
cnenyet ob6paTuTb Ha dopMmMpoBaHMe Lnd-
POBbIX HaBbIKOB MO TakMM 06/1acTaM, Kak:
«CopencTteme pPasBUTUIO LMPPOBLIX KOM-
neTeHUMn obydalolmxca» — Ha ypoBHe A
135 neparoroB (67,5%), «PacwupeHne BO3-
MOXXHOCTEW obyyatoLmxca» — 126 negaroros
(63%), «MNpenogaBaHne 1 obydeHne» — 117
neparoroB (58,5%) n «OueHmnBaHme» — 115 ne-
naroroB (57,5%).

MpoBeOeHHbIM aHanM3 nokasars, 4To Hanbo-
nee 3aMeTHble Pa3nymMga B ypoBHe Lndpo-
BOM KOMMETEHTHOCTW HabMto4aoTCa Mexay
MonoabiMy megaroramMm (4o 25 neT) u npea-
CTaBUTENAMU CTapLUen BO3PaCTHOM rpynmbl
(ctapwe 55 neT). Yuntena no 25 net g4eMoH-
CcTpupoBanu Gofee BbICOKME cpefHue Mno-
KazaTenu no psay obnacten DigCompEdu,
Torga Kak y megaroroB cTaplle 55 net pe-
3yNnbTaThl ObIU HUXKE, OCOBEHHO B pasfe-
nax «lunobposble pecypcbl», «lpenopasa-
HWe n obydeHuner» n «OUueHMBaHKe». B To e
BpeMda OOHOMaKTOPHbIM ANCNEPCUOHHDIN
aHanu3 npu cpaBHeHWU rpynnbl 25-34 net
M MeparoroB crapluero Bo3pacTa (cTaplue
55 neT) He BbIIBMA YCTOWMUMBBIX Pa3NNYnN,
MOCKOJSIbKY MoKasaTenu obeux BO3PacTHbIX
rpynn 66111 6U3KUMK MO 3HAYEHUSM. ITO
noaTBepPXAaeT ToT daKT, Y4To pPas3nmMuma no
BO3pacTy MPOSBAAIOTCA NMPENMYLLECTBEHHO
MPW COMOCTaBAEHMN KPaMHMX BO3PACTHbIX
rpynn, Torga Kak y rpynn pecnoH4eHTOB OT
25 neT 1 cTtaplle pasnuuusa crnabo Bblpayxke-
Hbl U CTaTUCTUYECKU HE3HAUYUMBI.

KBanndrKauMoHHaa KaTeropma yuymtensa He
BNIMAeT Ha CPOPMUMPOBAHHOCTb LUMNDPOBOMN

KOMMeTeHTHOCTU. [leparoru-mccnepnoBaTe-
NV Mokasanu bonee BbICOKME pe3yrbTaThl,
O[HaKo Mefdarorm-aKcnepTbl U Megarorm-mMo-
0epaTopbl OLEHUNU LNdPOoBbIe HaBbIKM Ha-
paBHe C yuntenamu 6es KkeanmdurkaLmm.

Mony4yeHHble pe3ynbTaTbl MO3BOMUMIN Bbid-
BUTb O6LIMM YPOBEHb CHOPMUPOBAHHOCTU
UMD POBbLIX HAaBbIKOB MefaroroB KasaxcraHa,
a TakXKe onpenenuTb Kakie o61acTm LnMdpo-
BbIX KOMMETEH LM Hy>KOAloTCA B MoaaepPKKe
M pasBUTUN.

C y4yeToM MonyYeHHbIX pe3ynbTaToB pas-
paboTaHbl pekoMeHaaumm ANa coBeplUeH-
CTBOBaHWSA MONMUTUKKU B 0BacTy pPasBMUTUA
LMPPOBbIX HABbIKOB y4UTENEN:

1. PaspaboTtaTb KypCbl MOBbILEHNA KBa-
ndUKaLMmM Negaroros rno Takmm obna-
ctam DigCompEdu, kak «PacwumpeHue
BO3MOXHOCTeW obyuatomxca» u «Co-
OEeNCTBME Pa3BUTUIO LMDPOBbLIX KOMMe-
TEHUMIM y4dalumxca». Monoable neparo-
v (o 25 neT) Hy>KOatoTcsa B CUCTEMHOM
COMPOBOXOEHUU MPK GOPMUPOBAHUMN
YCTOMYMBOMN LMPPOBOM MPAKTUKK. [Ona
rnefaroroB CTapLlen BO3PacTHOM rpym-
Mbl LenecoobpasHo paspaboTaTb Mpo-
rpaMMmbl  MOBbILLEHWA  KBanMdUKaLMM
C aKLEeHTOM Ha paboTy ¢ LUbpPOoBbIMU
pecypcaMm 1 UHTerpaumo TeXHOMOr MM
B NpernofaBaHue 1 oleHnBaHMe. Takxke
cnefnyeT obecneunTb pPa3paboTKy MeTo-
OUYeCKMX MaTepuanoB ANS MNefaroros
no undbpoBo Ge30MacHOCTU U Mepco-
HanmM3aumm obyyeHus;

2. BKIOUNTb pas3BuTHe LdpoBON KoMre-
TEHTHOCTW B MHOMBUAYaNbHbIE MAaHbI
npodeccnoHanbHOro PasBUTUA Negaro-
roB B opraHmsaumax obpasoBaHMs, Kak
2TO pekoMeHgoBaHo OECD [21];

3. BBect” MOHUTOPUHI UMbpoBOM rpa-
MOTHOCTM TMefaroroB. TakMe WHCTPY-
MeHTbl kak SELFIEforTeachers moryT mc-
MOMb30BATbCA KaK 3MIEMEHT eXXerogHoro
MOHUTOPWMHIA LMPPOBOM TOTOBHOCTU
nefnaroroB. PekoMeHayeTca codeTaTb
CaMOOLEHKY C APYrMMKM MeTogaMun (Bbl-
MOMTHEeHWE MPaKTUYECKMX 3a4aHUN, Ha-
6ntoaeHue, aKkcrepTHada oLleHKa 1 ap.);

4. [NepgarorMyeckMM  KonemxamMm un  yHu-
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BepcuTeTaM crenyeT yyuTbiBaTb $op-
MUPOBaHME LUDPOBbLIX KOMMETEHLMUM
OyOyLMX CNeLmanmMcToB B COOTBETCTBUM
c pamkoin DigCompEdu npu paspaboT-
Ke W akTyanusauuum obpasoBaTesibHbIX
nporpamm.
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SELFIE Kypanbl HerisiHae MeKTen MyFaniMaepiHiH umdpnbik,
KY3bIpeTTinikTepiH e3iH-e3i 6aranay HaTuxenepi

M.C. CanuneBa*, LLL.T. KapuHoBa?, B.K. flyHeHb6aeBa3
'bl. ANTbIHCAPWH aTbiHAaFbl ¥NTTbiK 6iNiM akgeMUACHI,
AcTaHa K., KasakcTtaH Pecny6nmkachl
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Slkona-rumMmHasmga N2 24,

KocTaHal K., KasakcTtaH Pecnybnmkacsl
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P

AHpaTtna. Byn Makanaga YNTTbiK KOHTeKCTKe 6enimpaenreH SELFIE e3iH-e3i 6aranay
Kypanbl HerisiHoe MeKTen MyFaniMaepiHiH LM PblK KY3blPETTINIKTEPIH 3epTTey HaTU-
enepi cunaTttanagbl. SELFIE MyraniMgepre apHanFaH anTbl Herisri cana 6oubiHLLIa
cayanHaMaHbl KaMTUAbI: KaCibU KbI3MET; LMD PbIK PecypcTap; OKbITY XaHe OKyabl Y-
biMAacTbIpy; Garanay; 6iniM anyLwblnapablH MyMKIHOIKTEPIH KeHenTy; 6iniM anyLwblnap-
OblH LMOPbIK Ky3blPeTTINIKTEPIH AaMbITyFa XapaemMaecy. 3epTTeyaiH Heri3ri cyparbl:
DigCompEdu eyponarnblik, KypblbIMblHa Calikec KeneTiH Ka3akcTaH MekTenTepi nena-
rortepiHiH, KaHgam LMbpnibIK Ky3bIPETTINIK cananapbiHa KOMaay KAaXKeT »aHe onapabl
ofaH api XeTinaipy KaXeT? 3epTTeyde OHMNaWH cayanHama »XYpPri3y apKpiibl CaHObIK,
apicTep KonpaHbinabl. CayanHaMara apTypAi »acTarbl oHe GinikTiNik caHaTbiHOAFbI
200 MeKTen MyFaniMi KaTbICTbl. |piKTey Ke34eMNCcoK, TaCinIMeH »yprisinai. Cunatramanbik,
aaic HaTmyKeciHOe MyFaniMaepOiH UMbpnbIK Ky3blpeTTiNiKTepiHiH anTbl canacbl 60i-
bIHLLA OePeKTep anbiHObl. 3epTTey HaTMXKeNnepi Negarortepai Aaspnay »aHe onapabliH,
GinikTinirin apTThipy YOepiciHae keneci cananap 6oMbiHWa UK PAbIK Aarobliapabl Ka-
NbINTacTblpyFa epeKLle Hasap ayaapy KaXXeTTiriH kepceTTi: «biniM anyLwbinapabiH, Ld-
PAbIK, KY3bIPETTINIKTEPIH OaMbITyFa »apgemaecy», «biniM anylwbinapabliH MyMKIHAOIK-
TePiH KeHeNTY», «OKbITY YaHe OKyAbl YMbIMOACTbIPY» XoHe «barFanay». CoHfam-aK, »ac
MyFanimMaep uubpnbiK Oaroblnapabl MEHFEpPYOe »KOFapbl HATUMXKENep KOpPCeTeTiHI, an
MyFanimMaepaiH 6inikTinik caHaTbl onapabiH UMOPbIK KY3bIPETTINIK AeHreniHe biknan
eTMNenTiHI aHbIKTanabl.

KinTTi cespgep: UMIPrbIK Ky3blpeTTiNikTep, MeKTen MyFaniMgepi, e3iH-e3i 6aranay,
SELFIE kyparnbl, cayanHama.

Results of self-assessment by school teachers of digital
competence using the SELFI tool
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E% Abstract. The article describes the results of research into the digital competencies of

school teachers using the SELFI self-assessment tool, which has been adapted to the
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national context. SELFIE includes a survey of teachers in six key areas: professional activ-
ity; digital resources; teaching and learning; assessment; empowering learners; promot-
ing the development of learners’ digital competences. The main research question was:
Which areas of digital competences of school teachers in Kazakhstan, corresponding to
the EU DigCompEdu framework, need support and further improvement? The study
used gquantitative research methods with online surveys. Two hundred teachers of dif-
ferent age groups and qualification categories participated in the survey. The sample
was selected at random. As a result of the descriptive research method, data on six
areas of teachers’ digital competences were obtained. The results of the study showed
that special attention should be paid to the development of digital skills in areas such
as «Promoting the development of students’ digital competences», «kEmpowering stu-
dents», «Teaching and learning» and «Assessment» when training teachers and improv-
ing their qualifications. It was found that young teachers demonstrate a better level of
digital skills, while the level of digital competence does not depend on the teacher’s
qualification category.

p Keywords: digital competences, school teachers, self-assessment, SELFIE tool, survey.
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MekTenTeri po6oToTeXHUKabIK, XXob6anapabl
¥MbiMpaacTblpyAaFbl ToONiMrepaiH negarornkanblk Herisgepi

M.D. CeceHbeK™, D.T. Aobin6ekoBa?, C.A. Hypranuesa3, NXK. EpnaHoBa*
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@ AHpaTna. Makanaga 6iniM 6epyneri po6oToTexHMKa GoMbIHLIA YX0BablK, iC-9pPeKeTTi

yMbIMAACTbIpyaa TaNiMrepaiH negarornkanblikK, peniH aHbIKTay XaHe OHbl KYPblbIMObIK,
Modenb peTiHOe YCbiHY Maceneci KapacTbipbiiagbl. 3eptrey World Robot Olympiad
(WRO) xanblkapasblk »apblCblHa KaTbICyLUblNIAp OKyLUblIap MeH onapablH MeHTopna-
pblHaH cayanHaMa any apKblbl Xyprisingi. 3epTrey GapbicbiHAa apanac afic Konga-
HbINbIM, CAHAbBIK AePeKTep CTaTUCTUKANbIK TaNAanabl )KaHe canasblk ayanTap Ma3MyH-
OblK Tangay afdiciMeH eHaenmi. HaTuxeciHae, obanblK OKbITy 6apbiCbiHOa ToNiMrepain,
perni »eTi Heri3ri ke3eH 60MbIHLLIA XYMeNeHin, ap KeseHre ToH neaarormkanbik, GyHK-
umanap (6akbinay, 6ackapy, keHec 6epy, MOTUBaALMAbIK KOMAay) HaKTbiMaHbIM cunaTt-
Tanabl. CoHOan-aK yCbiHbINFaH Moaenbae »koba 6apbiCbiHAA TybIHAAMTbIH TEXHMUKANbIK,
YKoHEe YMbIMAACTbIPYLbINbIK Macenenepai Wwelyaid 6anama »konaapbl KApacTblpbliFaH.
3epTTeyAiH FbIbIMU YKaHanblFbl — TONIMIepnik KbI3MeTTiH YK06asblk, OKy KypblbiMblHa
MHTerpaumanaHybl apKplibl Nefarormkanblk Moaenb peTiHae YCbiHbIMybl. ¥CbiHbIFaH
Momenb 6iniM 6epy ToxipmbeciHae, acipece 6iniMm 6epyneri poboToTexHKKa MeH STEM
GarbITbiHOAFbI YWipMenepae, oKy L blapablH »KobasnblK XaHe MHXXeHep ik Ky3blpeTTepiH
weTinaipyae TmimMai Kypan 6ona anaabl. COHbIMEH KaTap 3epTTey HaTuMxKenepi TeniMrep-
NiK XXyWMeHi Negarormkanbik Aadap/bik 6arnapnamManapbliHa eHri3y KayKeTTiriH Herisgenai
»KoHe 6onallakTa MeHTOPMbIKTbI LM pbik 6iniM 6epy nnatdopManapbiMeH yLLTacTblipy
MYMKIHAOIKTEPIH yCbiHaabl.

KinTTi cespep: TonimMrepnik, 6iniMm 6epyneri poboToTexHmKa, »kobanay, negarormkasnbik,
Mogenb, Aarabl, 6inimM 6epy TexHonormanapsbl.

Kanam pamnekces anyra 6Gomagbl / Kak uutupoBatb / How to cite:
CelceHb6ek, M.D., Agbin6ekoBa, 3.T., Hypranmesa, C.A, EpnaHoBa, I XX. MekTtenTeri
poboToTEXHMKANMbIK Yobanapabl YMbIMAACTbIpyOarbl ToNiMrepaiH negarormkanblk, He-
risgepi [MaTiH] // «BiniM» FbibIMU-MeOarormKanblK »KypHanbl. — AcTaHa: bl. ATTbIHCapUH
aTbiHOaFbl ¥BA, 2025. — N°3. - B.187-197.

eTinaipeTiH 6acekere KabineTTi ypnak Top-

Kipicne

COHFbl XKbl1gapbl opTa MekTenTepne STEM
canacblHa HerisgenreH naHaep O60MbliH-
Wwa »obanblk >XYMbICTap VYMbIMOACTbIPYFa,
OKyLWblNapabl TaXipUOeniK »XyMbICTap a-
cay apKblibl FbITbIMU->KOOAsbIK YKapblCTapFa
nagprnayra »oHe XX| facblip garabliapblH

bueneyre epeklle MaH Gepyne. [JereHMeH
6yn 6actama, eniMisfdiH cTpaTervanbik, MiH-
AeTTepiMeH TbiFbl3 6alnaHbICTbl. ATan an-
TKaHOa, MeMnekeT baclubicbl K. K. TOKaeBTblIH,
«3[ineTTi KasakcTaHHblH, 3KOHOMMKaIbIK,
G6armapbl» aTThl XonpaybiHaa [1] kepceTin-
reHgen, 6iniM Gepy ykyMeci engiH TexHo-
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NOrvanblK, »XaHe WHHOBAUWMANbIK aMeyeTiH
APTTbIPYAbIH, HErI3r TeTiri peTiHAe KapacTbl-
pbinyda. OcbiFaH opan, IT canacel, acipece
YKacaHObl WHTENNEKTTI 3epTreyre, OypbiC
KONMOaHyFa HerisgenreH wapanap 6enceHai
YMbIMOACTbIPbINYAA.

Binim 6epy »yMeciHOoe OKylUblnapablH MH-
YKEeHEPNiK-TEXHMKaMbIK, OMMayblH OAMbITYFa,
OAFOblapblH KanbiNTacTblpyFa XaHe onap-
OblH,  MpaKTUKanblK, >»xobanap apKblibl 63
aneyeTiH »Ky3ere acblpyblHa ©GafFblTTanFaH
OKy dopManapblHa [AereH KbI3bIFyLbIIbIK,
apTa Tycyde. MyHOaw MyYMKIHOIKTI TuimMAai
YKy3ere acblpaTblH cananapablH 6ipi — pobo-
TOTEXHMKA canacbl. AFHW OKyLUbITAaPAbIH TeX-
HWKanNbIK OaFOblIapblH FaHa eMec, COHbIMEH
Gipre 3epTTeyLlinik KabineTiH, CbiHM oWna-
YbIH, TOMMEH >KYMbIC »acay [OarablnapbiH
eTingipyre cenTiriH Turiseqi.

CoHbIMeH KaTap OKy MpoLleciH 3epTTey 6a-
pbiCbiHOA ©SpKallaH OKyllbllapdbl biHTa-
naHabipy Maceneci TyblHOaMabl. OcbiHOaAWM
YKaFOamnapgoa biHTanaHOblpyLWbl agicTepain,
6ipi OKyLUbINapabl KOHKYypPCTap MeH »oba-
NblK, 6alkaynapFa KaTbiCTbipy. Kasipri TaHaa
pPOBOTOTEXHMKA 6GOWbIHLLIA YMbIMOACTbIPbI-
naTblH GipHelle »apblCc Typrepi 6ap »oHe
KebiHOe eKi 6arbITTa yMbiMOaCcTblpbliagbl:

1. CnopTTbiK, POBGOTOTEXHMKA — POBOTTbIH
apHalbl anaHbl, OPbIHAAUTbIH Tancbip-
Macbl 6ap. TancblpMaHbiH OYPbIC OPbIH-
Oanybl >XOHe >KblngaM opbliHOanybiHa
6arnaHbICTbl poboTTap Bacekere Tycepi.

2. YXobanblk, po6OTOTEXHMKA — FbI/TbIM MEH
TexHonormanapabiH  cananapbl  3epT-
Tenin, HakTbl YyaKblITTarbl Macenenepai
wewyre 6arblTTanFadH WHHOBALMANMbIK,
weuwimoep 6acekere Tyceni.

OkKyLWblNapAblH, »XOFapblgarbl »apbiC Typ-
nepiHe KaTblCybl TeK TeXHWKanbIK, OanblH-
OblKMeH LWeKTenMenai, COHbIMeH KaTap
onapablH, »obanblK, oWfayblH, KpeaTuBTifi-
TiH, yakbITTbl TMiMAi 6ackapy KabineTiH »eTin-
Oipyre 6arbITTanFaH Negarormkanbik Kongay-
Obl Tanan eteqi. [leMek, negaror-MmeHTopablH,
(TeniMrepnik) peni ampblKWa MaHbI3Fa ume.
ToniMrep okyLUblIapabl *XapblCKa AavblHOay
voepiciHae 6aFbiTTayllbl, YMbIMAACTbIPYLLbI,
KeHecLWi »XoHe MOTMBaUMANbIK Kellbacllbl
peTiHOe kemeK G6epeni. ON OKyLUbIHbIH, TEK
POBOT KypacTblpyblHa HEMECE KOA »a3yblHa
FaHa eMec, COHbIMEH KaTap Fbl1bIMU UOEAHbI
VYCbIHYbIHa YXOHE HaKTbl MacenemMeH Ganna-
HbICTbIPa anyblHa, }XOBaHbl KOPFay MageHM-
€TiH MeHrepyiHe Tikenew biKnan eteqi.

ToniMrepnik. Po6oToTexHMKa canacbiHOaFbl
ToNiMreprikke KaTbICTbl YXYPri3inreH fFblfbl-
MK 3epTTeynep OKylblapablH —LWbIFap-
MallbinblK, KabineTiH »keTingipyiHe, STEM
noHOepiHe [OereH KbI3blFyLblbIKTAPbIHbIH,
apTyblHa YXaHEe MNpaKTUKanblK Oaroblnapabl
YKeTinaipy 6oMbiHLIA HaTVKenep anFaHbiH
nanengenai. OpTypni engeppe, apTypni
YKacTafFbl OKyLUbITAPMEH H>KYPrisinreH 6yn
3epTTeynepniH 6acbiM 6eniri yobanblK OKbl-
Ty, peer-mentoring (KaTapnacTapblHaH YW-
peHy), cascade mentoring (6ip geHrengeH
eKiHLWire 6epy), coHOaM-aK, Kbl3MEeTTiK-OKbl-
Ty (service-learning) apicTepiH KaMTuUAabI.
TemeHperi 1-kecTefe pPoOBOTOTEXHUKAbIK,
ToniMrepnik 6GoWbiHWA 6iniM  6epy  >yn-
eciHOe aneMaik »Xui cinTemMe »acasnaTblH OH
FbINbIMW  MakKana >XWMHaKTanbin, ofapabliH,
aBTOpP/Apbl, 3ePTTeY HbICaHbl, KOMOAHbIFaH
aaicTepi MeH anblHFaH Heri3ri HaTuXkenepi
KepceTinreH. Tangay HaTwkeci poboToTex-
HWKaHbl OKpITyda TaniMrepnik KongayobliH,
MaHbI3ObINbIFbIH CMMATTan, negarornkanblik,
Mofenbaepai eTingipyre TeopuanblK api
npakTUKanblk Heri3z 6ona anagbl.

1-KecTe — Po60TOTeXHMKaA canacbiHOaFbl TafliMrepnik 6ombiHLLIA agebueTTepre wony

N2  Makana ataybl 3epTTey HbiCaHbl KonpaHbiniFaH Herisri HaTuxenepi Cinte-
apici mMe
1 The Acquisition BacTayblLl CbIHbIN KBasuun EcenTeyiw onnay, biH-
of Computational okyLubinapsbl (Bee- SKCMEPUMEHT, TanaHOblpy KSHe bIHTbI- 2]

Thinking through  bot po6oTbiMeH)
Mentoring

apanac agic

MaKTaCTbIK XXaKcapabl
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2 Cascade

XKoFapbl CbIHbIM

Yob6anblK OKbITY,

KoMnbtoTepnik FblfblM

Mentoring OKyLUblSTapblHa GipneckeH nepfa- MeH FblfibIMFa gereH 3]
Experience apHanraH peer- rormka KbI3bIFYLUbIMbIK apTThbl
mentoring
3 Service-learning YHVBEPCUTET CTY- AyTpudy 6argapna- STEM-re Kpl-
Robotics OeHTTepi 6acTayblll  Machbl 3bIFYLLbIMbIK, KPEaTUBTI
Outreach and MneH opTa MekTen omnnay oamblgbl [4]
Mentorship OKyLUbITapblH
TonimMrepnengi
4 RoboCupJunior OpTa aHe )oFapbl ~ OHNaWH NaaTPop- blIHTbIMAKTACTLIKTbI, OKY
Primer CbIHbIMTAP, OHMAWH  Ma, KOHTEHT Kypy  6armapfiamMachbiH AaMbl- (5]
pecypcTap apKbifbl TyFa KeMeKTecefi
ToniMrepnik
5 Excessive YorFapbl cbiHbINTarbl  LLebepnikke yi- Kenpoe MeHTOpnap Oo-
Mentoring? poboTOTEXHMKA pety moneni MWUHaAHT 601y MYMKIiH, (6]
KOMaHOdanapbl GipaK yri kepcety
nangansl 6onabl
6 Cross-Disciplinary WHeHepnik »xaHe KoMaHganbik, XXyMbiC Oarabliapbl:
Robotics nefaroruKasnblk, »xoba mopeni KoLl b6acLbINbIK, Npe- 7]
Mentorship MaMaHAbIKTap 3eHTaumMs, KoMaHOanbIK,
YKYMbIC AaMblAbl
7 Teaching with YHUBEPCUTET CTYy- Service-learning TeXHUKarbIK YXaHe rne-
Robots: A OEeHTTepi MekTen Ky pChl Jarorvkanblk garabliap
Service-Learning  oKyLUbllapbiHa »Kakcapabl [8]
Approach to Tonim 6epepni
Mentor Training
8 Effectiveness YHUBEPCUTET » opTa [1paKTUKanbIK, SNeKTpoHMKa cabaFbiHa
of Robotics MekTen; 6argap- ToniMrepnik KbI3bIFYLLbIbIK ©CTi,
Peer Mentoring namanay, a/1eKTpo- OKyLLbINap CaHbl apTThl
Program for HUKa (]

Raising Interest
in Engineering,
Science and
Technology

9 Roboticsin
Education

OpTta MekTen
OKyLUblMIapsbl, oba-
NblK Tocingep

YKob6anblK OKbITY,
BUPTyanabl 3epT-
xaHanap

STEM 6aFbITTapbiHa
bIHT@ @pPTThl, MPaKTUKa-
NbIK OaFOblNap AamMblabl

[10]

10 Hands Off:
Mentoring a
Student-Led
Robotics Team

OKyLLbl >XeTeKLUini-
riHoeri kKoMaHga

Kewnc-cTtagu, cana-
NblK aAic

ABTOHOMMUA, CEHIMIINIK,
bIHTbIMAKTACTbIK, Kalbim-
TacTbl

il

CoHbIMeH TaniMrep »obaHbIH 9P Ke3eHiHae
OKy MaTepuanbl MeH NpaKTUKarblK SpeKeTTi
cabaKTacTblpbIM, OKYLLbIHbIH, KabineTiHe can
OKY TPaeKTOPUAChIH KypblM OTbipyAbl Tanarn
eteni. Cebebi, »obanblk POGOTOTEXHMKA
GarFbiTbiHOa ToniMrep 3epTTey TaKblpblObiH
TaHgayoaH 6actan, WeLiM YCblHyFa OeMiHTi

BOapnblK Ke3eHae OKyLUblHbl GaFbITTarn, OHbIH,
TYNFanblK, aKaOEMUANMbIK, >KaHe LWblFap-
MalUblfbIK AaMybIHa XXaF4am »acaw anybl Ka-
YKET. AFHW, TONIMIrep OKyLUbIHbIH, JaMy CTpa-
TErMACbIH KaNbINTacTblpyLWbl TyFa peTiHae
YKYMbICTbI YMbIMOACTbIPaAbI.
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MaTepuangap MeH aaictep

3epTtTrey kyMbicbl WRO (World Robot
Olympiad) xanbikapanblK, pPoboToTEXHUKA
YKapbICbIHAa KATbICKAH OKyLLblNlap MeH onap-
OblH,  ToniMrepnepiHiH, nikipnepid Tangay
apPKpINbl XKy3risingi. 3epTrey MakcaTbl — XO-
6anblK XYMbICTbl YMbIMOACTbIPY GapbiCbiHAA
ToniMrepaik negarornkanbiK PeniH aHbiKTay
YKOHE OHbl KypblbIMAbIK, MOAeNb peTiHae
cunaTTay.

3epTTeyre KaTbicywblnap KasakCTaHHbIH,
apTYypPI aMMaKTapblHaH XUHaKTanabl.
IpikTey MakcaTtTbl (purposeful sampling)
a4iciMeH »y3ere acbipbingbl. KaTbicylwbinap
WRO ><apbliCblHbIH, YK0b6anblk 6arFbITbiHA Tip-
KenreH MekTern KoMaHAanapbl apacbiHaH
TaHgangbl. Xannbl anfaHga, cayalHamMara
40 MeKTen oKyLUbIChl (}k06a opblHAayLLblNa-
pbl) »aHe onapabliH 20 TaniMrepi KaTbICTbl,
GapnblFbl 60 pecnoHaeHT. CayanHamanap
»apblc KyHOepi Google Forms nnatdopma-
Cbl apPKbl/bl OHNANH TapaTblgbl. KaTblCyLbl-
napablH, 6apnblFbl 3epPTTeYAiH MakcaTbl MeH
WapTTapbIMeH angblH ana TaHbICTbIPbIIbIM,
epiKTi Typae KaTbicyFa keniciM 6epreH. bap-
AbIK, YayanTap aHOHWMAI XaHe Kynuanbl
Typ4e KabblnoaHabl.

Xayan 6epy kepceTkiwi - 75 wakbl-
pblIFaH  afaMHbiH  iwWiHeH 60 apgam
cayanHaMaHbl TOMbIK, agKTaraH
(aFHK, H>Kkayan Gepy nambisbl ®  80%).

Oemorpadusanbik cunatrama:

OkyLWblapablH »acbl: 12-16 »ac, opTalla
wac —14.2.

CbiHbINTap: 6-10 CbIHbIM.

ToniMrepnepaix, negarornkanbik,
Toxipubeci: 3-15 »biN, opTalla — 7.5 Xbif.

3epTTey GapbiCbiHOA AepeKTep cayasHama
YKYPri3y afici apKpinbl »xMHanabl. CayanHama
eKi MaKcaTTbl ToMKa 6aFblTTanabl: OKyLLUbINap
KoHe ToniMrepnep. Opbip Ton VLiH »eke-
new cypakrtap kypbinabl. Cypakrap apanac
TNTe 6onabl: Xabbik, (Likert wkanacbl 60M-
bIHLLIA) YXoHe allblK cypakTap. Likert wkana-
cbl 5 GanablK »xyene kypbingbl (1 - Myngem
Kenicnenmin, 5 — Tonblk KeniceMiH). byn ca-
yanHaMa KaTblCylbllapablH MiKipiH caHObIK,
YKoHe cananblK Typae 6aranayra MyMKiHOiK

Gepai.

OKyLublNapFa apHasnFaH »abblK-alUblK, cay-
aflHaMa cypaKTapbl:

1. >Xo6a GapbiCbiHOa MEHTOP MaFaH ap Ke-
3eHae HaKTbl 6arbiT-6argap 6epin oTbip-
Obl.

2. MeHTOp MeHiH maesnapbiMabl eckepin,
TOMTbIK, YXYMbICTa 6enceHainik TaHbITybl-
Ma KOMEKTECTI.

3. MeHTOp TeK TeXHMKArbIK YKaFblHaH FaHa
eMec, MOTMBALLMA »aFblHaH [a konpay
KepceTTi.

4. Erep MeHTOp 6051Maca, MeH 6y »obaHbl
TONMbIK, @agKTaW anmMac efiM gen onnam-
MbIH.

5. MeHTop/bIK, Kongay MeHiH poboToTex-
HUWKaFa OereH KbI3blFyLWbIbIFbIMAObI apT-
TblpAbI.

6. Ci3 yWiH MeHTOpObIH »0badarbl eH
MaHbI3Obl KeMeri He 6onabl gen onnam-
CbI3?

MeHTOpnapra
cypakTapbil:

aApHalFaH cayas/iHaMa

1. YKobanblK >XYMbICTbIH 9p Ke3eHiHAe MeH
OKyLUblNapabl HaKTbl 6arbiTTan, 6akblian
OTbIPAbIM.

2. OkyulblNnapabliH 63 6eTiMeH LlWelliM Ka-
OblnaayblHa »KaFaaw »acayFa TbiPbICTbIM.

3. PoboToTexHMKa »obacbiHAa OKyLblap-
OblH MOTMBAUMACHIH CakTay MeH YLUiH
MaHbI3Obl 60M4bl.

4. MeHiH neparorvkanbiK peniM »oba
HOTUYKeCiHe TiKenem acep eTTi gen ca-
HaMMbIH.

5. MeHTop peTiHae MeH e3iM ae YHeMi Kaci-
6U TYPFblda AaMbln OTbIPYbIM Kepek aer
ecenTenMiH.

6. Ci3fiH OMblHbI3LWA, POBGOTOTEXHMKA KO-
6acbiHOA MEHTOP KaHOaM Heri3ri yL pen
aTkapanbl?

CayanHamanap WRO »>apbICbl 6TKeH KyH-
noepi Google Forms oHnamH nnatdopma-
Cbl apKbINbl TapaTtbingbl. KaTbicylblnapFa
angblH ana 3epTTey MakcaTtbl TyciHAipinin,
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EPIKTI TYpae KaTbICy KeniciMi anbiHAbl. TOMbIK,
AHOHMMAINIK KaMTaMachbI3 eTingi.

HaTumxenep XaHe TanKbisay

3epTTey HaTWKenepi OKyllbinap MeH MeH-
TopnapabiH, Ke3KapacTapbl 6oMblHLLA
»obanblK, >XyYMbICTap »acay ©OapbliCbiHOA
ToniMrepnik penmgiH MaHbI3OblblFbIH aHbIK,
kepceTTi. CayanHamMagaH anblHFaH ManiMeT-
Tep »obanblK ic-opeKeTTiH, 6ap/blk Ke3eHiH-

ne ToniMreppiH neparormkasnblk, Kongaybl
OoKyLUbINapablH, 6enceHiniri MeH biHTacblHa
blKMan eTeTiHiH Oanenneni.

OkyLublnap 6aranaybl 6oMbIHLIA HSTUXKeNep.
OkywblnapablH XayanTapbl TaniMrepain,
GarbITTayLLUbIbIK, KEHECLUIMIK »XoHe MOoTU-
BaLMANbIK KONOayblH »OFapbl 6aranaraHbiH
KepceTTi. OpTawa 6ann, MmegmaHa, SD »koHe
avanasoH (min-max) MaHaepi TeMeHaeri
KecTede KepceTinreH:

2-KecTe — OkyLubllapAblH ToniMrep perniHe 6epreH 6aranapbl (cMnaTraMarnbik,

CTaTUCTUKA)
Cypak OprTawa 6ann MepguaHa SD OwnanasoH
1. MeHTOp 6arbIT-6armap 6epai 4.6 5 0.52 4-5
2. TonTa 6enceHainikke biknan eTTi 4.4 4 0.63 35
3. blHTanbINbIK KOOy KepceTTi 4.5 5 0.60 3-5
4. YKobaHbl asikTayFa KOMeKTeCTi 4.5 5 0.58 35
5. KbI3bIFyLUbIbIKTblI aPTThipAbl 4.7 5 0.47 4-5

Bbyn kepceTkiwTep ToniMrepnepaiH TexHW-
Kanblk, GafblTTa KeMeK 6epyde emec, co-
HbIMEH KaTap OKYLUbIHbIH, ilKi MOTMBaLMA-
CbIH KanbINTacTblpyLbl PesliH aTKapaTbiHbIH
pacTanabl.

MeHTopnapabiH,  e3iHaik 6Garanaybl. Cal-
KeCiHLUe TaniMrepriep e 63 KbI3METIH »KoFa-
pbl 6aranagbl (3-kecTe), acipece »obaHbiH,
HOTMYKECIHe blkMan eTy, OKyLUblNapablH 63
6eTiMeH WewiM KabblngayblHa KemMekTecy
cekingi acnekTinepre epeklle MoH 6epai:

3-KecTe - ToniMrepnepaiH, e3 KbiaMeTiHe 6epreH 6aFanapbl (CMnaTTamMasnblK CTaTUCTUKA)

Cypak OprTawa 6ann MepaunaHa SD AdwuanasoH
1. MeHTOp 6arbiT-6armap 6epai 4.7 5 0.46 4-5
2. TonTa 6enceHainikke biknan eTTi 4.1 4 0.67 3-5
3. bIHTanbINbIK KONAAy KepCceTTi 4.6 5 0.50 4-5
4. YKob6aHbl adKTayFa KOMeKTeCTi 4.5 5 0.55 35
5. KbI3bIFYLUbITbIKTbl @PTThlpAbl 4.8 5 0.41 4-5
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TonTblK, YXyMbiCKa 6GenceHainikTi  apTTbl-
py 6GoWblHLIA OKylUblMap MeH TaniMrep-
nepain, GaranapbiHOa anblpMaLLbIbIK,
6avkangbl. Mann-Whitney U TecTi 6yn an-
bIPMALUbINbIKTbIH,  CTaTUCTMKAMbIK, MaHbI3-

OblNblFbIH pacTagbl (U = 2825, p = 0.036).
Byn TeniMrepnikTiH, oKyl blNapFa acep eTyiH
Kabblfigay TYPFbiCbIHaH MepcreKkTyBa anblp-
MallblfblFbl 6ap ekeHiH 6ingipeni (1-cypeT).

o
T —+—OKymslnapasiH Oaracel  —®=MeHTOpIapabIH Oarackl
b
4,6
4,4
4,2
4
0 1 2 3 -+ 5 6
1-MeHTOp 2-Tonta 3-BIHTAJIBIK 4-XKoGaHs! 5- KBI3BIFYIIBIIBIKTET
OarpIT-0af1ap SemnceHiniKKe Komay asKTay¥a apTTHIPIbI
Oepui BIKTIAN eTTi KepceTTi KOMEKTeCTi

1-cypeT. OKyLbI/Iap MeH Ta/liMrepsiepAiH Ke3Kapachl 60kbIHLLA TaliMrep pesiHiH 6aFanaHybl

Ma3MyHOblK  Tangay HaTuxkenepi. ALblK,
cypaKkTapFa 6epinreH »kayantap UHOYKTUBTI
Ma3MyHObIK Tangay aaiciMeH eHgengi (4-ke-
cTe). KogTay eki Tayencia 3epTTeylli Tapa-

MblHaH Kyprisingi. KoaTtaywbinap apacbiH-
narbl Kenicimainik geHreni — Cohen's Kappa
= 0.84, By >KOFapbl CEHIMAINIK KepceTKiLli.

4-KecTe — Ma3MyHAbIK Tangayna aHblKTanFaH Herisri koartap

Kopn Takbipbin

[aneKces Mbicanbl

CeHim B6epy McUxonornanbiK Kongay

«MeHTOPbIM CEHIM apTTblpbIM, }KobaFa CeHiM-
MeH Kipicyime ceben 6onabl»

YaKbITTbl 6acKkapy

YKyMbIC MPOLECiH Xocnapnay

«Bi3 yakbITTbl TMiMAI 6enyre yMpeHmaik»

TexHUKanblK KeMeK Po6oT »un Hay MeH KoaTay

«Kenpe TexHMKaga KMHancak, MeHTop LwelLlyre
KOMEKTECTI»

LLIblFapMallblfbIKKa
LabbIT

MpoeaHbl gamMbITy

«Bi3 OMbIMbI3Abl €PKiH anTbin, MaeaHbl 6ipre
OaMbITTbIK»

TONTbIK, XXYMbIC bIHTbIMaKTaCTbIK,

«Bi3 TonTa YXyMbIC icTeyai yMpeHaik»

OkyLblnap TapanbiHaH: «<Erep MeHTOPbIMbI3
6onMaca, 6i3 »oba MaescbiH CoHblHa OeniH
YKeTKi3e anmac eflik», — AereH CUAKTbI Mikip-
nep »ui keagecTi. Byn MeHTopabIH, }KobasbiK,
mpouecTeri  NCUXONMOrnsanblK-NeaarormKka-

NblK peniH ToNblK aanengenai.

CoHbIMEH KaTap 3epTTey HaTMXKeciHOe KO-
GanblK, >XYMblCTapObl Ke3eH-Ke3eHiMeH Y-
bIMOACTbIPYAa ToNiMrepmiH, nefarornmkanbik,
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peniH anKbIHOAMTbIH YKaHe YK06a »XYMbICbIH
OaMbITyObl CUMATTaMTbIH KYPbITbIMAbIK, MO-
nenb »acangbl (2-cypet). Mogenb WRO xa-
NblKapanblK, POOOTOTEXHMKA MAPbICbIHbIH
KaTbICyLUblTAapbIMEH  KYPTi3ireH  3Mnu-
PWKanblK, 3epTTeyre Herizgenin »acangbl
YKoHe ToniMrepaiH, apeKeTiH HakTbl 6elHe-
nenai. Mogenb »obaHblH, 7 Herisri Ke3eHiH
KaMTuabl. Op Ke3eH e3iHe ToH Mnefaroruka-
NblK dyHKUMANapMeH 6aniaHbICTbl, AFHMW
ToniMrepaiH Ccon  KeseHae KaHganm pen
aTKapaTblHbl KepceTingi. Mogensae »xoba
TaKplpblObIH TaHOaydaH 6GacTtan, Koprayra

/Melnopnbm peni\

neniHri 6aprblk kKeseHOepae TaniMrepai,
aTKapaTbIH KbiI3MeTTepi — keHec 6epy, BaKpl-
nay, 6ackapy »oHe MOTMBaLUAMbIK, KOMeK
CUAKTbl Ke3eHOepi cunatTanagbl. AFHU
ToniMrep OGaFbITTaylbl TyFa FaHa eMec,
COHbIMEH KaTap OKyLUbIHbIH 3epTTeyLuUinik
YKOHE UHXXeHepniK aneyeTiH alyFa blknan
eTeTiH Kacibu meparor peTiHOe TaHblagbl.
CoHbIMeH KaTap, 2pbip KeseHAe TyblHOAM-
TblH OKyLWWbINapAblH, KUbIHAbIKTAPbl  MeH
ToniMrep yCbIHaTbIH LUELWiM Kon4apbl Aa Ka-
pacTblpbl/IFaH.

7

KeMmek,

1. 7Koda TaKbIPBIOBIH TAHAAY

KOHCYIIbTaIIA ~ 1

-

2. TakbIPBINTHIK CAJaHBI 3€PTTEY

Baxeriay: L J
o l ™
baxsiiay, 3. MakcaTrap MeH MiHIeTTepai aHKbIHIAY .
KOHCY/IBTAIIA: J
cyTI o rl " E % E(
Backapy: 4. TexHOJOTHAIBIK MATEPHAIIaPABI <— & E [
\ o a = E
] = = =
, | L EE 5
KoHcynbTamis, 5. XKodaHbI 3ipaey g 2 -l
v =
KOMeK: \ T - E |
]
g h = ql"‘ N ‘g
Bakginay, 6. 7KodaHbl anpodanusaIaH 6TKI3y
KOHCy/IbTAIllA: /
=== ———— MbceneHi
I MaxkcaTKa cafikec AHBIKTAYy,
| Kele me? (KoHcyrsmayus)

Bakprnay

7. 7KodaHbI :KapBICTHIH 6acKa
TaJIaNTapblHA cAliKec pacimaey

2-cypert. Tanimrep peniHiH »o6asblK ic-apexkeTreri Mmogesni

KepceTinreH mMopenbae »oba »acay KesiH-
Oe TyblHOarFaH Macenenepai wellynid, 6acka
Oa »ongapblHbiH 60Mybl — OHbIH, 6eliMaen-

il XoHe MpaKTUKanbIK, KYHObIIbIFbIH apT-
Thipaabl. Cebebi okyliblnapabiH,  »obackl
6acTankbl KOMbINFaH MaKcaTKa CoMKec Kes-
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MereH >argamnga, ToniMrep okyLUbllapMeH
Gipnece TexHOMOrMAnNbIK LelWiMaepai Kan-
Ta Kapar, »kxobanay TocCiniH e3repTy apKpl/bl
MaceneHi wellyre 6arbiT 6epeni. byn Tocin
ToniMrepaiH, »oba »YMbICbIH YMbIMOACTbIPY
Ke3leHizgeri peniH MKemMAai oen TaHyFa He-
riz 6onagbl. AFHKW, NegarorMKanblK, YCTaHbIM
LWSKIPTTIK (apprenticeship) »keHe »obanbik,
OKbITy (project-based learning) Teopwuana-
PbIMEH YHOEC Kenepgi.

[ereHMeH 6yNn TYKblpbiMAAp LWeTeNaiK age-
6ueTTepMeH Oe caMKec kenepni. HakTbinam-
TbiH 6oncak, Serik, Nurgaliyeva, Balgozhina
»KoHe Hrmo eHberiHaoe poboToTexHMKa »a-
pbICTapbl 6OMbIHLLA YEHICKe XeTy cTpaTerm-
anapblH ycbiHAbl [12], an Sullivan »xaHe Bers
3epTTeynepiHae TaniMrepnepaiH npakTm-
KanblK, OaFgblnapabl XKeTingipyaeri MaHbi-
3bl anTbinabl [13], Matar >keHe apinTecTepi
ToniMrepnikTiH  cascade-ynrici  apKplfbl
OKyLWblNapAblH, KOMMbIOTEPAIK FbiIbIMFa ae-
reH Ke3KapacblH XaKcapTyFa biKnan eTKeHiH
kepceTTi [3]. CoHpam-aK Osborne >xeHe T.6.
[5] ycbiHFaH RoboCupJunior 6argapnamachi
OKyLWbINlap MeH MeHTopnap apacblHAAFbI
bIHTBIMAKTACTbIKTbl HbIFANTY apPKbIbl KO-
6anblK, XYMbIC camacblHblH, apTyblHa ceben
6onraHblH panennewvai. byn 3epTTeynep
VYCbIHbITFaH MoenbhiH, WbIHANbIIbIFbl MEH
TMiMAINiriH pacTayra MyMKiHOIK 6epeq,.

KopbITbiHADI

KopbITbIHAbIAMN Kefe 3epTTey XXYMbICbl PO-
B6OTOTEXHUKA canacbliHAAFbl }KO6asbIK *KYMbl-
CTbl YMbIMAACTbIPY YAEepiciHae TaniMrepaiH,
PeniH cunaTTayFa »XaHe OHbl Meparorumka-
NblK Mofenb peTiHae yCbiHyFa 6arblTTanabl.
YKyprisinreH cayanHama HaTwKenepi MeH
alllblKKayanTap Tasgaybl HerisiHae TaniMrep
OKYLUbIHbIH, »XO0aFa AereH Kbl3blFyLUblbIFbIH
KanbinTacTblpyna, ©OarbiT-6argap 6epyne
YKOHe TexHWKanblk Macenenepai wellyne
MaHbI3Obl TY1Fa eKeHi aHbIKTanabl.

3epTTey HaTWyKeciHOe aMKblHOaNFaH »oba-
Hbl KypblibiMOay MoAeni TaniMrepnik Kbi-
3MeTTi obaHblH, YeTi Heri3ri keseHi 60i-
bIHLUA XXiKTen, ap Ke3eHae OpblHAaNaTbIH
nefarorvkanblk pengepai HakTolnanabl. byn
Mofenb OKy yaepiciHe 6enimaenin, oKyLbl-
napablH Xkeke KabinetrepiHe Kapaw Kongay-

Obl YMbIMOACTbIpYFa MyMKiHOiIK 6epefi.

¥CbIHbIFAH MoOeNnbaiH, epeKLweniri — oKpl-
Ty 6GapbiCbiHOa Ke3geceTiH Macenenepaid
anoblH ana 6o/mkayFa XaHe wWwewynid 6a-
nlamMa XOoNAdapblH KapacTblpyFa »arFdam Xa-
CaNTbIH NOrMKanbIK, KyPblSIbIMAa YCbIHbIMYbI.
CoHbIMeH KaTap, TaniMrepaiH peni okyllbl-
napablH  MHXEHEePNiK >XaHe 3epTTeyLlifik
KY3bIpeTTEPIH  KaslbINTacTbipyMeH  KaTap,
onapablH, CeHiMAINiri MeH TOMTbIK, YYMbIC
OaFOblnapblH XETiNOipyae MaHbi3Obl eKeHiH
anKblHOaObl.

OcblFaH opan,  YCbIHbIMbIN OTblpFaH
KypbinbiMablk Mogenai Tek WRO cekingi xa-
NblKapanblk apblCTapaa FaHa eMec, »Kannbl
opTa 6iniM 6epy yWbiMOapbiHOa »obanblK,
OKbITY yOepiciHe eHrizyre 6onagbl.
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5. Y3OIKCI3 MEOATOIMKASbIK BIUTIM BEPY

NMeparornyecKkme ocHOBbl HAaCTaBHUYECTBa B OpraHu3aumm
PO6OTOTEXHUUECKUX NPOEKTOB B LUKONe

M.D. CenceHbeK™, 2.T.Aabin6ekoBa?, C.A. Hypranuea3, NK. EpnaHoBa*
12KOYKHO-Ka3axcTaHCKUM NefarorMyeckmin YHMBepCcuTeT UMeHu Y. XKaHnbekoBa,
r. LUbIMKeHT, Pecnybnimka KasaxcTaH,

SAstana IT university,

r. ACTaHa, Pecnybnumka KasaxcTtaH

“Alikhan Bokeikhan university,

r. Cemen, Pecnybnvka KasaxcTtaH

@ AHHOTauuda. B crtatbe paccmaTpuBaeTcs r||o06J'|eMa onpeneneHnda nefarorm4yeckom

PONM HacTaBHWKa (MeHTopa) B OpraHU3aLMM MPOEKTHOM AeATeNbHOCTM B 06nactu
obpaszoBaTenbHOM POBOTOTEXHMKM, @ TaKxKe MpPeanaraeTcs CTPYKTypHaa Moaenb 3ToM
ponu. MiccnegoBaHue 6bl10 MPOBEOEHO Cpeaun LUKObHUKOB U MX HacTaBHWKOB, y4a-
CTBOBaBLUMX B MexOyHapoaHoM onuMnuaae no pobototexHmke World Robot Olympiad
(WRO), ¢ ncrnonb3oBaHMeM aHKETUPOBaHUSA. NMPUMEHEH CMeLLaHHbIN MeTOL, UCCNeo-
BaHWA: KONMYECTBEHHbIE AaHHble 6blNn 00paboTaHbl CTaTUCTUYECKM, @ KaYeCTBEHHbIe
— C NMOMOLLLbIO KOHTEHT-aHanusa. B pe3ynsrate posib HacTaBHUKa B NpoLecce NpoeKT-
Horo oby4yeHua 6blna CUCTEMATMU3MPOBaAHA MO CEMW OCHOBHbBIM 3Tanam, A8 Kaxaooro
M3 KOTOPbIX BbINMM YETKO onpeneneHbl COOTBETCTBYIOLLME MNefarornyeckme GyHKLUMM
(HabntogeHwe, ynpaBneHue, KOHCYNbLTUPOBaHMe, MOTUBALMOHHAas NogaepykKka). Kpome
TOro, NPenIoKeHHas Moaesb BKITIOYAET anbTePHATUBHbIE NYTU PELLUEHNA TEXHUYECKUX
M OpPraHU3aLMOHHbIX MPO6eM, BO3SHMKAIOLLMX B XO4E BbINMOMHEHUS NpoekTa. HayuHas
HOBW3Ha UCCNefoOBaHUS 3aK/OYaeTca B MHTErpaLum HacTaBHUYECKOM AeATeNbHOCTU
B CTPYKTYPY MPOEKTHOro 06y4YeHUsa C MOoCredy oMM NpeacTaBieHnemM eé B Buae ne-
harormyeckon mopgenu. MNpennoxeHHaa Mopenb MOXET CNYXUTb 3PDEKTUBHBIM MH-
CTPYMEHTOM B 06pa30BaTeNlbHOM MPaKTUKE, OCOBEHHO B PaMKax KPY>KKOB Mo poboTo-
TeXHWKe 1 STEM-HanpaBneHUaM, CrnocobCTBYs Pa3BUTUIO MPOEKTHBIX U MHXEHEPHbIX
KOMMEeTeHLMIN yYallumxcsa. Kpome Toro, pesynsraThl UcCnefoBaHMs 060CHOBbLIBAOT He-
06XOAMMOCTb BKTOYEHUA CUCTEMbl HacTaBHWMYECTBa B MPOrpaMmMbl negarormyeckom
MOLFOTOBKM M OTKPbIBAIOT MEPCMNEKTUBbLI MHTErpaLMm MEHTOPCTBA C LMbpoBbIMK 06pa-

30BaTesbHbIMK Natbopmamu B ByayLiem.

p Kntouesble crioBa: HaCTaBHMYeCTBO; o6pa3OBaTeanaq pO6OTOTeXHl/IKa; MNpPoeKTHad ae-

ATENIbHOCTb; Nefarorm4eckad Moesib; HaBblKU; O6pa3OBaTeﬂbeIe TEXHOMOrmn.

The pedagogical role of mentors in school-based robotics
projects: a structural model approach

M.A. Seisenbek™, E.T.Adylbekova? S.A. Nurgaliyeva3, G. Zh. Yerlanova*
12U, Zhanibekov South Kazakhstan Pedagogical University

Shymkent, Republic of Kazakhstan.

SAstana IT University

Astana, Republic of Kazakhstan.

“Alikhan Bokeikhan university

Semey, Republic of Kazakhstan.

E% Abstract. This article examines the pedagogical role of the mentor in organizing pro-
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ject-based activities in the field of educational robotics and proposes a structural model
of mentoring within this context. The study was conducted through a survey involving
students and their mentors who participated in the international World Robot Olym-
piad (WRO). A mixed-methods approach was applied: quantitative data were analyz-
ed statistically, while qualitative responses were examined using content analysis. As a
result, the mentor’s role in project-based learning was systematized across seven key
stages, with each stage defined by specific pedagogical functions such as observation,
guidance, consultation, and motivational support. In addition, the proposed model
outlines alternative pathways for addressing technical and organizational challenges
that may arise during the project development process. The scientific novelty of the
study lies in the integration of mentoring practices into the structure of project-based
learning, presenting them as a pedagogical model. The proposed model can serve as
an effective tool in educational practice, particularly in robotics and STEM clubs, by en-
hancing students’ project-related and engineering competencies. Furthermore, the re-
search findings justify the inclusion of mentoring systems in teacher training programs
and suggest the potential for future integration of mentoring with digital educational
platforms.

Keywords: mentorship; educational robotics; project-based learning; pedagogical
model; skills; educational technologies.

MaTtepwman 6acrnara 05.07.2025 kenin TycTi
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«BiniM» FbiNbiIMU-NegaroruKanbik,
YXYPHanbIHbIH aBTOp/IapFa apHanFaH

epexenepi

MakanaHbl )xapusifay LWiapTTapbl:

FbinbiMK  3epTTeynepaid  TyTacTblFbiH
KaMTaMacbl3 €Ty YLiH aBTop/ap Fbisbi-
MW YKapUsanaHbIMOAPAbIH XablKaparbik,
CTaHOAPTTapbIH YCTaHybl KaXeT.

MaKana yCblHbIIFaH Ke3[e aBTop MakKa-
NaHblH  TYMHYCKA eKeHfairiHe, OypbiH
bacKa [OepeKkesde aFbiMAarbl Hemece
yKcac Typae »kapusanaHbaraHbliHa, MaKa-
na 6acka 6acnarepnepre 6epinMereHiHe
keninaik 6epepni. backa Tinpepae xapw-
anaHrFaH MakananapAblH aygapmanapeol
KabblngaHbanobl.

3epTTey HaTMXKenepi HakTbl, BypManaH-
GarFaH MoaniMeTTepMeH 6onybl Kepek,
MaTepuanmapabl XuUHay, ipikTey >aHe
eHOeYOiH TOPTINTIK epexkenepi cakTanybl
Kepek.

Makanaga aBTopfapAblH — OpHanacy
TopTiOIH aBTOpPMAapAbliH ©30epPi aHbIKTal-
Obl XdHe pefakuMara TancblpFaHHaH
KeWiH e3repicci3 Kanagbl. Pegakumanay
KeseHOepiHOoe aBTopnapAbl KOCyFa He-
Mece anyra »on 6epinMenai. Pepgakuma
MaKanaHbl KabblngaraHHaH KeliH aBTop-
napabl ©3repTyre pyKcaT eTinMenai.

Hewmipre 6ip aBTopOaH Hemece aBToOp-
nap \WKbIMbl KypaMblHAaFbl COM aBTOP-
OaH 6ip KomKkasbadaH apTblk eMec pyK-
caT eTineni.

Bip MakanaHblH TeH aBTOPNAPbIHbIH,
CaHbl — 4-TeH acnanapbl.

MakanaHblH, Giperennik oapexeci
keMiHOe 70% 6onybl TUWIC (pedakumMsanbik,
aNKaHbIH LWeLiMiHe canKec).

Erep MakanaHbliH Giperenniri TemeH HemMece
peueH3eHTTeH eckepTy 6osca, Makana ae-
TOpFa KalTa Kapay YLWiH KanTapbinagbl. AB-
TOP MakKanaHbl NnnarrnaTka Kapcbl Tekcepyre

HeMece peleH3uanayFa 1 peT KaTa xibepe
anagbl.

MakanaHblH Ma3MyHbIHa aBTOpP »ayanTbl.

Penakuusa MakanaHbl 90e6u yKaHe CTUNUCTM-
KafiblK @HOeYMEH alHanbicnanabl.

TananTapFa caMkec KenMeMnTiH Makananap
}apuanayrFa kabblngaHbanobl ykaHe aBTop-
napfa KanTapblnagbl.

MakanaHblH TYCKEH KYHi OHblH pegaKuma-
HbIH, COHFbl HYCKACbIH anFaH KyHi 6onbin
ecenTeneni.

KomkasbaHbl OaWblHOayFa €H Kemn  UH-
TennekTyanabl ynec KOCKaH adam (eki He-
Mece ofiaH da Ken BipneckeH aBToprapMeH
6onFaH »<arFbanga) KoppecrnoHOeHT-aBTop
60nbIM Tabblnanbl XoHe «*» gen 6enrineHen.

Erep ap Typni oky opblHOApPbIHbIH aBTOpP-
napsbl 6onca, oHaa on 1,2 caHOoapbiIMeH Kep-
ceTineai.

Makananap Kenin TycyiHe 6alnaHbICThb

wapwuanaHagbl. XXypHangblH 1 caHblHOAFbI
MaKana caHbl 20-gaH acnangbl.

BacbiM 6aFbITTap:

1) Binim 6epy yoepiciHoeri 6inim 6epy ca-
AcaTbl, MHHOBALMAMAP XaHe LndpraH-
Oblpy;

2) MoeHOepai oKpITy aaicTeMeci;

3) Topbue xaHe TyIFaHbl JaMbITy;

4) ApHalbl )XoHe UHKIO3UBTI 6inim bepy;

5) Y3aikci3 negarormkanbsik 6iniM 6epy.
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YapuanaHbiM Tini: Ka3ak, opbIC, aFbifLLbIH,
HeMic, PpaHLy3 XXaHe TypikK.

FbinbiMKW Makana — GypblH »XapuanaHbaraH
YKOHE >KaHanblFbl 6ap aBTOPSbIK a3ipnemMe-
nepgi, KoOpbITbIHAbINAPAb!, YCbIHbICTAPAbI
KAaMTUTbIH FbIIbIMW  3ePTTeyAiH, 2Kchnepu-
MEHTTIK HeMece TangamanblK, KbI3MeTTiH,
©3iHAIK KOPbITbIHAbIMAPbI MEeH apasnblK, He-
Mece TYMKIiNiKTi HaTukenepiH 6aaHaay; He-
Mece H>Kanmbl TakblpblMneH 6GaWnaHbICTbl
(>kyMeni wony) 6ypbliH »XapUanaHraH Fbifbl-
MW MaKananapabl KapayFa apHanraH.

FbinbIMM MaKanaHbliH KypblibIMblHa TakKbl-
pbin, aHaaTna, KiNTTi ce3oep, Heri3ri TyYKbl-
pbiMOaManap, Kipicrne, mMatepuvangoap MeH
aaicTep, HaTUMXKenep, Tankbifay, KOpbITbiHObI,
KapyKblNaHabipy Typanbl aknapaT (bap 6on-
ca), sgebuneTTep Ti3iMi Kipepi.

MakanaHblH Kenemi (aTayblH, aBTopfap Ty-
panbl ManiMeTTepai, aHHOTAUMSAHbI, KiNTTi
cesfepai, bubnmorpaduanbik, TisiMai ecen-
Ke anMaraHga) keMiHge 2 000 cesfi kypaybl
»koHe 5 000 ce3neH acnaybl Tuic. Komkasba-
nap Word ¢dopMaTbiHOa YCbIHbIYbI KEPEK.

FoinbiMn Makananap FOCT 7.5-98 «KypHan-
0ap, XXUHaKTap, aKnapaTTblK 6acbiibiMaap.
YapuvanaHatoelH MaTepuangapdbl  6acna
pecimaey», TOCT 7.1-2003 «bubnuorpadpma-
NbIK a36a. bubnvorpaduansik cunatramMa.
Yannbl TananTap MeH KypacTblpy epexe-
nepi» TananTapbl 60MbIHLIA 93ipNeHyi Kepek.

Pepakumara MaKaJlaHblH,
HYCKaChbl YCbIHbl/1adbl.

STEKTPOHObIK

ABTOpPNbIK TYNHYCKaFa
KOMbINaTbIH TananTap

MiwiMm — WINDOWS »«ymeciHe apHanFaH
Microsoft Office Word.

MapHUTYypa — Times New Roman (opbic
YKOHe afFblnLwbiH Tinaepi ywiH), KZ Times
New Roman (ka3ak, Tifli yLiH).

Heri3ri MaTiHHIH Kapin enweMi — 14 HyK-
Te, Kapin Tyci Kapa.

Opictep: con - 30 MM, OH — 15 MM,
YXOFapFbl — 20 MM, TOMEHTi — 20 MM.

MaTiHAI NapaKTbiH eHiHe Typanay.
Ab63al, WweriHici - 1,0.

Heri3ri MaTiHHIH »xonapanblK MHTepPBasbl
—-1,0. A63auTap apacbiHOa KOCbIMLLA KO-
naparnblk, 60C opblHOAP MeH apanbliKTap
6051Maybl Kepek.

Tepy KkesiHOe cTUNbaepai KongaHyra
»on 6epinMenai »xoHe 6araHOap opHa-
TbiAManabl.

EckepTynepai epicTepre wWblFapyFa Yo
GepinmMenai.

MaTiHai iliHeH Heri3ri ce3ai (omnabl) 6en-
riney — KypcuB, KanblH, Kapin.

Oeduc chizbiKlLianaH e3relle 60/ybl Ke-

pexk.
MnntocTpauuanap, cypettep Tisbeci
XoHe  onapfa  cbi3banblk  Kasynap

MakKasna MaTiHi 6oMbIHLIA YCbIHbINAObI.
DNeKTPOHAbIK, HYCKada cypeTTep MeH
mnntoctpaumanap TIF Hemece JPG ¢dop-
MaTbiHOa KeMiHge 300 dpi akblpaTbIM-
OblNblFbIMEH YCbIHbINAAbl.

MaTeMaTmKanbiK, dopmynanapabl
Microsoft Equation Editor-ga Tepy kepek
(op dopMyna Bip 06bEKT).

MakanaHbiH KYpPbi/ibiMbl
(TonbiFbipakK «MaKananapabl
paciMmpey ynrici» 6eniMiH KapaHbi3):

FTAMP (FbINbIMU TeXHUKaMbIK aknapaT-
TbiH MeMeKeTaparblk, algapbl) https:/
grnti.ru/;

MaKanaHblH aTaybl (6ac apinTep, KAsibiH
Kapin, yw Tinge: KA3dK, OPbIC, AFbl/I-
LLIBIH);

aBTOPAObIH, aTbl-XKOHI »XoHe Teri — Kasak,
OpPbIC YOHEe aFblfWbIH TingepiHoe (Ka-
71bIH Kapir);

Ka3akK, OpbIC YKaHe afFbl/WbIH TingepiHae
adbdunmnauma acay (KYMbIC/OKy OPHbI,
Kana, en);

aHfaTnaga 3epTTeydiH  MakcaTbl, He-
ri3ri HaTWYKENepi »aHe TyKblpbiIMAAPbI
KblcKalla 6aaHpganybl Kepek. AHgaTna
6yn Gip ab3aLTa a3blnFaH byKia Maka-
NaHblH, KbicKalla Ma3MyHbl (150-300 ces
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(KypcuB, kKapin eawemi —12). AHHOTaLMA
aKMmapaTTblK >XoHe KypblibiMabl 6onybl
KepeK. Kazak, opbIC YXaHe aFblfLWbIH Tif-
nepiHge 6epineni.

KiNTTi ce3gep — O6bLEKT, FbibIMK cana
YKoHe 3epTTey oaictepi TYPFbICbIHAH
MOTIH Ma3MyYHblIH KepceTeTiH ce3nep
YWUbIHTbIFbL. KinTTi ce3mepdiH YCblHbI-
NaTblH CaHbl — 4-8, KiNTTi cO3 TipPKEeCIiHIH,
iwiHOeri cesgepniH caHbl — yLITEeH ac-
nangbl, onapAblH MaHbI3OblbiFbl  60-
MblHLWa Gepineni, aFHM MakanaHblH, eH,
MaHbI3Obl KINTTi ce3i TiziMae GipiHLWwi 60-
nybl Kepek.

MakanaHbIH Kypbl/ibIMbI:

Kipicne. Kipicne 6enimM 3epTTtey TaKpl-
PbIBbIHbIH, ©3€KTiNir, 3epTTey TaKblPblObl
GoMblHLIa opebueTTepre LwWony, 3epT-
Tey MaceriecCiH Koo, 3epTTeyaiH Makca-
Tbl MeH MiHOeTTepiH TyKblpbiMAayabl
KaMTuabl.

MaTtepuanpgap MeH agictep. MaTepu-
angap MeH »XYMbIC 6apbICbiHbIH, CUMaT-
TaMacblHaH, COHAaM-aK Kon4aHbiFaH
apicTepaiH,  TOMblK,  cuUMaTTaMacbiHaH
TYPYbl KEPEK.

HaTumxkenep. FbiibiIMM Makanaga aKcne-
pUMeHTTepPaiH HeMece Taxipmnbenepmin,
KeseHaepi, apanblK HaTMXKenep »aHe
MaTeMaTMKanblK, HeMece CcTaTUCTUKa-
NbIK TYCIHIKTEMEe TypiHOETI Kanmbl KOPbI-
TbiHObIHbIH, HerisgemMeci cunaTtTanagbl.
XyprisinreH 3epTTeynep TeK 3KChepu-
MeHTanabl TYpae FaHa eMec, TEOPUANbIK,
TYPFbIOaH [0a KepHeki Typae YCbiHblIa-
Obl. Byn kectenep, cxemanap, rpaduka-
NblK, Mogenbaep, AMarpaMManap »aHe
T. 6. 6onybl MyMKiH. DopMynanapna, TeH-
neynepne, cypetrrepae, otocyperrepae
YKOHe KecTeneppe aTaybl HEMece TaKbl-
pbl6bl BoNybl Kepek.

Tankbinay. Tankpinay 6eniMiHgoe anFaH
3epTTey HaTMKenepiH Tangay »>KoHe
Tankplnay 6onybl kKepek. 3epTTey 6apbl-
CblHAA@ anblHFAH HaTWKenep GoMbIHLIA
KOpbITblHObINAP KeNTipineni, Heri3ri MaHi
alWblnagbl. Byn MakanadblH MaHbI34bl
6eniMaepiHiH 6ipi. OHOa 63 YKYMbICbIHbIH,
HaTMYKENepPiH Tanaay XaHe anablHFbl XKy-
MbICTapMeH, TanaaynapMeH »aHe Kopbl-

TbiHObITAPMEH CanblICTblpFaHOa TUICTI
HaTl/I)-Keﬂep,El,i TanKbl/1ay KaXkeT.

KopbITbiHAbI.  YXyprisinreH  3epTTey-
nepaiH Heri3ri »eTicTiKTepi Typarnbl Te3u-
cTep MHanagbl. Onap »asbalwa Typae
YKoHEe aHbIKTanFaH Herisri 3aHablNblKTap-
Obl CMMNATTaMTbIH KecTenep, rpadukrep,
caHOap >»KoHe CTaTUCTUKanbIK KepceT-
KiluTep TypiHOE YCbIHbIYbl MYMKIiH. Ko-
pPbITbIHObI aBTOpRAapAblH TYCiHAIPYIHCI3
VCbIHbINYbl KEpPEeK.

AnFebic / Kap)KblnaHablpy Typarbl akna-
paT (bap 6onca).

KonpaHbiFaH pgepekke3sgepaiH, TisiMmi.
Ocbl XypHanFa apHanrFaH oOebueTttep
Ti3iMiHOE MaKana MaTiHiHOe cinTemMe a-
canfaH [Oepekkesnep FaHa KepceTinyi
kepek. Ti3iMAI »acamac OypbliH, Ti3iM-
neri 6aprblk OepeKkkesaepaiH Makana-
na 6onFaHabIFbIH Tekcepy kepek. CoH-
nan-ak, en iwiHgeri 3epTtreynep MeH
KapuanaHbiMOapra HerisgenreH  y-
MbICTapabl KOca anfaHaa, oTaHOblK Ke3-
nepaid 6onybl MiHaeTTi. COHbIMEH KaTap,
ap Typni enpepae »yprisinreH FbibiMU
}apuanaHbiMoap MeH 3epTTeyrepmiH,
KeH CnekTpiH KaMTuTbiH PubMed,
Scopus Hemece Web of Science cuaKTbl
XanblKapanblK, FbibIMKW  Oepekkopnap-
OblH, OepeKkke3nepiH saebuneTtep Ti3iMi-
He KOCYy Kepek.

opnebuettep Tizimi FTOCT 7.5-98; TOCT 7.1-
2003 cavkec peciMoenyi kepek. bapnbik,
cinTemMenep TymnHycka TiniHoe 6epinyi
Kepek. Makanaga KenTipinreH cinteme-
nep HeMipreHreH »aHe TepTOypPbILWThI
KaKWwara  canblHFaH.  Kupunnuuana
VCbIHbINIFaH YXYMbICTapAblH aaebuettep
Ti3iMiHOe 6onFaH yxarganaa, ogebunerrtep
Ti3IMiH eKi HyCKada YCbIHY KaxkeT: BipiH-
Lwici — TYMHYCKaaa, eKiHLWici — aMepumKaH-
OblK MCUXONOrna KaybiMOACTbIFblHA CaM-
Kec poMaHum3aumanaHraH andaBuTneH
(References)  http://www.apastyle.org/
(ka3aK TiniHeH naTblH KapniHe https:/
gazlat.kz, opbic TiniHeH NaTbiH aniNbuiHe
TPaHCAUTEPALMA YLUIH YCbIHbINATbIH Te-
riH camT https://translit.ru ).

References (kapin enwemi —14).

PoMaHMU3aunNaIaHFAH aae6uerrep
Ti3iMi Kenecigei 6osybl Kepek: aBTop
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(map) (TpaHcAuTepaumna) » TpaHcanTepa-
umanaHFaH HyCcKadarbl MaKanaHblH aTa-
ybl » [MaKkanaHblH aTayblH TOPTOYPbLILWTbI
YKaKLIaFa aFblWbliH TiniHe aygapy] -
Ka3ak, TiniHaeri HeMece opbIc TiniHOeri
OepekKkesaiH aTtaybl (TpaHcnmMTepauma
HemMece aFblfilblH ataybl — 6ap 6on-
ca) » aFblNWbIH TiniHOeri 6enrinepi 6ap
LWbIFbIC MBAIMETTEPI.

onebuettep TisiMi MeH References aou-
3alH YAriciH MblHa cinTeMegeH Kepe
anacbi3

Yeke 6eTTe aBTOpP Typasbl MafiMeTTep 60-
nybl Kepek («bi3giH aBTopnap» 6GeniMiHae
Kapuanay yLUiH):

ABTOpnap Typasnbl ManiMeTTep  Keneci
ManiMeTTepAi KaMTUAbI:

Kasakllua: - aTbl, O9KeCiHiH, aTbl YXoHe Teri;
— FbIIbIMW aTaFbl, FbilbIMW Ospexkeci (bap

6onca); — nayasbiMbl HeMece Kacibi; — Xy-
MbIC OpPHbI (YMbIMHbIH, aTaybl); — Kanachbl, eni;
— 2NEeKTPOHAObIK MeKeHalbl (e — mail); — Te-

nedoH HeMipi (yanbl).

OpbIcLua: — M4, OTYECTBO U cbaanMQ;—yqe—
HOe 3BaHMe, ydeHYylo CTereHb (I'Ipl/l Hann-

UMKn); — DONMYKHOCTb UKW Npodeccuto; — Mec-
TO pPaboTbl (HaMMeHOBaHWE opraHM3aumm);
— ropof, CTpaHa; — 2MeKTPOHHbIM appec
(e-mail); — HoMmep TenedoHa (coToBbIN).

arFblUIWbIHWA: — name, patronymic and
surname; — academic title, academic degree
(if available); — position or profession; — place
of work (name of the organization); — city,
country; — email address (e-mail); - phone
number (cell).

ABTOpPObIH, aTbl-eHi aTay cenTirinaoe 6epinepqi.
Baprblk akmnapaT To/blK HblCaHda KepceTinea,.
ABTOpnap Typalnbl aknapaT YW Tinge (Kasak,
OpbIC YXaHe aFbliiLbIH) 6epinea;.

MaKranaHblH 3MEKTPOHObIK, HYCKachl >Kyp-
HanOblH CalTbl apKblibl  KabbingaHagbl:
https:/bilim-uba.kz

BannaHbic TenedoHpapbl: 87172725882

Makananapabl aBTopnap MyKUAT Tekcepin,
eHOeyi Kepek. Xapwuanayra KoMblnaTbiH
TananTapFa coMKec Ke/IMenTiH MaKananap
KabblngaH6amabl. Pepakuuma MakanaHbl
o0ebun >oHe CTUNUCTUKaNbIK eHOeyMeH
aHanbicnangbl.
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MpaBuna ansa aBTopoB
Hay4YHoO-negarorn4yeckKkoro
XypHana «BiniMm»

YcnoBusa ny6nm(auuu cTaTbMm:

Ona obecrnedyeHUs LEMNOCTHOCTU Hayu-
HbIX MCCreqoBaHMiM aBTopaM Heobxoau-
MO MPUOEPKMBATLCA MeXXAYyHaPOAHbIX
CTaHOAPTOB Hay4YHbIX MyBMKaumi.

Mpy npenoocTaBneHMM CcTaTbM aBToOpP
rapaHTUPYET, UTO CTaTba ABMAETCH OpU-
rMHanbHOM, paHee He nyb6nmMKoBanach
B APYroM WCTOYHWKE B TeKyLleM Wiun
aHanorM4yHoMm BuMAe, cTaTbad He Obina
repenaHa OpyruMm msnatenam. MNepeBo-
Obl cTaTel, onybMKOBaHHbIX Ha OPYrMX
A3blkax, He NPUHKMatoTCS.

Pe3ynbTaTbl  MCCNeOoBaHW  OOMKHbI
BblTb KOHKPETHbIMU, C HEUCKaXKEHHbIMM
OaHHbIMW, OOMKHbI 6biTb COGMOAEHbI
OUCUMMIMHapHble NMpaBuna cbopa, oT-
60pa 1 06paboTKM MaTepmasnos.

MopanoK pacnonoXeHUa aBTOPOB B CTa-
Tbe onpepengerca camMmmMMmM aBTOpPaMMU
M rnocne nogadn B pedakumio ocTaeTcsa
6e3 nsmMeHeHud. JobaBneHmne mnm yoa-
NleHMe aBTOPOB Ha aTanax pefakTnpoBa-
HWa He gonyckaeTcda. He paspeluaetcsa
MeHATb aBTOPOB MoOcNe MpPUHATUA cTa-
TV pedakumen.

B HoMep gonyckaeTtcs He 6onee ogHOM
PYKOMMUCKU OT OOHOro aBTopa SIMbo Toro
YK€ aBTopa B COCTaBe KOM/eKTMBa CoaBk-
TOpPOB.

Konumn4yecTBo COaBTOPOB OAHOMN CTaTbU —
He 6onee 4.

CTeneHb OPUTMHANbHOCTM CTaTbW OOMXK-
Ha coCTaBNATb He MeHee 70 % (cornacHo
peLleHnto pefakLMoHHOM Konnermm).

Ecnv cTaTba OTKIOHEHa aHTUMIarnaToM nUnm
peueH3eHTOM CTaTbsl BO3BpallaeTcs aBTo-
Py Ha OOpaboTKy. ABTOP MOXET MOBTOPHO
OTMPaBWTb CTaTblo Ha aHTUMAArMaT Unn pe-
LleH3eH3MpoBaHMe 1 pas.

OTBETCTBEHHOCTb 3a cofepyKaHWe cTaTbM
HeceT aBTOpP.

PefoakuuMa He 3aHMMaeTCa NMTepaTypHOM U
CTUNUCTUYECKOM 06paboTKOM CTaTbu.

CTaTbW, 0pOpPMIIEHHbIE C HapyLLUeHWeM Tpe-
6oBaHUM, K Ny6NMKaLMmM He MPUHKMAOTCA U
BO3BpalLlatoTca aBTopaMm.

HaTton MNOCTYrJ/ieHNd CTaTbM CHUNTAETCA OaTa
nonyvyeHund pe,El.aKLl,MGlZ ee OKOH4YaTes/TbHOIro
BapWraHTa.

JIML0, KOTOPOE BHECTO HaUBOMbLUMM UHTEN-
ﬂeKTyaﬂbeH;l BKMan B NMoArotoBKY PYKOMu-
cu (Mpu ABYX M 6Gonee coaBTopax), ABAsETCA
aABTOPOM-KOpPPeCrnoHOeHTOM U obo3HayaeT-
ca «*».

Ecnu aBTOpbI pa3HbiX y4ebHbIx 3aBeaeHU,
TOorga yKasblBaeTcs undpamm 1,2.

CTaTbM NyOMKYOTCA MO Mepe NoCTyneHus.
XXypHan dopmMmpyeTca ncxoga M3 Konmye-
cTBa He 6onee 20 cTaTer B O4HOM HOMepe.

MpuopuTeTHbIe HanpaBeHUs:

1) O6pasoBaTenbHaa MONUTUKA, UHHOBA-
UMM 1 undposmsaLma B obpasosaTerb-
HOM Mpouecce;

2) MeToguKa npenogaBaHMa NpeaMeToB;

3) BocnuTaHue 1 pa3BUTUE NIUYHOCTY;

4) CneumnanbHoe U MHKMO3MBHOE 06pa3o-
BaHUe;

5) HenpepbiBHOe Meparoruyeckoe obpa-
30BaHMe.
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A3blK NY6NMUKALMUI: KA3axCKUM, PYCCKUM,
AHMMMNCKUM, HEMELKMW, GPaHLY3CKUIN U Ty-
PeLKUN.

HayuyHaa cTaTba — U3NOXKEHME COBCTBEHHbIX
BbIBOJOB U MPOMENXYTOYHbIX UMM OKOHYa-
TenbHbIX Pe3ynbTaToB  Hay4yHOro uccre-
[OBaHMA, 3KCNepUMeHTanbHOM WM aHa-
NNTUYECKOW [eaTeNbHOCTM, copepXKallee
aBTOPCKME pa3paboTKK, BbIBOAbI, PEKOMEH-
Jauun paHee He onybnMKoBaHHble U 06-
nagawouime HOBW3HOM, UM MOCBALLEeHHOoe
paccMOTpeHuto paHee ony6nMKOBaHHbIX
Hay4HbIX CTaTel, CBA3aHHbIX 0bLLEeNn TeMoin
(cncTemMaTudecknin 063op).

CTPYKTypa Hay4HOM CTaTbM BKIIlOYAET Ha-
3BaHMWe, aHHOTaLUMK, KtodeBble CroBa, Oc-
HOBHbIEe MOMOXXeHWs, BBeAeHWe, MaTepuarbl
1 MeTo[bl, pe3yrbTaTbl, 0OCYyXKAEHMe, 3aK/TH0-
yeHue, MHGopMaLMIo O PUHAHCUPOBAHUM
(MPY HaNUYKMKM), CNUCOK NUTEPaTYPbI.

ObbeM cTaTby (6e3 ydeTa Ha3BaHMW4, cBe-
OeHUM 06 aBTopax, aHHOTaALMM, KIOYEeBbIX
cnoB, 6ubnmorpadmyeckoro crnmcka) Oon-
YXEH COCTaBNATb He MeHee 2 000 cf1oB U He
npeBblwaTb 5 000 cnoB. PyKonmcK OO/ KHbI
6bITb MpeacTaBneHbl B popmate Word.

HayudHble cTaTbW O0/MKHbI OblTb 0dopMne-
Hbl COrnacHoO 6a30BbIM M3OaTENIbCKMUM CTaH-
fapTtam no odopMeHmto cTaTe B COOTBET-
ctBuK ¢ TOCT 7.5-98 «KypHanbl, C6OpHUKM,
MHbOopPMaLMOHHbIE U3OaHUA. M3paTenbckoe
odbopMneHne nybnnKyeMbix MaTepuanoBs,
npucTaTemMHbIX 6UBAMOrpadUUeckmnx crm-
ckoB B cootBeTcTBUMKM ¢ TOCT 7.1-2003 «bu-
6nunorpadumyeckasa 3anuce. bubnumorpadu-
yeckoe onucaHune. Ob6uime TpeboBaHUSa U
npaBKa COCTaBNEHUSA.

B pepakuuto npenocrtaBnsgeTca 31eKTPOH-
Hafd BEPCUnNA CTaTbW.

Tpe6oBaHusA
K aBTOPCKOMY OpUruHany

dopmaTt — Microsoft Office Word onga
WINDOWS.

lapHUTypa — Times New Roman (gon4a
PYCCKOIro U aHMMMWCKOro a3blkoB), KZ

Times New Roman
Aa3blka).

(on1g  Kazaxckoro

Pasmep wpwmdpTta OCHOBHOIO  TekK-
CcTa — 14 NyHKTOB, LUBET WpndTa YEPHbIN.

Monga: neBoe — 30 MM, nNpaBoe — 15 MM,
BepxHee — 20 MM, HmKHee — 20 MM,

BbipaBHMBaHMe TekcTa

CTpaHULLbI.

mno LwMpuHe

A63aLHbI oTcTyn - 1,0.

MeXCTPOYHbIM  MHTEPBAN OCHOBHOIO
TekcTa — 1,0. Mexxay ab3auamMum He O05mK-
HO OblTb AOMONTHUTENbHbIX MEXCTPOY-
HbIX MPO6GenoB N NHTEPBaNoB.

Mpu Habope TeKCTa He O0MyCcKaeTca Uc-
MoSib30BaHMe CTUNEN 1 He 3aat0TCa KO-
TIOHKM.

HeoonycTmnMbl BbIHOChI I'Ipl/lMeanl/ll;l Ha
nongd.

MpuWHATbIE BblOeNeHUa — KypCKmB, Nony-
YUPHbIA LLIPUDT.

Oedunc gonkeH oTnmMyaTbca OT TUpe.

MnntocTpauymm, nepedyeHb PUCYHKOB U
MOAPUCYHOYHbIE HAOMWCKU K HUM  Npea-
CTaBAIOT MO TEKCTY CTaTbW. B aneKTpoH-
HOWM BEPCUU PUCYHKKM W UNIKOCTPaLUU
npeacrtasngatotca B dopmate TIF umnm
JPG ¢ pa3pelleHmneM He meHee 300 dpi.

MaTemMatuyeckme GOPMysbl  OOMKHbI
OblTb HabpaHbl B Microsoft Equation
Editor (kaxkgas dopMyna — oanH 0BbeKT).

CTpyKTypa cTaTbu (Nnogpo6Hee cM.
«O6pa3sel opopMNIeHUs cTaTen»):

MPHTW (MexrocyoapcTBeHHbIN pybpu-
KaTop Hay4YyHOM TexHMYeckom MHPopMa-
umu) https://grnti.ru/;

Ha3BaHWe CTaTbW (KUPHbIY LWPUGDT, HA
TPEX f3bIKAX: PYCCKOM, KA3AXCKOM, QH-
[JINVICKOM);

MHMUManel n dammnumio (-1) aBtTopa (-oB)
— Ha Ka3axCKOM, PYCCKOM W aHMMTMNCKOM
A3blKaX PKUPHbBIV LWPUET),

addunmnaumio (Mecto paboTbl/yuebbl, ro-
pofn, CTpaHa) Ha Ka3axCKOM, PYCCKOM W
AHITIMNACKOM A3bIKaXx,;
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B aHHOTaUMWM OOMKHbI OblTb KPaTKO U3-
NOXKEHbI LLeNb MCCnegoBaHMd, OCHOBHbIE
pe3ynbTaTbl M OCHOBHbIE BblBOAbI. AH-
HOTauMa npeacTaBnaeT cobown copep-
YKaTenbHOe pe3toMe BCEero OOKYMEHTa,
HamucaHHbIM B oAHOM ab3aue (150-300
CMOB (KYPCUB, HEXXUPHbIV LPNEPT, 12 Ke-
r7ib).

AHHOTaUMA O0MKHa 6biTb MHPOPMATUB-
HOM W CTpyKTypupoBaHHOM. [laeTca Ha
Ka3aXCKOM, PYCCKOM W aHTTIMINCKOM 63bi-
Kax.

KItoueBble crioBa — HAbop CoB, OTpaXka-
IOLLMX CcoaepyaHMe TeKCTa B TepMUHaxX
06beKTa, Hay4YHOM OTpac/in M MeToaoB
nccnenoBaHma. PekoMeHaoyemMoe Komu-
4eCTBO KJ/tOYEeBbIX CMOB — 4-8, Konuye-
CTBO CTOB BHYTPW K/to4eBOM ¢ppa3bl — He
6onee Tpex, gatoTca B Nnopsake Mx 3Ha-
YMMOCTU, T.e. CaMOe BaXKHoe K/lto4yeBoe
CMMOBO CTaTbW OO/IXKHO ObiTb MEpPBbIM B
cnucke.

TeKCT cTaTbW MU3naraetca B onpeneneHHom
rMocnenoBaTesbHOCTM €ro Yactel U BKJoYa-
eT B cebs:

BBegeHue. Bo BBeOeHWU OTpaKaloTcd
pe3ynbTaThl MpefLecTBYOWUX (CMexX-
HbIX) PaboT yueHblX, METOAbl UCCenoBa-
HWMA, Mpoledypbl, NapamMeTpbl U3Mepe-
HUA U T.0.

MaTtepuanbl 1 Mmetoabl. [JOM>KHblI COCTO-
ATb M3 OMUCaHUA MaTepuranoB M xoda
pPaboTbl, @ TaKyKe MOosIHOro ONMCcaHMs 1c-
MoNb30BaHHbIX METOO0B.

Pe3ynbTatbl. B Hay4dHOM cTaTbe oOMwu-
CblBalOTCA CTaguUU W 3Tamnbl 3KCNepwu-
MEHTOB WM OMbITOB, MPOMEXYTOYHbIE
pe3syneratel U o0BOCHOBaHME obLlero
BblBOAa B BMAE MaTeMaTmyecKoro, du-
3MYECKOro UMM CTAaTUCTUYECKOro Obb-
acHeHwa. MNpoBoaMMble MccnegoBaHWsa
npenocTaBnaTca B HarngaaHom dopme
He TOMbKO 3KCMEPUMEHTAsNIbHO, HO U Te-
OpeTUnYecKn. IToO MOryT ObiTb TabnuLibl,
cXeMbl, rpaduyeckme Moaenu, rpapukm,
ovarpammbl 1 gp. ®opMmynbl, ypaBHe-
HWUA, PUCYHKU, doTorpadum U Tabnunubl
OOMKHbI MMeTb MOAMMUCK UMM 3arofioB-
KW.

O6ceypeHue. B pasgene ObcykoeHue
— NpuUBOAUTCA aHanu3 u obcyxaeHwe
MOMYy4YEHHbIX BaMU pPe3ynbTaToB Uccre-
noBaHUA. NpmMBOLOATCA BbIBOAbI MO MOy-
YEHHbIM B XO4€E UCCMefoBaHUA pe3y/b-
TaTaM, PacKpbIBaeTCa OCHOBHAas CyTb. M
3TO OOWMH M3 CaMbIX BaKHbIX pPa3fenos
cTaTbM. B HeM HeoOXOAMMO MpPOBeCTU
aHanM3 pesynbTaToB CcBoen paboTbl U
obcyKaeHne COOTBETCTBYHOLLMX pe3y ib-
TaTOB B CPaBHEHWW C NpeablayLLUMMy pa-
60TaMmn, aHaM3aMM U BbIBOOAMM.

3akntoyeHune. Cobupatotca Tesucbl o6
OCHOBHbIX OOCTMXXEHUAX MPOBedeHHbIX
mccnegoBaHmnin. OHKM MoryT 6biTb Mpeq-
CTaBMeHbl B MMCbMEHHOM BMae U B BUae
Tabnuy, rpadmKos, LMdpP 1 cTaTUCTUYe-
CKMX TOKa3aTenen, XapaKTepusyroLmx
BbIIB/IEHHbIE OCHOBHblE 3aKOHOMEPHO-
CTW. 3ak/oYeHne O0MKHO 6biTb Npem-
cTaBneHo 6e3 MHTepnpeTauuMm co CTo-
POHbI aBTOPOB.

BnarogapHocTb / nHpopmaumsa o du-
HaHCUPOBAHUU (MPU HANUYMK).

CnuncoK Ucrnonb3oBaHHbIX UICTOYHMUKOB.

B cnncke nuTepaTypbl A9 [OaHHOro
YKypHana OoMMKHbl 6blTb YKa3aHbl TOSb-
KO Te WCTOYHMKMK, Ha KOTOopble ccCbina-
lOTCA B TEKCTe CTaTbW. [lepen cocTasne-
HMEeM Ccrnucka crefyeT MpoBEpPUTb, UTO
BCe MnepedncrieHHble UCTOYHUKKM Oblnn
YMOMAHYTbI B CTaTbe. Takxe obazaTefb-
HbIM TpeboBaHMEM dBMFeTCa Hanuyume
OTeYeCTBEeHHbIX WCTOYHUKOB, BKJItOYad
paboTbl, OCHOBaHHble Ha WccregoBa-
HUAX U NyenuKaumax BHYTPU CTpaHbl.
Kpome Toro, cnenyeT 0o6aBuTb B CMIMCOK
nmMTepaTypbl UCTOUYHUKU U3 MeXKayHa-
POLOHbBIX Hay4YHbIX 633 JaHHbIX, TAKMX Kak
PubMed, Scopus unn Web of Science,
cogepykallme LWUPOKUM CreKTp Hayud-
HbIX MyBAMKaLMin U nccrnegoBaHui, npo-
BeOEHHbIX B Pa3/IMYHbIX CTPaHax.

Cnncok nnTepaTypbl  OO/MKEH OblTb
odopmneH B coorBeTcTBMU C TOCT 7.5-
98; TOCT 7.1-2003. Bce cCbiTKM OOJIKHbI
ObITb AaHbl Ha a3blke opurmuHana. Ccbis-
KM W CHOCKW, MpWBeOeHHble B CTaTbe,
MPOHYMEPOBbLIBAKOTCA U 3aK/OYAOTCA B
KBagpaTHble CKOOKW. B cnyyae Hannuma
B CMWCKe NnTepaTypbl paboT, Nnpencras-
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NIEeHHbIX Ha KMpUNaMue, Heobxogmmo
NpencTaBMUTb CMUCOK IUTEPATYPbI B ABYX
BapuaHTax: MepBblv — B OpUrnHane, BTO-
PO — POMaHM3UPOBaHHbIM andaBUTOM
(References) B cooTBeTCTBMM C American
Psychological Association http://Avww.
apastyle.org/ (pekomenoyembit 6ec-
MNAaTHbIM CanUT ANga TpaHcamMTepaumm c
PYCCKOro Ha natuHuuy https://translit.ru,
C Ka3axCcKoro Ha natuHuuy https:/qazlat.
kz).

References (14 kernb).

POMAHN3UPOBAHHbIV CMUCOK JINTEpPA-
TYypPbl OO/IKEH BbIr/ISAETb C/eAyloWnM
o6pasom: aBTop(-bl) (TpaHcAUTepaumna)
- Ha3BaHMe CTaTbM B TPaAHCNUTEPUPO-
BaHHOM BapuaHTe » [MepeBo Ha3BaHUA
CTaTbW Ha aHMMMNCKMIA 93bIK B KBALPaT-
HbIX CKOOKax] » Ha3BaHWe Ka3axoa3bly-
HOro NMB0O PYCCKOA3bIYHOIO UCTOYHMKA
(TpaHcnuTepaumsa, nmMbo  aHrMmncKoe
Ha3BaHMe — ec/in ecTb) » BbIXoAHble OaH-
Hble ¢ 0BO3HaYEeHMAMM Ha aHMMNCKOM
a3blke.

O6pasel, obopMIeHUs cn1cka nuTepa-
Typbl 1 References moyxeTe NOCMOTPETH
Mo ccbinke

Ha otaenbHOM cTpaHULLEe NMPUBOAATCH CBe-
beHunsa o6 aBTope (019 NyonMKaumm B pas-
nene «Hawm aBTopbI»):

CBepneHuna o6 aBTOpPax BKJ/IKOYaKOT Crieaytro-
Lne asieMeHTbl:

Ha Ka3aXCKOM: - aTbl, O9KECiHiH aTbl YXoHe Teri;
— FbIIbIMW aTaFbl, FbiIbIMKU Oapexeci (bap
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6onca); — nayasbiMbl HeMece Kacibi; — y-
MbIC OPHbI (YMbIMHbIH, aTaybl); — Kanachbl, eni;
— 2NEKTPOHAObIK, MeKeHalbl (e — mail); — Te-

nedoH HeMiIpi (yanbl).

Ha pycckoM: — 1Mg, OT4eCcTBO U GaMunmg;
— YYeHOe 3BaHMue, y4deHyl cTeneHb (npwu
Hanu4MK); — LOMKHOCTb MK Npodeccuto; —
MecTo pPaboTbl (HaMMeHOoBaHWe opraHwWsa-
LMW); — rOpOoA, CTPaHa; — 3NEeKTPOHHbIN agpec
(e-mail); - HoMmep TenedoHa (coToBbIN).

Ha aHrmumnckoM: — name, patronymic and
surname; — academic title, academic degree
(if available); — position or profession; — place
of work (name of the organization); — city,
country; — email address (e-mail); - phone
number (cell).

Mma aBTopa(oB) MpuBOAAT B WMEHUTENb-
HOM Magexke. Bce cBefeHUA yKasbiBaloT B
rnonHon dopme. MHbopMaLma ob aBTopax
MPUBOOAMTCA Ha Tpex A3blkax (Ka3axcKom,
PYCCKOM U @HITIMNACKOM).

DNEeKTPOHHbLIM BapWaHT CTaTbM MNPUHMMa-
eTca Yyepes Mo CPeacTBOM CanTa »KypHana:
https:/bilim-uba.kz

KoHTakTbl: 87172725882

CTaTby OOMKHbI 6bITb TLAaTeNbHO BbiBEpe-
Hbl U OTPeAaKTUpPOBaHbl aBTOpaMu. CTaTby,
odopMNeHHble C HapylleHueM TpeboBa-
HUM K Ny6ruKaumm, He NpuUHMMatloTco. Pe-
0aKUuuea He 3aHMMaeTc NuUTepaTypHOn u
CTUNINCTUYECKON 06paboTKOM CTaTbM.
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Rules for authors

of the scientific and pedagogical

journal "Bilim"

Conditions for publishing an article:

To ensure the integrity of scientific re-
search, authors need to adhere to the in-
ternational standards of scientific publi-
cation.

By submitting an article, the author
guarantees that the article is original
and has not been previously published
in another source in current or similar
form meaning the article has not been
submitted to other publishers. Transla-
tions of articles published in other lan-
guages will not be accepted.

Research results should be specific, with
unadulterated data. Disciplinary rules of
collection, selection and processing of
materials should be followed.

The order of authors in the article is de-
termined by the authors themselves and
remains unchanged after submission to
the editorial board. Addition or deletion
of authors during the editing stages
is not allowed. Also, it is not allowed to
change authors after the article is ac-
cepted by the editorial board.

No more than one manuscript from one
author or the same author in a team of
co-authors is allowed per issue.

The number of co-authors of one article
should not exceed 4.

The degree of originality of the article
should be at least 70% (according to the
decision of the editorial board).

If the article is rejected by anti-plagiarism or
reviewer, the article is returned to the author
for revision. The author can resubmit the ar-
ticle 1 time for anti-plagiarism or reviewing.

The author is responsible for the content of
the article.

The editorial board is not engaged in literary
and stylistic processing of the article.

Articles, which are not in compliance with
the requirements, will not be accepted for
publication and will be returned to the au-
thors.

The date of receipt of the article is the date
of receipt of its final version by the editorial
office.

The person who made the greatest intellec-
tual contribution to the preparation of the
manuscript (with two or more co-authors) is
the corresponding author and is designated
by “*".

If authors are from different institutions,
then they are indicated by numbers 1,2.

Articles are published as they are received.

The journal is formed based on the number
of no more than 20 articles in one issue.

Priority areas:

1) Educational policy, innovation and digi-
talization in the educational process

2) Teaching methodology

3) Nurturing and personal development
4) Special and inclusive education

5) Continuing teacher education.

Language of publications: Kazakh, Russian,
English, German, French and Turkish.

Scientific article — a statement of own con-
clusions and intermediate or final results of
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scientific research, experimental or analyti-
cal activities, containing the author’s devel-
opments, conclusions, recommendations
previously unpublished and possessing nov-
elty; or devoted to the consideration of previ-
ously published scientific articles related to
a common theme (systematic review).

The structure of the research article in-
cludes the title, abstract, keywords, main
provisions, introduction, materials and
methods, results, discussion, conclusion, in-
formation on funding (if any), list of referenc-
es.

The volume of the article (excluding the ti-
tle, information about the authors, abstract,
keywords, bibliography list) should be at
least 2,000 words and not exceed 5,000
words. Manuscripts should be submitted in
Word format.

Research articles should be designed ac-
cording to the basic publishing standards
for the design of articles in accordance with
GOST 7.5-98 “Journals, collections, informa-
tion editions. Publishing design of published
materials”, prefatory bibliographic lists in ac-
cordance with GOST 7.1-2003 “Bibliographic
record. Bibliographic description. General
requirements and rules of compilation”.

The electronic version of the article is provid-
ed to the editorial office.

Requirements for the original author

Format - Microsoft Office Word for WIN-
DOWS.

Typeface - Times New Roman (for Rus-
sian and English languages), KZ Times
New Roman (for Kazakh language).

Font size of the main text - 14 points, font
color - black.

Margins: left - 30 mm, right - 15 mm, top
-20 mm, bottom - 20 mm.

Text alignment by the width of the page.
Paragraph indent - 1.0.

Line spacing of the main text - 1.0. There
should be no additional interline spaces
and intervals between paragraphs.

When typing the text, no styles are al-
lowed, and no columns are set.

Notes are not allowed in margins.
Italics and boldface are accepted.

A hyphen should be distinguished from
a dash.

Illustrations, list of figures and captions
to them are presented according to the
text of the article. In the electronic ver-
sion, figures and illustrations are pre-
sented in TIF or JPG format with a reso-
lution of at least 300 ppi.

Mathematical formulas should be typed
in Microsoft Equation Editor (each for-
mula - one object).

Article structure (for more details
see “Sample of article design”):

IRSTI (interstate rubricator of scientific
technical information) https:/grnti.ru/;

title of the article (bold font, in three lan-
guages: Russian, Kazakh, English),

initials and surname(s) of the author(s)
- in Kazakh, Russian and English (bold

type),

affiliation (place of work/study, city,
country) in Kazakh, Russian and English.

The abstract should summarize the
purpose of the research, main results,
and main conclusions. The abstract is a
meaningful summary of the whole doc-
ument written in one paragraph (150-
300 words (italics, bold, 12-point font).

The abstract should be informative and
structured. It is given in Kazakh, Russian,
and English languages.

keywords - a set of words reflecting the
content of the text in terms of the object,
research area and research methods. The
recommended number of key words is
4-8, the number of words within a key
phrase is no more than three, they are
given in the order of their importance,
i.e., the most important key word of the
article should be the first in the list.

The text of the article is presented in a cer-
tain sequence of its parts and includes:
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Introduction. The introduction reflects
the results of previous (related) works
of scientists, research methods, proce-
dures, measurement parameters, etc.

Materials and Methods. Should consist
of a description of the materials and
progress of the work, as well as a full de-
scription of the methods used.

Results. The research paper describes
the stages and steps of the experiments,
the intermediate results, and the ration-
ale for the overall conclusion in the form
of a mathematical, physical, or statistical
explanation. Conducted research is pro-
vided in a visual form not only experi-
mentally, but theoretically as well. These
can be tables, charts, graphical models,
graphs, diagrams, etc. Formulas, equa-
tions, figures, pictures, and tables should
have captions or headings.

Discussion. The Discussion section pro-
vides analysis and discussion of your
research findings. Conclusions on the
results obtained during the research are
given, the main point is disclosed. And
this is one of the most important sec-
tions of the paper. In this section, you
need to analyze the results of your work
and discuss the relevant results in com-
parison with previous work, analysis, and
conclusions.

Conclusion. Abstracts about the main
achievements of the conducted re-
search are collected. They can be pre-
sented in writing and in the form of
tables, graphs, figures, and statistical in-
dicators that characterize the identified
main patterns. The conclusion should be
presented without interpretation on the
part of the authors.

Acknowledgements / funding informa-
tion (if available).

Bibliography.

The bibliography of the journal should
include only those sources cited in the
text of the article. Before compiling
the list, make sure to check that all the
sources listed have been cited in the ar-
ticle. Domestic sources, including works
based on domestic research and publi-

cations, are also a requirement. In addi-
tion, sources from international scientif-
ic databases such as PubMed, Scopus or
Web of Science, containing a wide range
of scientific publications and studies
conducted in different countries, should
be added to the reference list.

The bibliography should be arranged in
accordance with GOST 7.5-98; GOST 7.1-
2003. All references should be given in
the original language. References and
footnotes given in the article are num-
bered and enclosed in square brackets.
In case of presence in the list of referenc-
es of works presented in Cyrillic, it is nec-
essary to present the list of references in
two variants: the first - in the original, the
second - in Romanized alphabet (Refer-
ences) according to American Psycho-
logical Association http:/www.apastyle.
org/ (recommended free site for trans-
literation from Russian to Latin https://
translit.ru, from Kazakh to Latin https:/
gazlat.kz).

References (bold, 14 point font).

Romanized reference list should look
as follows: author(s) (transliteration) -
title of the article in transliterated ver-
sion - [translation of the article title into
English in square brackets] » title of the
Kazakh- or Russian-language source
(transliteration, or English title - if avail-
able) » output data with designations in
English.

You can see the sample formatting of
the reference list and References by fol-
lowing the link:

A separate page provides information
about the author (for publication in the
“Our Authors” section):

Information about authors includes the fol-
lowing elements:

In Kazakh: - aTbl, oKecCiHiH, aTbl YXoHe Teri;
— FblbIMKW aTaFbl, FbiNbIMU O2pexkeci (6ap
60nca); — naya3blMbl HEMece KacCibi; — YKyMbIC
OpPHbl (YMbIMHbIH, aTaybl); — Kanacbl, eni;
— D2MIEKTPOHObIK MekeHXawbl (e — mail); —
TenedoH HeMiIpi (yanbl).
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In Russian: - 1m4q, otyecTBO U damMunug;
— y4YeHoe 3BaHWe, YyYeHylo cTemneHb (npu
HanU4MmM), — OOMKHOCTb UMM NPOodeccuto;
- MecTo pPaboThbl (HanMeHoBaHUe
opraHwvsauuun); - ropopn, CcTpaHa, -
SNEeKTPOHHbIM agpec (e-mail); - Homep
TenedoHa (COToBbIN).

In English: - - name, patronymic and sur-
name; - academic title, academic degree (if
any); - position or profession; - place of work
(name of the organization); - city, country;
- electronic address (e-mail); - telephone
number (cellular).

The name of the author(s) should be givenin
the nominative case. All information should

be given in full form. Information about au-
thors is given in three languages (Kazakh,
Russian and English).

Electronic version of the article is accepted
via the journal's website: https:/bilim-uba.
kz/

Contacts: 87172725882

Articles should be carefully checked and
edited by the authors. Articles that are not
in compliance with the requirements for
publication will not be accepted. The edi-
torial office does not engage in literary and
stylistic processing of the article.
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KasakcTaH Pecnybnumkacsl
OkKy-aFapTy MUHUCTPAITIHIH,

«bl. ANTbIHCAPWH aTbIHAAFbI
¥NTThIK 6iniM akageMuacsl» LLUXKK PMK.
HypHan 2000 »bln4blH MaMblpblHaH
LWblFa GacTagbl.

BacbinbiM 3 aviga 6ip peT wWhbiFagbl.

XypHan KasakctaH PecnybnmKacbiHbiH,
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(2023 »kbinFbl 20 aknaHOaFbl
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aKMapaT areHTTIriH »XaHe »eninik
6acbiNbIMObl KaWTa ecernke Kot Typarsbl
NeKZ94VPYO0064976 KyaniK).

KypMeTTi oKkbipMaHOap MeH aBTopnap!
XXypHanga »apuvanaHraH
MaTepuanmap penakUMaHbiH,
Ke3KapacblH 6ingipmenai.
DaKTinep MeH ManimMeTTepaiH,
AHbIKTbIFbIHA, COHOAN-aK CTUINCTUKANbIK,
KaTenepre aBTopap »KayanThbl.
YXypHanfa WblkkaH MaTepuangapabl
penaKuUMAHbIH KeMiCiMiHCI3
Kellipin 6acyrFa 6onmManvibi.

MekeH)Xamnbl:

010000, AcTaHa K,,
MaHrinik En nanr, 8/2
«AnTbliH Oppga» BO.
E-mail: bak@uba.edu.kz
Bacyra 15.09.2025 Kon Kombingbl.
Miwim 60*90 1/8
W.6.T. - 28,13. RISO 6acbinbiM.
TapanbiMbl - 300 gaHa.
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[n3alnH »xoHe NonnrpaduanbiK KblaMeTTep
6eniMiHae GacbinbIn WblFapbiagbl
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YupeauTtenb XypHana:
PI'T1 Ha MNXB «HaumoHanbHagqa
akagemMma obpasoBaHUA
M. M. AnTblHCapWMHa» MMUHMCTEPCTBA
rnpoceelleHnsa Pecnybnmki KasaxcTaH.
XKypHan nsgaetca ¢ maa 2000 roga.

MepuoanyHocTb 1 pa3 B 3 MecqaLa.

YXypHan noctaBneH Ha nepeyyeTt
B KoMuTeTe MHbopMaLmm MmnHmcCTepcTBa
MHPOPMaLMUM 1M OBLLECTBEHHOMO Pa3BMUTUA
Pecny6nukm KasaxcTtaH

(CBmpeTtenbcTBO N2KZ94VPYO0064976
O mepeyyeTe MEPUOOMNYECKOIO MEeYaTHOro

mn3gaHusa, MHOOPMaLMOHHOIO areHTCTBa

M CETEBOrO U3gaHuda
oT 20 ¢peBpanga 2023 roga).

YBa)kaeMble yuTaTtesnm n aBsTopbl!
Ony6nnKoBaHHbIE B yKypHane MaTepuanbl
He oTparkatoT
TOUKY 3peHUAa pefaKumu.
OTBEeTCTBEHHOCTb 3a JOCTOBEPHOCTb GaKTOB
M cBeoeHWMIN B NybnmKaumax,

a TaKXKe 3a CTUAUCTUYECKMe
OLWMOKM HeCyT aBTOPbI.
lNepeneyaTka MaTepManos,
onybMKOBaHHbIX B YKypHane,
[0MyCKaeTCcsa TOMTbKO C cornacusa peaakumm.

Haw agpec:
010000, r. AcTaHa,
np. MaHrinik En, 8/2,

BL, «AnTbiH Opaa».
E-mail: bak@uba.edu.kz
[MognucaHo B neyvatb 15.09.2025
dopmaT 60*90 1/8
ycn.ney.n. - 28,13. Nevatb RISO.
Tupax - 300 aks.

OTtnevaTtaHo B OTOoene aMsanHa

M monmrpadPuUyecKmx ycnyr
HAO mnM. N. AnTblHCapUHa.
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