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Abstract. The article delves into the issues of implementing notions of
sustainable development textbooks in schools as well as how the problems
could be resolved. On the one hand, it is necessary to bridge the gap between
the content of education and modern science. On the other hand, it is necessary
to get rid of excessive academic textbooks, bring them closer to real life. Thirdly,
itis necessary to integrate the ideas of sustainable development into the content
of textbooks in order to teach children to live, to form resilience skills, and social
values. Textbooks on natural sciences for secondary schools in Australia, the USA
and Germany were analyzed. The results of comparing the texts of traditional
textbooks and texts on sustainable development using the Gunning Fog Index
and the Flesh Reading Ease scale are shown. The research done by the authors
showed that artificial intelligence, together with blockchain, can play a key role
in adapting textbooks on sustainable development in accordance with the needs
of the subject and the age of students. Collect data on sustainable development
from various sources, establish links between them, identify areas where this
information will be needed, link it to real-time, take into account the changing
knowledge base in subject areas and ensure that it corresponds to the content
of the course. A summation of such an assessment of research has led to the
revelation that artificial intelligence, virtual, augmented and mixed realities
as part of the educational content may contribute to improvements within the
learning process, making it exceptionally engaging to the participants.
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Introduction

In the context of global transformations and increasing interdependence between human
activities and natural systems, the integration of sustainable development principles into
education is no longer optional - it is imperative. Education for Sustainable Development (ESD)
has become a central theme in international policy frameworks, including the United Nations’
2030 Agenda for Sustainable Development and UNESCO’s Global Education Monitoring
Reports. School education plays a fundamental role in preparing future generations to address
the complex challenges of climate change, biodiversity loss, social inequality, and economic
instability. At the core of this educational transformation lies the school textbook - still the most
widely used and authoritative learning resource across the globe.

Despite the rapid evolution of digital resources and open educational platforms, the textbook
remains central in most education systems, especially in formal primary and secondary
education. It guides the instructional process, reflects the approved curriculum, shapes students’
understanding of subjects, and significantly influences the values they adopt. Therefore, the
question of how well textbooks incorporate the principles of sustainable development and how
effectively these principles are communicated to students becomes a matter of international
importance. However, the integration of sustainability concepts into educational content is not
just a matter of adding new information; it requires a holistic revision of how content is selected,
structured, and presented to learners.

One of the key challenges in this regard is the ergonomics of educational texts. While
ergonomics is traditionally associated with the design of physical work environments, its
principles are equally applicable to cognitive and educational settings. In the case of textbooks,
ergonomics refers to the comprehensibility, readability, accessibility, and usability of texts. An
ergonomically designed textbook facilitates learning, reduces cognitive load, and promotes
student engagement and motivation. In contrast, overly academic, dense, or fragmented
content can alienate learners, reduce comprehension, and ultimately hinder the achievement
of educational goals.

This problem is especially relevantin the context of sustainable development education. Many
sustainability-related topics are interdisciplinary by nature and involve complex terminology,
abstract ideas, and unfamiliar concepts. This complexity often results in content that is textually
and conceptually challenging for school students. Moreover, the presentation of such content
in textbooks is frequently episodic and fragmented, lacking coherent integration with existing
subject matter. The result is an increase in textual difficulty that places additional cognitive
demands on students, particularly those in secondary education, where the foundation for
scientific and critical thinking is still being formed.

In recent years, Artificial Intelligence (AI) has emerged as a powerful tool for analyzing and
improving the ergonomics of educational materials. Readability indexes such as the Gunning
Fog Index and the Flesch Reading Ease Scale offer measurable parameters to evaluate the
complexity of educational texts. These tools enable researchers, educators, and textbook authors
to assess whether a given text is appropriate for a particular age group and academic level.
When integrated with Al technologies, these assessments can be performed at scale, allowing
for the systematic evaluation of large bodies of educational content across subjects and grade
levels. Al can also support the real-time updating of textbook content, ensuring alignment with
the most current scientific knowledge and pedagogical approaches.
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Furthermore, Al applications extend beyond readability analysis. They enable adaptive
learning, personalized content delivery, and the integration of immersive technologies such as
virtual, augmented, and mixed reality. These innovations have the potential to revolutionize
textbook design, transforming static texts into dynamic learning environments that respond to
students' individual needs and learning styles. When applied to sustainability education, such
technologies can help bridge the gap between abstract concepts and real-world applications,
making complex issues like climate change, ecological interdependence, and global citizenship
more relatable and engaging for students.

In this study, we explore the ergonomic qualities of textbook texts on sustainable development
using artificial intelligence tools. We analyze textbook materials from secondary schools in
Australia, the United States, and Germany to compare the readability of traditional subject
content with that of sustainability-related inserts. By applying the Gunning Fog Index and the
Flesch Reading Ease Scale, we aim to determine whether the sustainability content included in
current textbooks is cognitively appropriate for the intended student audience. Additionally,
we examine how Al and related technologies, including blockchain, can be leveraged not only to
evaluate but also to improve the ergonomic characteristics of educational texts.

The urgency of this research lies in the global call for educational systems to respond to the
demands of a rapidly changing world. As the challenges of sustainable development grow more
acute, so too must our efforts to prepare students not only with knowledge but also with the
values, attitudes, and competencies needed to create a sustainable future. The school textbook
must evolve accordingly - from a static repository of facts to a dynamic tool for critical thinking,
problem-solving, and active citizenship. Ensuring that this transformation is ergonomic - that
is, accessible, usable, and inclusive - is essential for its success.

Methods

An educational facility with universal accessibility probabilities targeted towards all students
in accordance with their interests is a human right regardless of their place of residence - a city
or a village, where he/she studies - in a public or private school, and, of course, regardless
of the social status and income of their parents. The common educational space is a factor
of international and national security, especially in the conditions of intensified migration
processes and interethnic conflicts.

The unified educational space is a tool for comparing the qualification level of graduates,
forming common requirements for the knowledge and skills of graduates, and ensuring the
mobility of the qualified labor force. The unified educational space of sustainable development is
implemented at the level of educational organizations through an institution-wide approach to
ESD, school partnership with the local community, including educational and practical activities,
educational ecosystems of the region, country, as well as globally, with the coordinating function
of UNESCO (Bourn, 2016).

Focusing on the ergonomics of learning labor, the unified educational space appears as a
complex, multilevel project that gives the education system a new quality. The unified world
educational space reflects the unification of national educational systems of different types and
levels, significantly differing in goals, objectives, qualitative state and even in philosophical and
cultural traditions.
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However, the creation of the world educational space is not a simple assimilation of national
systems into a single whole. Moreover, it is not the absorption of the «strong» education into the
«weak» one. It appears as a voluntary, mutually beneficial movement towards an integrity that
combines the best characteristics of the integrated subjects.

Aspects of unifying the educational space can be regarded with respect to educational
standards, forms, content and methods of education, curricula, methodological aids, support,
and didactics, for they display the importance of quality education.

The unification of the space of education is depicted through the process of combining
textbooks, basic curricula, and qualifications for teachers, certification transparency and general
resources for education. Educational environment is of need of such practices as they are
crucial to the school climate and the setting in which lessons take place. At the same time, each
school should retain its own ways of achieving and realizing a unified educational environment.
An example of education unification is the formation of «soft» skills, international education
quality assessment (Niemi et al., 2018). We find examples of the unification of final certification
formats in many countries of the world.

Ergonomics of educational labor is its complex characteristic, which includes the student's
working capacity, comfort of study, satisfaction with it, optimality of load, its safety, rationality
of educational work, and its efficiency (Saha et al., 2024; Huang, Spector & Yang, 2019).
The changing nature of the educational process, its globalization, requires justification and
elaboration of its ergonomic link.

In school conditions, it is possible to consider students' activity as labor activity, which allows
us to impose a systematic approach of ergonomic methods on the organization of teachers'
work and the training of students. Solving ergonomic issues related to the strive to attain the
improvement of the effectiveness and quality of learning, as well as personal development and
participants’ health, who engage in the pedagogical process, is essential.

Scientific organization of labor at the workplace firstly implies a rational work process,
reduction of students' fatigue, elimination of unnecessary and inconvenient movements, which
ensures high labor productivity and quality of work.

The ergonomic educational process is characterized by:

- holistic pedagogical and ergonomic concepts that allow interaction of the «teacher - learner
- learning environment» model to be implemented into a process which is in the state of being
controlled must be developed and implemented into educational facilities;

- representation of the classroom as an ergonomic system, specially organized as a unit of
participants and material objects in the training process, pursuing an ergonomic approach to
educational and pedagogical activities;

- creating favorable conditions for ensuring a high quality of education, developing students'
creative abilities, realizing psychological and socio-cultural opportunities, preserving and
strengthening the health of those involved in the educational process, and improving the health
of pedagogical work.

The main problems of any educational organization from the standpoint of an ergonomic
approach are:

- this is the choice of effective learning tools, taking into account how optimally efforts,
money and time will be spent;

- ergonomic requirements for the information and subject space of the school;

- ergonomic conditions for the creation and practical application of new teaching tools and
complexes;
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- optimal conditions for determining the quantity and quality of data and the main sources.

In the ergonomic approach, the most important thing is to preserve the mental and physical
health of the subjects of the training process and to prevent negative functional states.

The ergonomic approach is the backbone of the school's unified teaching spaces. The
second element that makes up the system is information and communication. The content-
organizational factor includes structural components: the content of the activity and the ways
of carrying out activities, which are implemented on the basis of pedagogical principles and
methods. The content of the analytical and resultant factors is the correspondence of the results
of the activities of the subjects of the pedagogical process to specific goals.

A sign of the ergonomics of the educational process is pedagogical efficiency. That is, the
ergonomic use of resources to achieve results in teaching and educating students (Creemers,
2023). In determining didactic efficiency, almost all researchers emphasize the criterion -
«time», as well as amount of educational content, «xamount of material and spiritual costs». In
this case, the time costs of solving didactic tasks per unit time (speed) are fixed. It is known that
students spend time solving tasks, in addition to many other factors (intelligence, knowledge
level, etc.), which depend on the complexity of the tasks proposed.

It is known that the content of school textbooks rarely changes. However, today there are
loud public calls for their renewal. On the one hand, it is necessary to overcome the gap between
the content of education and modern science. On the other hand, it is necessary to get rid of the
excessive academic nature of textbooks, to bring them closer to real life. At the same time, there
is a problem of excessive complexity of textbooks, which causes difficulties in the perception and
assimilation of educational material by students (Van Merriénboer & Sweller, 2019). Thirdly, it
is necessary to integrate the ideas of sustainable development into the content of textbooks in
order to teach children to live, to form resilience skills and social values (El Massoudi, 2024).

The task of revising school textbooks based on the ideas of sustainable development did
not arise today. UNESCO and the Georg Eckert Institute have published a number of important
manuals and expert studies, including the UNESCO Guide to Textbook Research and Revision
by Falk Pingel. It focuses on the revision/adaptation of school textbooks and other learning
materials to unify them on the basis of sustainable development ideas in order to create a
common educational space for sustainable development (Foster, 2024).

The UNESCO Global Education Progress Report Education for People and Planet: Exploring
Education for People and Planet: Exploring the Future for All, was published in 2016 (UNESCO,
2016). In the same year, the Global Education Monitoring Report. «Sustainable development
textbooks» (2024) appeared (UNESCO, 2024). Both documents called on world governments
to review and urgently update the content of textbooks in line with the core values of the 2030
Agenda for Sustainable Development.

In 2017, a network was launched to integrate SDG Target 4.7 and Social-Emotional Learning
into teaching materials (NISSEM) as a resource to facilitate the operation of SDG objective
4.7. The International Education Society, UKFIET in 2017, the UCL Institute of Education and
then George Washington University initiated this work. All initiative groups point out that
the integration of Sustainable Development Goals and soft socio-emotional knowledge into
textbooks should start at an early age (International Baccalaureate Organization, 2024).

Textbooks for Sustainable Development: A Guide to Embedding, produced by the Mahatma
Gandhi Institute of Education for Peace and Sustainable Development (UNESCO MGIEP, 2017),
was of great assistance in this work.
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The 2021/2 Education Monitoring Report, Non-State Actors in Education: Who Chooses?
Who Loses? underscores the importance of this matter, a point reaffirmed by UNESCO in Paris
(UNESCO, 2021).

How is this direction being fulfilled and are textbook texts becoming too complicated in terms
of ergonomics? In our study, we analyzed 9 textbooks on natural sciences (physics, biology,
chemistry) for secondary school (7-9 grades), published in 2015-2023 in Australia, USA and
Germany (3 from each country). The selection criteria included: official adoption in the school
program, presence of sections related to sustainable development, and accessibility in print
or digital format. The analyzed material amounted to approximately 250 pages (25-30 pages
per textbook). Only the textual parts of the chapters (paragraphs, exercises) were considered,
without illustrations or graphical materials.

Fragments of traditional subject texts were compared with new texts included in the
textbooks about sustainable development. For readability assessment, we applied the Gunning
Fog Index and Flesch Reading Ease, using the Python 3.11 library textstat (v. 0.7.3). Additional
metrics such as average sentence length, word count per paragraph, and the share of specialized
terminology were calculated.

Using artificial intelligence capabilities, we applied the Gunning Fog Index, or simply the FOG
index (Dzyatkovskaya, Nesterova and Dlimbetova, 2020), and the Flushing Reading Ease Scale.
Automated analysis was carried out with tools developed by the software company PLATINUM,
whose contribution consisted of creating a preprocessing module for text normalization,
integrating readability metrics, and designing a user interface for displaying results. Their
role was technical implementation rather than conceptual design. The capabilities of artificial
intelligence for analyzing educational content were evaluated with the help of specialists from
the software development company PLATINUM.

Results and discussion

The Fog Readability Index is a measure of the difficulty of the reader's perception of a text.
The readability index can be calculated based on several parameters: length of sentences, words,
specific number of the most frequent (or rare) words, etc., using the formula: readability index
= 206.835- (84.6 x average word length)- (1.015 x average sentence length). The Flesch Reading
Ease Scale, designed for the English language, is assessed using the formula: FRE = 206.835 -
1.015 ASL - 84.6 ASW, where ASL represents the average sentence length and ASW denotes
the average number of syllables per word. Scores ranging from 90 to 100 indicate that the text
is easily comprehensible for elementary school students, scores between 60 and 70 suggest
it is suitable for high school graduates, while texts with scores from 0 to 30 are intended for
individuals with a higher level of education. The results of the analysis are presented in Table 1.

Table 1. Results of a comparison of traditional textbook texts and sustainability texts using the
Gunning Fog Index and the Flesch reading ease scale

Methods Traditional textbook texts Sustainability texts
Gunning - fog - index 10.62 12.11
Flesch reading ease scale 61.23 52.68
138 2025, N24 (153) Gumilyov Journal of Pedagogy
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Comparison of readability indices for textbook texts

Emm Traditional texts
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Figure 1. Readability comparison of traditional and sustainability texts using the Gunning Fog
Index and the Flesch Reading Ease Scale

The figure 1 visualizes the data from Table 1, showing that sustainability texts have higher
complexity (Gunning Fog Index) and lower accessibility (Flesch Reading Ease Scale) compared
to traditional textbook texts. The analysis of textbook texts revealed significant differences in
their readability levels, as demonstrated by the results summarized in Table 1. The Gunning
Fog Index for traditional textbook texts was 10.62, indicating that these texts require a reading
level approximately corresponding to the tenth or eleventh grade of schooling. In contrast, the
sustainability-focused texts demonstrated a higher Gunning Fog Index of 12.11, suggesting that
they are notably more complex and demand a higher level of cognitive ability from readers,
roughly equivalent to a first-year university student.

The Flesch Reading Ease Scale further confirms this trend. Traditional textbook texts scored
61.23, which falls within the range considered accessible for high school graduates. This
suggests that such texts are generally comprehensible for secondary school students. However,
sustainability texts scored 52.68, placing them closer to the threshold of difficulty appropriate
for readers with advanced reading skills.

These findings highlight a critical challenge in the integration of sustainability concepts
into school curricula. While the subject matter is essential for fostering global citizenship and
environmental awareness, its presentation often remains overly academic and less accessible to
theintended school-aged audience. The increased complexity of sustainability texts could hinder
comprehension and reduce student engagement, potentially undermining the educational goals
associated with sustainability education (Bansiong, 2019).

Overall, the results emphasize the importance of applying readability analysis in the
development of educational materials. They suggest the need for targeted adaptations of
sustainability content to align with the reading abilities and cognitive development levels of
secondary school students.
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Itis concluded that the texts intended for understanding the ideas of sustainable development
are quite complex and difficult to read compared to other parts of the textbook. It is assumed
that the reason for this lies in their foreignness to the subject content.

The topics on global problems of mankind are contained in all textbooks. The number of
textbooks in which information on the concept of sustainable development was found is 75%
of all textbooks analyzed.

However, textbooks rarely recognize the contributions of scientists whose work formed the
foundation of sustainable development. Similarly, they often overlook the efforts of individuals
who played key roles in organizing and leading the UN Conference on Environment and
Development, as well as those who have been instrumental in implementing «green» initiatives
and projects at the national level.

The idea that the socio-economic development of any country is determined by the laws of
the biosphere (the ecological imperative) is vaguely traceable. However, much attention has
been paid to biodiversity issues. Much attention is also given to issues of cultural diversity, but
they have little connection with the challenges of preserving natural diversity. Nevertheless, in
a number of textbooks, the ideas of sustainable development are presented holistically and in a
cross-cutting rather than episodic way. These are issues of green economy, global problems of
climate, biodiversity, pollution, etc.

Studies have shown that the inclusion of sustainable development ideas in school textbooks
is not systematic and continuous. Not a single textbook has been completely redesigned in the
sustainable development paradigm. The topics of sustainable development are considered in
different textbooks in isolation from each other, in the context of their subject matter. The idea
that the socio-economic development of any country is determined by the laws of the biosphere
(ecological imperative) is vaguely traced. However, much attention is paid to biodiversity issues.
Much attentionis also given to cultural diversity issues, but they have little to do with the challenges
of preserving natural diversity. Nevertheless, in a number of textbooks, the ideas of sustainable
development are presented holistically and in a cross-cutting rather than episodic way. These are
issues of the green economy, global problems of climate, biodiversity, pollution, etc.

Texts on sustainable development included in textbooks are fragmentary and scattered. It
is obvious that textbook authors have difficulties in incorporating sustainable development
ideas into the content of textbooks due to their interdisciplinary nature. Texts on sustainable
development rely on scientific terms. Vivid images, metaphors and allegories are rare, as is
their sensual-emotional representation. Ideas of sustainable development are not illustrated
by cultural traditions, beliefs, legends, myths, or codes of behavior fixed in the collective
unconscious.

Artificial intelligence in the form of a program built into Microsoft Word to calculate the
Gunning-Fog Index and the Flesch Reading Ease Scale has proven useful for controlling the
readability and comprehensibility of text in textbooks. However, the possibilities of using Al by
the authors do not end with this. How is it possible to update textbook content based on SDGs
using artificial intelligence?

Research shows that artificial intelligence, together with blockchain, can play a key role in
adapting sustainability textbooks to suit the needs of the subject and the age of the students. It
provides the ability to capture data on sustainable development from different sources, make
connections between them, identify areas where this information will be needed, link it to
real-time, take into account the changing knowledge base in subject areas and ensure that it is
relevant to course content.
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Al is capable of analyzing texts and drawing conclusions. Allied with blockchain, it can
harness big data, analyze it, visualize it, and improve the accuracy of information.

Future research should explore how advancements in artificial intelligence can be combined
with virtual, augmented, and mixed reality to enhance the learning process. These technologies
hold significant potential to make educational content more immersive and engaging, for
example, by allowing students to virtually leave the classroom and explore different locations
or historical events in an interactive way.

Conclusion

The study highlights the urgent need for a systematic, interdisciplinary revision of school
textbooks to align them with the contemporary challenges of sustainable development (Leal
Filho et al., 2025). Despite numerous global initiatives and policy recommendations, including
those articulated by UNESCO and other international educational bodies, the process of
embedding sustainability content into school curricula and textbooks remains fragmented,
inconsistent, and often superficial.

The research confirms that while topics related to global challenges such as biodiversity,
climate change, and the green economy are increasingly present in educational texts, they are
rarely interconnected into a coherent narrative. Instead, these topics appear as isolated inserts,
often lacking integration with the subject content and failing to convey the systemic nature of
sustainability issues. Furthermore, these inserts tend to be characterized by excessive academic
language, making them difficult to comprehend, particularly for younger students.

The application of artificial intelligence, including readability analysis tools such as the
Gunning Fog Index and the Flesch Reading Ease Scale, revealed that sustainability-focused
texts are generally more complex and less accessible than traditional textbook content. This
confirms the hypothesis that current sustainability texts are not sufficiently adapted to the
cognitive and emotional capacities of schoolchildren. Artificial intelligence, therefore, holds
significant potential for improving the ergonomic qualities of educational texts, making them
more understandable and engaging. Moreover, when combined with blockchain technology, Al
can support the dynamic updating of textbook content, ensuring that it reflects the evolving
body of scientific knowledge and remains relevant to students' lives.

The study further emphasizes that ergonomics in education should not be limited to the
physical design of learning spaces and materials but should extend to the content and structure of
the educational texts themselves. An ergonomic textbook is one that facilitates comprehension,
encourages critical thinking, and supports the holistic development of learners. It must be
accessible not only in terms of readability but also in cultural, social, and emotional dimensions.

Achieving this requires a collaborative, multidisciplinary approach involving educators,
curriculum developers, scientists, and information technology experts. Authors of textbooks
must assume social responsibility for the humanization of education and the dissemination
of values aligned with sustainable development goals. National governments and educational
institutions should support this work, recognizing the role of textbooks as a critical tool for
shaping the worldview of future generations.

In conclusion, the integration of sustainable development into educational content must
become a foundational element of school education. This integration should not be superficial
or sporadic but systemic, affecting the entire educational process. The principles of sustainable
development need to permeate subject content, teaching methods, and assessment systems. By
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employing advanced technologies, including Al and virtual reality, educational materials can be
made not only more relevant and scientifically accurate but also more engaging, accessible, and
meaningful for students across diverse socio-cultural contexts (Voultsiou & Moussiades, 2025).

Thus, the process of revising educational texts in the context of sustainable development is
not merely an academic or methodological challenge but a socially significant task that reflects
the responsibility of education systems to contribute to the formation of a sustainable, equitable,
and humane global society.
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A. AzarkoBckuit!, LK. Jnum6etoBa?, K.U. iKymaxxkanoBa*3, E.H. /IzaTkoBckasn*, [.B. JKykeHoBa
A 0 LTK 6 2, KH. K *3, E.H 4, LB. XK 5
!Platinum 6ardaps1amMaasik ycacakmama komhauuscot, laso-Aaomo, AKII
235/1.H. T'ymusnes amuiHdarsl Eypasusiielk yammeolk yHugepcumemi, Acmata, Kazakcmat
*Binim 6epydi dambimy cmpamezusicel uHcmumymbl, Mackey, Pecetl

KacaHapl MHTe/UIEKT apKbl/Ibl OKY/IBIK, MOTiHAEePiHiH 3proHOMMKACBIH TaJ14ay

AHpaaTtna. Makasaza TypakTbl JaMy HJesJapblH MEKTEN OKYJbIKTapblHa €HTi3y[iH ©3eKTi
MaceJieci }K9He oJIap/bl 1Ielly XKoJAapbl allblIabl. Bip kaFbiHaH, 6i71iM Ma3MyHbI MeH Ka3ipri FbLIbIM
apacbIHAaFbl aJIIAKTBIKTHI K010 KaKeT. EKiHIII >kaFbIHaH, OKYJIbIKTapAbIH IIaMa/jaH ThIC aKaJleMHUAJBIK,
JeHreliHeH apbly Kepek, oJlap/ibl HaKThl eMipre »KaKblHAATYy Kepek. YuliHIIiZeH, 6asasapabl eMip
Cypyre, eMiplieH/iK AaFAblIapbl MEH dJIEYMETTIK KYHJbUIBIKTApAbl KaJAbIITACThIPyFa YUpPeTy YIIiH
TypakTel JaMy uzesapblH OKYyJbIK Ma3MyHbIHa GipikTipy KaxeT. ABctpasnus, AKII xone l'epmanus
opTa MeKTeNTepiHe apHa/IFaH apaTbLIbICTaHy OKY/BIKTaphbl TaagaHAbl. PorToiH, [aHHUHT MHAEKCI
MeH ®ielITi OKyZAbIH KapamalbIMAbLIBIK, LIKaJacblH KOJIJaHa OTBIPBIN, AICTYPJli OKYJBIKTap MeH
TYPaKTbIJILIK MOTIHJAEPIH CaJbICTBIPY HOTHXKeJepi KepcCeTiireH. ABTOpJiap >KacaFaH 3epTTeyJsep
»KacaH/bl UHTeJIJIEKT 0JI0KYelHMeH 6ipre TYpaKTbLIbIK OKY/BbIKTapblH NOHHIH KaXKeTTiJiKTepi MeH
OKYILIbLJIapAbIH, >KacblHa ColiKec OeliMeye Wellylli peJ aTKapa aJaTbIHbIH KepceTTi. by apTypJi
Ke3JepJleH TypaKThbl JaMy JepeKTepiH »XKHMHayFfa, OoJlap[blH apacblHAa OalaHbIC OpPHATY¥a, OCbI
aKnapaT Ka)keT 00JIaThbIH aiMaKTap/bl aHbIKTAyFa, OHbl HAKThl YaKbITKA O0alJIAaHBICTBIPYFa, NOHAIK
cajiaJlapZiaFbl e3repMeJi 6iJ1iM KOpPBbIH eCKepyTe *KoHe OHbIH KypC Ma3MYHbIHA COMKeCTIriH KaMTaMachbl3
eTyre MyMKiHZik Oepegi. XacaHAbpl UHTe/JIEKT apKblibl BUPTYaJa[bl, KEHEWUTIJIreH XaHe apaJac
IIBIHABIKTBI KOJIJAHATBIH OKY Ma3MYHHI 6i1iM 6epyai Tybereiii e3repTil, 0Ky IpOLeCiH KbI3bIKTbI api
KbI3bIKThI €Te aj1a/ibl leTeH KOPBbITbIHbIFa KeJl.

Ty#iH ce3aep: 3proHOMHUKA, MEKTEI OKYJIBIFbI, TYPAKThI JaMYy, >KacaH/ bl UHTEJIJIEKT
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A.J. N3arkoBckuii!, LK. Jnium6eroBa?, K.1. ) KymakanoBa*?, E.H. /I3aTkoBckas®, I.B. )KykeHoBa®
Komnaxus no pazpabomke npozpammHozo obecheueHus Platinum, llaao-Anemo, CLLIA
235Fepa3sulickull HayuoHaabHbll yHusepcumem umeru JIL.H. l'ymusneea, Acmana, Kazaxcmau
*HHcmumym cmpamezuu pasgumusi o6pasoearusi, Mockea, Poccus

Ananu3s 9ProHOMHUKHU TEKCTOB y‘-IEﬁHI/IKOB C UCII0JIb30BAHHUEM HCKYCCTBCHHOI'O HHTEJ/IJICKTA

AHHOTanusa. B craTbe pacKkpbiBaeTcsl aKTyajibHas Mpob6JjieMa BKJKYEHUS HJAEW YCTOWMUYUBOTO
pPa3BUTHS B IIKOJIbHble Y4EOHUKU U MYTH UX pewieHus. C 04HON CTOPOHBI, HEOOXO0AMMO NPEOS0JIETh
pa3pbIB MEXAY coAepKaHUeM 06pa30BaHUs U COBpeMeHHON Haykoi. C Apyroi cTOpOHbI, HEO6XOAUMO
U30aBUTBHCA OT H3JHIIHEH aKaJeMUYHOCTH y4yeOHUKOB, NPUOJU3UTb MX K peajJbHOU >KHU3HHU.
B-TpeTbux, HE06X04MMO HWHTErpUPOBATh HUJEeU YCTOWYHMBOIO Pa3BUTHUs B COJlep)KaHUe Y4eOHUKOB,
YTOOBI HAYYUTh JeTel KUTb, CGOPMHUPOBATh HABBIKU KU3HECTOMKOCTH W COLHUAJIbHbIE LEHHOCTH.
BblM IpoaHa/IM3UPOBaHbl y4eOHUKU 110 eCTeCTBEHHBIM HayKaM JJisl CpeJHUX 1Ko ABcTpany, CILIA
u lepmanuu. [lokasaHbl pe3ysbTaThl CPaBHEHUS! TEKCTOB TPAAULMOHHBIX Y4€OHUKOB U TEKCTOB
M0 YCTOMYMBOMY pa3BUTHIO C MCIOJIb30BaHUEM HHJeKca ['aHHMHra dora U 1Kaabl JIETKOCTU YTEHUS
Quewa. CresaHHble aBTOPAMM HCCJIelOBaHUsl MOKa3aJl, YTO HMCKYCCTBEHHBIM MHTEJJIEKT BMECTeE C
6JI0K4elHHOM MOTYT ChIIpaTh KJKUYEBYI0 pOJib B aJanTaldU y4eGHUKOB 0 YCTOMYUBOMY Pa3sBUTHIO B
COOTBETCTBHUH C MOTPEOGHOCTSIMU IpeAMeTa U BO3PACTOM y4yal[UXcsd. ITO AAET BO3MOXKHOCTb COBUPATh
JIaHHbIE 110 yCTOWYKMBOMY Pa3BUTHIO U3 Pas3/IMUHbIX HCTOYHUKOB, yCTAaHABJIUBATb CBSI3U MEX/JY HUMY,
onpezeasaTb 06J1acTy, re 3Ta UHopMaLus OyieT Heo6X04MMa, IPUBSI3bIBATD €€ K peajlbHOMY BpeMeHH,
YYUTBIBaTh MeHAWLIyCca 6a3y 3HaHWM B NpeAMeTHBIX 00J1aCcTAX M o6ecredyvBaTh ee COOTBETCTBHE
cofiepxkaHUI0 Kypca. beln czesan BbIBOJ, 4YTO OJs1arofapsl UCKYCCTBEHHOMY WHTEJJIEKTY Yy4eOGHBIN
KOHTEHT C MCI10JIb30BaHUEM BUPTYaJbHOH, J0ONIOJJTHEHHON U CMeIlaHHOW peaJIbHOCTU MOXKeT paiuKaJIbHO
M3MeHUTb 06pa30BaHHUe, C/ies1aB Ipoliecc 06y4YeHUs 60Jiee 3aXBaThIBAIOLMM U YBJIeKaTeIbHbIM.

Kio4yeBble cj10Ba: 3proHOMMKA, LIKOJbHBIM y4eOHUK, yCTOMYMBOE Pa3BUTHUE, UCKYCCTBEHHBIN
VHTEJIJIEKT.
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