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Abstract. This article explores integrating multidisciplinary approaches into industrial design
curricula, explicitly focusing on using biomimicry, cognitive science, and engineering disciplines. The
aim of this study is to propose an educational model that incorporates these approaches to prepare
students for solving complex design challenges in a rapidly evolving technological environment.

The authors analyze the importance of creating an educational paradigm that fosters systems
thinking, adaptability, and self-organization skills in students, which are crucial in rapid technological
advancements. The research methodology includes a systematic analysis of curricula, a comparative
analysis of teaching methods, and an evaluation of student projects. The results indicate that
interdisciplinary learning can enhance student engagement and improve their preparedness for
professional practice. Examples of biomimicry implementation illustrate how sustainable design can
become the basis for creating environmentally responsible solutions. Cognitive approaches allow for
the development of educational trajectories tailored to individual student characteristics. The authors
conclude that implementing these approaches requires flexibility from educational institutions and
further research to assess their long-term effectiveness more accurately.
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Introduction

ndustrial design, a complex and

multifaceted field, lies at the intersection
of various theoretical and practical
disciplines, such as the philosophy of
perception, cognitive psychology, and
ethnography. This diversity of approaches
creates challenges in education, requiring
a rethinking of how future designers are
trained. Traditional educational programs,
primarily focused on practical skills, can no
longer fully prepare specialists to solve the
complex problems they face in the modern
world. The relevance of this research stems
from the need to create educational models
that broaden the focus beyond technical
aspects and incorporate an understanding
of the metaphysical interactions between
humans and their environment.

Cultural archetypes, such as the Kazakh
Shezhire (genealogy), play an important
role in this context. They can be used as
epistemological models to understand
better the relationship between mental
constructs and their material embodiment.
This approach reveals the potential
for integrating cultural values into the
design process, making design not only
a visualization tool but also a means of
understanding and interpreting the world.

Industrial design education must
consider global (macro) and local (micro)
influences. Macro influences include global
environmental and economic challenges
that force a reconsideration of approaches
to production and resource consumption.
Local micro influences, such as cultural
and territorial characteristics, shape
unique user expectations. In this context,
design becomes a powerful tool linking the
phenomenology of space and time with
cybernetics and systems thinking, requiring
future designers to be able to adapt to
constantly changing conditions.

Methods

A combination of methods was employed
to ensure a comprehensive and systematic

analysis of the educational programs

to investigate the effectiveness of the
multidisciplinary approach in industrial
design education. These methods were
selected to integrate various data sources,
allowing for a deeper understanding of
the impact of interdisciplinary learning on
student preparation.

The first stage involved a systematic
analysis of the curricula of key courses
such as «Fundamentals of Industrial
Design [» (OD 1303), «Elements and
Processes of Industrial Design» (EPPD
2306), «Drawing and Model Making»
(Ris 1210 and Mak 1223), and «Industrial
Design Object Design» (POPD 4314).
This method was chosen to identify how
the allocation of teaching hours and the
teaching methods used contribute to
developing interdisciplinary thinking skills
in students. Analyzing these courses
allowed us to determine how successiully
disciplines such as biomimicry, cognitive
science, and engineering are integrated
into the educational programs and identify
any gaps in preparing students to solve
complex problems.

The second stage of the research
involved a comparative analysis of
existing teaching methods. The
comparison was based on a literature
review of design educational strategies
and instructor feedback. We compared
traditional approaches focused on narrow
specialization with multidisciplinary
models to understand how integrating
disciplines helps students develop complex
thinking and adaptability. This method
demonstrated how the multidisciplinary
approach provides more effective learning
and develops important skills. Data
obtained from research papers (Brosens
et al. 38) and the practical experience of
educational institutions implementing
similar models provided a reliable basis for
comparative analysis.

The third stage involved evaluating
student projects, analyzing the innovation,
functionality, environmental friendliness,



and social significance of the proposed
solutions. Particular attention was

paid to projects demonstrating the use
of biomimicry and cognitive science
principles. This stage was important

for assessing the actual results of the
educational process: how effectively
students apply their acquired knowledge
to develop sustainable and adaptive
solutions. Evaluation criteria included
the students’ ability to use biological
analogs for sustainable design and adapt
to the requirements of real engineering
problems. Data was collected through
questionnaires and interviews with students
and instructors to validate the findings.
This provided qualitative feedback on the
impact of the multidisciplinary approach
on the learning process and allowed for
adjustments to the curriculum based on the
students’ actual needs.

Thus, the chosen multi-level approach
allowed for a comprehensive assessment of
the influence of multidisciplinary methods
on educational programs and confirmed the
need for integrating knowledge from various
fields to prepare future designers capable
of effectively addressing contemporary
complex challenges. The methodology was
influenced by approaches emphasizing
eco-friendly design and the dual “science-
education-production” program as a
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foundation for industrial design education
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Discussion

The research (Brosens et al. 38)
emphasizes the need to shift from
traditional, localized approaches to
curriculum reform towards more systemic
methods based on design thinking
principles (Figure 1). Prior studies have
also explored the integration of eco-
materials and sustainable practices in
educational design, emphasizing the role of
ecological awareness and interdisciplinary
methods (Afonina et al.; Strizhak). The
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process, which allows for adapting curricula
based on regular feedback. This enables the
creation of educational models that respond
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Nurkusheva).

non-integrative

|

.Y

TRADITIONAL APPROACH TO
EDUCATION

static

-

SYSTEMIC, INTERDISCIPLINARY
APPROACH

SRR Y
OOQ

Adaptability
{ Orange: Traditional, rigid structure. l

Green: Transition to dynamic,
i feedback-driven.

Blue: Systemic, interdisciplinary,
flexible programs.

| |
I
O

co-creation

\

'Y

Integrated
disciplines

student-industry flexible
collaboration.

® @ -

CONNECTIONS

iterative
feedback

Red Lines: Show evolution from rigid to adaptive,
interdisciplinary learning
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Our approach is fully aligned with
this methodology. In developing the
«Fundamentals of Industrial Design I»
(OD 1303) course, we employed the
co-creation method, where students
acted as co-authors of the educational
process. This approach allowed us to
consider their needs and preferences,
ensuring greater program adaptability.
The use of an iterative approach, where we
regularly collected and analyzed feedback
from students and faculty, enabled us
to make timely improvements to the
program. This confirms the relevance of
our methodology and its ability to create
a flexible educational ecosystem. Cultural
aspects of design have also been explored,
particularly in the context of national art
and its futuristic potential in shaping
modern environments (Imanbayeva and
Nurkusheva).

Our approach to industrial design
education draws upon philosophical,
cognitive, and cultural concepts, deepening
the exploration of mobile technology’s
impact on learning. For example, studies
by Imanbayeva and Nurkusheva emphasize
the integration of national art and
futuristic ideas in shaping modern design,
highlighting the importance of cultural
specificity in education. For example, the
philosophy of Martin Heidegger, who
views technology as an extension of human
essence, helps us understand mobile
devices not merely as information transfer
tools but as active mediators transforming
the very nature of the educational process.
Heidegger argues that technology
expands the horizons of human activity,
providing new possibilities for perceiving
and interacting with the world. In the
educational context, this means that mobile
technologies become agents facilitating
the creation of personalized learning
experiences. Associative and figurative
methods in scenography and film design
highlight the importance of cognitive and
emotional engagement in the learning
process (Khalykov 2021).

Rather than viewing mobile devices
as passive instruments, our approach
sees them as active elements within the
educational ecosystem, supporting student
self-determination and self-organization.
For instance, adaptive applications and
digital platforms empower students to
construct individual learning pathways,
aligning perfectly with Heidegger’s
philosophical views on technology’s role in
human life.

Our educational approach is grounded
in the principles of emergence, reflected
in the concept of autopoiesis. We consider
the educational process a dynamic
system capable of self-development and
transcendence without directive external
control. This approach resonates with the
decentralized nature of modern educational
technologies, which facilitate the
autopoiesis and adaptation of the learning
process. Mobile technologies act as agents
of transformation, responding to student
intentionality and catalyzing the genesis of
new educational paradigms (Figure 2).

For example, recursive adaptation
algorithms allow for the dynamic
modulation of course content to align with
each student’s epistemological profile
and existential vectors. This embodies
the principle of emergence: each student
constructs their unique cognitive trajectory,
which evolves in dialectical interaction with
the changing environment. This approach
empowers students to accumulate
information and actualize their potential
within the fluid reality of technological
progress.

The crucial distinction between our
approach and traditional models lies in
synthesizing philosophical, cognitive,
and cultural archetypes with mobile
technologies. In dogmatic learning
systems, mobile devices are primarily used
for knowledge transmission. We, however,
consider them an immanent component
of the educational ecosystem, capable of
influencing self-organization processes
and generating new forms of interaction
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Figure 2 — Mobile complexes as agents of transformative learning in design education

between students and instructors. For
instance, educational platforms developed
within our model consider the individual
phenomenology and cultural code of
students. This optimizes the learning
process and promotes personalization,
which is critical in the context of
globalization and the acceleration of
technological change (Fleischmann 122).

Thus, mobile technologies become not
just tools but catalysts for transformation,
contributing to the formation of flexible
and adaptive learning environments. Our
approach helps construct educational
ecosystems that respond to contemporary
challenges and integrate cultural diversity,
ensuring more profound and meaningful
learning.

At the core of our educational model
lies the principle of biomimicry, which
studies the ontogenesis of natural systems
to create resilient solutions in design and
engineering. Similar ideas are supported
by Musabayeva et al., who emphasize
the importance of integrating sustainable
materials into design education to

minimize environmental impact. In the
educational context, biomimicry allows

us to design programs that, like living
organisms, possess an inherent capacity
for self-organization and adaptation.
Applying biomimicry in educational
processes catalyzes the genesis of dynamic
educational tools that resonate with
student needs and reflect the principles of
evolutionary teleology and plasticity. For
example, students extrapolate biological
processes to develop sustainable materials
and solutions, cultivating ecological
awareness and responsible creation
(Rzheutskaya and Kharina 25).

Also, in 1971, in the book «Design for
the Real World,» Victor Papanek argued
that design unrelated to the sociological
and psychological aspects and ecology
of the world around us is currently
impossible and unacceptable. The artistic
and technical design itself is currently
impossible as a search for a functional and
ergonomic form, divorced from solutions
unrelated to sociological, psychological,
aesthetic, ergonomic aspects, and
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environmental ecology. At the same time,
Oskar Schlemmer’s associative-figurative
series was a key problem with the law of
movement of the actor’s body in space.
Within the framework of the German
Bauhaus school, Oskar Schlemmer’s
work contributed to the understanding
of theatrical scenic events in the field of
art in order to design space as an integral
structure of harmony of a moving person
in a system of functional movement in
the life process and the environment in
which a person lives, both in the past and
the future, along with this, bionics and
bionic research in industrial design. At
this stage of the educational process, it is
very important to provide students with
an information base related not only to
bionic information characteristics in design
but also to modern specialists working in
the field of real and design components
of design should increasingly include
environmentally sustainable materials
in their developments, and at the stage
of the basic educational process receive
information about the latest technologies
that provide environmental safety for
humans and the environment
(Papanek 45).

Cognitive epistemology also plays
a fundamental role in transforming
educational strategies. Studying the

mechanisms of perception, information
processing, and encoding allows for the
development of approaches synchronized
with student memory, attention, and
learning characteristics. Research verifies
that considering individual cognitive
modalities optimizes the assimilation

of educational material. This opens up
prospects for creating personalized learning
pathways that consider the epistemological
potential of each student. For instance,
synthesizing cognitive theories with
technology facilitates the development

of more effective teaching methods,
enhancing the quality of the educational
process (Table 1).

Integrating these approaches into
educational models refines teaching
practices and contributes to the formation
of resilient educational ecosystems.
These systems can dynamically adapt to
fluctuations in the external environment,
including technological and cultural
transformations. The synthesis of
biomimicry and cognitive science ensures
a balance between theoretical knowledge
and practical skills, creating conditions for
developing specialists capable of solving
multimodal problems. Such approaches
allow for the construction of educational
strategies adequate to the challenges of
globalization and technological progress,

Table 1. Key concepts and impacts of transformative educational approaches

Concept Description

Impact on Education

Mobile Mobile technologies act as

Facilitates the development of educational

Technologies
as Catalysts

transformative agents, creating

flexible and adaptive learning spaces.

ecosystems that respond to modern
challenges and embrace cultural diversity.

Inspired by natural systems,

Enables the creation of dynamic educational

Epistemology

and encoding of information, aligned
with students’ cognitive traits

Biomimicry PETEY ; ; -
. . biomimicry helps design programs tools that resonate with students’ needs and
in Education 3 s . .
that are self-organizing and adaptive. | foster ecological awareness.
Cognitive Focuses on perception, processing, Promotes personalized learning paths,

enhancing material assimilation and
improving the quality of education

Integration
of Approaches

Combining biomimicry and cognitive
science ensures a balance of theory
and practical skills.

Prepares adaptable professionals ready to
solve complex, multidisciplinary challenges
in a globalized world.




integrating students’ cultural and social
characteristics (Table 1).

In conclusion, using multidisciplinary
paradigms based on biomimicry and
cognitive science opens new horizons for
creating innovative educational platiorms.
These adaptive and multimodal strategies
provide culturally and individually oriented
learning, preparing specialists to solve
complex problems in the contemporary era.
Thus, our proposed educational paradigm
stimulates the development of creative and
critical thinking, which is essential in the
context of the permanent transformation
of technologies and social structures
(Cummings and Freeman 62).

Results

Our research findings suggest the potential
effectiveness of a multidisciplinary
paradigm that integrates biomimicry,
cognitive epistemology, and engineering
disciplines to optimize educational
programs in industrial design. The
synthesis of these methods can contribute
to developing systemicthinking, adaptive
potential, and seli-organization skills
among students—key competencies
useful for addressing polymodal challenges
in rapidly evolving technological
environments.

Biomimicry, in particular, can
enable future designers to generate
environmentally sustainable solutions
inspired by nature’s principles. This
approach allows students to not only
design functional objects but also integrate
resilience and efficient resource utilization
principles. Cognitive science, in turn,
can enhance perceptual and analytical
abilities, fostering a deeper understanding
of design tasks and the ability to adapt to
new requirements. Engineering disciplines
bridge theoretical concepts with practical
applications, empowering students to
develop innovative products that meet
contemporary standards.

An analysis of successful educational
programs, such as the courses
«Fundamentals of Industrial Design»
and «Project Graphics», illustrates how
interdisciplinary learning can address
not only technical but also philosophical
and environmental challenges. Students
build competencies to tackle existential
issues and work effectively in project-
based environments by integrating diverse
disciplines. These courses promote a
holistic design approach considering
technical, cultural, and environmental
aspects.

Our data analysis points to potential
improvements in educational programs
through the integration of multidisciplinary
methods. These methods are anticipated to
enhance students’ cognitive engagement,
adaptability, and self-organization
capabilities. The predicted improvement
in performance metrics, estimated at
15—30%, is a preliminary assessment
that requires further empirical validation.
Although this projection is based on the
analysis of successful case studies and
literature reviews, additional research,
with specific examples and long-term
observations, is needed for a more accurate
assessment of effectiveness.

The incorporation of biomimicry into
educational courses, such as “Elements
and Processes of Industrial Design” (EPPD
2306), demonstrates how studying natural
structures and processes can aid students
in developing sustainable materials and
design solutions. This could lead to reduced
resource consumption and minimized
environmental impact, crucial aspects of
modern industrial design. Using biological
analogs can help students understand
how nature’s principles can be adapted for
sustainable design, fostering eco-oriented
thinking and an innovative approach to
solving engineering problems.

These interdisciplinary courses can
also raise students’ awareness of the
environmental and social consequences
of their design decisions. Students learn
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to apply cognitive strategies for deeper
analysis of design requirements and
adaptation to real-world engineering
practice conditions. This underscores the
importance of preparing specialists capable
of responding effectively to contemporary
challenges and creating meaningful,
sustainable projects.

The application of philosophical and
biological concepts in educational models
can contribute to creating a more cohesive
and sustainable learning ecosystem. For
example, the concept of seli-organization,
derived from synergetics, can be observed
in how student project teams learn to adapt
to changing conditions and distribute
roles during project work. Such practices
can enhance collaborative skills, where
students interact and adjust their actions
based on external factors, potentially
improving their ability to handle complex
and unpredictable design situations.

The integration of philosophical
approaches, such as the ideas of
autopoiesis (the self-reproduction
capability of systems), can enable students
to reflect on their design processes in
terms of self-organization and self-
regulation. Such educational methods can
foster systemic thinking—understanding
and managing complex systems
while responding to changes in real
environments. This is particularly important
in today’s technological and social context,
which demands flexibility and innovation
from future specialists.

In conclusion, our research highlights
the importance of considering both macro
and micro processes within the educational
environment. Global challenges, such
as climate change and the need for
sustainable development, call for solutions
that harmonize with natural ecosystems.
Simultaneously, educational programs
must consider local features, including the
cultural and social contexts of students.
Our approach aims to achieve this balance,
striving to create adaptive and dynamic
educational systems that help students

develop both technical and intellectual
competencies.

Basic Provisions

This study examines integrating
multidisciplinary knowledge into
industrial design curricula, focusing on
the intersection of biomimicry, cognitive
science, and engineering disciplines. The
evolution of industrial design education
is marked by increasing demands for
adaptability, systems thinking, and
sustainability, all of which are addressed
through the proposed educational
paradigm. Traditional approaches to design
education have often prioritized technical
proficiency over holistic and adaptive
methodologies, creating gaps in preparing
designers for contemporary challenges.

This research proposes and evaluates
a multidisciplinary educational model
that fosters systemic and critical thinking,
adaptability, and the ability to address
complex design problems. It distinguishes
itself from previous studies by emphasizing
the synergy of natural principles, cognitive
science, and technical application as the
foundation for industrial design education.

Key issues identified include the need
to integrate sustainable and adaptive
design principles, the underrepresentation
of cultural and cognitive approaches in
current curricula, and the challenges
of aligning educational programs with
technological advancements. Unlike
traditional methodologies, which often
isolate disciplines, this study highlights
the importance of interdisciplinary
collaboration in fostering innovation
and responsiveness in industrial design
education.

The research demonstrates that
adopting biomimicry and cognitive
epistemology enhances students’ ability
to create environmentally responsible
and user-centered solutions. The findings
suggest that such an approach prepares
students for professional practice and
addresses global challenges by promoting
sustainable and adaptable design



strategies. This study contributes to
the development of future educational
frameworks, emphasizing the role of
multidisciplinary learning in shaping
resilient and innovative design
professionals.

Conclusion

The research indicates the potential
benefits of multidisciplinary approaches in
industrial design educational programs,
integrating biomimicry, cognitive

science, and engineering disciplines. This
combination of theoretical knowledge and
practical skills may foster the development
of systemic thinking and the ability to solve
tasks in conditions close to professional
practice. Applying these methods is likely
associated with improvements in specific
educational outcomes, such as increased
student engagement and self-organization,
which could better prepare them for the
challenges of the modern world. However,
more systematic and long-term studies

are necessary for more substantiated
conclusions.

Examples of using biomimicry in
curricula, such as applying nature’s
principles to design environmentally
sustainable solutions, illustrate how
these approaches can lay the foundation
for design innovation. Students studying
biomimetic methods gain the ability to
develop materials and structures with
minimized environmental impact, which
is becoming increasingly relevant in the

context of growing ecological responsibility.

The practical value of these methods lies
in preparing specialists capable of creating
sustainable and functional solutions that
meet the demands of the contemporary
market.

Furthermore, the research results
highlight the importance of integrating
cognitive and pedagogical methods to
enhance students’ adaptability and seli-
organization. For instance, courses with
self-organization elements may enable

students to allocate tasks and collaborate
in team projects more effectively. This
can have a positive impact not only on
their academic performance but also on
their readiness for real-world engineering
practice. The long-term influence of these
methods on student success requires
further investigation, as many factors can
affect project outcomes.

Based on the collected data, the
following directions for developing
educational programs can be suggested:

+ Expanding the use of sustainable
design principles and biomimicry to create
environmentally and socially responsible
projects. « More active use of cognitive
strategies and pedagogical methods to
foster adaptive thinking and develop seli-
organization skills. « Integrating modern
technologies, such as BIM and 3D
printing, to increase design accuracy and
improve the visualization of engineering
solutions.

In the future, multidisciplinary
approaches are likely to play an increasingly
important role in educational programs,
contributing to the training of specialists
who will be able to integrate knowledge
from different fields and adapt to the
changing demands of the industry. The
implementation of these approaches will
require educational institutions to be
flexible and able to respond quickly to
changes in the technological environment.
[t is important to note that, despite the
encouraging preliminary results, long-term
studies in various educational contexts are
needed to assess their impact better. Thus,
the development and production of life
support products that allow, with minimal
expenditure of resources and energy,
indirectly support the development of the
earth’s civilization in a safe way, preserving
its natural resources. The State policy of
the Republic of Kazakhstan supports the
development of industrial education and is
interested in “educating a new generation
of industrial engineers. Currently, the
common cultural space of Kazakhstan is,
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in fact, a large field and platform for the
disclosure and thorough immersion in the
reinterpretation of heritage, which we need
to study from a new modern perspective.
In the future, multidisciplinary
approaches are likely to play an increasingly
important role in educational programs,
preparing specialists who can integrate
knowledge from various fields and adapt
to the changing demands of the industry.
Implementing these approaches will
require educational institutions to be
flexible and able to quickly respond to
changes in the technological environment.
[t is important to note that, despite the
promising preliminary results, a more
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Hypkywesa Jlazsar, AuiumoBa Aitbora

XanbikapaJgblk 6inim 6epy kopropauusicsl (Kazak 6ac coy/eT-Kypblibic akaaeMHUsichl )
(Anmatol, Kazakcran)

OHEPKSCINTIK AU3ANH OKY BAFOAPJTAMAJIAPbIHA MYNIbTUAUCLUNIUHAPIIK
BINIMAOI UHTETPALUANIAY

AHHOTaums. byn Makanana eHepKacinTik AM3aiH oKy 6araapnamManapbiHa MynbTUAUCLUMAMHAPAbIK,
ToCinAepAi eHrisy Macenenepi KapacTblpbliafbl, OHbIH, iliHAE BUOMUMUKPUS, KOTHUTUBTI FbIIbIM

XXOHe MHXeHepusi NIHAEPIHIH KONLAHbINYbI epeKlle Ha3apaa. 3epTTeyaiH MakcaTbl — CTYAEHTTEpAI
KapKbIHAbI AAMbIN KeNe XaTkaH TeEXHONOrUsbIK, OpTaAarbl KypAeni An3anHablK MiHAETTepAi Wwellyre
[avibiHaanTbIH 6iniM 6epy MoaeniH ycbiHy. ABTOpiap yieni oiinayapl, 6eriMaeny KabineTiH xaHe
©3iH-63i YMbIMAACTbIPYAbl AAMbITYFa bIKNaN eTeTiH 6iniM 6epy napagurMachiH KypyablH, MaHbI34bUIbIFbIH
Tanganabl. 3epTTey 9AicTeMeci oKy KoCrnapaapbIH XXyneni Tanaaymbl, OKbITY 34ICTEPIH CanblCTbipManbl
Tangayapl XXaHe CTYLeHTTepAiH )obanapbiH 6aFanayabl KamMTuabl. HaTukenep MynsTMAMCLMMIMHAPAbIK,
OKbITY CTYOAEHTTEPAIH KbI3bIFYLbIIbIFbIH apTThIPbIM, KSCiOW NpaKTUKaFa AaWbIHAbIKTAPbIH XaKCapTaTbIHbIH
KepceTeni. BUOMUMUKPUAHBI KONAAHY MblCanaapbl TYPaKTbl AM3aMH SKONOMMANbIK XayanTbl WeLiMaepai
yKacayablH Herisi 60n1a anaTbiHbIH KepceTeai. KorHUTUBTI Tacinaep CTyAEHTTEPAIH )XeKe epekLeniktepiHe
berimpenreH 6iniM 6epy TpaeKTOpUANapbIH AaMbITyFa MyMKiHAIK 6epefi. ABTopnapAbiH, TYXXbIpbIMbl
60VibIHLIA, OCbl TACiNAEPAI Xy3ere acblpy YLLiH 6iniM 6epy MekeMenepiHeH UKEMAINiK Tanan etineai,
COHAaW-aK, onapablH, y3ak Mep3imMai TMiMAINIriH 4an BaFanay yLWiH KOCbIMLA 3epTTey/iep Kaxer.

TyiiiH ce30ep: eHEePKaCINTiK AM3aiiH, MyNbTUANMCLMNAMHAPABIK TaCiNAep, BMOMUMUKPUS, BUOHMKA,
KOTHUTWBTI FblIbIM, BeMiMAeNreH OKbITY, TYPaKTbl AU3ANH, XKyMeni onnay, MHXeHepus naHaepi, 6inim 6epy
napaAurMachl, AM3aiH MHHOBALMANAPbI.

Aaiiekce3 ywiH: HypkylieBa, J1933aT, kaHe AlimMMoBa Alb6oTa. «OHepKacinTik AM3aiH oKy
OarmapaamManapbiHa MynbTUANMCUMIAUHAPAbIK OinimMai uHTerpauuanays. Central Asian Journal of Art
Studies. 9,N2 4,2024,291-305 66., DOI: 10.47940/cajas.v9i4.953

Anreic: AsTopnap «Central Asian Journal of Art Sdudies» >KypHanbiHblH, pefakTopaapbiHa MakanaHbl
6acnafa faliblHAAYFa KOMEKTECKEHI YLUiH )XaHe aHOHMMUI peLeH3eHTTepre 3epTTeyre Ha3ap ayaapbin,
KbI3bIFYLUbIIbIK TAHbITKAHbI YLLiH anfbiCbiH 6inaipeai.

Asmopnap Konwa3baHsiH COHFbI HYCKACbIH OKbIN, MaKyn0aos! xaHe Myddesnep Kalilibl/bIFbl HOK
ekeHoieiH ManiMOeloi.
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Hypkyuwesa JIsiz3at, AlunmoBa Aii6ora

Mexynaponast oGpasoBaTesibHas Kopriopats (Kasaxckasi roioBHast apXHTEKTYpPHO-CTPOUTEbHAS aKaleMHs)
(Anmarbl, Kazaxcran)

MHTEMPALUA MYNIbTUAUCLUNIIMHAPHbBIX 3HAHWUIW B YYEBHbIE MPOTPAMMbI MO
NPOMbIWEHHOMY AU3AWHY

AHHOTaums. B faHHOM CTaTbe pacCMaTPUBAETCS MHTErpaums MybTUANCLMUNINMHAPHBIX MOAXOL0B

B y4ebHble NpOrpaMMmbl Mo MPOMBILLIEHHOMY AM3aliHY, C 0CO6bIM BHUMAHMEM K UCMO/b30BAHUIO
6MOMUMUKPUM, KOTHUTUBHBIX HAYK M MHXEHEPHbIX AUCLUMNAMH. Llenb uccnefoBaHus — NpeaioxuTb
06pa3oBaTenbHy MOAE/b, KOTOPasi BKAOYAET 3TU MOAXOLbl U FOTOBUT CTYLEHTOB K PELUEHWIO
C/IOXHbIX 33134 B YCI0BUSX ObICTPO pa3BMBAIOLLEICS TEXHONOTMYECKONM Cpesbl. ABTOPbI aHANU3UPYHOT
BAXKHOCTb CO3aHUs 06pa3oBaTeNbHOW NapaAnrMbl, CNOCOBCTBYIOLLEN Pa3BUTUIO CUCTEMHOIO
MbILUNEHMS, AAANTUBHOCTU U HAaBbIKOB CAMOOPraHU3aLMK Y CTYAEHTOB, YTO 0COBEHHO BaXXKHO B
KOHTEKCTE CTPEMUTENIHOIO TEXHOIOFMYECKOro nporpecca. MeToaonorus UccienoBaHus BKAOYAET
CUCTEMATUYECKMIA aHanM3 y4ebHbIX MPOrpamMM, CPaBHUTENbHbIV aHann3 METOLOB NPenoLaBaHUS U
OLLEHKY CTYAEHYECKMX NPOEKTOB. Pe3y/ibTaThl MOKA3bIBAOT, YTO MEXAMUCLMNIMHAPHOE 0ByYeHne MOXET
MOBbICUTb BOBEYEHHOCTb CTYLEHTOB M Y/YYLIWUTb UX MOATOTOBIEHHOCTb K MPOMECCMOHANBHONW NMPaKTUKE.
[prMepbl NCNOb30BaHUS BUOMUMUKPUM LEMOHCTPUPYHOT, KakK YCTOMYMBBIN AM3alMH MOXET CTaTb
OCHOBOW AJ15 CO34aHMS 3KOJI0OMMYECKM OTBETCTBEHHBIX pelleHuid. KOrHUTUBHbIE NOAXOAbI MO3BONSKOT
pa3pabaTbiBaTb 06pa3oBaTe/ibHbIE TPAEKTOPWU, 3AANTUPOBAHHbIE K UHANBUAYANbHBIM 0COBEHHOCTSM
CTYAEHTOB. ABTOPbI MPUXOAAT K BbIBOAY, YTO peann3aums 3Tmx noaxonoB Tpebyert rubkoctv ot
06pa3oBaTeNbHbIX YUPEXAEHUM, @ TaKXKE AaNbHENLWNX UCCNEA0BAHUIA ANs 6onee TOYHOW OLLEHKM UX
LONrOCPOYHOM 3DMEKTUBHOCTH.

Kntoyesbie cno8a: npoMbILNEHHbIN AWU3alH, MYbTUAUCLUNIMHAPHbBIE MOAXO0Abl, BUOMUMUKPUS,
6MOHMKA, KOTHUTUBHBIE HAYKM, afaNTUBHOE 0BYyYeHWE, YCTOMUYMBDIN AM3alH, CUCTEMHOE MbILUIEHUE,
WHXEHEPHble AUCLMMNANHDI, 06pa3oBaTenbHas NapagurMa, MHHOBaLMKM B An3aiHe.

Ans yumupoearus: Hypkywesa, J1933aT, n Aitbota AwmrmoBa. «MHTerpaumns MynsTUANCLUMIMHAPHBIX
3HaHMI B y4ebHble NporpamMMbl Mo NPOMbILWIEHHOMY An3aiHy». Central Asian Journal of Art Studies, 1.9,
N2 4,2024, c. 291-305, DOI: 10.47940/cajas.v9i4.953

bnazodapHocmu: ABTOpbI BbipaxatoT 6narogapHocTb peaakummn «Central Asian Journal of Art
Studies» 3a noMoLLb B NMOLFOTOBKE CTaTbW K My6AMKaLMK, @ TakKe aHOHUMHBIM PELLEH3EHTaM 3a
BHMMaHWE U MHTEPEC K UCCNIELO0BAHMIO.

Asmopsl npo4umanu u 0006puu 0KOHYAMENbHbIU 8apUAHM pyKONUCU U 3as8/5m 06 omcymcmeauu
KOH@AUKmMa uHmepecos.
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