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DEVELOPMENT OF PUPILS' CREATIVE ABILITIES THROUGH THE USE
OF DIGITAL MODELING TECHNOLOGIES IN GEOGRAPHY EDUCATION

Abstract

This article explores the relevance of employing digital modeling technologies in the teaching of geography under the
current conditions of educational digital transformation. Such technologies provide opportunities for the visualization of
spatial processes, foster students’ cognitive engagement, and increase their interest in the subject.

Within the framework of modernizing geographic education, the article substantiates the importance of digital modeling,
analyzes the prospects of its integration into Kazakhstan’s educational system, and identifies key challenges that hinder its
effective implementation. Among the primary obstacles are the insufficient level of teachers’ digital competence and the
shortage of adapted instructional and methodological resources. For successful integration, it is essential to ensure teacher
training, the development of 3D modeling skills, and systematic methodological support.

Furthermore, the article examines theoretical and practical aspects of applying digital modeling in higher education
institutions. The results of an experimental study are presented, demonstrating the effectiveness of modeling technologies in
enhancing students’ learning motivation, developing creative abilities, and contributing to their emotional well-being.

The practical significance of the study lies in providing concrete recommendations for introducing digital modeling into
the educational system. In particular, effective strategies are proposed for integrating these technologies into the teaching of
geography at the university level, aimed at improving educational quality and fostering the creative potential of students.

Keywords: modeling, geography teaching, digital technologies, spatial thinking, learning motivation, creativity.
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M.JI. Anuee ™ ®
L A6aii amvinoazu Kazax ¥immuix [leoacocuxanvix ynueepcumem, Aimamel K., Kazaxcman

TEOTPA®HSIBIK BLIIM BEPYIE IIU®PJILIK MOJIEJIBIEY
TEXHOJIOTHSIIAPBIH KOJIZAHY APKBLIBI OKYIIBLIAPIBIH
IIBIFAPMAIIBLIBIK KABUIETTEPIH IAMBITY

Anoamna

byn maxanama xasipri mugpislk TpaHchopMmaiys KaraaiblHIa reorpadus MOHIH OKBITYZHa LUQPIBIK MOJEIBACY
TEXHOJIOTHSUIAPBIH  KOJJIAHY/IBIH ©3EKTLIIr KapacThIpbUlafbl. MyHJail TEXHOJIOTMsl KEHICTIKTIK YJepicTepii BU3yalu-
3alusiIayra, OUTIM alyIIbUIapIbIH TaHBIMIBIK OEJICEHAUNr MEH IOHIe JereH KbI3BIFYIIBUIBIFBIH apTThIpyFa MYMKIHAIK
Oepeni.

Ieorpadusinbik OiniM Oepyzi KaHFBIPTY aschiHAA LUMPIBIK MOJETbACY TEXHOJOTHSIAPBIHBIH MaHBI3bl CHUIATTANBII,
Kazaxcranmarsr OiniM Oepy kyHeciHIe aTalFaH TeXHOJIOTHSUIApABI SHTi3y MepCIIeKTUBAIaphl MEH KOJIIaHyFa OaiiaHBICTHI
Macelieiep TalgaHaabl. Mozenbaey TeXHOJOTHUIAPEIH OKy OarmapiaMachlHa camaibl €HTi3y YINIH Hefaror Kaapiappl
nmaspiay, 3D Moxenbney Ky3BIPETTepiH JaMBITY XXOHE OMICTEMEINK KOJay KaKeTTLNTi aHBIKTalIaapl. AJaiga 3eprrey
HOTIDKENIepi KOPCEeTKeHIEH, OTaHIbIK MeqarorTapablH MA(PPIBIK Ky3bIPETTUTINHIH TOMEHIIr, OeHiMIeIreH OKy-oIiCTeMEIiK
MaTepHaIapIbIH KeTICTICYIIILIIr aTaJIMBIII TEXHOJIOTHSIIAP Il THIM/II €HTi3yTe KeAepri KeITipye.

Byn makamazma sxorapbl OKy OpBIHIAPBIHBIH OLTIM Oepy IpoleciHIe MOIENbIACY 9iCiH KONIAaHYABIH TEOPHSUIBIK JKOHE
NPaKTHKAIBIK acleKTiepi KapacThIpbliaabl. Makanaga Mopenbiey OJICIHIH CTYISHTTEpPIiH OKy MOTHBALMSICHI MEH
HIBFapMalllbUIbIK KaOUIeTTepiH JaMbITy[arbl THIMIUIMH Oaraiay MakcaTbIHAQ JKYPri3iIreH SKCIEPHMEHTTIK 3epTTey
HOTIKEJIEP TaJlIaHFaH.

3epTTey/iH MPaKTHKAIBIK MaHBI3bl MOJCIBIACY OarmapiaMaliapblH KOJIaHY apKbUIBI OKBITY OIICTEpPIH KETUIIIpYTE,
CTYIEHTTEpAIH OKY MOTHBALMSCHIH apTThIPyFa JKOHE OJIAPIBIH SMOLMOHAIIBIK JKaFialblH JKaKcapTyFa OarbITTaJFaH.
3epTTey HoTIKeNepi MOJIENb/IeY SICiH OiniM Oepy KyiteciHe eHri3y OOibIHILIA HAKThI YChIHBICTAp Oepyre MyMKIHIIK Oepeti.
Ocipece X0oFapbl 0Ky OpbIHIAPEIHIA MOJCIBICY TEXHOJIOTHSUIAPBIH Teorpadysi MoHiHe HHTErPALMsIIAYIbIH THIMII HKOJIIAPbI
MEH HaKThI YChIHBICTap OepiireH.

Tyifin ce3mep: Monenpaey, reorpa@usHbl OKBITY, HH(PIBIK TEXHONOTHSNIAP, KCHICTIKTIK Oilay, MOTHBAIHA,
KpEaTUBTLIIK.

Y ir
Anues M1 " ©
1 . . .
Kazaxckuii Hayuonanenwuii Iledacocuueckuil yHueepcumem umenu Abas
2. Anmmamot, Kazaxcman

PA3BUTHE TBOPUYECKHNX CIOCOBHOCTEM YYAIIIUXCA ITOCPEACTBOM
NPUMEHEHWA TEXHOJIOT A IA®POBOI'O MOJEJUPOBAHUSA B
I'EOI'PAOUYECKOM OBPA30BAHHUU

Annomayus

B crarbe paccmarpuBaercst 3HaUMMOCTh NPHMEHEHHs TEXHOJOTMH IHM(POBOTO MOJEIUPOBAHMS B IIPENoJaBaHUN
reorpauyl B YCJIOBHUSIX COBpeMEHHOH Im(poBoii Tpancdopmanun oOpaszoBanus. [10g00HBIE TEXHOJIOTHH OTKPHIBAIOT
BO3MOKHOCTH JUTSl HAIVISITHOW BU3yaJTM3alliK IPOCTPAHCTBEHHBIX MPOLIECCOB, CIIOCOOCTBYIOT AKTHBH3AINH O3HABATEILHON
JIEATEILHOCTH 00YYAIOIINXCS U OBBIIIAIOT UX HHTEPEC K MPEIMETY.

B xoHTekcTe MOJEpHM3ANH Teorpaddeckoro o0pa3oBaHUS OOOCHOBBIBACTCS POJIb IM(POBOTO MOICTHPOBAHM,
AQHATM3NPYIOTCS TIEPCTICKTHBBI €r0 BHEIPEHUA B CHCTeMy oOpasoBanmsi KazaxcraHa, a TakKe BBIIBIIFOTCS KIFOUEBBHIC
MPOOJIeMBI, TIPEIATCTBYIOMNE S((PEKTUBHON peaNM3alliii JaHHBIX TexXHONMormid. OTMedaercs, 4YTo JId KadyeCTBEHHOU
MHTETpalyl MOJECNHMPOBaHUS B y4eOHBIE NPOrpaMMbl HEOOXOOUMO OOECIEYUTh IOATOTOBKY IENArOTMYECKuX KaJpoB,
pa3BuTHEe KOMIETeHIIMH B objacTu 3D-MOAENMpoBaHMS M CHUCTEMHYIO METOJIMYECKYIO IOJUIEPKKY. Bmecte ¢ Tem
PE3YJIbTAaTbl UCCIICAOBAHMA IMOKA3bIBAIOT, YTO HU3KUH YPOBCHL HH(i)pOBOﬁ TPaMOTHOCTH OTEYCCTBCHHLIX II€AAroroB U
HEJIOCTaTOK  aJallTUPOBAHHBIX  y4eOHO-METOJMYECKUX  MaTepuajioB  CEphE3HO  OrpaHHYMBAIOT  3((PEKTHBHOCTH
HCTOJIb30BaHUS TAKHUX TEXHOIOTHH.

Ocoboe BHUMaHHE YIEIACTCS TEOPETHYECKUM M IPAKTUYECKMM acleKTaM MPUMEHEHHsT MOJCIHPOBAaHUS B
00pa3oBaTeNbHOM TIpollecce BYy30B. B cTarhe TPEACTaBICHBI PE3YyNbTaThl IKCIEPHUMEHTAIBHOTO  HCCIIEOBAHMS,
HAIpaBICHHOTO Ha OLCHKY BIMSHHS METOJOB MOCIMPOBAHMSI Ha YYeOHYI0O MOTHBAIMIO M DPa3BUTHE TBOPYECKUX
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CIMOCOOHOCTEH CTYIEHTOB. YCTAHOBJIEHO, YTO KCIOJIB30BAHHE MHPOTrPaMM MOJICIUPOBAHUSI CIIOCOOCTBYET COBEpILCH-
CTBOBAHHUIO METOJIOB IPETOIaBAHMSI, MMOBBIIICHHIO YIeOHOH MOTHBALIMK O0YYAIOIIMXCS, & TAKKE TTOJOKHUTEILHO BIHSIET Ha
HX AMOIHOHATIEHOE COCTOSTHHE.

IMpakTryeckasi 3HAYUMOCTh HCCIIEJIOBAHUS 3aKIIIOYAETCS B Pa3pabOTKe KOHKPETHBIX PEKOMEHJAIUIA M0 BHEIPEHUIO
(pOBOr0 MOJEIUPOBAHMS B CUCTeMy o0Opa3oBaHus. B 4acTHOCTH, mNpeioskeHbl 3((EKTUBHBIE ITyTH HHTETPALIHA
MOJIC/TMPOBAHUS B TIPEMO/IaBaHie reorpaduu B BBICIIEH IIKOJIE, HATIPABICHHBIE HA TIOBBIIIIEHHAE KauyeCTBa 00Pa30BaTe/IbHOTO
nporiecca U PaCKPBITHE TBOPYECKOTO MOTEHIHANIA CTYICHTOB.

KnioueBble cj10Ba: MOJECIMPOBaHHE, NpenojgaBaHue reorpaduy, MHUPPOBBIE TEXHOJOTHUH, MPOCTPAHCTBEHHOE
MBIIIJICHUE, yqeGHaﬂ MOTHUBalMs, KpCaTUBHOCTD.

Introduction. At present, the digitalization of education is not limited to the use of technical tools; it
requires a fundamental transformation of teaching methodology, content, and structure. This is
particularly relevant for geography, a subject that is inherently based on spatial thinking and
visualization. Modeling, aimed at designing the educational space and learning processes through the
use of digital technologies, constitutes the foundation of educational digitalization. Digital modeling
technologies are becoming an effective tool that ensures visibility, accessibility, and the integration of
theory with practice in the educational process. With their help, learning content is delivered not only in
textual or graphical form, but also through interactive and visual models.

Digital learning tools allow for the interactive presentation of learning materials, the visualization of
complex geographical concepts, and the real-time monitoring of global processes [1]. Modeling
technologies, by superimposing virtual elements onto the real physical world, develop learners’
understanding of space and time. They make it possible to visualize complex natural, social, and
economic processes, landscape structures, climate changes, and geological phenomena. This contributes
to a deeper comprehension of geographical interconnections, broadens students’ scientific and technical
outlook, and fosters the acquisition of digital competencies.

The modeling method is applied when direct study of the original is impossible or difficult, or when
such study would require significant financial resources. This method fosters the development of higher-
level theoretical thinking, encourages learners to move away from stereotypical approaches, ensures
qualitative analysis of educational material, and promotes conscious problem-solving.

Digital modeling technologies improve traditional teaching methods and raise the quality of
education to a new level. However, at present, the use of such technologies in Kazakhstan’s educational
system remains underdeveloped. An analysis of curricula and scholarly publications revealed that issues
related to the selection of content, methodology, and approaches to the effective implementation of
digital modeling technologies in education have not been sufficiently explored. Studies show that
modeling technologies are not widely employed in geography teaching in Kazakhstan. This is due,
firstly, to teachers’ insufficient level of digital competence, and secondly, to the lack of adequate
teaching and methodological resources. Further barriers include the absence of technical knowledge and
experience required for developing 3D models, the inability of teachers to construct such models
independently, the complexity of the modeling process itself, as well as the limited availability of ready-
made resources. These factors collectively hinder the integration of modeling technologies into the
educational process [2]. Consequently, the development of learners’ digital literacy in accordance with
contemporary requirements is impeded. Addressing this issue necessitates changes in the teacher
training system. Effective use of these technologies requires specialized training for teachers,
methodological guidelines, and accessible resources.

The lack of methodological resources for 3D object modeling in the educational process necessitates
conducting specialized research in this field. Since learners’ motivation and emotional states directly
affect learning outcomes, investigating the influence of modeling on students’ motivation and creativity
emerges as a particularly relevant research task [3].

The essence of the study lies in revealing the possibilities for the effective use of digital modeling
technologies in education and assessing the impact of the modeling method on the enhancement of
learners’ creative abilities. The central premise of the study is that integrating modeling into the learning
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process at higher education institutions can increase students’ interest in learning while fostering their
critical thinking, communication skills, and creativity.

The practical significance of the research is that its results can be applied in designing educational
processes in pedagogical universities (particularly in the development of academic programs) as well as
in professional development courses for teachers. Furthermore, the findings may serve as a basis for
developing courses aimed at cultivating students’ meta-competencies.

The article provides empirical evidence that modeling technologies have a significant impact on
strengthening students’ learning motivation, improving the quality of knowledge acquisition, and
developing learners’ creative abilities. The research outcomes enable the formulation of concrete
solutions for enhancing the quality of education [4].

Literature Review. Digital modeling technologies play a crucial role in the teaching of geography,
particularly in the development of such cognitive abilities as spatial thinking, understanding cause-and-
effect relationships, and perceiving phenomena in a dynamic context. A number of researchers have
made significant contributions to the theoretical and methodological foundations of integrating digital
modeling into education.

For instance, V.P. Bespalko, examining the integration of information and communication
technologies (ICT) into the educational system and their implementation in pedagogical processes,
characterizes digital modeling as an innovative teaching method [5].

Yu.N.Tatuyev and O.A.Kosheleva, in their studies, analyze digital modeling technologies as a tool
for developing students’ creative potential and outline methodological approaches to their integration
into learning content [6]. They emphasize that through modeling, the learner becomes not merely a
recipient of knowledge but a “constructor” of knowledge.

I.V.Robert, focusing on the role of ICT in education, scientifically substantiated the effectiveness of
combining modeling methods with digital tools [7]. According to him, computer modeling contributes
not only to the acquisition of subject-specific knowledge but also to the development of functional
literacy and critical thinking.

A.1.Savenkov highlights the importance of digital modeling in the development of students’ research
skills. His research demonstrates that working with geographical maps, 3D models, and simulations
significantly enhances practical thinking and analytical abilities [8].

Foreign scholars have also made substantial contributions. For example, the constructivist ideas of S.
Papert form the theoretical basis for modeling. He pointed out that in a computer-based environment,
learners assume the role of knowledge “constructors” [9]. This approach underpins modern STEM
education, robotics, and 3D modeling technologies.

P.A.Kirschner, J.Sweller, and R.E.Clark, drawing on cognitive load theory, identified
methodological limitations in the use of complex models [10].

T.Mikropoulos and A.Natsis systematically studied the effects of virtual environments and
simulators in education, proving their positive influence on cognitive processes [11].
R.Moreno and R.E.Mayer, based on the theory of multimedia learning, demonstrated that the visual and
interactive components of modeling enhance comprehension and long-term knowledge retention [12].

D.Jonassen emphasized that digital modeling is one of the most powerful tools for shaping learners
as “knowledge creators,” enabling them to transform, reconstruct, and apply knowledge in new contexts
[13].

In summary, contemporary literature and practice confirm the effectiveness, functionality, and
potential of digital modeling technologies in geography education. These technologies allow students to
shift from being passive consumers of knowledge to becoming active researchers and creators. At the
same time, researchers underline the importance of combining digital modeling technologies with
traditional didactic principles such as visualization, accessibility, scientific validity, awareness and
activity, as well as systematization and continuity [2].
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Materials and methods. The study employed methods and materials that made it possible to
investigate the impact of digital modeling on the development of students’ critical thinking, creativity,
and motivation. To achieve this aim, surveys and pedagogical observation were applied, allowing
objective conclusions to be drawn on the basis of collected data.

The survey was conducted to assess students’ attitudes toward the modeling method, their motivation
level, and their emotional state. Pedagogical observation was used to analyze students’ behavior and
reactions during lessons in which digital modeling programs were implemented [3].

The use of digital modeling tools such as simulations and interactive models created an immersive
learning environment that revealed students’ creative potential. Immersive interfaces, based on virtual
and augmented reality technologies, provided full engagement in the learning process and contributed to
the development of practical skills through the simulation of real-life situations in a virtual space [15].

During the study, digital modeling programs Mozaik 3D, PhET Simulation, Tectonic Explorer, and
Blender were employed in teaching the subject “Physical-Geographical Regions of the World to
second-year students majoring in History and Geography at a pedagogical university.

Table 1 — Digital Modeling Software Used in the Lesson

Program Learning Content Purpose of Use Lesson Segment

Mozaik 3D |Lecture: Climateand  Visualizing

Inland Waters of Eurasia geographical objects
and phenomena in
space using 3D models

Blender Lecture: Mountain Active learning
Systems of Kazakhstan  through working with
3D models by adding

movement and
animation
PhET Practical Lesson: Global | Demonstrating
Simulator Environmental Issues in changes in physical
the Territories of laws and phenomena

Continents and Oceans  through experiments

Tectonic Practical Lesson: Modeling plate
Explorer Identifying movements based on
Morphostructural Types | custom scenarios

of Landforms of
Southern Hemisphere
Continents on a Tectonic
Map
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Currently, 3D models are created through graphic software that enables the construction of three-
dimensional graphics, modeling of virtual reality objects, and the generation of images based on these
models. Among the most accessible tools is the Mozaik program, which was used to demonstrate a 3D
model for the lecture topic “Climate and Inland Waters of Eurasia.” During the session, students were
able to visualize the actual global circulation of the atmosphere.

Blender, another program, provides highly detailed models that closely resemble reality. Models
created in Blender can be embedded into any plane or environment. Learning Blender helps students
develop logical thinking as well as computer graphics and design skills. For example, during the lesson
“Mountain Systems of Kazakhstan,” students examined a 3D model of the Zhetysu Alatau mountain
ranges and valleys.

PhET simulations thus provided opportunities for visualizing abstract concepts and processes,
identifying cause-and-effect relationships. For instance, in the practical class on “Global Environmental
Problems of Continents and Oceans,” students applied PhET to explain the greenhouse effect.

Tectonic Explorer, enables students to express their ideas in the form of 3D models, animations, and
visual effects. This program allows learners to simulate various tectonic system scenarios. For example,
during the practical class ““Identifying Morphostructural Types of Relief in the Southern Hemisphere on
a Tectonic Map,” students employed Tectonic Explorer. Following a step-by-step algorithm, they first
identified the number of lithospheric plates, then mapped convergent and divergent boundaries, and
modeled the movement of tectonic plates, thereby gaining a clear understanding of continental drift.

Through the use of these modeling technologies, students were able to acquire a deeper
understanding of complex physical-geographical processes. Such visualization enhanced spatial
thinking, stimulated scientific inquiry, and increased engagement with the subject matter.

Results and Discussion. Digital modeling technologies influence not only the perception of
information but also students’ active thinking, imagination, model construction, and creative decision-
making. To assess the effectiveness of these technologies in developing students’ motivation and
creativity, an experimental study was conducted.

The research took place at the Faculty of History and Law of Abai Kazakh National Pedagogical
University during the spring semester of the 2024—-2025 academic year and lasted for five weeks. A total
of 40 students participated in the study, divided into experimental and control groups:

« Experimental group: 20 second-year students majoring in History—Geography;

« Control group: 20 second-year students of the same program.

The experimental group was taught the course ““Physical-Geographical Regions of the World” using
digital modeling tools, while the control group studied according to the traditional curriculum.

Research objectives:

1. To apply digital modeling programs in the teaching process for students of pedagogical
specializations;

2. To assess students’ levels of creative thinking and motivation before and after the course using the
Torrance Test of Creative Thinking (TTCT) and the Vallerand Motivation Scale;

3. To conduct a comparative diagnostic analysis of the results obtained in the experimental and
control groups in order to evaluate the effectiveness of the applied methods [15].

Experimental stages:

« Stage 1: Pre-diagnosis — identification of creativity and motivation levels;

« Stage 2: Five-week learning module — the experimental group was taught with digital modeling
technologies (simulations, 3D modeling, map and scheme construction), while the control group
followed traditional methods;

« Stage 3: Final diagnosis — comparison of the results of both groups [4].

During the study, all participants took the Torrance Test at the beginning to determine their initial
level of creativity. After the learning process, both groups retook the test to assess changes. The
Torrance Test was administered to 40 students across three dimensions:
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1. Fluency — the number of responses generated,;
2. Originality — the number of unique ideas differing from others;
3. Flexibility — the variety of ideas across different categories.

Table 2 — Manifestation of the Torrance Scale in the Study

Torrance Scale Manifestation in the Study
Fluency — generating  |The student attempts to create multiple models of a single natural phenomenon (e.g..
many ideas different versions of the water cycle model).
Originality — unique  [Finds non-standard approaches when modeling geographical maps, landforms, or natural
solutions processes.
Flexibility — diverse Presents a single issue (e.g.. causes and consequences of earthquakes) from different
thinking directions perspectives and proposes various solutions.

Table 3 — Research Results According to the Torrance Scale

Indicator Experimental Group | Control Group
Fluency 34.14 28.67
Originality 31.89 26,87
Flexibiliry 32.89 28,20

The results of the study demonstrated that the creativity indicators of students taught with the
modeling method— fluency, originality, and flexibility —improved significantly compared to the
control group. The experimental group (students who used digital modeling technologies):

« achieved higher levels of creativity;

« enhanced their skills in constructing models in geography;

« developed stronger abilities in independent thinking, logic, and decision-making.

The Torrance Scale confirmed that modeling technologies have a substantial positive impact on the
development of students’ creative competencies.

It should be note that the study wasconducted within a single higher education institution and
involved a limited number of participants, which restricts the generalizability of the results across the
broader higher education system. While the findings are valid and wellsupported, further research is
needed with a broader scope, including students from other universities in Kazakhstan.

Future research perspectives include expanding the experimental base, developing specialized
simulation modules, and examining their influence on other aspects of teachers’ professional
development [15].

Conclusion. The study clearly demonstrated that the systematic integration of digital modeling
methods into higher education contributes positively to the enhancement of students’ creative thinking,
cognitive activity, and intrinsic motivation. This confirms the effectiveness of the approach as a means
of overcoming the limitations of traditional teaching methods [4].

Based on the findings, several conclusions can bedrawn:

« The modeling method stimulates students’ interest in educational activities, fostering a motivational
and creative learning atmosphere [4].

« The method contributes to the development of decision-making, alternative idea generation, and
professional reflection skills.

« The modeling programs used in the study serve as effective tools for fostering creative thinking
among future teachers.

The collected data confirm the high efficiency of modeling technologies as innovative tools in
teacher training, highlighting the need for their integration into pedagogical higher education programs.
However, successful implementation requires the enhancement of teachers’ digital competence, the
establishment of a methodological foundation, and the provision of adequate resources.
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To ensure the wide adoption of these technologies, the following measures are recommende:

« Development of educational modeling resources in the Kazakh language tailored to geography;

« Organization of professional development courses for teachers (focusing on 3D modeling and AR
tools);

« Provision of essential technical equipment (tablets, interactive boards, AR applications);

« Implementation of pilot projects to share best practices of teachers and students working with AR
and modeling technologies.

Thus, the use of digital modeling technologies in the teaching of geography is one of the most
effective tools for developing learners’ creative abilities and fostering creative thinking.
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PA3BUTHUE STEM OBPA30OBAHUA B KABAXCTAHE: IPUMEHEHUE MAJIOI'O
KOCMHNYECKOI'O AITITAPATA B OBPA3OBATEJIBHOM IMTPOLHECCE

Annomayus

B crarbe paccmaTpuBaeTcsi IPUMEHEHHE MaJoro KOCMHYECKOro amnraparta B 00pa3oBaTeNbHOM IpOIiecce B CpeaHer
IKOJIe. AHAIM3UPYETCS ONBIT Apyrux crpaH B oOnactn STEM-00pa3oBaHus M CONOCTaBIISETCS BO3ZMOXKHOCTH M YCIIOBHS
NPUMEHEHHsT MallbIX KOCMHYECKHMX armaparoB B KazaxcraHe, NpoBeJe€H KOHTEHT - aHajiW3 Y4eOHBIX Hporpamm,
METO/IMYECKHX MaTepHaJIoB U 00pa3oBaTesIbHBIX MPOEKTOB. Llens paboThl - paccMOTpPeTh BO3MOXKHOCTH BHEIPEHUS MAJIBIX
KOCMHYECKUX amlnapaToB B 00pa3oBaTesbHBIH MpOLEcC, IS TOBBIIICHHS KadecTBa 0Opa3oBaHMs OOyYaromuxcs.. OTO
MO3BOJIUT Yy 00yJarommxcst ChopMHUpOBaTh KirodeBbie STEM HaBBIKH U ITOTYYUTh IPAKTHYECKHUHA OMBIT 10 COOpKE, 3aITyCKy,
AHAJIN3Y JAHHBIX.

ABTOpBI yTBEP)KNAIOT, YTO NPUMEHEHHE MAJOro KOCMHYECKOIO ammapara Ha ypokax (M3HUKH B CpefHeil mMikoie
CIOCOOCTBYET TOBHIMICHHIO HWHTepeca oOydarommxcs K STEM-00pa3oBaHHIO M KOCMHYECKOH WHXKCHEPHH B IIETIOM,
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