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DIGITALIZATION OF GEOGRAPHY EDUCATION AND
INNOVATIVE TEACHING TECHNOLOGIES UNDER
THE NEW UKRAINIAN SCHOOL REFORM

Abstract

The article examines current trends in the digitalization of geography
education and the implementation of innovative teaching technologies within the
framework of the New Ukrainian School reform and the operation of general
secondary education institutions under martial law in Ukraine. A comparative
analysis of the current national curriculum and two model geography curricula for
Grades 6-9 was conducted to identify their content characteristics, competency-
based orientation, digital potential, and capacity to support innovative teaching
practices.

The study systematizes contemporary pedagogical approaches to geography
teaching, including project-based learning, STEM/STEAM education, problem-
based learning, inquiry-based learning, and blended learning. Particular attention
Is paid to the integration of these approaches with Geographic Information
Systems, digital mapping services, artificial intelligence technologies, interactive

educational platforms, and other digital learning resources.
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Based on the comparative analysis, the study proposes an original
conceptual model of innovative pedagogical technologies for geography education
in the context of educational digitalization. The proposed model demonstrates the
interrelationship between the digital learning environment, innovative teaching
approaches, and expected learning outcomes aimed at developing geographical,
digital, research, and other key competencies of students.

The study identifies the major challenges affecting the implementation of
digital and innovative technologies in geography teaching, including inadequate
technological infrastructure in schools, the need to strengthen teachers' digital
competence, and the necessity of adapting innovative teaching methods to
different forms of educational process organization.

The findings substantiate priority directions for the further development of
geography education through the integrated application of digital technologies and
innovative pedagogical approaches. Such integration contributes to improving the
quality of education, fostering students' key competencies, and ensuring the
continuity and resilience of the educational process under conditions of digital
transformation and martial law.

Keywords: geography education; digitalization of education; digitalization
of geography education; innovative teaching technologies; New Ukrainian School
(NUS) reform; competency-based education; Geographic information systems
(GIS); digital learning resources; STEM/STEAM education; educational process

organization.

Problem statement. The reform of Ukraine's general secondary education
system in accordance with the principles of the New Ukrainian School concept has
necessitated the modernization of educational content, teaching methods,
instructional approaches, and learning technologies. These transformations are

particularly significant in geographical education, which plays a crucial role in
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developing students' comprehensive understanding of natural and socio-economic
processes, fostering spatial thinking, environmental awareness, research skills, and
key competencies required for successful participation in contemporary
information society [2, 3, 7, 8, 16].

The rapid advancement of digital technologies, geographic information
systems (GIS), interactive educational platforms, virtual and augmented reality
technologies, electronic cartographic resources, and mobile applications has
considerably expanded the possibilities for geography teaching and learning.
These technologies enhance the visualization of geographical phenomena, increase
students' cognitive engagement, and contribute to the development of digital
competence. However, the effectiveness of innovative educational technologies
depends not only on the level of technological infrastructure available in
educational institutions but also on the scientifically grounded selection of
pedagogical approaches, teachers' professional readiness to integrate digital tools
into the learning process, and their compliance with contemporary educational
standards.

The relevance of this study is determined by the need to further improve
geographical education within the framework of the New Ukrainian School
reform, which aims to develop competent, creative, and socially responsible
individuals. The ongoing digital transformation of society, the widespread
implementation of information and communication technologies, and the
continuous evolution of educational environments require the modernization of
methodological approaches to geography teaching. This includes the extensive
integration of digital educational resources, geographic information systems,
interactive teaching methods, and innovative forms of organizing the educational
process to ensure the development of students' subject-specific and transversal

competencies [1, 4].
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Despite these positive developments, the practical implementation of
educational reforms in general secondary education institutions has revealed a
number of persistent challenges. These include insufficient material and technical
resources, varying levels of teachers' digital competence, the need to adapt
innovative technologies to the specific conditions of individual educational
institutions, and the necessity of improving the methodological support for
geography teaching. Consequently, there is an increasing need for a
comprehensive analysis of contemporary educational technologies, an assessment
of their didactic potential, and the development of evidence-based approaches to
their effective integration into the school geography curriculum.

Analysis of recent research and publications. The modernization of
geographical education, the implementation of the competency-based approach,
and the integration of innovative educational technologies into the teaching and
learning process have become the focus of extensive research conducted by both
Ukrainian and international scholars. Significant contributions to the development
of the theory and methodology of geography education have been made by
Ukrainian researchers, including I. A. Arsenenko, O. S. Arabadzhy, I. A. Donets,
H. I. Denysyk, O. D. Lavryk, V. V. Tsymbaliuk, V. Luniachek, K. Borysenko, Yu.
lievlieva, D. S. Malchykova, R. Lozynskyy, V. Bilanyuk and K. V. Mezentsev [1,
5, 6, 7, 8, 14]. Their studies address the improvement of geographical education
content, the development of methodological foundations for competency-based
learning, and the application of digital educational technologies, geographic
information systems (GIS), and modern information and communication
technologies (ICT) in geography teaching.

A review of recent scholarly publications indicates that, despite the
considerable body of research devoted to various aspects of educational
digitalization, several issues remain insufficiently explored. In particular, there is a

lack of comprehensive studies focusing on the analysis of contemporary model
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geography curricula, the systematization of innovative teaching technologies, and
the identification of effective approaches to their practical implementation in
general secondary education institutions within the framework of the New
Ukrainian School reform. These research gaps have determined the choice of the
present study and underline its scientific relevance.

Purpose of the article. The purpose of this study is to provide a
comprehensive analysis of contemporary approaches to the integration of
innovative technologies into the school geography curriculum within the
framework of the New Ukrainian School (NUS) reform. The study aims to
examine the characteristics of contemporary model geography curricula, identify
effective innovative teaching methods, digital technologies, and instructional
approaches, and substantiate the prospects for their application in fostering
students' geographical subject-specific competence as well as key competencies in
general secondary education.

Presentation of the main material of the study . One of the key priorities of
the reform of general secondary education in Ukraine is the modernization of
educational content in accordance with the competency-based framework of the
New Ukrainian School (NUS). An essential instrument for implementing this
reform has been the introduction of model curricula developed on the basis of the
State Standard of Basic Secondary Education. Their primary purpose is to define
the expected learning outcomes, thematic content, recommended learning
activities, and methodological approaches aimed at developing both subject-
specific and key competencies among students.

Unlike traditional curricula, model curricula provide teachers with
considerably greater flexibility in designing the educational process. Educators are
empowered to determine the sequence of topics, select appropriate teaching
methods and instructional strategies, integrate interdisciplinary content,

incorporate contemporary digital educational resources, and adapt the curriculum
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to the specific characteristics of individual educational institutions and students'
educational needs. Such an approach is fully consistent with the principles of
teachers' academic autonomy and contributes to improving the quality of
geographical education.

In accordance with the provisions of the NUS reform, two model geography
curricula for Grades 6-9 were introduced into the educational process in 2022. The
first, "Model Curriculum: Geography. Grades 6-9 for General Secondary
Education Institutions,” was developed by S. H. Kobernik, R. R. Kovalenko, T. H.
Hilberg, and L. M. Datsenko. The second curriculum of the same title was
prepared by a broader team of authors, including S. P. Zapototskyi, H. I. Karpiuk,
R. V. Hladkovskyi, A. I. Dovhan, V. V. Sovenko, L. M. Datsenko, T. H.
Nazarenko, T. H. Hilberg, I. H. Savchuk, A. V. Nikytchuk, V. S. Yatsenko, H. D.
Dovhan, V. D. Hroma, and O. V. Horovyi [10, 11].

The implementation of these curricula has been gradual. During the
2025/2026 academic year, they were already being used for teaching students in
Grades 7 and 8. At the same time, Grade 9 students and upper secondary school
students (Grades 10-11) continue to study geography under the national
curriculum approved by Order No. 698 of the Ministry of Education and Science
of Ukraine, dated 3 August 2022. This phased implementation ensures continuity
in geography education while facilitating the transition to competency-based
learning in accordance with the objectives of the NUS reform.

An analysis of the currently implemented model geography curricula
demonstrates that, although all of them are based on the common principles of the
State Standard of Basic Secondary Education, they differ in the organization of
educational content, the sequencing of thematic units, the proposed learning
activities, and the approaches employed to implement competency-based
education. Despite differences among the author teams, all curricula are designed

to foster students' geographical competence, develop spatial thinking, research
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skills, environmental awareness, digital literacy, and the ability to apply
geographical knowledge to the interpretation of contemporary natural and socio-
economic processes.

To identify the distinctive features of these curricula, the authors conducted a
comparative analysis focusing on their structural organization, competency-based
orientation, digital components, and the integration of innovative teaching
methodologies. The results of this analysis are presented in Table 1.

Table 1
Author's comparative analysis of the Model Geography Curricula for Grades 6-9
in general secondary education institutions in the context of the digitalization of
geography education and the implementation of innovative teaching
methodologies [10, 11].

Analysis crite- Geography | Model curricu- | Model curricu- | Relevance to the re-
rion curriculum lum by S. H. lum by S. P. search topic (Au-
approved by Kobernik, R. Zapototskyi et thors' assessment)
the Ministry | R. Kovalenko, al.
of Education | T. H. Hilberg,
and Science of and L. M.
Ukraine (Or- Datsenko
der No. 698,

Conceptual
framework

@il a8 Classical se- Traditional con-  Integrated the- ~ The curricula demon-
ture quence of tent structure re- matic modules  strate a gradual transi-
physical and tained, with en-  and consolidated tion from a traditional
human geogra- hanced thematic  content strands  content structure to an

phy topics units integrated competen-

cy-based framework.

Competency
development
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. ----

Digitalization Provides for Promotes the Emphasizes the  All curricula recog-
ncEmlllefea08 the use of digi-  use of digital application of nize digitalization as a
learning tal maps, ICT, learning plat- digital technolo-  key component of ge-
and electronic ~ forms, electron-  gies, geospatial ~ ography education;
educational re- ic cartographic  data, and con- however, they differ
sources resources, and temporary in- in the extent to which
online services  formation re- digital technologies
sources are integrated and
specified.

Innovative
teaching meth-
odologies

Organization Practical exer-  Project-based Comprehensive  The curriculum de-
W EELT el cises, field ob-  activities, prac-  integration of veloped by S. P.
tivities servations, and  tical workshops, inquiry-based, Zapototskyi et al.
map-based ac-  collaborative practical, and demonstrates the
tivities learning, and in-  project-based highest level of

quiry-based in-  learning activi-  alignment with the
vestigations ties principles of contem-
porary competency-

based education.

Development of
spatial thinking

SELOLEIRS OB Includes the Places consider-  Regional studies The regional studies
ies component  ERGYAGRIOE able emphasis are integrated component constitutes
dents' own on the study of into the study of an essential element
administrative  the local region  the territorial in the development of
region (native region)  organization of  students' civic and ge-
Ukraine ographical competen-
cies.

(RECIESEET Partiallyad-  High  High  Further integration of -
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the integration
of advanced
digital technol-
ogies

Overall au- Establishes the  Demonstrates Provides the All curricula comply

thors' assess- regulatory and  the most bal- most compre- with the contemporary
ment methodologi-  anced methodo- hensive imple-  requirements of geog-
cal foundation  logical frame- mentation of the raphy education;
for contempo-  work for the in-  competency- however, they require
rary geography tegration of con- based, digital, further enhancement
education temporary peda- and activity- of the digital compo-
gogical ap- based approach- nent to address the
proaches and es challenges of educa-
teaching tech- tional digital trans-
nologies formation and the
conditions imposed by
martial law in
Ukraine.

The comparative analysis of the model geography curricula revealed several
common trends in the development of contemporary geography education in
Ukraine. All curricula have been developed in accordance with the provisions of
the State Standard of Basic Secondary Education and are designed to implement a
competency-
based approach while fostering students' spatial thinking, subject-specific
competence, digital competence, inquiry skills, and civic competence.

The findings indicate a gradual transformation in approaches to organizing
the educational process. Whereas the geography curriculum approved by Order
No. 698 of the Ministry of Education and Science of Ukraine (2022) primarily
provides the regulatory framework for the structure and content of geography
education, the model curricula developed by different author teams place greater
emphasis on competency-based, activity-based, and inquiry-based approaches to

teaching and learning. These curricula incorporate a wider range of project-based
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learning, practical investigations, STEM/STEAM education, integrated learning,
and the use of contemporary digital educational resources, thereby creating more
favorable conditions for the development of students' key and subject-specific
competencies [2, 3, 5].

A distinctive feature of the contemporary model geography curricula is the
transition from a predominantly content-oriented approach to a learner-centered
model that emphasizes active student engagement in the learning process.
Considerable attention is devoted to practical exercises, inquiry-based
investigations, the analysis of cartographic materials, statistical data, digital maps,
and other sources of geographical information. Consequently, geography
education is increasingly acquiring an inquiry-oriented character, fostering
students' ability to analyze natural and socio-economic processes, identify causal
relationships, and apply geographical knowledge to real-world contexts.

The comparative analysis also demonstrates a gradual strengthening of the
digital dimension of geography education. All curricula promote the use of ICT,
digital cartographic resources, and contemporary electronic educational tools.
However, the educational potential of GIS, open geospatial data, Earth observation
and remote sensing services, artificial Al technologies, and digital modelling has
not yet been fully realized. This highlights the need for the further enhancement of
methodological support and the expansion of the digital toolkit available for
geography teaching and learning.

An important finding of this study is that the diversity of the model
geography curricula provides genuine opportunities for teachers to exercise
academic autonomy by selecting the most appropriate pedagogical approaches,
teaching methods, and instructional strategies in accordance with students'
educational needs, regional characteristics, and the material and technological
resources available in educational institutions. At the same time, the effective

implementation of these curricula largely depends on teachers' digital and
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pedagogical competencies, the availability of contemporary digital educational
resources, and the institutional capacity of schools to integrate innovative
educational technologies into the teaching and learning process.

Overall, the findings confirm that the current model geography curricula
establish a solid foundation for the digital transformation of geography education,
the implementation of innovative pedagogical technologies, and the modernization
of educational practices in line with the principles of the NUS reform. These
developments have become particularly significant under the conditions of martial
law in Ukraine, where digital technologies play a critical role in ensuring the
continuity of education, enhancing the flexibility of instructional delivery, and
maintaining equitable access to high-quality geography education regardless of
security conditions or students' place of residence. Consequently, a further
examination of innovative pedagogical technologies and digital learning tools
represents a logical continuation of the present study [6, 11, 13, 15, 16].

The digital transformation of society, together with the implementation of
the NUS reform, has necessitated a substantial revision of methodological
approaches to geography education. Contemporary geography teaching is aimed
not only at developing students' geographical knowledge but also at fostering
subject-specific, digital, inquiry, environmental, and civic competencies.
Achieving these objectives requires the extensive integration of innovative
pedagogical technologies that promote active student engagement, critical
thinking, the ability to analyze geographical information, and the application of
acquired knowledge to solving real-world problems.

In contrast to the traditional teacher-centered model of instruction,
contemporary pedagogical approaches emphasize active student interaction with
learning materials, the integration of digital educational resources, the
implementation of inquiry- and project-based learning activities, collaborative

learning, and the development of students' self-directed learning skills. These
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approaches are particularly valuable in geography education, as they facilitate the
effective integration of natural science, social science, and digital perspectives,
thereby promoting a holistic understanding of geographical phenomena and
processes.

In the authors' view, contemporary geography education should be oriented
toward the development of both subject-specific and key competencies, while
fostering students' inquiry skills, critical thinking, and digital literacy. Under the
conditions of martial law in Ukraine, the systematic integration of innovative
pedagogical technologies has become particularly important, as these approaches
promote active student engagement, interdisciplinary knowledge integration, and
the practical application of geographical knowledge to the interpretation and
solution of real-world problems.

Furthermore, within the context of the ongoing digital transformation of
education, the authors identify project-based learning, STEM/STEAM education
in geography, problem-based learning, inquiry-based learning, blended learning,
and geoinformation technologies as the principal innovative approaches to
geography teaching. Collectively, these approaches constitute the methodological
foundation for the digital transformation of geography education and contribute to
the development of students' geographical, digital, and transversal competencies
required in contemporary society.

The innovative pedagogical technologies discussed above should not be
regarded as isolated instructional approaches. Their effectiveness is significantly
enhanced when they are systematically and comprehensively integrated within a
unified digital learning environment. To illustrate their interrelationships and
complementary functions, the authors propose an integrated conceptual model of

innovative technologies for geography teaching (Figure 1) [1-4, 6].
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A SYSTEM OF INNOVATIVE PEDAGOGICAL TECHNOLOGIES FOR
GEOGRAPHY TEACHING IN THE CONTEXT OF EDUCATION
DIGITALIZATION

! DIGITAL EDUCATIONAL ENVIRONMENT \
’ - GIS, digital maps, and web mapping services \

= Remote sensing technologies and satellite data
Educational platforms and digital learning services \

Statistical databases and open geospatial data \
/ \ Mobile applications and interactive educational resources / \

p INNOVATIVE PEDAGOGICAL TECHNOLOGIES FOR \
! GEOGRAPHY TEACHING '

1. PROJECT-BASED
LEARNING

2. STEM/STEAM EDUCA-
TION
Integration of science, tech-
nology, engineering, mathe-
matics,
and the arts

Authentic, practice-oriented
projects, Collaborative learning,
Creation of educational products

3. PROBLEM-BASED LEARNER AS AN
LEARNING ACTIVE IN 4. INQUIRY-BASED
QUIRER LEARNING
Analysis and resolution of authen- Observation and experimenta-
tic geographical problems, Evi- Autonomy, ‘ tion, Data collection and anal-

ysis, Scientific inquiry, Model-

Critical thinking, i i
ritical thinking ling of geographical processes

Diaital literacv

dence-informed decision-making

5. BLENDED LEARNING

Integration of face-to-face and
online learning, Personalized
learning, Flexibility and conti-
nuity of the educational process

6. GEOSPATIAL TECH-
NOLOGIES
Geographic Information Sys-
tems (GIS), Digital maps, Re-

-=- mote sensing, Spatial data

analysis and visualization

OUTCOME: DEVELOPMENT OF KEY COMPETENCIES
Geographical competence , Digital competence, Research competence,
Communication, Environmental competence, Civic and social competence, Innovation
and creativity competence

EXPECTED OUTCOMES
Enhanced student motivation and active engagement, Development of critical and spatial thinking,
Development of practical and research competencies, Preparation for effective participation in the
digital society, Fostering environmental responsibility and sustainability-oriented thinking

IMPLEMENTATION OF THE NEW UKRAINIAN SCHOOL CONCEPT
Competency-based approach, Learner-centred education, Educational partnership, Practice-oriented learning

Figure 1. Integrated system of innovative pedagogical technologies for geography teaching in the context of the
digital transformation of education (authors' conceptual model).
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The conceptual model presented in Figure 1 illustrates the interdependence,
complementarity, and integrated functioning of innovative pedagogical
technologies within a unified digital learning environment. Unlike conventional
approaches, which typically examine individual teaching technologies separately,
the proposed model conceptualizes them as interconnected components of a
coherent educational system. This integrated perspective highlights the synergistic
effects of combining multiple pedagogical approaches and demonstrates their
collective contribution to improving the quality of geography education in the

context of digital transformation.

The conceptual core of the proposed model is the student, who is viewed as
an active learner and inquirer, serving as the central participant in the educational
process.

The development of students' subject-specific, digital, inquiry, and social
competencies is achieved through the integrated application of project-based
learning, problem-based learning, inquiry-based learning, blended learning,
STEM/STEAM education, and geoinformation technologies.

Within the proposed framework, the digital learning environment functions
as an integrative platform that enables the interaction of all pedagogical
technologies through the use of digital learning platforms, electronic educational
resources, GIS, digital cartographic services, open geospatial data, and
contemporary ICT. This integrated approach facilitates the transition from the
passive acquisition of knowledge to active inquiry-based learning, thereby
promoting students' engagement, critical thinking, and the practical application of
geographical knowledge.

A distinctive feature of the proposed system is its integrated nature, whereby
each pedagogical technology performs a specific didactic function while
simultaneously complementing the others. Project-based learning enhances the

practical orientation of the educational process; the STEM/STEAM approach
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promotes the integration of scientific knowledge across disciplines; problem-based
learning fosters critical thinking; inquiry-based learning develops students'
research skills and scientific reasoning; blended learning increases the flexibility

of instructional delivery; and

geoinformation technologies provide powerful tools for the spatial analysis,
visualization, and interpretation of geographical information.

The interaction of these components supports the development of subject-
specific geographical, digital, inquiry, communication, environmental, civic, and
innovation competencies, as defined by the State Standard of Basic Secondary
Education. At the same time, the proposed model reflects the practical
implementation of the core principles of the NUS reform, which is grounded in
competency-based, activity-based, and learner-centered approaches to teaching
and learning.

The proposed conceptual model demonstrates that the effectiveness of the
digital transformation of geography education depends not merely on the isolated
use of digital tools, but on their systematic integration with innovative pedagogical
technologies and contemporary approaches to the organization of the teaching and
learning process. This integrated approach has become particularly important
under the conditions of martial law in Ukraine, where digital technologies play a
crucial role in ensuring the continuity of education, enhancing the flexibility of
instructional delivery, and providing equitable access to high-quality geography
education regardless of learners' geographical location or security conditions.

Thus, the conceptual model presented in Figure 1 illustrates the
interrelationships among innovative pedagogical technologies operating within a
unified digital learning environment and collectively contributing to the
achievement of the intended learning outcomes defined by the State Standard of
Basic Secondary Education. Furthermore, the proposed framework provides a

conceptual basis for examining the educational potential of each pedagogical
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technology and identifying the conditions required for their effective
implementation in geography teaching practice.

Project-based learning is widely recognized as one of the most effective
pedagogical approaches in contemporary geography education. Its core principle
lies in organizing students' individual or collaborative learning activities around
the investigation of authentic problems and the creation of meaningful educational
products. This approach effectively integrates theoretical knowledge with practical
application while fostering inquiry skills, communication competence,
responsibility, and teamwork.

In geography education, project-based learning may involve investigations of
natural landscapes and ecosystems, environmental challenges, the tourism and
recreational potential of regions, demographic processes, urbanization, climate
change, and the principles of sustainable community development. The integration
of digital cartographic services, GIS, statistical databases, and multimedia
technologies enhances the quality of project implementation and enables students
to develop practical competencies in using contemporary geospatial and digital
information resources.

One of the most promising directions for the modernization of geography
education is the integration of STEM and STEAM approaches into the teaching
and learning process. The primary objective of these educational approaches is to
integrate science, technology, engineering, mathematics, and the arts in order to
foster a holistic scientific worldview and develop students' practical competencies.
In geography education, the STEM approach is implemented through the analysis
of natural processes, the modelling of geographical phenomena, the application of
GIS, digital cartography, Earth observation and remote sensing technologies,
statistical analysis, and the implementation of interdisciplinary inquiry-based

projects. These learning activities contribute to the development of spatial
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thinking, geospatial data literacy, the ability to identify causal relationships, and
evidence-based decision-making.

STEAM education extends the STEM framework by incorporating the arts,
thereby creating additional opportunities for the development of creativity, design
thinking, spatial visualization, and communication skills. Within geography
education, this approach is reflected in the creation of thematic maps,
infographics, digital presentations, multimedia projects, the visualization of
research findings, and the modelling of geographical and environmental processes.
The integration of STEM and STEAM approaches enhances students' learning
motivation, strengthens interdisciplinary connections, and promotes the
development of competencies essential for successful participation in the digital
economy and the knowledge society.

Problem-Based Learning (PBL) organizes the educational process around the
investigation of authentic or simulated geographical problems that require students
to identify, evaluate, and justify alternative solutions. This learner-centered
approach promotes active engagement in the learning process while fostering
critical thinking, analytical reasoning, and evidence-based decision-making skills.

In geography education, problem-based learning may address issues such as
climate change, natural resource management, urbanization, environmental
sustainability, the sustainable use of natural resources, demographic change, and
regional development. Through the analysis of these complex geographical
challenges, students learn to work with multiple sources of information, critically
evaluate the reliability of evidence, construct well-reasoned arguments, and
develop practical, context-specific solutions [1-4, 6].

Inquiry-based learning represents another essential component of
contemporary geography education, as it promotes scientific ways of thinking and
equips students with the practical skills required to investigate and interpret

natural and socio-economic environments.
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In geography education, inquiry-based learning is implemented through
field observations, the analysis of cartographic materials, statistical datasets,
satellite imagery, and geospatial information resources, as well as through the
investigation of natural and socio-economic processes. Inquiry-based learning has
become particularly significant in the context of the digital transformation of
education, where contemporary digital technologies enable students to access,
analyze, model, and visualize large volumes of geospatial data.

Blended learning combines traditional face-to-face instruction with digital
learning platforms, electronic educational resources, and online learning
technologies. This instructional model enhances the flexibility of the educational
process, expands opportunities for personalized learning, and promotes students'
self-directed learning skills and responsibility for their own learning outcomes.

In geography education, blended learning is particularly effective because it
enables the integration of digital maps, electronic atlases, interactive models,
video-based learning resources, and online geospatial services with practical
classroom activities, inquiry-based investigations, and fieldwork. Such an
integrated approach strengthens students' geographical competencies while
supporting the effective application of digital technologies in both classroom-
based and experiential learning environments.

The analysis of contemporary innovative pedagogical technologies indicates
that their effectiveness depends not on the isolated application of individual digital
tools, but rather on their systematic and integrated use in accordance with the
learning objectives, curriculum content, and intended learning outcomes. The
greatest pedagogical potential is demonstrated by approaches that combine
inquiry-based learning, digital educational resources, interdisciplinary learning,
and the practical application of geographical knowledge.

In contrast to the traditional content-transmission model of instruction,

contemporary pedagogical approaches foster students' autonomy, critical thinking,
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digital literacy, communication skills, and the ability to work with geospatial data.
These educational outcomes are fully consistent with the conceptual principles of
the NUS reform and reflect current trends in the digital transformation of
education.

The rapid advancement of digital technologies has fundamentally reshaped
approaches to organizing the educational process and created new opportunities
for the modernization of geography education. Within the framework of the NUS
reform, digitalization is understood not merely as the adoption of contemporary
ICT, but as a comprehensive transformation of the educational environment aimed
at developing the competencies required for successful participation in the digital
society and the future workforce.

Digital transformation is of particular importance for geography education
because contemporary geography increasingly relies on the analysis of geospatial
data, digital cartography, GIS, Earth observation and remote sensing technologies,
interactive models, and digital learning platforms. The effective integration of
these technologies promotes the development of spatial thinking, digital literacy,
inquiry skills, and students’ capacity to analyze and interpret geographical
information.

Unlike traditional instructional resources, digital technologies create
opportunities for interactive student engagement with learning materials, the
modelling of natural and socio-economic processes, the organization of inquiry-
based learning activities, and the personalization of learning. Consequently, they
serve as a key instrument for implementing the innovative pedagogical approaches
discussed in the previous section.

One of the most significant dimensions of the digital transformation of
geography education is the integration of GIS, which combine cartographic
materials, statistical datasets, Earth observation and remote sensing data, and other

geospatial resources within a unified information environment. The educational
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application of GIS provides a qualitatively new approach to the study of physical
and human geographical processes, promotes the development of spatial thinking,
and enhances students' ability to analyze spatial patterns and work with large
geospatial datasets. Unlike traditional paper maps, GIS enables multi-criteria
spatial analysis, the creation of thematic maps, the modelling of environmental
processes, and the investigation of land-use change, demographic dynamics,
transportation networks, environmental conditions, and other geographical
phenomena [9, 12].

Within geography education, GIS can be effectively incorporated into
practical exercises, inquiry-based projects, fieldwork, the analysis of statistical
data, and the modelling of geographical processes. The integration of these
technologies contributes to the development of subject-specific geographical
competence, digital literacy, inquiry skills, and evidence-based decision-making
through the analysis and interpretation of geospatial data.

The educational value of GIS is further enhanced through its integration with
project-based learning, STEM/STEAM approaches, and inquiry-based learning,
thereby strengthening the practical orientation of geography education and
increasing students' motivation and engagement.

Among the most accessible digital tools for geography education is Google
Earth, which combines the functionality of a virtual globe, high-resolution satellite
imagery, three-dimensional terrain visualization, and interactive exploration of
geographical environments. Its educational applications enable students to
visualize geographical features, analyze natural and socio-economic processes,
and investigate relief, urbanization, land-use patterns, and environmental change.

Particularly valuable from a pedagogical perspective are the Street View,
Voyager, and Timelapse features, which support virtual field trips, exploration of
significant natural and cultural heritage sites, analysis of spatial changes over time,

and investigation of the environmental impacts of human activities.
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In addition to Google Earth, contemporary web-based mapping platforms
provide highly effective resources for geography teaching by offering access to
interactive maps, thematic layers, statistical datasets, and open geospatial data.
Their integration into the educational process enhances students' spatial data
analysis skills, promotes critical thinking, and facilitates the incorporation of
digital resources into inquiry-based learning. Moreover, the educational
effectiveness of web mapping services depends not on the number of digital tools
employed but on their pedagogically appropriate selection and integration in
accordance with curriculum content, students' developmental characteristics, and
clearly defined instructional objectives.

Augmented Reality (AR) and Virtual Reality (VR) technologies offer
significant opportunities for the modernization of geography education. These
technologies enable the creation of immersive and interactive learning
environments in which students can explore geographical features and processes
that are inaccessible to direct observation. Virtual explorations of the world's
natural regions, three-dimensional simulations of volcanic activity, earthquakes,
landform evolution, climate change, tectonic plate movements, and ecosystem
dynamics enhance the visualization of geographical phenomena, foster spatial
imagination, and promote a holistic understanding of the interrelationships among
the components of the Earth's geographical system.

AR further enriches real-world learning environments by overlaying
physical objects with digital models, interactive visualizations, cartographic
materials, and multimedia content. This approach creates additional opportunities
for fieldwork, educational excursions, map-based learning activities, and the
implementation of practical geographical tasks [1-4, 6, 9, 12].

Nevertheless, the effective integration of AR and VR technologies requires
appropriate technological infrastructure, adequate pedagogical training, and

adherence to the principle of pedagogical appropriateness. These technologies
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should therefore be regarded not as an end in themselves, but as effective
instructional tools for implementing competency-based education and enhancing
the quality of geography teaching and learning.

One of the most rapidly evolving trends in contemporary education is the
integration of Al technologies into the teaching and learning process, creating new
opportunities for geography education. Al-powered tools can be employed to
personalize learning, develop interactive educational materials, automate the
analysis of geographical data, generate cartographic visualizations, simulate
natural processes, and support students' inquiry-based learning. In geography
education, Al can serve as an effective supplementary tool for information
retrieval and organization, statistical data analysis, the generation of educational
case studies, the preparation of cartographic representations, the design of
assessment tasks, and the simulation of spatial processes. These applications
contribute to the development of students' analytical thinking, digital competence,
and their ability to manage and interpret large geospatial datasets.

At the same time, the educational use of Al requires strict adherence to the
principles of academic integrity, critical evaluation of Al-generated outputs, and
verification of the accuracy and reliability of information. The pedagogical value
of Al lies not in replacing students' learning activities but in enhancing intellectual
support, facilitating personalized learning, and expanding opportunities for
inquiry-based and research-oriented education [1-4, 6, 9, 12].

Another essential component of the digital transformation of geography
education is the use of interactive digital learning platforms and online educational
services that promote students' active engagement, provide immediate formative
feedback, facilitate collaborative learning, and increase learning motivation. The
integration of these digital tools supports the transition from traditional knowledge
reproduction to active student interaction within a digitally enriched learning

environment.
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Among the most effective digital tools currently employed in geography
education are LearningApps, Kahoot!, Quizizz, Mentimeter, and Padlet. Although
these platforms serve different instructional purposes, they collectively enhance
the interactivity of the learning process, foster the development of digital
competence, promote collaborative learning, and support both formative and
summative assessment of students' learning outcomes.

LearningApps and Quizizz are particularly effective for reinforcing subject
knowledge, organizing independent learning activities, delivering interactive
exercises, and conducting formative assessment. Kahoot! facilitates the
implementation of educational quizzes, thematic surveys, and knowledge
assessment through gamified learning experiences, thereby increasing students'
engagement and learning motivation [1-4, 6, 9, 12].

Mentimeter and Padlet provide valuable opportunities for collaborative
discussion, the presentation of inquiry-based learning outcomes, brainstorming
activities, the co-creation of shared digital knowledge resources, and the
development of communication skills. These platforms are especially effective
when integrated into project-based learning, STEM/STEAM education, and
interdisciplinary inquiry-oriented activities.

The conducted analysis of contemporary digital technologies demonstrates
that their integration substantially transforms the methodology of geography
education by expanding opportunities for the development of both subject-specific
and key competencies. Unlike traditional instructional tools, digital technologies
promote interactive learning, personalized instruction, immediate access to up-to-
date geographical information, and the organization of inquiry-based learning
supported by geospatial data.

At the same time, digital technologies should not be regarded as an
independent pedagogical system. Their educational effectiveness depends on their

integration with innovative instructional approaches, including project-based
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learning, inquiry-based learning, problem-based learning, STEM/STEAM
education, and blended learning. Such an integrated approach facilitates the
development of spatial thinking, digital literacy, critical information analysis, and
students' ability to apply geographical knowledge to the solution of real-world
environmental and socio-economic challenges.

The digital transformation of geography education has become particularly
significant in the context of the rapid advancement of GIS, open geospatial data,
Al technologies, and remote sensing applications. The integration of these
technologies brings the educational process closer to contemporary scientific
research and professional practice, enhances students' learning motivation, and
creates favorable conditions for developing the competencies required in a digital
society [1-4, 6, 9, 12].

The findings indicate that the successful digital transformation of geography
education depends not only on the availability of advanced digital resources but
also on teachers' digital competence, the quality of instructional and
methodological support, the technological infrastructure of educational
institutions, and the pedagogically sound integration of digital technologies into
the teaching and learning process. Therefore, the digitalization of geography
education should be implemented through a comprehensive approach that
combines advanced information technologies, innovative pedagogical strategies,
and a competency-based model of educational practice.

The conducted analysis demonstrates that digital technologies substantially
expand the opportunities for implementing innovative approaches to geography
education. However, their educational effectiveness largely depends on the
organization of the teaching and learning process. Therefore, the next stage of this
study focuses on the analysis of contemporary instructional formats in geography

education, the challenges associated with their implementation, and the
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identification of process for their further development within the context of
educational digitalization and the implementation of the NUS reform.

The widespread adoption of digital technologies, together with the
implementation of the competency-based framework of the NUS, has led to
significant changes in the organization of the educational process. Although the
traditional classroom lesson remains the fundamental form of geography
instruction, contemporary educational practice increasingly emphasizes the
integration of face-to-face, online, and blended learning, together with the
extensive use of project-based, inquiry-based, and practice-oriented learning
activities. This transformation is aimed at developing students' ability to apply
geographical knowledge in authentic real-world contexts, work effectively with
digital data, critically evaluate information, and make evidence-based decisions.

Contemporary geography education increasingly incorporates a wide range of
instructional formats that complement one another and facilitate the
implementation of the competency-based approach. The competency-oriented
geography lesson remains the principal form of instruction, integrating the
presentation of new content, practical learning activities, cartographic analysis, the
use of digital resources, collaborative learning, and reflective evaluation of
learning outcomes. At the same time, interdisciplinary lessons are becoming
increasingly important, strengthening the connections between geography and
such disciplines as biology, history, economics, mathematics, computer science,
and environmental studies.

Project-based learning has emerged as another essential instructional format,
enabling students to investigate contemporary physical and human geographical
Issues, conduct spatial analyses, work with open geospatial data, and present the
results of their own research. When integrated with STEM/STEAM approaches,
project-based activities promote interdisciplinary learning and support the

development of practical competencies.
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Fieldwork, educational excursions, geography practicums, and field
expeditions continue to play a crucial role in geography education. The integration
of mobile digital devices, Global Positioning System (GPS) technology, GIS, and
web-based mapping platforms substantially enhances these instructional formats
by enabling the efficient collection, analysis, and visualization of geographical
information [1-4, 6, 9, 12].

Blended learning occupies a particularly important place in contemporary
geography education, as it combines face-to-face instruction with digital learning
platforms, electronic educational resources, and online interaction. This
instructional format promotes personalized learning, expands opportunities for
independent study, and ensures the continuity and flexibility of the educational
process.

Despite the considerable potential of these contemporary instructional
formats, their practical implementation is accompanied by a number of objective
challenges.

One of the major constraints is the uneven level of technological
infrastructure across educational institutions. Limited access to modern computer
equipment, mobile devices, multimedia technologies, and reliable Internet
connectivity substantially restricts the effective integration of digital technologies
into geography teaching and learning.

Another critical factor is teachers' level of digital and pedagogical
competence. The continuous evolution of digital technologies requires ongoing
professional development, enabling teachers to strengthen their expertise in the
use of GIS, web-based mapping platforms, Al technologies, and other advanced
interactive digital tools.

Additional challenges arise in the organization of fieldwork and educational
excursions, which require adequate financial resources, material support, and

effective organizational planning. Under the conditions of martial law in Ukraine,
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ensuring the safety of all participants in the educational process has become an
even more critical consideration, necessitating the adaptation of traditional forms
of field-based learning and the broader adoption of digital alternatives.

Another important challenge concerns the maintenance of academic integrity
in the context of the widespread use of digital resources and Al technologies. This
underscores the need to cultivate a culture of responsible digital technology use,
critical evaluation of information, and adherence to ethical principles in teaching
and learning.

The future development of geography education should be based on the
systematic integration of traditional pedagogical approaches, innovative
instructional technologies, and a modern digital learning environment. One of the
most promising directions is the development of a unified digital geo-educational
ecosystem integrating GIS, electronic cartographic resources, interactive digital
learning platforms, remote sensing services, Al tools, and open geospatial data.
Such an integrated environment would facilitate the seamless combination of
diverse learning activities while strengthening the development of both subject-
specific and key competencies among students [1-4, 6, 9, 12].

An essential prerequisite for the modernization of geography education is the
development of a system of continuous professional development for teachers
aimed at strengthening their digital, pedagogical, and research competencies.
Particular emphasis should be placed on preparing educators to effectively utilize
GIS, Al, digital cartography, and other advanced educational technologies.

Another promising direction involves expanding practice-oriented learning
through the more extensive use of fieldwork, educational expeditions,
interdisciplinary projects, STEM/STEAM initiatives, and partnerships between
educational institutions, research organizations, environmental agencies, and local
communities. Such collaboration contributes to the development of students'

holistic geographical understanding, spatial thinking, environmental responsibility,
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and preparedness to address the contemporary challenges of sustainable
development.

Therefore, the modernization of instructional formats in geography education
should be guided by the principles of pedagogical appropriateness, digital
transformation, and competency-based education. Only a comprehensive
integration of innovative pedagogical approaches, digital technologies, and
practice-oriented learning can enhance the quality of geography education and
ensure the effective implementation of the NUS reform.

Conclusions. The findings of this study confirm that the digital
transformation of geography education represents one of the key directions for its
modernization and an essential prerequisite for improving the quality of teaching
and learning within the ongoing transformation of Ukraine's educational system. It
facilitates the modernization of educational content, instructional methods, and
organizational formats while supporting the implementation of the competency-
based framework of the NUS. At the same time, it creates the conditions necessary
to ensure continuity of learning, academic mobility, and educational adaptability
under the conditions of martial law.

The analysis of contemporary model geography curricula demonstrates their
strong emphasis on the development of subject-specific geographical competence,
spatial thinking, digital literacy, inquiry skills, environmental responsibility, and
civic awareness. However, the successful realization of their educational potential
largely depends on the effective organization of the teaching and learning process,
teachers' pedagogical expertise, and the pedagogically sound integration of
contemporary digital technologies.

The study further revealed that the most effective approach involves the
comprehensive integration of innovative instructional strategies, including project-
based learning, inquiry-based learning, problem-based learning, blended learning,

STEM/STEAM education, GIS, and digital educational resources. The synergy
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among these approaches promotes students' active engagement, fosters critical
thinking, enhances spatial reasoning, strengthens digital competence, and develops
the ability to apply geographical knowledge to the analysis of natural, socio-
economic, and societal processes.

The study substantiates that digital technologies serve as an integrative
mechanism for implementing innovative instructional approaches in geography
education. The use of GIS, web-based mapping platforms, AR and VR
technologies, interactive digital learning platforms, and Al enhances visualization,
interactivity, inquiry-based learning, and personalized instruction, while
simultaneously expanding opportunities for both independent and collaborative
learning.

The findings further indicate that the digital transformation of education has
fundamentally reshaped approaches to organizing the teaching and learning
process. Alongside the traditional classroom lesson, increasing emphasis is being
placed on blended learning, project-based learning, digitally supported fieldwork,
interdisciplinary instruction, geography practicums, and online learning formats.
The comprehensive integration of these instructional formats enhances the
flexibility of the educational process, supports personalized learning, promotes
students' inquiry engagement, and strengthens their ability to apply geographical
knowledge in practical contexts.

The digital transformation of geography education has become particularly
significant under the conditions of martial law in Ukraine, where ensuring the
continuity of learning, maintaining effective communication among participants in
the educational process, and providing access to high-quality educational
resources have become critical prerequisites for the functioning of the education
system. Digital technologies, online and blended learning formats, electronic
learning platforms, geospatial information resources, and contemporary online

communication tools enable the organization of teaching and learning regardless
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of security conditions, students' geographical location, or the operational format of
educational institutions. At the same time, the challenges associated with martial
law highlight the importance of developing students' competencies in critical
information evaluation, information security, media literacy, and the responsible
use of digital technologies and online resources.

The principal factors constraining the effective implementation of digital
technologies and innovative teaching methods include disparities in the material
and technical resources of educational institutions, the need for the systematic
development of teachers' digital and methodological competencies, the
improvement of instructional and methodological support, broader access to
contemporary digital educational resources, and the assurance of academic
integrity and cybersecurity within the educational process.

The scientific contribution of this study lies in its comprehensive synthesis of
contemporary approaches to the digitalization of geographical education, the
systematization of innovative teaching methods, digital technologies, and
organizational forms of the educational process, as well as in substantiating their
interrelationships within the framework of the NUS concept and the functioning of
the education system under martial law. The author's conceptual generalizations,
comparative tables, and conceptual model proposed in this study may serve as a
methodological basis for improving educational programmes, developing
instructional and methodological materials, enhancing the preparation of
prospective geography teachers, and supporting the continuous professional
development of in-service educators.

Prospects for further research should focus on the development and
experimental validation of models for blended and distance geography education,
the integration of GIS, artificial intelligence technologies, and open geospatial data
into the educational process, as well as the assessment of their impact on the

development of subject-specific, digital, and research competencies among
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learners in the context of Ukraine's post-war recovery and sustainable

development.
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THCTUTYIIHHA APXITEKTYPA KJIACTEPHUX MEXAHI3MIB
MIKHAPOAHOI'O IHBECTYBAHHSA

INSTITUTIONAL ARCHITECTURE OF CLUSTER MECHANISMS FOR
INTERNATIONAL INVESTMENT

Anomayis

VY crarti AOCHIIKEHO TeOpeTHdHi 3acaaud (OpPMyBaHHA I1HCTHTYLIHHOT
apXITEKTypH KJIACTEPHUX MEXaHI3MIB MDKHAPOIHOTO 1HBECTYBaHHS, BU3HAYCHO i
KJTFOYOBI CKJIAJOBI, MPUHIUINN (YHKIIOHYBaHHS Ta OOIPYHTOBAaHO HAINpsSMH il
BIOCKOHAJICHHS.  AKTYyaJbHICTh  JIOCHI/DKEHHS  3yMOBJICHa  HEOOXIIHICTIO
BJIOCKOHAJICHHSI ~ IHCTUTYIIMHOI  apXIiTeKTypu  KIACTEPHUX  MEXaHI3MIB
MDKHApOAHOTO  IHBECTYBaHHS B yMOBaX  MIOOQJIbHMX  E€KOHOMIYHHX
TpaHchopmariif, I1UpoBizaIii, TMMOCUICHHS MIKHAPOAHOI KOHKYpEeHIii 3a
IHBECTHIIIIHI peCypCH Ta IOBOEHHOTO BITHOBJICHHSI EKOHOMIKH YKpaiHH.

MeTtoro ctarti € gociimKeHHsT 0coOIMBOCTEH (HOpMYBaHHS 1HCTHTYIIHHOT
apXITEKTypH KIACTEPHUX MEXaHI3MIB M1)KHAPOJHOTO IHBECTYBaHHS, BU3HAUCHHS 11
KJIFOUOBUX CKJIQJIOBUX, IPUHIUIIIB (YHKIIIOHYBAaHHSI Ta HAPSIMIB YIOCKOHAJICHHS

B YMOBaXx MI00aJbHUX EKOHOMIYHUX TpaHC()opMalii.

39



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 1. Ne 7.

VY crarTi AOCHIKEHO TEOpeTHdYHl 3acaau (OpMYBaHHA IHCTHTYLIHHOI
apXITEKTypH  KIACTEPHUX MEXaHI3MIB  MIKHApOAHOIO  I1HBECTYBaHHS  Ta
OoOrpyHTOBaHO 1i poib y 3a0e3ledeHHl B3a€MOAII MIXK Jep:KaBoo, OI13HECOM,
HAyKOBO-OCBITHIMU yCTaHOBaMH, (PIHAHCOBUMHU IHCTUTYIISIMU W MDKHAPOIHUMHU
opraHizanisMu. BcTaHOBIEHO, III0 CydyacHa I1HCTUTYIIHHA apXiTEKTypa €
0araTtopiBHEBOIO CHUCTEMOIO I1HCTHTYTIB, OpraHi3alliiHUX CTPYKTYp, MEXaHI3MIB
KOOpAMHALIl Ta I1HCTPYMEHTIB MIATPUMKH, SIKI CHOPUAIOTH  3aJTy4YEHHIO
MDKHApOAHOTO KamiTany ¥ pO3BUTKY KJIACTEPHHUX 1HIIIATHB. BHU3HAueHO KIHOYOBI
OpUHIMIK  (YHKI[IOHYBAaHHS ~ 1THCTUTYLUIMHOI  apXiTEKTypH, Cepea  SIKUX
CHUCTEMHICTh, TAapTHEPCTBO, aJaNTUBHICTh, BIIKPUTICTh, IHHOBAIIWHICTE 1
OpI€HTAIlIS Ha CTAJIMK PO3BUTOK. Y3arajabHEHO il OCHOBHI CKJIaJIOBI Ta PO3KPHUTO X
(GyHKI[IOHAJIbHE TpHU3HAUYCHHS Y (OpPMYBaHHI CHPUSTIMBOIO I1HBECTHUIIIMHOTO
CepeloBHUIIA.

HayxoBa HOBM3Ha [JOCIHIPKEHHS MOJSATa€ y 3alpONOHOBAaHIA aBTOPCHKIN
MOJIeNIl 1THCTUTYIIHHOI apXiTEeKTypH KJIACTEPHUX MEXaHI3MIB MDKHApPOIHOTO
IHBECTYBaHHS, fKa CHCTEMAaTH3y€ B3a€MO3B'I3KM MDK  IHCTUTYLIHHUMHU
eJIeMEHTaMH, MEXaHI3MaMH B3aEMO/Ii1, IHCTpyMEHTaMHU peari3allii Ta O4iKyBaHUMH
pesynbraramMu. [IpakTUuHe 3HAuYE€HHS OTPUMAaHMX PpE3YJIbTaTiB MOJArae Yy
MOJIMBOCT] BUKOPUCTaHHS 3alIPONIOHOBAHUX TEOPETUYHUX MOJI0KEHb, aBTOPCHKOT
MOJIeJIi Ta BU3HAYEHUX HANPSAMIB YIOCKOHAJICHHS IT1J1 YaC PO3pOOJICHHS JIepKABHOT
Ta PEriOHaJIbHOI 1HBECTHUIIIHHOI TONITUKH, TMPOTPaM PO3BUTKY KJIacTepiB 1
CTpareriil 3aIydeHHs MDKHAPOIHUX 1HBECTHUIIIN, a TAKOXK y HAYKOBO-IOCTIAHIN Ta
OCBITHIM IIS7IBHOCTI.

Knwouoei  cnosa: 1HCTUTYLIHA apXiTeKTypa, KIACTEPHI MEXaHI3MH,
MDKHApOJIHE 1HBECTYBaHHS, MDKHAPOIHI 1HBECTHIIIT, IHCTUTYIIIHHE 3a0€3NCUCHHS,
IHBECTHUIIIHA TIOJIITHKA, I1HBECTHUIIMHUN KJIacTep, MIDKHAPOJAHE EKOHOMIYHE
CHIBpOOITHUIITBO,  IHBECTHIIMHA  (pacuiiTaiisi, KOHKYPEHTOCIPOMOXKHICTb

€KOHOMIKH.
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Abstract

The article explores the theoretical foundations of the formation of the
institutional architecture of cluster mechanisms of international investment,
identifies its key components, principles of functioning, and substantiates the
directions of its improvement. The relevance of the study is due to the need to
improve the institutional architecture of cluster mechanisms of international
investment in the context of global economic transformations, digitalization,
increased international competition for investment resources, and post-war
recovery of the Ukrainian economy.

The purpose of the article is to study the features of the formation of the
institutional architecture of cluster mechanisms of international investment,
identify 1its key components, principles of functioning, and directions of
improvement in the context of global economic transformations.

The article explores the theoretical foundations of the formation of the
institutional architecture of cluster mechanisms of international investment, and
substantiates its role in ensuring interaction between the state, business, scientific
and educational institutions, financial institutions, and international organizations.
It has been established that modern institutional architecture is a multi-level
system of institutions, organizational structures, coordination mechanisms and
support tools that contribute to the attraction of international capital and the
development of cluster initiatives. The key principles of the functioning of
institutional architecture have been identified, including systematicity, partnership,
adaptability, openness, innovation and orientation towards sustainable
development. Its main components have been summarized and their functional
purpose in the formation of a favorable investment environment has been revealed.

The scientific novelty of the study lies in the proposed author's model of
institutional architecture of cluster mechanisms of international investment, which

systematizes the relationships between institutional elements, interaction
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mechanisms, implementation tools and expected results. The practical significance
of the results obtained lies in the possibility of using the proposed theoretical
provisions, the author's model and the identified areas of improvement when
developing state and regional investment policies, cluster development programs
and strategies for attracting international investments, as well as in scientific
research and educational activities.

Keywords: institutional architecture, cluster mechanisms, international
investment, international investments, institutional support, investment policy,
investment cluster, international economic cooperation, investment facilitation,

economic competitiveness.

Ilocmanosxa npobnemu

[moGanwbH1 TpaHcdopmaliiiHi mpouecH, TMOCWICHHS KOHKYpeHIi 3a
MDKHApOJIHUM KarmiTajl, HudpoBizallis €KOHOMIKU, TepeopieHTallis TI00aJIbHUX
JAHIIOTIB CTBOPEHHS BapTOCTI Ta TMOIIMPEHHS TPHUHIMUIIB CTAJIOr0 PO3BUTKY
3YMOBIIOIOTH  HEOOXITHICTh TEPEOCMHUCICHHS TPAAMIIIHHUX  MIIXOMIB 0
opraHizamii MDKHapOAHOTO IHBECTYBaHHA. Y CYYacHHUX yMOBaX €(EKTHBHICTH
3aJTydeHHs Ta BUKOPUCTAHHS 1HO3EMHHUX 1HBECTHIIIN Aeaani OlabIle BUSHAYAETHCS
He Jume oOcsaraMu (IHAHCOBUX pecypciB, a W SKICTIO IHCTUTYIIHHOTO
CepeloBHINa, pPIBHEM KOOpAWHAII MK JepKaBHUMH OpraHamu, OI3HECOM,
HAyKOBUMHU yCTaHOBAMH, MIKHAPOJHUMHU OPTaHI3aIlisiMU Ta 1HIIMMHU YYaCHUKAMH
IHBECTHUIIIMHOTO TIPOIIECY.

OnHuM 13 TEpPCHEKTUBHUX IHCTPYMEHTIB 3a0€3MEeUeHHsS TaKol B3aeMOJii
BUCTYNAIOTh KJIACTEPHI MEXaHI3MH, SIKi CTBOPIOIOTH YMOBHU JJisi KOHIICHTpAIlii
¢biHaHCOBOTO, BUPOOHMWYOTO, 1HHOBAIITHOTO Ta JIOACHKOTO KAIliTaly, CIPHUSIIOTH
MOIIUPEHHIO 3HAHb, PO3BUTKY MAPTHEPCHKUX MEPEXK, MIJBUINCHHIO IHBECTHIIHHOT
MpUBa0IMBOCTI TepUTOPId 1 (OpMYBaHHIO KOHKYPEHTHUX MepeBar. BomHouac

PE3YJBTaTUBHICTh (DYHKI[IOHYBAaHHSA KJIAaCTEPHUX MEXAHI3MIB 3HAYHOI MIPOIO
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3aJIEKUTH B €(PEKTUBHOCTI 1HCTUTYLIHHOI apXITEKTypH, sIKa BU3HAYA€ CUCTEMY
dbopmanbHUX 1 HePOpPMAIBHUX THCTUTYTIB, MEXaHI3M1B KOOPJIUHAILIl1, HOPMATUBHO-
MIPaBOBOTO PETYIIOBAHHS, OpPraHi3aliiHUX CTPYKTYp, IHCTPYMEHTIB MIATPUMKHU Ta
B3a€MOJIT MDK yciMa CTEUKXOJIAEpaMH MI>XHAPOIHOI IHBECTUILIIIHOT TISITBHOCTI.

Oco0nuBOi aKTyaJbHOCTI 3a3HayeHa NpoOiieMaTuka Hal0yBa€ B yMOBax
reOMNOIITUYHOT HECTaOUIbHOCTI, U(PPOBOi TpaHchopMmallii, mepexoay a0 3eJIeHOT
CeKOHOMIKM Ta MICISIBOEHHOTO BIAHOBICHHS Ykpainu. DopmyBaHHS CydacHOI
THCTUTYLIMHOT apXITEKTypH KIACTEPHUX MEXaHI3MIB MIXXHAPOAHOTO 1HBECTYBaHHS
Mae 3abe3neuyyBaTH IHTErpaIlil0 HAI[IOHAJBbHOI EKOHOMIKHM JO CBITOBOTO
IHBECTUIIIMHOTO  TPOCTOPY,  MIABUIIEHHS  €(QEKTUBHOCTI  BUKOPUCTAHHS
MDKHApOJHOTO KamiTajdy, PO3BUTOK IHHOBAI[IMHUX €KOCHUCTEM 1 3MIIHEHHS
€KOHOMIYHOT CTIMKOCTI.

[lonpu 3HauHMIT HayKOBUM AOPOOOK y cepi MIKHAPOIHOTO 1HBECTYBAaHHS,
KJIACTEPHOTO PO3BUTKY Ta IHCTUTYI[IHHOT E€KOHOMIKHM, MHUTAaHHS (OpMYyBaHHS
IITICHOT 1HCTUTYIIIAHOI apXITeKTYpH KJIACTePHUX MEXaHI13MIB MDKHApPOIHOTO
IHBECTYBaHHS  3QJMIIAIOTECA  HEJOCTaTHbO  po3pobseHumu.  [lomamprmx
JTOCTIIKeHb TOTPeOyIOTh BU3HAUYEHHS CTPYKTYPHHUX €JIEMEHTIB TaKOi apXITEKTypH,
NPUHIKIIB 11 (YHKIIIOHYBaHHS, MEXaHI3MIB IHCTHTYILIHHOI B3a€MOii, a TaKOX
PO3p0o0JIEHHS MiAXOIB 10 MiIBUIICHHS €()eKTUBHOCTI YIIPaBIIHHS MIXXHAPOTHUMHU
IHBECTUIIIMHUMHU TIpOlleCaMM Ha OCHOBI KiactepHoi momeni. lle oOGymoBsmtoe
aKTyaJIbHICTh TEMH JIOCIIKEHHS, 11 TEOpeTUYHE 3HAYCHHSI Ta MPAKTUYHY I[IHHICTh
st (OpMyBaHHS Cy4yacHOT IHBECTHIIIMHOI TOJITUKM W 3a0€3MedYeHHs CTaoro
COIIaJIbHO-€KOHOMIYHOTO PO3BUTKY.

Ananiz ocmauHix 00cuiodicens i nyonixayitl

[IpoGnemarnka (opMyBaHHS IHCTHTYIIHHOT apXiTEKTypyd MIXKHAPOIHOTO
iHBecTyBaHHs TiepeOyBae B IIEHTP1 yBaru BITYM3HSHUX 1 3apyODKHUX HAYKOBIIIB,
[0 3yMOBJIEHO TpaHCchOpMaIli€El0 TI00AJbHOTO EKOHOMIYHOTO CEpEeIOBHIIA,

urdpopizali€r0 1HBECTUIIMHUX TMPOLIECIB, PO3BUTKOM KJIACTEPHUX MOJEIeH
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CHIBpOOITHUIITBA Ta 3POCTAHHSAM POJIl IHCTUTYLIH y 3a0e3nedeHHl e€(EeKTUBHOTO
(GYHKIIOHYBaHHS MDKHApOJHUX IHBECTUIIMHUX MOTOKIB. CydacHi JOCHIIKEHHS
OXOILTIOIOTh MUTAHHS IHCTUTYLIMHOTO 3a0€3MeUeHHs] 1HBECTULIIMHOT JISIIBHOCTI,
YIOCKOHAJICHHS! MEXaH13MIB 3aJly4eHHsI MPAMHUX 1HO3EMHUX 1HBECTHULIH, PO3BUTKY
KJIACTEPIB SK IHCTPYMEHTY MIIBHUILEHHS KOHKYPEHTOCIPOMOXKHOCTI TEPUTOPIi, a
TakoX (popMyBaHHS €(PEKTUBHUX MOJIENICH B3aeMOIi1 Jep)kaBu, O13HECY, HAYKOBUX
YCTaHOB 1 MDKHApOAHUX opranizamiii. OcobivBa yBara MpUIUISEThCS ajanTtarii
IHCTUTYLIMHUX MEXaHI3MIB J0 Cy4YaCHUX BHUKJIMKIB, MOB'A3aHUX 13 MepeOyI10BOIO
r100abHUX JIAHIIOTIB CTBOPEHHS BApPTOCTI, MEPEXOIOM J0 HU(POBOi Ta 3eIeHOI
E€KOHOMIKH, a TaKOK 3a0€3II€UeHHSIM CTIHKOCT1 IHBECTUIIHHUX CUCTEM.

VY nocnimxkenni Zhan J. [1] npoananizoBaHo TpaHC(hOpMAaIliio MI0OATbHUX
JIQHITIOTIB CTBOPEHHS BapTOCTI Ta 11 BIUIMB Ha Cy4acHUWH JaHAmadT MI>KHAPOIHOTO
iHBEeCTyBaHHsA. ABTOp OOIpYHTOBYe, 10 UU(pOBI3aliig, perioHami3amis
BUPOOHUIITBA, TIOIIUPEHHS MPUHIHUITIB CTAJIOTO PO3BUTKY Ta 3pOCTAaHHS BUMOT JI0
€KOHOMIYHOI CTIHKOCT1 3yMOBIIOIOTh HEOOXIIHICTh YIOCKOHAJIGHHS IHCTUTYIIHHOT
HIATPUMKH 1HBECTUIIHHUX TporeciB. OcoOiMBYy yBary MPUIUIEHO PO3BUTKY
MEXaHI3MIB IHBECTHUIIMHOT acuitiTarii, KoopAuHAaIlii IHBECTUIIHHOT, TPOMHCIIOBOT
Ta TOPTOBEJIBHOI TIONITUKH, a TakKoX (OPMYBAaHHIO CYYacHUX MIAXOMIB JI0
YIOPaBIIHHA MDKHAPOJHUMH IHBECTUIIMHUMH TIOTOKaMH. BHCHOBKM aBTOpa €
BOXJIMBUMH I8 JOCHIJDKEHHS  IHCTHTYLIMHOT  apXITEKTypH  KJIACTEPHUX
MEXaHi3M1B MI>KHapOJTHOTO 1HBECTyBaHHS.

Y pobori Egger P., Pirotte A. ta Titi C. [2] y3araJpbHEHO TCOpETHYHI Ta
EMIIIPUYHI JOCTIIHPKCHHS] MIOAO0 BIUIMBY MDKHAPOAHUX I1HBECTUIIMHMX YTOn Ha
3QJIy9eHHS TIPSIMUX 1HO3EMHUX 1HBECTHIIIH. ABTOPH JAOBOMASTH, IO €(PEKTUBHICTH
TaKMX YTrOJ BHU3HAYAETHCS HE JIMIIEC iX HAABHICTIO, a W 3MICTOM, pIBHEM
IHCTUTYIIMHOTO PO3BHUTKY KpaiHW, SKICTIO JEpKaBHOTO YINPaBIiHHA Ta
MEXaHI3MaMu 3aXUCTy MpaB 1HBeCTOpiB. OTpHMMaHI BUCHOBKU HIATBEPIKYIOTh

BOXJIMBICTh  YJIOCKOHAJICGHHSI  IHCTUTYLIMHOI  apXiTEKTypud  MIKHApOAHOTO
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IHBECTYBaHHS Ta PO3BUTKY MEXaH13MIB KOOPAMHAL[li IHBECTULIIIHOT MONITHKHY.

VY mpamgsix Verbeke A. ta Yuan W. [3] 1 Narula R. [4] mgocnikeHO BIUTMB
nangemii COVID-19 na mixkHaponHuii 613HecC Ta 1HBECTULIHHI Mpouecu. ABTOpU
HaroJoUmyioTh, II0 IJ00ajdbHI KpPU30B1 SBUIIA aKTyaji3yBajld HEOOXIIHICTh
nepersiay MiAXOAIB 10 MDKHApOAHOI Oi3HEC-CTparerii, MOCHJIMIA POJib SIKOCTI
IHCTUTYLIMHOTO cepenoBulla, €()EeKTUBHOTO KOPIOPATUBHOIO YIPABIIHHA Ta
Jep>KaBHOI TOJITUKUA y 3a0e3MedeHHl CTIMKOCTI MIKHAPOJHUX 1HBECTUIIIMHUX
npoiieciB. OcoOnuBy yBary NOPUAUICHO aJamnTailii MeXaHi3MIB YIpaBJiHHS,
PO3BUTKY 1HCTUTYILIMHOI CIIPOMOXHOCTI KpaiH Ta (GOpMYBaHHIO OUIBII THYYKHX
Mojenel (QYyHKI[IOHYBaHHS MDKHapOAHOro Oi3HECy B yMOBax INOOAJbHUX
BUKJIMKIB, 1[0 € BAKJIMBUM JUISI PO3BUTKY 1IHCTUTYIIHHOT apXITEKTYpH KIACTEPHUX
MEXaH13M1B MI>)KHAPOJIHOTO 1HBECTYBaHHS.

Cepen  BITUM3HSHUX HAYKOBI[IB THUTAaHHA PO3BUTKY I1HBECTUIIHHUX
MEXaHI3MIB B yMOBaX Cy4acHUX BUKJIHMKIB IOCTIKYy0Th Bukiirok M., Ille6ens A.,
Mpuxin C. [5], Jlaromienko B., Kozak K., Jlaromieaxko H., bormanos O. [6],
I'peuxo A., JIxymakeea . [7] Ta IlleBuyk A. [8]. ¥V cBoOiX mpaisx aBTOpuU
OOTPYHTOBYIOTh HEOOXITHICTh YIOCKOHAJICHHS IHBECTHUIIIWHOT MOJTITUKH, PO3BUTKY
IHCTUTYIIMHAX MEXaHI3MIB 3allydeHHS BHYTPIIIHIX 1 30BHINIHIX IHBECTHIIIH,
HiATPUMKH 1HHOBAIIHHOTO PO3BUTKY MIANPHEMCTB, a TakKoX (OpMyBaHHS
CIPHUSTIMBOTO IHBECTUIIIMHOTO CEepeloBHUINA ISl TTOBOEHHOTO BITHOBJICHHS
eKoHOMIKH YKpainu. OcoOIMBYy yBary MpuIUIeHO POl IEp>KaBHOTO PETYIIOBaHHS,
perioHanbHOT 1HBECTHUIIIMHOT TIONITHMKKM Ta 3allydeHHS NPSIMUX 1HO3EMHUX
IHBECTHIII SK KIIOYOBHX YWHHUKIB IIIBUIICHHS EKOHOMIYHOI CTIHKOCTI U
KOHKYPEHTOCIIPOMOXKHOCTI. BonHoyac mnutaHHs (QopMyBaHHS IHCTUTYLIMHOT
apXITEKTypH KJIACTEPHUX MEXaHI3MIB MIKHAPOIHOTO 1HBECTYBAaHHS 3aJIUIIAIOTHCS
HEIOCTAaTHHO BUCBITIICHUMH Ta MOTPEOYIOTh MOJANbIINX HAYKOBUX AOCI1IKEHb.

Mema cmammi

Mertoro cTarTi € AOCHIKEHHS OCOOIMBOCTEM (POpMYBaHHS IHCTUTYLIMHOT
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apXITEKTypH KJIACTEPHUX MEXaHI3M1B MIKHAPOJHOTO 1HBECTYBAHHS, BU3HAYCHHS 11
KJIFOYOBHUX CKJIQJOBUX, NPUHIUMIB (PYHKLIOHYBaHHS Ta HANPSAMIB YJOCKOHAJIECHHS
B YMOBax MI00aJbHUX EKOHOMIYHUX TpaHC()opMalIii.

Buknao ocrnoenozco mamepiany 0ocniodcenns

dopmMyBaHHS  IHCTUTYUIMHOI  apXITEKTypH  KJIACTEPHUX  MEXaHI3MiB
MDKHApOAHOTO 1HBECTYBAaHHSA € CKJIQJHUM OaraTOpiBHEBUM MpPOLIECOM, IO
nepenbayae CTBOpPEHHS €(PEKTUBHOI CHCTEMH B3a€EMONII MK JIep>KaBHUMHU
opraHamu,  OI13HECOM,  HAyKOBO-OCBITHIMHM  yCTaHOBaMH, () IHAaHCOBUMH
THCTUTYLISIMU, MDKHAPOAHUMHU OpPraHI3allisiMU Ta TPOMAJASHCHKUM CYCHIIBCTBOM.
Ha Biaminy Bix TpaaumiHUX Mojeield IHBECTYBaHHS, KJIACTEPHUW IMIJIXIT
IPYHTY€TbCS Ha IHTErpaiii €KOHOMIYHUX, OpraHi3allliHUX Ta IHCTUTYIIHHUX
3B'SI3KIB, SIKI 3a0e3MeuyloTb KOOPJAMHAIID  IHTEpPECIB  yCiX  YYaCHHKIB
IHBECTHUIIIITHOTO MIPOIIECY Ta CHPHUSIOTH MiIBUIICHHIO HOTO Pe3yJabTaTUBHOCTI.

Opniero 3 KIOYOBHX ocoOnmBocTeld  (OpMyBaHHS  IHCTUTYIIHHOT
apXiTeKTypH € ii OararopiBHEBICTb, KA OXOILUIIOE MIKHAPOAHUMN, HalllOHAJIBLHHM,
perioHanabHUM 1 JOoKaapHUN piBHI. Ha MibkHaApogHOMY piBHI (OPMYIOTHCS TpaBUia
IHBECTHUIIIMHOTO CIIBpOOITHUIITBA Ta CTaHAAPTH 3aXHCTy I1HBECTOpIB, Ha
HaIllOHAJJbLHOMY — HOPMAaTHBHO-TIpaBOBa 0a3a ¥ I1HCTPYMEHTH JeprKaBHOI
MIATPUMKH, a Ha PETiOHAJIBHOMY Ta MICIIeBOMYy — 3a0e3IeuyeThcsl peamizaliis
KJIACTEPHUX 1HIIIaTUB, PO3BUTOK I1HHOBAIIHHOI 1HGPACTPYKTYpHU Ta 3aTydeHHS
IHBECTHIIIH 3 ypaxyBaHHSAM OCOOJIMBOCTEH TEPUTOPIH.

BaxxnmBoio XapaKTepUCTUKOIO CyYacHOi IHCTUTYIINHOI apXITEKTypu €
MEpEXKEBHUI XapakTep B3a€MOjii, 0 0a3yeThCcsl HA MAPTHEPCTBi, MOBipi, 0OMiH1
iHbOpMAaITi€r0, CIUTBHOMY BUKOPHUCTAaHHI PECYpPCiB 1 KOOpAMHAINT CTpaTeriqyHmX
pimenb. Takuil Mminxif CHOpuUse PO3BUTKY IHHOBAIIMHUX E€KOCHUCTEM, TpaHC]epy
3HAHb 1 TEXHOJIOT1H Ta MiJBUIIEHHIO IHBECTHUIIHHOT TPUBAOIUBOCTI KJIACTEPIB.

He MeHI BaxkiIuBOWO OCOONMBICTIO € I1HCTUTYIIiHA THYYKICTb, SKa

3a0e3Ieuye aanTaililo MeXaHi3MiB MIXKHAPOJITHOTO IHBECTYBaHHS /10 M(poBizallii,
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TpaHchopmarllii moOaJbHUX JIAHLIOTIB CTBOPEHHS BapToCTi, mocujieHHs ESG-
BUMOI' 1 TEOINOJITUYHUX BUKIUKIB. BomHouac iHTerpauis NPUHLUIIB CTAJIOTO
po3Butky Ta ESG-miaxoniB morpebye (opMyBaHHS MPO30POro IHCTUTYLIAHOTO
CEpENOBHINA, SIKE TapaHTy€ 3aXUCT MpaB IHBECTOPiB, HAJEKHE KOPIOPATHBHE
YIPaBJIiHHA Ta CTUMYJIIO€ IHHOBALIHHY JiSUIbHICTD.

Hust  VYkpainm ¢opmyBaHHS €(EKTHUBHOI I1HCTUTYLIMHOI apXiTeKTypu
KJACTEPHUX MEXaHI3MIB MIDKHAPOJHOTO 1HBECTYBaHHS HalyBae OCOOJIMBOIO
3HaYeHHS B YMOBaX €BPONEHCHKOI iHTerpaiii Ta MiCISBOCHHOTO BiJHOBIEHHS. li
PO3BUTOK Ma€ TPYHTYBaTHUCS Ha TapMOHi3allii HAI[lOHAJHLHOTO 3aKOHOAABCTBA 3
€BPOTICICHKUMHU HOPMaMHM, PO3IIMPEHHI MIDKHAPOIHOTO IApTHEPCTBA, 3MIIIHEHHI
THCTUTYLIMHOT CIPOMOKHOCT1 OpPraHiB BlaJu, PO3BUTKY 1HHOBALIMHUX KJIACTEPIB 1
BIIPOBA/KEHHI CY4aCHMX MEXaHI3MIB 1HBeCTULIWHOI (acumitamii. Lle cnpusitume
3allydeHHIO MDKHApOJHOTO KalliTay, ITiIBUIIEHHIO KOHKYPEHTOCIIPOMOXKHOCTI
€KOHOMIKH Ta 3a0€3MEeUCHHIO il CTaJIOro PO3BUTKY.

VY3arajgpbHeHHS pe3yJIbTaTiB aHATI3y HAYKOBHX IMpallb Ta Cy4acHUX MiAXOMI1B
70 Ooprasizaiii MDKHApOJAHOTO IHBECTYBaHHS Ja€ TIJACTaBU CTBEPKYBATH, IO
e(hEeKTUBHICTh KJIACTEPHUX MEXaHI3MIB 3HAYHOIO MIPOI0 BH3HAYAETHCS SKICTIO 1X
THCTUTYLIMHOT apXITeKTypu. 3 OIISIAY Ha 1€ JTOIUIBHO PO3TIISAAATH IHCTUTYIIIHY
apXiTeKTypy SK IUIICHY CHCTEMY B3aEMOIIOB'SI3aHUX IHCTHTYTIB, CYyO'€KTiB,
MEXaHI3MIB Ta I1HCTPYMEHTIB, IO 3a0€3MeUyloTh KOOPAWHAIIIID MIKHAPOJIHOI
IHBECTHIIMHOT ISUIBHOCTI ¥ CHPUSIOTH JOCSATHEHHIO CTpPATEridyHUX IIUICH
€KOHOMIYHOTO PO3BUTKY. Ha OCHOBI MpoOBEAEHOTO MOCHIIKEHHS 3aIPOMOHOBAHO
aBTOPCHKY MOJENb IHCTUTYI[IHHOT apXITEKTypH KJIACTEPHUX MEXaHI3MiB
MDKHApOJIHOTO iHBecTyBaHHsS (puc. 1), sika BigoOpakae B3a€MO3B'SI3KM MDK 11
OCHOBHUMH CTPYKTypHUMH €JIEMEHTaMH Ta OUIKYBaHUMHU pe3yJbTaTaMH

byHKITIOHYBaHHSI.
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[JIOBAJIBHE IHCTUTYLIIMHE CEPEJIOBUILIE
(UNCTAD, OECD, Cgitoswuii 6ank, WTO, €C, MbXHapOIH1 YTOIH)

——
IHCTUTYLIIMHA APXITEKTYPA KJIACTEPHMX MEXAHI3MIB MDDXKHAPOJITHOI'O
IHBECTYBAHHSA
dopmanbHi IHCTUTYTH HedopmainbHi iHCTUTYTH OprasnizaniiiHi iHCTUTYTH
3aKOHOJIaBCTBO J0Bipa OpraHu BJIaJH, areHIil
nep>KaBHA MOJITHKA apTHEPCTBO PO3BUTKY, KJIaCTEPH,
MDKHapOHI yroau JioBa KyJnbTypa IHAyCTpiabHi MapKH,
peryrartis yHIBepcHTETH, Oi3HEC-
acorriarii, (piHaHCOBI1
YCTaHOBH
— ]
KIIACTEPHI MEXAHI3MU B3AE€MO/III
* Iep>KaBHO-TIPUBATHE * IHHOBALlII{H1 EKOCUCTEMHU * nu@posi mathopmu
MMapTHEPCTBO * TpaHcep TEXHOJIOT 1 * iHBeCTHUIlIHA (DacuiiTarlis
* MDKHApPOTH1 IHBECTHUIIIHH1 * MEPEKEBE CIIBPOOITHUIITBO
MIPOEKTH
—
IHCTPYMEHTU PEAJII3AILIII
v/ HOpMaTHBHO-TIPABOBI v nugposi v/ TIOIaTKOBI CTUMYITH
v (dinancosi V' inpopmarriini v/ MeXaHi3MH yIIpaBJIiHHs
v/ opranizariini pU3HKaMH
—
OYIKYBAHI PE3VJIbTATU
* 30utbmenHs [111 * iHTETpaIlis y riI00abHi * CKOHOMIYHA PE3WIILEHTHICTh
* PO3BUTOK KJIACTEPIB JIQHITIOTH BapTOCTI * CTAJIUN PO3BUTOK
* IHHOBAIIHUH PO3BUTOK * MiABUIIEHHSA
KOHKYPEHTOCIPOMOMXHOCTI

Pucynok 1. ABTopchka MOJIETb THCTUTYIIIHHOT apXITEKTYPH KJIACTEPHUX
MEXaHI3M1B MI>KHApOJIHOTO 1HBECTYBaHHS

IDicepeno: po3po0IEHO aBTOPOM.

[HcTUTYIIiHA ~ apXiTeKTypa KJIACTEpPHMX MEXaHI3MIB ~ MDKHAPOIHOTO
IHBECTYBaHHS SIBIISIE COOOI0 KOMIUIEKC B3a€MOIIOB'S3aHUX IHCTUTYTIB, Cy0'€KTIB,
IHCTPYMEHTIB Ta MEXaHI3MIB KOOpAWHAIli, sKi 3a0e3neuyioTh e(eKTUBHE
(GYHKITIOHYBaHHSI KJIACTEPHUX YTBOPEHb, CIPHUAIOTH 3ay9CHHIO MIXHAPOIHOTO
Karitaimy Ta GOpMYIOTh CIPHUSTIUBE CEPENOBUIIE IS pealizaiii iHBEeCTHI[IHHUX
MPOEKTIB. [i CTPyKTypa Mae OYTH IiTiCHOIO, aJaNTHBHOIO Ta OPi€HTOBAHOI HA

3a0€3IeUYeHHs IOBTOCTPOKOBOIO COI1aIbHO-€KOHOMIYHOTO PO3BUTKY.
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3 omsaay Ha OaratopiBHEBUM XapakTep I1HCTUTYLIHHOI apXIiTeKTypu
KJIACTEPHUX MEXaHI3M1B MIKHAPOJIHOTO 1HBECTYBAHHS AOLUIBHO CUCTEMATU3yBaTH
il OCHOBHI CKJIa[JOBI BIAMOBIAHO 10 iX (PYHKIIOHAJIBHOTO NpHU3HAueHHs. Takuit
MNIAX1T Ja€ 3MOTY KOMILIEKCHO OXapaKTepu3yBaTH €JIEMEHTH I1HCTUTYLIHHOTO
cepesioBUIla, BU3HAUUTH 1X poJib y 3a0e3MedeHH1 ePeKTUBHOT B3aEMOI11 YYACHUKIB
IHBECTULIIMHOTO Mpoliecy Ta OOIPYHTYBaTH HANPSMU BJOCKOHAJIEHHS KJIACTEPHUX
MEXaHI3MIB MDKHApOAHOTO 1HBeCTyBaHHA. OCHOBHI CKJIQJ0B1 1HCTUTYIIHHOT
apXITEKTypH, iX KJIIFOUOBI1 €JIeMEHTH Ta (PyHKIIIT HaBeJleHO B Tabmuili 1.

Tabnuys 1

Kitto4oB1 ckj1a10B1 IHCTUTYIIHHOT apXITEKTYpH KJIACTEPHUX MEXaHI3MIB

MDKHAPOJAHOIO 1HBECTYBAHHS

CkianoBa OCHOBHi ejleMeHTH D yHKuii
HopMaTnBHo-pagoBa 3akoHM, MDKHapOH1 yroau, | [IpaBoBe perysiatoBaHHS Ta
peryasTOPHI aKTH 3aXUCT IHBECTOPIB
OprasisaiiiiHo-iscruymiiiza Opranu Biaju, KJIacTepH, Koopaunariis Ta B3aemotis
YHIBEpCUTETH, O13HEC CTeMKX011epiB
DitancoBo-iHBecTHILiHA banku, donan, mbkaapoaHi | diHaHCyBaHHS
¢diHaHCOB1 Oprasizamii IHBECTHUI[IITHMX POEKTIB

Texnomapku, nudpoBi
[HHOBAITIITHO-1HpOpMaTTiiiHa | TUIATOPMH, LIEHTPH
TpaHchepy TeXHOJIOTIi

[TinTpumKa iHHOBAIIIH 1
nudposizamii

[1nanyBaHHS, MOHITOPUHT,

Koopaunariitao- . . VY3romkeHHs iHTEpeciB
. dacwuiTaris, ynpaBIiHHS .
yIpaBIiHChKA YYaCHHKIB
pU3HKaMHU
ESG, xopnopatusHa
) ) ) ‘p p‘ . 3abe3neueHs
ConiajIbHO-€KO0JIOTYHA BiANOBIAANBHICTD, CTAHI e )
JIOBFOCTPOKOBO1 CTIKOCTI
PO3BHTOK

Jlorcepeno: CKIIaieHO aBTOPOM.

Takum 4YnHOM, €(EKTHBHICTh I1HCTHUTYLIMHOI apXiTEKTypH KJIACTEPHUX
MEXaHI3MIB  MDKHapOZHOTO  IHBECTYBAaHHS  BU3HAYAETHCSH  Y3TOMHKCHHUM
(GyHKITIOHYBaHHSM 11 KITFOYOBHX CKJIAJOBHX, KOKHA 3 SIKMX BHUKOHYE CHeUQpidHi
¢yHkuii y (opMyBaHHI CHPUATIMBOTO IHBECTUIIHOTO CepEeNOBHINA. 1X
KOMIUIEKCHA B3aeMoJlig 3a0e3leuye MiABUILECHHS 1HBECTUILIINHOT MPUBAOIUBOCTI,

PO3BUTOK KJACTEPHUX 1HIIIATUB, AaKTHUBI3AIlll0 MIXHAPOJAHOTO I1HBECTHUIIIHHOIO
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CHiBpOOITHUILITBA, 3MILIHEHHS ~ KOHKYPEHTOCIIPOMOXKHOCT1 ~ HAIIOHAJIbHO1
€KOHOMIKH.

SIKiCTh IHCTUTYLIMHOT apXITEKTYpPH KJIACTEPHUX MEXaHI3MIB MI>KHAPOJHOTO
IHBECTYBaHHSI BHU3HAUAETHCSI HE JIUILE CKJIAJOM ii CTPYKTYpPHUX €JIEMEHTIB, a U
MPUHIMIIAMHU, Ha SKUX IPYHTYEThCA iX B3aemoxis. Came IOTpUMAaHHS TaKUX
MPUHIUIIB 3a0e3Meuy€e y3rofKEeHICTh IHTEPECIB yCiX YYAaCHUKIB IHBECTHUIIIHOTO
nporecy, epeKTUBHUIM PO3NOALI pecypciB, MIHIMI3AI[ll0 IHCTUTYIIHHUX Oap'epiB i
(GopMyBaHHS CIPUATIMBOTO CEPETOBHINA IS 3aTy4YSHHS] MI>KHAPOJHOTO KaITiTary.

JIo KJIIOUOBMX NOPHUHIMUMIIB (PYHKIIIOHYBaHHS 1HCTUTYLIMHOI apXiTeKTypu
KJIACTEPHUX MEXaHI3MIB MDKHAPOAHOTO 1HBECTYBaHHsI JOIUIBHO BITHECTH:
NOPUHIIMIT CUCTEMHOCTI, KU Tmependadyae B3a€MO3B'I30K YCIX IHCTUTYIIHHUX
CIEMCHTIB Ta iX (PYHKIIIOHYBaHHS SK €IMHOI IHTEIPOBAHOT CHCTEMHM; MPUHITUII
MapTHEPCTBA, IO TIPYHTYEThCS Ha e(EKTUBHIA B3aeMoOJii OpraHiB Jaep)KaBHOI
BlIaau, OI3HECY, HayKOBO-OCBITHIX YCTaHOB, (DIHAHCOBUX IHCTUTYIIH 1
MDKHApOJIHUX OpraHizailiif; NPUHIMI BIAKPUTOCTI Ta MPO30POCTI, KU
3abe3reuye MOCTYNMHICTH 1H(GOpMaIlii, MPOrHO30BaHICTh 1HBECTHUIIMHOI MOJIITUKU
Ta (OpMYyBaHHS JOBIpM MK YyYaCHUKAMH IHBECTHIIIHOTO MPOIECY; MPUHIIUIT
aJanTUBHOCTI, IO Tepeadadae 3MaTHICTh IHCTUTYIIHOT apXITeKTYpH OIEePaTHBHO
pearyBaTd Ha 3MIHM TJIOOAJbHOTO EKOHOMIYHOTO CEPEIOBHINA, TEXHOJOT1UHI
TpaHc@opMallii Ta TEONMONITHYHI BUKIMKH;, TIPUHITUI IHHOBAIIHHOCTI, BIAMOBIIHO
70 SIKOTO PO3BUTOK KIACTEPHUX MEXaHI3MIB Ma€ 0a3yBaTHCs Ha BIPOBAKCHHI
CydacHUX IU(POBUX TEXHOJOTIH, CTUMYIIOBaHHI TpaHC(]epy 3HAHb Ta PO3BUTKY
1HHOBAI[ITHOT 1HGPACTPYKTYpH; TMPUHIIMII CTAJIOTO PO3BUTKY, KWW mepemdavae
MOETHAHHS CKOHOMIYHHMX, COI[IAIbHUX Ta CKOJOTIYHUX TMPIOPHUTETIB TIPH
peamizailii MbKHapOIHUX 1HBECTULIIHUX MPOEKTIB [9; 10].

CydacHi  mmobambHI  €KOHOMIWHI  TpaHcdopmarii,  1udpoBizamis
MDKHapoaHOro Oi3Hecy, mepedy/noBa M00aJbHUX JAHIIOTIB CTBOPEHHS BapTOCTI

Ta MOCUJICHHSI KOHKYPEHIIIT 32 MDKHAPOJIHUI KamiTall akTyali3yloTb HEOOX1THICTh
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VAOCKOHAJIEHHS ~ IHCTUTYLIMHOI  apXITEKTypH  KJIACTEPHUX  MEXaHI3MIB
MIKHAPOJIHOTO iHBECTYBAaHHsA. Ii PpO3BUTOK Mae OyTH CIIPAMOBAaHMM Ha
dbopMyBaHHS CHPUSITIMBOTO 1HBECTUILIMHOTO CEpeOBUINA, IIJIBUIICHHS PIBHS
KOOpJIMHALIT MDK OCHOBHUMH CTEHKXOJAepaMHU Ta 3abe3nedyeHHs e(EeKTHUBHOT
peanizaliii MiKHApOJIHUX 1HBECTULIIHUX MPOEKTIB.

OpHuM 13 TOPIOPUTETHUX HANPSIMIB € YIOCKOHAJEHHS HOPMAaTUBHO-
IpPaBOBOTO  3a0€3MEUEHHs] MDKHApPOIHOI  1HBECTHIIWHOI  JISUIBHOCTI, IO
nepeadayae TapMOHIZAIII0 HAIlIOHAJIBHOTO 3aKOHOJABCTBA 3 MDKHAPOJHUMU Ta
€BPOICHCHKUMU  HOPMaMH, CIPOIIEHHS aJMIHICTPAaTUBHUX TPOIEAYP JUIS
IHBECTOPIB, MIJIBUILIEHHS MPO30POCTI PEryIsSTOPHOI MOJITHKU Ta BIOCKOHAJICHHSA
MEXaHI3M1B 3aXUCTY MpPaB IHBECTOPIB.

BaxnuBuM HampssMOM € TIOCWUJICHHS 1HCTUTYIIMHOI B3aeMOJii MIXK
JepkaBoto, OI3HECOM, HAyKOBO-OCBITHIM CEpPEAOBHUINEM 1 MDKHAPOJHUMU
opraHizamisMu. PoO3BHTOK KJIacTepHHUX MeEXaHI3MIB MOTpedye (opMyBaHHS
epextuBHUX MIarGopM CHiBOpaIli, 110 CHPUATAMYTb OOMIHY 3HaHHSIMH,
peanizallii CHiIbHUX 1HHOBAI[IMHUX MPOEKTIB, PO3BUTKY TpaHC(Epy TEXHOIOTIH Ta
3aJTy4EHHIO MDKHAPOIHHUX MapTHEPIB JI0 peasizailii iIHBeCTUIIHUX 1HIL1aTHUB.

He MeHI BaXIMBUM € pO3BUTOK HU(PPOBOT IHGPACTPYKTYpH IHBECTUIIIHHOT
nismpHOCTI. BukopuctanHs mugpoBUX IIaTrGopM IJis CYIPOBOIY I1HBECTOPIB,
€JICKTPOHHHUX CEPBICIB, CUCTEM MOHITOPUHTY 1HBECTHI[IHHUX MPOEKTIB 1 CydacCHUX
iHbOpMaIIITHO-aHATII THYHUX THCTPYMEHTIB CIIpUSITUME CKOPOYEHHIO
TpaH3aKI[IHHUX BUTPAT, MIJBUINEHHIO MPO30POCTI MPOIENYp Ta MOKPAIIEHHIO
KOMYHIKaIIil M)XK yCciMa y9aCHUKaMu 1HBECTHIIIiTHOTO Tiporecy [11].

Oxpemoi yBarm moTpeOye po3mupeHHs (IHAHCOBUX IHCTPYMEHTIB
MIATPUMKH KJIACTEPHOTO PO3BUTKY. JIOIMITPHUM € aKTHBHIIIE BUKOPHCTAHHS
MEXaHI3MIB JIep>KaBHO-TIPUBATHOTO MMAPTHEPCTBA, MDKHAPOAHUX (PIHAHCOBUX
nmporpaM, TrpaHTOBOro (pIHAHCYBaHHS, BEHUYPHOrO KamiTajlly Ta IHIIUX

ITHCTPYMEHTIB, 3[IaTHUX 3a0e3MEeUUTH peajizallilf0 MaclITaOHUX 1HBECTHUIIMHUX
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MIPOEKTIB 1 CTUMYJIIOBAaTH IHHOBALIMHY aKTUBHICTH KJIACTEPIB.

B ymoBax eBpomneiichkoi iHTerpaili YKpaiHu BaKJIMBUM HaIpsIMOM BUCTYIIa€
PO3BUTOK MDKHAPOAHOIO KJIACTEPHOIO CHIBPOOITHULITBA. [HTErpalis yKpaiHChKUX
KJIACTEPIB 10 €BPONEMCHKUX 1 CBITOBUX MEpPEXK, YYacTb y MIDKHAPOIHUX
IHHOBAI[IMHUX TporpaMax Ta peaii3alii CHUIbHUX I1HBECTULIMHUX MPOEKTIB
COPUSTUMYTh  3aJyY€HHIO  IHO3€MHOr0  KamiTaaly Ta  HiABUUICHHIO
KOHKYPEHTOCTIPOMOXKHOCTI HAI[iOHAJBbHOI €KOHOMIKH.

TakuM YWHOM, YIOCKOHAJICHHS IHCTUTYIIMHOI apXiTEKTypH KIaCTEPHUX
MEXaHI3MIB MDKHApOJHOTO 1HBECTYBaHHS Ma€ 3/IMCHIOBATUCS Ha OCHOBI
KOMIUIEKCHOTO  IJIXOAy, SKAW TIOEAHYE PO3BUTOK HOPMAaTHUBHO-TIPABOBOTO,
opraHizaniHoro, ¢iHancoBoro Ta I1udpoBoro 3abe3mneuecHHs. Peamizartis
3alPOINIOHOBAHUX HAMPSMIB CIIPUATAME (POPMYBAHHIO Cy4aCHOTO IHCTUTYIIHOTO
CepeIoBHUIIIA, PO3BUTKY IHHOBAIITHUX KJIacTepiB Ta 3MIITHEHHIO
KOHKYPEHTOCTIPOMOXKHOCTI ~ €KOHOMIKM  YKpaiHM B  yMOBax IJI0OaJbHUX
TpaHcQopMarii.

Bucnosku

VY crarti AOCHIIKEHO TeOpeTHdHi 3acaaud (OpPMyBaHHA I1HCTHTYLIHHOT
apXiTEeKTypH  KJIACTEPHHX MEXaHI3MIB  MDKHApOJHOTO  IHBECTYBaHHS  Ta
oOrpyHTOBaHO ii poyib y 3a0e3nedeHHi B3aeMOJii MK JEep)KaBor, OI3HECOM,
HAyKOBO-OCBITHIMH YCTaHOBaMH, (DIHAHCOBHMHM IHCTUTYIIIMH ¥ MDKHApOIHUMH
oprafizamisMu. BcCTaHOBJIEHO, N[0 cy4YacHa IHCTUTYIIMHA apXIiTEKTypa €
0araTtopiBHEBOIO CHUCTEMOIO IHCTHUTYTIB, OpTaHi3alliiHUX CTPYKTYp, MEXaHI13MiB
KOOpIMHAII Ta 1HCTPYMEHTIB MIATPUMKH, SKi CHOPHUSIOTH  3aJy4YEHHIO
MDKHAPOIHOTO KaImiTaxy i pO3BUTKY KIACTEPHUX 1HIIIaTHB.

Busnaueno  kmrouoBi  mpuHNMNE  (QYHKIIOHYBaHHS  IHCTUTYLIHHOT
apXIiTEKTypH, Cepel IKUX CUCTEMHICTh, TAPTHEPCTBO, aJalTUBHICTD, BITKPUTICTh,
IHHOBAIIIMHICTh 1 OpIEHTAIlll HA CTaJIUM PO3BUTOK. Y3arajlbHEHO Ii OCHOBHI

CKJIaJIOBI Ta PO3KPUTO iX (yHKI[IOHATBbHE TMPU3HAYCHHS Yy (POpPMYBaHHI
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CHOPUSITIMBOTO 1HBECTULIIMHOTO CEPEAOBHILA.

HaykoBa HOBHM3HA JOCHIPKEHHS MOJSATae y 3alpONOHOBaHIN aBTOPCHKIN
MOJIeTl IHCTUTYLIHHOT apXITeKTYypu KIACTEpPHUX MEXaHI3MIB MIKHAPOJHOTO
IHBECTYBaHHS, SIKA& CHCTEMAaTU3y€ B3a€EMO3B'SI3KM  MDK  IHCTUTYUIHHUMH
eJIeMEHTaMu, MeXaH13MaMH B3a€MO/I11, IHCTpYMEHTaMU pealiizallii Ta O4iKyBaHUMU
pe3yibTaTaMu.

OOrpyHTOBaHO, MO0  MPIOPUTETHHUMH  HampsiMaMd  BJOCKOHAJICHHS
THCTUTYLIMHOT apXITEeKTYpH € rapMOHi3allisi HOPMAaTUBHO-IIPaBOBOT 0a3M, pO3BUTOK
(G poBOi IHBECTULIHHOIT IHPPACTPYKTYPH, TOCUIICHHS B3A€EMOJ1T MIXK KJIFOUYOBUMHU
CTeHKXoNIepamMu, po3IMUPEeHHs (HIHAHCOBUX THCTPYMEHTIB MIATPUMKHU KJIACTEPIB 1
PO3BUTOK MDKHAPOMHOTO KJIACTEPHOTO CHIBPOOITHHIITBA, IO CIPUATHME
MiIBUIICHHIO  PE3YJIBTATUBHOCTI 3aJy4yeHHs MDKHApPOJHUX I1HBECTULIM Ta
KOHKYPEHTOCTIPOMOXKHOCTI €KOHOMIKH.

[IpakTHuHEe 3HAUYE€HHS OTPUMAHUX PE3YIbTATIB MOJIATa€ y MOXIUBOCTI
BUKOPHUCTAHHS 3allPONIOHOBAHMX TEOPETUYHUX IOJIOKEHb, aBTOPCHKOI MOJENl Ta
BU3HAUEHUX HANpPsMIB YIOCKOHAJEHHS MiJ 4Yac pPO3poOJEeHHS Jep>KaBHOI Ta
perioHaapbHO1 IHBECTHUIIIMHOT MOJITUKH, ITPOTPaM PO3BUTKY KJIACTEPIB 1 cTparTerii
3aTy4eHHs MDKHAPOJIHUX 1HBECTHIIIH, a TAKOXK Yy HAYKOBO-IOCIITHIA Ta OCBITHIN
JSUTBHOCTI.

[lepcriekTBH TOmANBIIMX JOCHKEHb IOB'SI3aHI 3  pO3pOOJICHHIM
METOJUYHUX MiIXOIB 0 OIIHIOBaHHS €(EKTUBHOCTI IHCTUTYIIHHOT apXITEKTypH
KJIACTEPHUX MEXaHI3MIB MDKHAPOJHOTO I1HBECTYBaHHS, BHU3HAUEHHSM CHCTEMH
MMOKa3HUKIB 11 pe3yIbTaTHBHOCTI Ta aJanTaIll€l0 MIXKHAPOJIHOTO JOCBITY 0 YMOB

MMOBOEHHOTO BiTHOBJICHHSI i €BpOTNIEHCHKO1 1HTETpaIlii YKkpaidm.
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ICTOPUYHU JOCBII TISUTBHOCTI BITYM3HIHUAX
BJATOJIMHNUX TOBAPUCTB SIK IHCTPYMEHT IF'POMA JISTHI3ATIT|
MOJIOI

HISTORICAL EXPERIENCE OF DOMESTIC CHARITABLE
SOCIETIES AS A TOOL FOR YOUTH CITIZENSHIP

Anomauis

VY crarti IOCHKYEThCS ICTOPUYHUM JIOCBIJ BITYM3HSHUX OJIArOMIHHUX
oprasizamii sk aieBuii 3acid coriamnizaiii Ta BuxoBaHHa Mojoni. OOTrpyHTOBaHO,
110 3aJy4eHHS IOHAIITBA /10 BOJOHTEPCHKOI AISITBHOCTI Ta TOOPOUYUHHOCTI CIIPHSIE
dbopMyBaHHIO aKTHBHOI TPOMAJSIHCHKOI MO3WIIi, HAI[IOHAJBHOI CBIAOMOCTI Ta
MaTpiOTU3MY.

MeTa DOCHIKEHHS MOJSATAE y KOMIUIEKCHOMY aHadi3l 1ICTOpUYHHUX (PopM,
METONIB Ta Pe3ylbTaTiB MISUTBHOCTI ONArofiiHUX TOBAPHUCTB Y MHUHYIOMY, a
TaKOXX Yy BHU3HAUYCHHI MOXJIMBOCTEHW ajamnTarlii I[bOro JOCBIIYy JO CYYacHUX
BUKJIUKIB.

Mertononoriss  AOCHIAXKEHHS TIPYHTYETbCS Ha MPUHIUIAX ICTOPU3MY,

00’€KTUBHOCTI Ta CHUCTEMHOCTI. BHKOpPHUCTaHO KOMIUIEKC 3arajbHOHAYKOBHX
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(amami3, CHHTE3, Yy3arajbHEHHs) Ta CIELIaJdbHO ICTOPUYHHUX METOMIB s
BUBYEHHS JKEPEJIbHOT Ta icTopiorpadiuHoi 6a3u.

JloBeneHo, 110 iICTOPUYHI TpaauLii OE3KOPUCIUBOI JOMOMOIM BUCTYNAIOTh
MOTY)KHUM BHXOBHHUM PECYpCOM ISl Cy4yacHOi yKpaiHChKOI MOJO[1, sika Oepe
aKTUBHY y4acTh y po30yaoBi cycniibCcTBa. BusiBIEHO, 110 y4acTh y poOOTi
OJarofiiHUX TOBAPHUCTB JI0MIOMArae MOJIO/1 YCBIAOMHUTH CYCIIJIBHO 3HAYYLII L1,
PO3BUBAE EMIIATIIO Ta BiANMOBINANBHICTE. Bu3HaueHo, 10 aganTailis nepeBipeHnux
gacoM (opMm OnarofiiHOCTI (BOJIOHTEPCTBO, MEIEHATCHKI TMPOEKTH, TOJOKH,
NPOCBITHUIIBKI TYPTKH) € J1€BUM MEXaHI3MOM (OPMYBAHHS T'POMAJSHCHKUX
KOMITCTCHTHOCTEH MOJIOJIi B YMOBaX CY4aCHHUX CYCITIJIbHO-TIOJNITHYHUX BUKIIMKIB.
OKpeclIeHO TEepCIeKTUBHI HANpSIMU PO3BHUTKY MOJIOIIKHOTO BOJIOHTEPCHKOTO
PyXy Ha OCHOBI HaI[lOHAJTBHUX TPAAUIIIN TOOPOUMHHOCTI.

Kniouoei  cnoea: OnarofiitHi  TOBapuCTBa, MOJOIb, T'POMAJSTHCHKA

CB1JIOMICTb, BOJIOHTEPCHKA JISTbHICTb.

Abstract

The article examines the historical experience of domestic charitable
organizations as an effective means of socialization and education of youth. It is
substantiated that involving youth in volunteer activities and charity contributes
to the formation of an active civic position, national consciousness and
patriotism.

The purpose of the study is to comprehensively analyze the historical forms,
methods and results of the activities of charitable societies in the past, as well as
to determine the possibilities of adapting this experience to modern challenges.

The research methodology is based on the principles of historicism,
objectivity and systematicity. A complex of general scientific (analysis,
synthesis, generalization) and specifically historical methods was used to study

the source and historiographical base.
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It is proven that historical traditions of selfless assistance are a powerful
educational resource for modern Ukrainian youth, who take an active part in
building society. It is found that participation in the work of charitable societies
helps young people to realize socially significant goals, develops empathy and
responsibility. It is determined that the adaptation of time-tested forms of charity
(volunteering, patronage projects, toloki, educational circles) is an effective
mechanism for forming civic competencies of young people in the conditions of
modern socio-political challenges. Promising directions for the development of
the youth volunteer movement based on national traditions of charity are
outlined.

Key words: charitable societies, youth, civic consciousness, volunteer

activity.

Ilocmanoska npobremu

[Iporuiecu po30y0BH CyBEpEHHOI, AEMOKPATUYHOI Ta MPAaBOBOI JEpKaBU B
VYkpaiHi rocTpo akTyali3yloTh MUTaHHS (JOPMYBaHHS CBIIOMOTO TPOMAJSTHCHKOTO
cycninberBa. KimrogoBuM cy0’exkToM mux TpaHc(opmariii € MoJoab, BiJ pPIiBHS
IIPaBOCBIIOMOCTI, COIIAJIbHOT AKTUBHOCTI Ta I[IHHICHUX OpPIEHTHPIB SKO1
3aJIC)KUTh  BEKTOP MaWOyTHBOIO PO3BUTKY Kpainu. BomHouac cydacHi
COIIOKYJIBTYPHI BHUKJIMKH Ta TiobaizalliiiHi MpoIecu 3yMOBIIOIOTH MOTpedy B
MONIYKY JI€BUX ITHCTPYMEHTIB TpOMaJITHI3aIll MOJIO1 — 11 iHTerparii B cycrmiibHe
KUTTS, GOpPMYBaHHS y HEl MOYYTTS BIAMOBINAIBHOCTI Ta MarpioTusmy. Y 1bOMY
KOHTEKCTI HaJ3BHYalHO I[IHHUM € 3BEPHEHHS JO ICTOPUYHOTO JOCBIAY.
JissmpHICTh BITYM3HSHUX OnarofiiHux ToBapucTB XIX — mowarky XX CT.
JEMOHCTPY€E YHIKaJIbHI MPUKIAAN 3ay9eHHS CBIOMOI YaCTHHU CYCIIJIbCTBA,
30KpeMa MOJIofi, 10 JOOPOYMHHUX TMPOCBITHHUIIPKUX Ta KYTbTYPHHUX IHIIIATHB.
OcMHCIIEHHS BOTO JOCBIAY JO3BOJISIE EKCTPAIOJIIOBATH HAKONMUYEH1 €(PEeKTUBHI

MpaKTUKKM HA Cy4YaCHI BHXOBHI Ta COLllaJibHI CTpaTerii, po3misgaidu
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ONaromiiiHiCTh HE JIUIIE SIK aKT MaTepiaibHOI JOTIOMOTH, a SIK IOTYKHUM YUHHUK
dbopmMyBaHHS TPOMAJITHCHKOT 11€HTUYHOCTI.

Ananiz ocmannix 0ocniodcens i nyoaikayiu

[lutanHs icTOpii PO3BUTKY BITUU3HSAHOIO OJIaroqiMHMUIITBA Ta MOro
IPOMAJISTHCHKOTO MOTEHIlIAly TepeOyBaloTh y MO 30py OararboX JOCIITHUKIB.
Ha miacraBi mupokoro xojia apxiBHux mxepen JI. bimoycoBa BUCBITIIOE Mpoliec
dbopMyBaHHS Ta JiSUIBHICTE TPOMAJICHKUX 00’€qHaHb, cTBOpeHux B Opeci
NEBHUMH E€THIYHUMHU 200 €THIYHO-PENIriHHUMU T'pylaMHU HACEJIEHHS BIPOIOBXK
XIX — Ha mouatky XX cT. ABTOpKa Harojollye, 110 iXHs A1SUTbHICTh, BU3HAYEHA
CTaTyTaMH, CIPSIMOBYBAJIACsS HA CIUIbHY peaiizalliio KyJbTypHUX, €KOHOMIYHUX,
BIKOBHX, T'€HJIEPHUX, PET1OHAIBHUX, PENIriHHUX, MpodeciiiHuX, collialbHUX Ta
IHIUX 1HTepeciB. JlIsNIBHICT TPOMAJICBKMX TOBAPUCTB pErIaMEHTyBasIacs
3aKOHO/IABCTBOM 1, 3aJIE)KHO BiJ COLIAJIBHO-TIONITUYHUX YMOB, repelyBaia Imij
IJacHUM a00 HEMIaCHUM TMOJINEHChKUM HammiaoM. HalGinmpiry corianbHy
aKTHBHICTh JEMOHCTPYBAJIW €THIYHI T'PYIH, SKi AISJIM B yMOBaX 3aKOHOJIABUOTO,
peniriiHoro abo MOJITHYHOTO TUCKY 3 00KY pociiichkoi nepkaru [1, c. 63].

VY HayxkoBiii po3Biami O. CunsBcwbkoi, I. CamoBoi po3mismaeTscs icTopis
BUHUKHEHHS Ta OCHOBHI HalpsMH JIiSJIBHOCTI HIMEIBKUX HaIllOHAJIbHO-
KyJAbTYPHUX TOBApHCTB, 110 nisuik B Opeci y Apyrii nmonosuHi XIX — Ha moyaTky
XX ct. Big3nagaeTrbes, 10 MiBISHHUN perioH 1 30kpema Ojeca craja HEHTPOM
KOJIOH13aTOPChKUX PyXiB me Ha movyarky XIX ct. HaykoBuili pe3roMyroThb, mepii
TOBAPHUCTBA PO3MOYMHAIM CBOIO JIISJIBHICTh SK OnaromiiiHi  oprasizariii,
KyJbTypHHIIbKAa pOOOTa B AKUX Oyia JIUIIE OJHUM 3 aCIEKTiB. 3ro0oM 3’ IBHIIHCS
KyJIBTYpHO-TIPOCBITHUIIbKI 00’ €THAHHA, AISUTBHICTh AKX Oyia cOpsMoBaHA Ha
OpraHizaififo OCBITHIX MporpaM, MYy3WYHUX Ta JITEPATypHUX 3aXOiB 3aJJs
30epexeHHs CBO€1 MOBH, KyJAbTYPH, HallIOHAJIBHOI CBiTOMOCTI [2, . 379].

V¥ crarti I. I'pebuoBoi, Ha Marepianax TOTOYACHUX JITEPaTypHUX BUJIaHb,

HOPMATUBHO-TIPABOBOi 1 JUIOBOJHOI JOKYMEHTallli, apXiBHUX JOKYMEHTIB,
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PO3MISAHYTO NisUIbHICTh OJIECHKOr0 TOBAPUCTBA JOMOMOTH JIITEPATOPaM 1 YUEHHM,
pOJIb JIITepaTypHUX 301pHUKIB y (GOpMYBaHHI JKEpEed HAAXOMKEHHS KOIITIB J10
OnmaroaiiiHoi opraxizamii. KommuexcHuil aHami3 Jkepen J03BOJIB HAyKOBHII
JOCJIAUTH TOJIOBHI BIXU Y JISJIBHOCTI TOBApUCTBA, BUSHAUUTH POJIb BUKIIA1adiB
HoBopociiicbkoro yHIiBEpCUTETY y BUIAHHI JIITEPATypHUX 30IPHUKIB 1 PO3BUTKY
n00poAiiHOro TOBapuUCTBa B 1IIOMY [3, c. 47].

H. Mopoman, BUCBITIIIOIOUHM JisUTBHICTH JBOpsAH beccapabcbkoi rydepHii
nig yac pociicbko-Typerbkoi BiiHu 1877-1878 pp., 10BOAUTH, 110 BOHU Opanu
aKTUBHY Y4acTh B Oprasizailii JOOpOYMHHUX aKI[id. Y 1eH nepioj] 3a CIPUSHHIM
MICLIEBUX apuUCTOKpaTiB Oyno mposeneHo 18 OmaromiiiHux 3axoziB. HalOiunbpmoro
TOMYJISIPHICTIO KOPUCTYBAIIUCS JIOTEpei-ajerpi sSK HaWMBHIIIUK crocid 300py
KoITiB [4, c. 46].

O. HaciboBa 3o0cepemxye yBary Ha OCOOJHMBOCTSX CTAaHOBJICHHSA Ta
dbopmyBaHHS OJaroMiMHOCTI y CHUCTEM1 CYCHIJIBHOTO PO3BUTKY. Y CTarTi
BU3HAYEHO, M0 TpaHcopmallis (HopM, NPUHIUIIB, MEXaHi3MIB, HAIPSIMIB,
TEXHOJIOT1M, COIllaJIbHUX MPIOPUTETIB Ta pe3ynbraTiB OaaroaiiHol IsNIBHOCTI
BiOyBaiach IiJi BIUIMBOM TOJIITUYHUX, 1I€OJOTTUYHUX, TPABOBUX, EKOHOMIUHHX,
COIlIaJIbHUX YMHHUKIB. J[OCIiTHUIICIO JOBEICHO, 110 0JIaroAiiHUIITBO €()EeKTHBHO
B3AEMOJIIIOYN 3 IHCTUTYIIIMH BIIQAH, MIANPUEMHUIIBKUMU CTPYKTYpaMu Ta
IPOMAJICBKMMHU OpraHizaIlissMu 37aTHe Opatu Ha cebe MiCii0 BUPIIICHHS YaCTUHHU
TUX HaraJbHUX COIIAJIBHUX MpoOJeM, sKI Jep)kaBa HAMara€ThCs BHUPINIyBaTH
BIIMOBITHO JIO 3aIUTIB CycHiabCTBA [5, C. 1].

Crarrio B. CTuHCBHKOT TPHUCBSIYEHO aKTyadbHId mpoOnemi (GopMyBaHHS
HOPMaTHBHO-TIPABOBOIO 3aKOHOAABCTBA MO0 OJaroaiifHOT AisIIBHOCTI B YKpaiHi,
a/pke OJaroAlIMHHMIITBO Ta OjarofiifHa MisSIBHICTE B YMOBaxX TpaHChOpMaIiiHUX
BHUKJIMKIB CTajla BaroMOI YAaCTHHOIO COIiaJbHO-TIPABOBOTO XHUTTSA YKpaiHU ¥y
MOJ0JIAaHH1 KPU30BUX SIBUII B €KOHOMIYHIHM, MOMITUYHIN, COILadbHIA, MEAUYHIN

Ta 1H. rany3sx. AHaJli3 HOPMAaTUBHO-TPABOBOi 0a3u, 10 3a0e3nedyye PO3BUTOK
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OnmaropiiHUX oOpradizamiii B VYKpaiHi, 3acBiA4MB, IO HANTOCTPINIO Ha
Cy4yaCHOMY eTall 3aJIIIA€EThCA MpodaeMa eeKTUBHOCTI MEXaHI3MYy 3aXHUCTY Bif
maxpaicTBa il IHIIMX 3J0BKHUBaHb y cepl OnaroaiiHoi 1isyIbHOCTI [6, c. 396].

VYV crarti O. bepectenpkoi 3a3HayaeThcs, L0 MarepiajibHa CKJIaJoBa €
BaXKJIMBOIO, aJie HE BU3HAYHOIO Y 3/1MCHEHHI OnaroaiinuuTea. Ilepm 3a Bce, 10
noJis 30py HeOaWIyXuX JIONed MOTPaIuisiloTh HYKIEHH1 B JIIKYBaHHI JITH Ta
JOPOCITi, YJICHU CIMEM, 1[0 ONMMHUINCH B CKPYTHHUX KUTTEBUX 00CTaBHHAX, JIONH
NOXMJIOTO BIKY Ta 1HII Bpa3iMBI BEPCTBH HaceleHHs. bnaroaiiiHi opranizaiii
CTBOPIOIOTHCSI aKTUBHUMH UWICHAMH CYCHIJIBCTBA, SKi, JOMOMAarar4u, MparHyTh
3pO0UTH BHECOK Y BUPIIICHHS HarajJbHUX MPOOJIeM OaHOTO abo OaraTh0X WICHIB
cycninbeTBa [7, ¢. 9].

Mema cmammi

MeTtoro 1i€i cTarTl € aHajgi3 JISIbHOCTI BITYM3HAHUX OJIaromiiHUX
ToBapucTB XIX — mouwatky XX CT. Ta OOIpYHTYBaHHsSI iXHbOTO JIOCBIIY SIK
e(eKTUBHOTO THCTPYMEHTY IpOMasiHI3aIlli Ta COIIaAJIbHOTO FapTyBaHHS Cy4acHO1
yKpaiHCHKOT MOJIO/I.

Buxnao ocnoenoco mamepiany oocniosxcenms

Y npyriii monoBuHi XIX CT. 3 PO3BUTKOM KaliTaJIICTUYHUX BIJIHOCHH
B110yBaJIOCh CTPIMKE OCBOEHHS IMiBACHHOYKPATHCHKOTO peTioHy. B 3B’ 13Ky 3 um
HACEJICHHS TYT MIBUAKO CTaBajlo MYJIbTHETHIYHMM. Came TOMYy 3aKOHOMIpHOIO
Oyna mosiBa TPOMaJICBKUX OJIaroJIMHUX TOBAPUCTB 3a HAIlIOHAIBHOKIO O3HAKOIO,
KOTp1 TPEACTABISIN 1HTEPECH OKpPEeMHUX eTHIYHMX Tpyrn. Ha cydacHomy erami
HalllOHAJIbHE TIMTaHHS HaOyBa€ HEaOWsIKOI aKTyaJdbHOCTi, IO OOYMOBIIOE
3pOCTaHHS IHTEPECY HAYKOBIIIB O BHBUCHHS JOCBiNY (PYHKI[IOHYBAaHHS TaKUX
oprasizariii B MUHYJIOMY.

Hns mpuxmany. Opecbke CIOB’STHChKE OnarojiifHe TOBapHCTBO 1IM. CB.
Kupuna ta Medonaiss 6yno crBopere B 1870 p. sk BiAAUIEHHS OJHOMMEHHOTO

MockoBcbkOro TOBapucTBa, 3acHoBaHoro B 60-t1 pp. XIX cr. Cratyrom
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BHU3HAYAJIMCS HACTYIHI LUI1: 320X0YEHHS BCIX HEOAMmy UX 10 KOPUCHOI Ipar y
chepi CIOB’SIHCHKOI HAayKH, JiTepaTypd Ta MHUCTEITB, HAJaHHSI JOIOMOTH
HYKJICHHUM CJIOB’sTHAaM B OTPHMMaHHI OCBITH 1 MOIIyKaX 3aco0iB icCHyBaHHs [8, c.
765].

Jlo cximany ToBapucTBa BXOIWIU JIMCHI Ta MOYECHI YICHHU, MO0 KEPIBHUM
opranoMm Oyno IlpaBminnas. KinbkicHuM ckiajg opraHizaiii He 0oOMeXyBaBcs 1
CTaTH ii WIEHOM MorIJa OyJb-aKa oco0a, He3aJeKHO BiJl CTaHy 1 3BaHHA. Y MepIl
pOKM  nisuibHOCTI  TOBapHCTBO, OYONIIOBaHE MIKIYyBaIbHUKOM  O/1eChbKOTO
HaBuanpHOro oOkpyra C. ['omyOmoBMM, B OCHOBHOMY HAJaBall0 MaTepialbHY
JIOTIOMOT'Y CJIOB’STHCBKif MOJIO/Ii B OTPMMaHHI OCBITH B HaBYAJIBHUX 3aKialax
Pocilicekoi imMmepii [9, c. 224].

Y mucromaxi 1874 p. ToBapucTBO 3acHyBaJO HaBYaJIBHUN 3aKiaj
«IIMTOMHHK CITOB’STHCHKUX JIBYAT» 13 METOIO «ITiITOTOBKH JiBYAT CIOB’ THCHKOTO
MOXO/PKEHHS JI0 3BaHHS BYMUTENIbOK HApPOJHMUX IIKUI, a TaKOX CEepeaHixX
HaBYAJbHUX 3aKJIadiB Ui pOOOTH Ha MicHgx iX OaTbKiBHIMHK» [8, ¢. 765-766].
Cepen noOpOMIMHUKIB, SIKI BIAMYCTHUJIX KOIITH Ha HOTO OOJamITyBaHHA OYIH
neopsau: [1. Cynmiany (1 Tuc. py0.), M. Irnatee (200 py6.), O. T'opemuxin (100
py6.), C. Tony6ros (1,5 tuc. py06.) [10, c. 69]. V wueit xxe nepiog I1 Cymmiauy
3acHyBaB B «lIUTOMHHKY» CTUIIEH[II0O B TIaM’Th CBOTO OaThKa, MOXKEPTBYBABIIH
st 1iboro oOumiranii OecbKoro MpOMUCIOBOIO TOBAPUCTBA HA CyMy 3 THC. PYO.
[10, c. 69]. Toro x poky, 3a crupussHHsa mani JI. Bydernu, Oyma BiamroBaHa
jorepes, mix 4ac skoi 3i0pano 6,2 twc. py6. [10, c. 70]. Li rpomri ckianu
HeoTOpKaHHUM  Kamitan «l[luToMHHMKa CIIOB’SHCBKMX — JiB4aT». JlomiasHO
3a3HauYnTH, 1O (utanTpomniuHi Il ToBapucTBa y apyriit noioBuHi XIX cT. Bce x
TaK¥ HEPIAKO JIOMOBHIOBAJINCH MOJITHYHUMH. B yMoBax BiHH Ta ITOBCTaHHS
TEPIIETOBUHIIIB BOHO HAJaBajo MaTepiabHy MIATPUMKY OOpoThOI  3a

HE3aJIEKHICTh OAJIKAHCHKUX CJIOB’SIH.
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Cepen ocHOBHMX HampsiMKiB poOoTu ToBapucTBa Ba)JIMBE MiCLE 3aiimMaia
oprasizailiss HapOJHUX YUTaHb. [HIIIATOPOM iX MpoBeAEHHS OyB MOYECHHH UJICH
ToBapucTBa, KONMIIHIA reHepan-ryoepHarop, kHs3b O. Jlonaykos-Kopcakos.
ToBapucTBO OTpUMalIO J03BUT BiA MiKAyBaJbHUKAa (OJEChKOr0 HaBYAJIBHOIO
OKpYT'y Ha BIIKPHUTTS HapOJHHUX YUTaHb 3a YMOBHM, 1100 BXiAHa MjaTta Oyia
AOCTYIHO HapoanuM macam [11, c. 107]. [epii untanus BinOyauch y Oip>koBii
3auti B kBiTH1 1882 p.

Opecbke COB’SHCbKE OnarojiiiHe TOBAapHCTBO HE MOJUIIAIO I03a CBOEIO
yBarow i «[IuToMHMK CJIOB’SIHCBKMX fAiBuar». Tak, y 1882 p. Ha iioro morpebu
Oynu  3poOJieHI  TOXEPTBM  IMOYECHHUM  ujeHoM  ToBapucTtBa,  HMOro
BucokonoBaxHicTio B. I'ypkom (50 py0.) Ta manom Hlokinum (500 py6.) [12, c.
4]. Lporo x poky aBopsinka OCBEIMMCBKA 3amoBiaia Ha KOpUCTh «[IMTOMHUKAY
2 tuc. py0. [12, c. 5]. ¥V 1885 p. I1. Cynninnu noxxepTByBaB cymy B 150 py0. Ha
BUILTATY 3al04aTKOBaHOI HUM cTumenii [13, c. 18].

3 1884 p. HapoaHi YWTAaHHS CTajdd MPOBOAUTH B MPUMIIICHH] IO BYI.
Smcekiit. OnHaK, TOMYJISPHICT, HApPOJHUX YWTAaHb CIOHYKajla KEepPIBHUIITBO
ToBapucTBa 3alHATUCS TOMIYKOM MOKJIMBOCTEH JJISL BIAKPUTTS APYTroi ayauTOpii.
3 miero MeToro HUM B juctomaai 1886 p. B Pycekomy Tearpi Oyna opranizoBaHa
omaroziiiaa Buctasa [11, c. 108]. Ha momasbiie oOmamTyBaHHsS HAPOAHUX YHUTAHb
y 1886 p. moxxkeprByBaB 100 py6. Onecbkuii THMYACOBHM reHepai-ryoepHaTop X.
Poom [14, c. 25].

Hpyry ayauTopiro Ijsi HApOJAHMX YHWTaHb Oyno Bimkputo B 1888 p. Ha
okonuisix Onecu, Ha Cno6inui-Pomanisii [15, c. 6]. Bona Oyna Ha3BaHa Ha 4eCTh
nodecHoro uieHa ToBapuctsa I'. Mapasmi. Ha BimkpuTTi Ta OCBIYEHHI O3HAYECHOT
aynuTopii Mmicbkuii romoBa 1. 3ermeHuii BUCIOBHB BASYHICTH JOOPOJINHUKY 3a
MOKepPTBYBaHi HUM Ha OymiBaHHITBO 20 THC. pYO. [15, . 9].

3a 3BiToM mnpaBiiHHA y 1889 p. moxeptBu Ha mnoTtpedu ToBapuctsa

MOCTYHWIN Bl MOYECHOIO 4ieHa TOBapuUCTBa, ABOpstHMHA I'. Mapasmi ta rpada
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M. Tonctoro y po3mipi 100 py6. Bix koxxuoro [16, c. 29]. ¥ 1892 p. 100 pyO.
ToBapuctBy nepenanu crnaakoemini rpada O. Ctporonosa [17, c. 24].

HeaOusikxa miaTpumka OJaromiiHUKIB, 30KpeMa, JBOPSH, JJO3BOJIMIIA
OpecbkoMy CIOB’SIHCBKOMY OJIaroJiiHOMY TOBAapUCTBY 3aCHYBATH KHUXHUU
CKJIaJ, TOYAaTH BHJIABATH 3arajlbHOJOCTYITHI KHUTH Ta OOJIAITYBaTH HEBEIUKY
010110TEKY.

Y 1895 p. micas cmepti moctitHoro OnaromiHuka I1. Cynminuya i#oro
OpatoM Ha ToTpeOu opranizailii 0ysn0 BHeceHO 2,3 Tuc. py0., KOTpi Oynu oOepHeH1
B 3aKjaJiHI marnepu XepcoHChKoro 3eMmcbkoro Oanka [10, c¢. 71]. Llporo x poky
Opecbke CcIIOB’sSIHCbKe OusarojiiiHe ToBapucTtBo iM. cB. Kupunma ta Medonis
orpumaiio 100 py6. Bix rpada M. Toncroro [10, c. 51].

3arajgomM, Maiike KOXKHHMM 3BIT IpaBiliHHS ToBapucTBa MICTUTH BIJOMOCTI
npo jgonomory 3 6oky rpada M. Toncrtoro. 3okpema, B 1898 p. Ha oOnamTyBaHHs
HOBOPIYHOI STMHKUA B «IIMTOMHUKY CJIOB’SIHCHKMX J1BYaT» BiH MOKepTBYBaB 50
py0. [18, c. 24]. HactymHoro poky BHecok rpada Ha motpebu ToBapucTBa Ta
«IIutomumka» ckiaas 100 py0. [19, c. 46].

VY 1900 p. Big moyecHoro uieHa ToBapucTBa, Micbkoro rosnosu I1. 3eneHnoro
st OechbKoro CJIOB’STHCBKOTO OJarogiiitHoro ToBapucTBa iM. cB. Kupuia ta
Medomist 6ymno Bimmymeno 162 py6. [20, c¢. 20]. ¥ 1902 p. I'. Mapasni 3po6uB
NOKepTBYBaHHS Ha po3mupeHHs ayauTopii Ha Crno6iarmi-Pomanismi — 5 trc. pyo.
[15, c. 7], rpad M. Tomncroii Bimmyctus 100 py6. [21, c. 22].

Y 1903 p. rpad M. Tomncroii 3poouB Baecok — 100 py6. [22, c. 18]. 3BiTH 32
HACTYIHI KUTbKa POKIB TaKOX 3aCBIMUYIOTH MIOPIYHI MOkepTBH Bin rpada. Oxpim
[IbOTO, OJAroJiHUK, SK 1 B TMOMEpPeAHl POKH, TOKEPTBYBAaB Ha PO3TOBHUHU
BUXOBaHOK «lIutoMHmKa cioB’sHCBKHX fAiBdaT» 200 py6. (mo 100 py6. Ha
Benuknens ta PiznBo) [23, ¢. 4]. ¥V 1911 p. HUM Ha TOIOBHEHHS 010JII0TEKH TIPU
ayaurtopii im. I'. Mapasai Oyno Buagiieno 100 py6. [23, ¢. 13]. Llporo x poky

nBopssiuka FO. €miu 3anoBima TomapuctBy 5 TtmC. pyd. [23, c. 16]. Mmu

65



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 1. Ne 7.

norogxyemocst 3 O. Mysuukom, mo 1910-Ti pp. — 1e mnepioJ MOCTYMOBOTO
3aHemnaay ToBapuCTBa, K€ MPUIMHUIO CBOE ICHYBAaHHS BHACIIIOK TPOMAISTHCHKOT
BiiHu [24, c. 312]. lleli eram xapakTepu3yBaBCS 3MCHIICHHSIM aKTHBHOCTI
ToBapucTBa, CKOPOUEHHAM OOCATIB OJIaroAiHOT TOMOMOTH.

B KOHTEKCTI JIOCHiIXKyBaHOiI NpoOJeMU AOLUIBHO BH3HAYUTH HACTYITHE.
[cTopruHa peTpocneKkTUBa ISVIBHOCTI BITYM3HSHUX OJarofiiHUX TOBApPUCTB
JEMOHCTPYE, 1110 JOOPOUYMHHICTh HIKOJIIM HE 0OMEKyBajacs JHIIEe MaTeplajbHOIO
JOTIOMOTOI0, a BHUCTyNaja MOTYXHUM IHCTPYMEHTOM (OpPMYBaHHS CYCIUIBHOI
CB1IOMOCTI. 3ajlydeHHs HeOaiay)Koi YaCTMHU HACEJICHHS, 30KpeMa MOJIOAL, 10
OJarofifHUX 1HIIATUB — BiJl 300py KOUITIB 10 MPOCBITHUI[LKOT POOOTH — CTaBajio
JUTSL HET TIePITMM TPaKTUYHUM JIOCBIJOM BUXOIY 32 MEXi IPUBATHOTO MIPOCTOPY Y
nyoniuny chepy. OCBOEHHS IIbOTO ICTOPUYHOTO JOCBIAY J0MOMAara€e CydacHin
MOJIOZII PO3yMITH ONaroJIdHICTh HE SK OJHOPA30BHIl MPOSB albTPyi3Mmy, a sK
YCBIJIOMJICHUN TPOMAaJSTHCBKUI 00OB’SI30K, L0 3akjajae (pyHIaMEHT aKTUBHOI
COIaJIbHOT ITO3HUI].

AHami3 AISTBHOCTI OJarogiiHUX 1HCTUTYIIA B ICTOPUYHIA PETPOCTIEKTHUBI
703BOJIsIE TpaHC(POpMyBaTH aOCTpaKTHE TOHSATTS NATPIOTU3MY B KOHKPETHI
CYyCHIJIbHO KOPHUCHI Jii. BiTUM3HsIHI TOBaprUCTBA HEPIAKO BUHUKAIIM SK BIATIOBIIb
Ha KPHUTWUYHI BHUKJIMKH dYacy: OIiIHICTb, HEOCBIYEHICTb, BIHHM UM emijeMii.
BuBdenHs TOro, SIK TOro4acHe CycCIJIbCTBO CaMOOPTaHi30ByBaocs 0e3 yJ4acTi 4H
BCyIeped BOJIi Iep>KaBHUX CTPYKTYP, BUXOBYE Y CY4aCHOTO MOJIOJIOTO MOKOJIIHHS
cy0’exTHICTh. lle memMoHCTpye MOIOAl, MO CTAaTyC TPOMAJASHUHA BUMIPIOETHCS
3MaTHICTIO Opatu Ha ce0e BIAMOBINANBHICTH 3a A0OpOOYyT CBO€I Tpomaau Ta
JepKaBU B IIIIOMY.

[cTopuuHuii 1OCBiM JOOPOUYMHHOCTI CIYTy€E NIEBUM MEXaHI3MOM PO3BHUTKY
comialbHOi emmarii Ta CONIZApPHOCTI, SAKI € 0a30BUMH IIHHOCTSIMH
TPOMAJIHCBKOTO  CycCHmiibcTBA. [IpakTuka BITYM3HAHOTO  OJIAarOAiMHUIITBA

ACMOHCTpPYE IIpUKIaAW IMOAOJJaAHHIA COI_IiaJ'H)HI/IX, CTaHOBHMX 4YM MAaWHOBHUX
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Oap’epiB 3apaau crnuibHOro Onara. Po3ymMiHHS 1IUX ICTOPUYHUX HIPOLIECIB
JOTIOMAara€e Cy4acHid MOJIOA1 PO3BUHYTH YYTIUBICTH N0 MOTPed ypaszIuBUX
BEPCTB HACEJICHHS, BUUTHh TOJIPAHTHOCTI Ta B3aeMomiaATpumil. Bzaemonis Ha
3acajax CoJIJIAPHOCTI MEPETBOPIOE 1HAMBINA 3 IMACUBHOIO CrocTepiraya Ha
AKTUBHOTO TBOPIISI COLIIABHUX 3MiH.

Bucnoexu

Orxe, aHamiz 3BiTiB [lpaBninHga OaechbKOro CJIOB’STHCHKOTO OJIarOAiHOTO
ToBapucTBa iM. cB. Kupuna ta Medoais cBiAUMTh, 110 BaXJIUBY POJb Y poOOTi
i€l opraHizaiii BiairpaBajd MpeJACTaBHUKHU JBOPSHCHKOI BepcTBU. [luToma
KUIbKICTh (DAKTUYHUX JaHUX, 1[0 MICTSATHCS B 3BITHIM JOKYMEHTAIlll OJaro iiHux
oprasizailiif 3a HaI[lOHAJILHOIO O3HAKOI0, J03BOJSIOTH JTOJYYUTH 11 0 MEPEeNiKy
OCHOBHHX JKepeJT JaHO1 TPOOIeMaTHKH.

PerpocniexkTuBHMI MO Ha poOOTY OJaroAiiHUX Opraxizailiii po3KkpuBae
MeXaHI3MH (OPMYBAHHS YIPaBIIHCHKUX Ta KOMYHIKATUBHUX KOMIIETEHTHOCTEM,
HEOOX1MHUX TpoManasHuHy. Opranizaiis J0OpOYMHHHUX 3aXO[iB, 3aCHYBaHHS
HEAITbHUX MK, JIKApeHb YW MPUTYIKIB Y MHHYJIOMY BHUMArajiv BiJ iXHIX
YYaCHUKIB HaBHYOK CaMOOpraHizaiii, BEJEHHs JIiaJlory Ta COIIOKYIbTYPHOTO
npoekTyBaHHs. OCMHUCIEHHS [MX TMPaKTHK Ja€ CydYacHId MOJIOAI UiTKI
IHCTPYMEHTH Ta aJrOPUTMH JJIs peallizallii BJaCHUX I'POMaJChKuX iHiIiaTuB. Lle
JOBOJUTD, IO OnarojiiiHa cCHajallliHa € TOTOBOIO MATPUIICIO JIi BUXOBAHHS

KOMIIETCHTHOTO, BiATIOBIIJILHOTO Ta JIIEBOTO I'POMAJISTHUHA.
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GLOBAL VERSUS CLASS-BASED FEATURE RANKING FOR
NOISY INSTANCE IDENTIFICATION IN BREAST CANCER DATA

Abstract

Background. The reliability of machine learning models in medical
decision support systems depends not only on the classification algorithm but also
on the quality of the training dataset. Previous studies evaluated the Coimbra
Breast Cancer Dataset using a global consensus ranking of biomarkers obtained
from multiple feature evaluators. However, such an approach assumes that
biomarker relevance is identical for healthy individuals and breast cancer patients.
Objective. This study investigates whether constructing independent biomarker
rankings for each diagnostic class provides additional information about the
dataset structure and improves the identification of potentially noisy patient
records. Methods. The Coimbra Breast Cancer Dataset was divided into Healthy
and Cancer subsets. For each subset, biomarker importance was independently
evaluated using eight feature evaluation methods implemented in WEKA:
Correlation Attribute Evaluation, Gain Ratio, Information Gain, OneR, ReliefF,
SVM Attribute Evaluation, Symmetrical Uncertainty, and Classifier Attribute
Evaluation. Consensus rankings were obtained by averaging the ranks assigned by
the individual evaluators. The resulting class-specific rankings were compared
with the conventional global ranking. Potentially noisy records were further
analyzed using the Interquartile Range filter. Results. Statistical analysis
confirmed that several biomarkers exhibit different distribution characteristics in

the two diagnostic classes. Although the Healthy and Cancer subsets produced
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similar consensus rankings, both differed substantially from the global ranking. In
particular, MCP-1 changed from the lowest-ranked biomarker in the global
analysis to the highest-ranked biomarker in both class-specific rankings, whereas
Age became the least informative feature after class separation. The proposed
approach identified five potentially noisy records in each diagnostic class. Most of
these records were not statistical outliers according to the interquartile range
criterion, indicating that they represent atypical combinations of biomarker values
rather than isolated extreme measurements. Conclusions. The obtained results
demonstrate that class-specific feature ranking provides additional information
about the internal structure of medical datasets and complements conventional
global feature ranking. The proposed approach can be used as an exploratory
preprocessing technique for identifying potentially atypical patient records before
applying machine learning methods.

Keywords: breast cancer, Coimbra Breast Cancer Dataset, feature selection,

feature ranking, noisy data, outlier detection, machine learning, WEKA.

Problem statement. Medical decision support systems increasingly rely on
machine learning methods trained on clinical datasets [1-3]. The reliability of such
systems depends not only on the selected classification algorithm but also on the
quality of the data used for training [1-4]. Even a small number of noisy,
inconsistent or atypical records may distort the relationships between biomarkers
and reduce the predictive performance of diagnostic models [4-11]. Therefore, the
identification of potentially noisy instances has become an important stage of data
preprocessing in medical applications.

A number of approaches have been proposed to assess the quality of
medical datasets before model construction. One of them is based on the combined
use of several feature evaluation methods to estimate the diagnostic importance of

biomarkers and to identify records whose characteristics differ from the general
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structure of the dataset. However, such an approach evaluates all patient records
simultaneously, regardless of their class membership. In heterogeneous medical
datasets this may reduce the sensitivity of the analysis because the significance of
individual biomarkers often differs for healthy subjects and patients with a
confirmed disease.

Although feature ranking methods have been extensively studied, little
attention has been paid to the influence of class-specific biomarker rankings on the
identification of noisy medical records. In particular, no comparative analysis
between global and class-specific ranking strategies has been reported for the
Coimbra Breast Cancer Dataset. This research gap motivates the present study.

Analysis of recent research and publications.

The Coimbra Breast Cancer Dataset has attracted considerable attention
from researchers because it contains anthropometric characteristics and routine
blood biomarkers that can be used for the primary diagnosis of breast cancer [14,
15]. Since its publication by Patricio et al., the dataset has been widely employed
as a benchmark for evaluating machine learning methods in medical diagnostics
[14].

The first studies based on the Coimbra dataset mainly focused on comparing
the predictive performance of machine learning algorithms. Austria et al.
evaluated several supervised classifiers implemented in WEKA and demonstrated
that no single classification algorithm consistently outperformed the others for this
dataset [2]. Their work primarily concentrated on classification accuracy and did
not investigate the influence of individual patient records or dataset quality.

Further research shifted attention toward feature selection and biomarker
analysis. Yue et al. investigated the diagnostic significance of clinical and
biochemical indicators for breast cancer prediction and confirmed that only a
subset of the available biomarkers makes the greatest contribution to classification

performance [3]. Similarly, Alfian et al. proposed combining Support Vector
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Machines with an Extra-Trees-based feature selection method, demonstrating that
preliminary feature selection improves classification accuracy while reducing
model complexity [4].

Recent advances in machine learning for medical diagnosis have
increasingly focused on deep learning methods, large-scale medical data analysis
and intelligent clinical decision support systems [5,6]. Although these studies
report substantial improvements in predictive performance, they generally assume
that the available datasets are reliable and therefore do not explicitly investigate
the influence of noisy or atypical patient records.

A different research direction was presented in our previous study [12].
Instead of comparing classifiers, the emphasis was placed on evaluating the
diagnostic value of the dataset itself. Eight feature evaluators were used to
construct a consensus ranking of the nine biomarkers, after which every patient
record was assigned, an integrated score reflecting its contribution to the overall
dataset structure. This approach enabled the identification of potentially noisy
instances, the analysis of dataset consistency and the construction of an
interpretable JRip classifier based on the most informative biomarkers.

Despite the considerable number of studies devoted to the Coimbra Breast
Cancer Dataset, previous research has mainly focused on improving classification
accuracy or selecting informative biomarkers [2—6]. To the best of our knowledge,
no published work has investigated whether constructing separate biomarker
rankings for healthy individuals and breast cancer patients influences the
identification of potentially noisy records. This unresolved issue constitutes the
basis of the present study, in which the conventional global ranking strategy is
compared with a class-specific ranking approach.

Formulation of the article's objectives. The purpose of this study is to
investigate the influence of class-specific biomarker ranking on the identification

of potentially noisy records in the Coimbra Breast Cancer Dataset. Unlike the
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previously proposed approach, which evaluates all patient records using a single
global ranking of biomarkers, the proposed method constructs independent
rankings for healthy individuals and breast cancer patients. The study aims to
compare both ranking strategies, analyze the differences in the detected potentially
noisy instances and assess whether incorporating class-specific feature importance
provides a more informative evaluation of dataset quality. The obtained results are
expected to contribute to the development of more reliable data preprocessing
procedures for machine learning applications in breast cancer diagnosis.

Main part. Motivation for Class-Specific Biomarker Ranking.

In our previous study, the diagnostic significance of the nine biomarkers
included in the Coimbra Breast Cancer Dataset (CBCD) was evaluated by
combining the results obtained from eight feature evaluation methods [9]. Based
on the resulting consensus ranking, the contribution of each patient record to the
overall dataset structure was estimated, making it possible to identify potentially
noisy records and assess the suitability of the dataset for subsequent machine
learning applications.

The proposed approach is based on global feature ranking, where the
relative importance of each biomarker is determined using the complete dataset
regardless of the patient's diagnostic class. Such an approach is well justified when
the statistical properties of the biomarkers are similar across all observations.
However, medical datasets are typically heterogeneous because the physiological
and biochemical characteristics of healthy individuals and patients with a
confirmed disease may differ substantially.

Under these conditions, the statistical characteristics of individual
biomarkers may depend on the diagnostic class. The same biomarker may exhibit
different distributions, variability, and diagnostic relevance in the Healthy and
Cancer groups. Since most feature evaluation methods estimate feature importance

according to the statistical distribution of the observed data, constructing a single
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global ranking inevitably averages these class-specific characteristics.
Consequently, biomarkers that are highly informative within one diagnostic class
may receive lower importance scores when evaluated using the combined dataset,
which may subsequently influence the assessment of individual patient records.

To investigate this hypothesis, a preliminary descriptive statistical analysis
of the Coimbra Breast Cancer Dataset was performed separately for the Healthy
and Cancer groups. For each biomarker, the mean (Mean), standard deviation
(SD), coefficient of variation (CV), and the statistical significance of differences
between the two diagnostic classes were calculated. The results are presented in
Table 1.

Table 1 — Descriptive statistical characteristics of biomarkers Coimbra

Breast Cancer Dataset

_ Healthy Cancer CVv CV
Biomarker p-value
(MeanzSD) | (MeanzSD) Healthy Cancer
Age 58.08 + 18.96 | 56.67 + 13.49 | 32.6% 23.8% 0.479
BMI 28.32+5.43 |26.99+4.62 |19.2% 17.1% 0.202
105.56 +
Glucose 88.23 +10.19 11.6% 25.2% <0.001
26.56
Insulin 6.93+4.86 |12.51+12.32 |70.1% 98.4% 0.027
HOMA 155+1.22 |3.62+4.59 78.5% 126.6% 0.003
Leptin 26.64 +19.34 | 26.60 + 19.21 | 72.6% 72.2% 0.949
Adiponectin | 10.33+7.63 |10.06 £6.19 |73.9% 61.5% 0.766
Resistin 11.62 +11.45|17.25+12.64 | 98.6% 73.2% 0.002
499.73 + | 563.02 +
MCP-1 58.5% 68.2% 0.504
292.24 384.00

Source: compiled by the author based on a preliminary descriptive statistical

analysis of the Coimbra Breast Cancer Dataset (CBCD).
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where Mean denotes the arithmetic mean, SD is the standard deviation, CV is
the coefficient of variation, and p-value represents the statistical significance of
differences between the diagnostic groups.

To facilitate a visual comparison of biomarker distributions, boxplots were
constructed separately for the Healthy and Cancer classes for each of the nine
biomarkers (Fig. 1).

The obtained results indicate that the statistical characteristics of individual
biomarkers indeed depend on the diagnostic class. The most pronounced
differences were observed for Glucose, Insulin, and HOMA, which exhibited
substantially greater variability among breast cancer patients than among healthy
individuals. In contrast, the Resistin biomarker demonstrated a higher coefficient
of variation in the Healthy group. Furthermore, statistically significant differences
between the two diagnostic classes were identified for Glucose, Insulin, HOMA,
and Resistin (p < 0.05), whereas no significant differences were found for the
remaining biomarkers.

Overall, the preliminary statistical analysis confirms that the biomarkers
exhibit different distribution patterns within the Healthy and Cancer groups. This
finding suggests that their diagnostic relevance may also be class-specific.
Consequently, constructing a single global feature ranking may partially obscure
these class-dependent characteristics, whereas generating independent rankings for
the Healthy and Cancer classes has the potential to provide a more representative
assessment of the contribution of individual patient records and improve the
identification of potentially noisy observations. The validity of this hypothesis is

investigated in the following experimental study.
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Fig. 1. Boxplot of the distribution of biomarker values for the classes
healthy and patients

Source: author's development.

Experimental Dataset.

The experimental study was conducted using the Coimbra Breast Cancer
Dataset (CBCD), which is publicly available in the UCI Machine Learning
Repository [15]. The dataset was compiled from clinical examinations of patients
and includes anthropometric measurements together with routine blood
biochemical biomarkers that can be used for the primary diagnosis of breast cancer
[14].

The dataset comprises 116 patient records, including 52 Healthy and 64
Cancer cases. Each record contains nine numerical biomarkers and one class
attribute indicating the patient's diagnostic category. The structure of the dataset as

displayed in the WEKA environment is presented in Fig. 2.
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Fig. 2. The CBCD displayed in the WEKA environment.

The dataset includes the following attributes: Age, BMI, Glucose, Insulin,
HOMA, Leptin, Adiponectin, Resistin, and MCP-1. All attributes are numerical
and represent either anthropometric characteristics or blood biochemical
biomarkers. The target variable is the Classification attribute, which contains two
possible values: Healthy and Cancer.

One of the main characteristics of the CBCD is the combination of a
relatively small number of observations with heterogeneous clinical variables.
This makes the dataset particularly suitable for investigating feature evaluation
methods, assessing dataset quality, and identifying potentially noisy records.
Furthermore, because all predictor attributes are numerical, most feature
evaluation algorithms implemented in the WEKA environment can be applied
directly without requiring additional data preprocessing or attribute type
conversion.

Before conducting the experiments, the dataset was imported into the WEKA

environment without modifying its original structure. All subsequent analyses

82



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 1. Ne 7.

were performed both on the complete dataset and separately on the Healthy and
Cancer subsets, enabling a comparison between the conventional global feature
ranking and the proposed class-specific ranking approach.

Baseline: Global Biomarker Ranking.

In our previous study, biomarker relevance was evaluated using the complete
Coimbra Breast Cancer Dataset without considering the diagnostic class of
individual patient records. To accomplish this, eight independent feature
evaluation methods were applied, each producing an individual ranking of the nine
biomarkers. The resulting rankings were subsequently combined into a single
consensus ranking (Table 2), which served as the basis for assessing the
contribution of each patient record to the overall dataset structure [12].

Table 2. Consensus ranking of biomarkers obtained from eight feature

evaluation methods [12].

Rank | Biomarker Sum of Ranks | Score (Averege Rank)
1 Glucose 10 1.250
2 Age 24 3.000
3 HOMA 28 3.500
4 Resistin 31 3.875
5 BMI 43 5.375
6 Insulin 49 6.125
7 Leptin 52 6.500
8 Adiponectin | 58 7.250
9 MCP.1 65 8.125

The Score represents the average rank of a biomarker calculated from the
results of eight independent feature evaluation methods. A lower Score indicates a
higher level of consensus regarding the diagnostic relevance of the corresponding
biomarker.

Proposed Class-Specific Ranking.

Unlike the global approach, in which biomarker rankings are constructed

using the complete dataset, the proposed method evaluates feature relevance
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independently for each diagnostic class. To achieve this, the original dataset is
divided into two subsets: Healthy and Cancer. A separate consensus biomarker
ranking is then constructed for each subset using the same eight feature evaluation
methods employed in the baseline approach.

Coimbra Dataset

Patient

& Feature Evaluators % Feature Evaluators

Consensus Eanking H Consensus Ranking P

Comparison of
Rankings

Identification of
Potentially
MNoisy Patient Records

Fig. 3 Flowchart of the proposed class-specific biomarker ranking algorithm

Detailed Algorithm.
The proposed method extends the global biomarker ranking approach
described in the previous section. The key difference is that feature relevance is

evaluated independently for each diagnostic class rather than for the complete
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dataset. As a result, separate consensus rankings are constructed for the Healthy
and Cancer classes, providing a more representative characterization of the
internal structure of each patient group.

In the first stage, the original dataset D is partitioned into two disjoint
subsets according to the value of the class attribute:

D =DHUDC, DHNDC = 9, 1)

where DH contains the records of healthy individuals, and DC ontains the
records of patients with a confirmed diagnosis of breast cancer.

For each subset, the same set of eight feature evaluators used in the baseline
method is applied independently: Correlation Attribute Evaluation, Gain Ratio,
Information Gain, OneR, ReliefF, SVM Attribute Evaluation, Symmetrical
Uncertainty, and Classifier Attribute Evaluation [13]. Each evaluator generates its
own ranking of the nine biomarkers based on their diagnostic informativeness

within a specific class.

Let Rl.(]H) denote the rank of the j-th biomarker assigned by the i-th feature

(P)
iJ

the Cancer subset. The consensus rank of each biomarker is then calculated as the

evaluator for the Healthy subset, and let R;,” — denote the corresponding rank for

arithmetic mean of the ranks assigned by all feature evaluators:
1
AR; = —3%1 Reij), )
where m=8 is the number of feature evaluation methods.
As a result of this procedure, two independent consensus rankings are
obtained:
H H H
ARM = (AR AR ARy 3)
P P P
AR® = (AR® ARP, .., AR} (4)
The resulting rankings characterize the relative importance of each

biomarker within the Healthy and Cancer classes independently. Unlike the

conventional global ranking approach, the proposed method does not average the

85



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 1. Ne 7.

statistical characteristics of the two diagnostic groups. Instead, it preserves their
class-specific properties when estimating biomarker relevance.

The next stage involves evaluating individual patient records using the
corresponding consensus rankings. For each record, an integrated score is

calculated based on the consensus ranking associated with its diagnostic class.
Consequently, records belonging to the Healthy class are evaluated using AR®,

whereas records belonging to the Cancer class are evaluated using AR, The
resulting scores are subsequently used to rank patient records and identify
potentially noisy observations.

The procedure for calculating the integrated record score is identical to that
described in our previous study. The only difference is that each patient record is
evaluated using the consensus ranking corresponding to its diagnostic class.

Experimental Procedure.

Experimental Procedure. To evaluate the proposed approach, the original
Coimbra Breast Cancer Dataset was divided into two independent subsets
according to the value of the class attribute. The first subset contained only records
belonging to the Healthy class, whereas the second subset contained only records
corresponding to patients with a confirmed diagnosis of breast cancer (Cancer).
This partitioning made it possible to evaluate biomarker relevance independently
within each diagnostic group.

The dataset partitioning was performed in the WEKA environment using the
standard RemoveWithValues filter. To generate the Healthy subset, the following
configuration was applied: RemoveWithValues -S 0.0 -C last -L2.

In this configuration, the parameter -C last specifies that filtering is
performed according to the last attribute of the dataset, which contains the class

labels, whereas
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-L2 indicates the class value to be removed. After applying the filter and
saving the result, a dataset containing only records from the Healthy class is
obtained.

Similarly, the Cancer subset was generated using the filter:
RemoveWithValues -S 0.0 -C last -L1. In this case, records belonging to the
Healthy class are removed, resulting in a dataset containing only Cancer records.

After both subsets had been created, each of them was analyzed
independently using the same eight feature evaluation methods employed in the
baseline approach. For every evaluator, an individual ranking of the nine
biomarkers was obtained. The consensus ranking for each diagnostic class was
then calculated as the average rank across all evaluators. The resulting class-
specific consensus rankings are presented in Table 3.

Table 3. Comparison of consensus biomarker rankings obtained using the

global and class-specific approaches

Biomarker Global Healthy | Cancer
Age 3.000 9.000 9.000
BMI 5.375 4.125 4.000
Glucose 1.250 4.500 4.250
Insulin 6.125 2.625 2.500
HOMA 3.500 4.625 4.500
Leptin 6.500 6.500 6.125
Adiponectin 7.250 6.875 7.000
Resistin 3.875 4.875 5.750
MCP-1 8.125 1.875 1.750

Comparison of the global and class-specific rankings revealed that separating
the dataset according to the diagnostic classes had only a minor effect on the
relative ordering of biomarkers within the Healthy and Cancer subsets. The
consensus rankings obtained for the two diagnostic classes were highly consistent
with each other, indicating that the relative importance of the biomarkers remained

stable within each class. At the same time, both class-specific rankings differed
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noticeably from the global ranking, suggesting that the conventional approach
partially averages the statistical characteristics of the two diagnostic groups.

At the same time, both class-specific rankings differed substantially from the
global ranking. In particular, the biomarker MCP-1 moved from the last position
in the global ranking to the first position in both class-specific rankings, whereas
Age, which ranked second in the global analysis, became the least informative
biomarker after partitioning the dataset. Similarly, Insulin improved from the sixth
to the second position, while Glucose lost its status as the highest-ranked
biomarker. These changes indicate that the importance of several biomarkers is
strongly influenced by whether feature relevance is estimated using the complete
dataset or within individual diagnostic classes. Consequently, the global ranking
appears to average class-specific statistical characteristics, whereas the proposed
approach preserves the relative importance of biomarkers within each diagnostic
group.

To identify statistical outliers, the InterquartileRange filter with the
configuration —R first-last —-O 3.0 —E 6.0 was applied independently to each
dataset. The filter identified five outlier records in each dataset.

Table 4. Comparison of potentially noisy records identified in the Global,

Healthy, and Cancer datasets.

Dataset Instances Outliers Extreme Non-ex_treme
values outliers
Global 116 12 3 9
Healthy 52 5 1 4
Cancer 64 5 1 4

The analysis of the experimental results showed that applying the proposed
class-specific ranking approach identified five potentially noisy records within
each diagnostic group. However, only one of these records in each class was also

classified as a statistical outlier according to the Interquartile Range (IQR)
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criterion. The remaining potentially noisy records did not exhibit extreme values
for any individual biomarker.

These findings suggest that the proposed approach is capable of identifying
not only conventional statistical outliers but also records characterized by unusual
combinations of biomarker values. Such records may not be detected when each
biomarker is analyzed independently because their individual measurements
remain within the expected range. Nevertheless, the combined biomarker profile
differs noticeably from that of the majority of patients belonging to the same
diagnostic class.

Conclusions

This paper investigated the influence of class-specific feature ranking on the
preliminary analysis of the Coimbra Breast Cancer Dataset. Unlike the
conventional approach, where feature relevance is estimated using the complete
dataset, the proposed method constructs independent consensus rankings for the
Healthy and Cancer classes by combining the results of eight feature evaluators.

The experimental results confirmed that the statistical properties of several
biomarkers differ between diagnostic classes. Descriptive statistical analysis and
boxplot visualization demonstrated differences in the variability and distribution
of biomarker values, providing motivation for investigating class-specific feature
ranking.

A comparison of the obtained rankings showed that separating the dataset
by class changes the relative importance of several biomarkers. However, the
Healthy and Cancer subsets produced similar consensus rankings, whereas both
differed from the global ranking obtained from the complete dataset. This
observation indicates that the global ranking partially reflects the averaging effect
caused by combining heterogeneous patient groups.

The proposed ranking strategy was further applied to the identification of

potentially noisy patient records. The experiment detected five potentially atypical
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records in each diagnostic class. At the same time, only one detected record in
each subset corresponded to an extreme statistical value according to the
interquartile range criterion. This result suggests that most potentially noisy
records are characterized not by individual extreme biomarker values but by
unusual combinations of otherwise normal measurements.

Therefore, the conducted study indicates that class-specific consensus
ranking should be regarded primarily as an additional exploratory data analysis
tool rather than as a replacement for the conventional global ranking approach. It
provides additional information about the internal structure of diagnostic classes
and may support more informed preprocessing of medical datasets before applying
machine learning methods.

Future research will focus on evaluating the proposed approach on larger
medical datasets and investigating its influence on classification performance after

removing or reweighting the identified potentially noisy records.
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PSYCHOLOGICAL IMPACT OF GENERATIVE ARTIFICIAL
INTELLIGENCE ON THE EVERYDAY LIFE OF INDIVIDUALS

Abstract

The rapid development of generative artificial intelligence (GenAl) has
become one of the most significant technological transformations of the twenty-
first century, fundamentally changing the ways people search for, process,
generate, and use information in educational, professional, and everyday
contexts. Unlike traditional digital technologies, large language models not only
provide access to information but also generate, analyze, interpret, and adapt it to
users’ needs, thereby becoming an active component of human cognitive activity.
As a result, generative Al is increasingly regarded not merely as a technological
tool but as a new psychological factor of the digital environment that influences
cognitive functioning, emotional experiences, behavioral strategies, and social
interaction.

The article systematizes contemporary theoretical and empirical findings
on the psychological consequences of generative Al use and integrates
fragmented research into a wunified conceptual framework. The analysis
demonstrates that generative Al simultaneously creates substantial opportunities
and psychological risks. Positive effects include cognitive support, improved
information processing, personalized learning, enhanced creativity, reduced
emotional tension, increased productivity, expanded communication
opportunities, and broader access to knowledge. At the same time, excessive

reliance on Al may contribute to cognitive offloading, weakened critical
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thinking, automation bias, emotional attachment to digital systems, reduced
behavioral autonomy, changes in decision-making strategies, transformation of
interpersonal communication, and increased dependence on algorithmic
recommendations.

Based on the synthesis of recent psychological research, the paper proposes
a four-level classification of the psychological consequences of generative Al
use, encompassing cognitive, emotional, behavioral, and socio-psychological
dimensions. The proposed model emphasizes the interdependence of these
dimensions and demonstrates that changes within one psychological domain
inevitably influence the others. This integrative framework provides a theoretical
basis for future empirical investigations, the development of psychological
assessment instruments, and evidence-based recommendations for the safe,
critical, and responsible use of generative artificial intelligence.

Keywords: generative artificial intelligence, psychological consequences,
cognitive processes, critical thinking, digital interaction, personality psychology,

digital psychology, artificial intelligence.

Problem statement

The rapid development of generative artificial intelligence (GenAl) is one
of the most defining technological phenomena of the twenty-first century,
profoundly transforming the ways individuals acquire, process, and create
information, as well as reshaping educational, professional, and everyday human
activities. Unlike traditional digital technologies, large language models do not
merely provide access to data; they actively generate, analyze, interpret, and
adapt information to user needs, thereby significantly expanding the scope of its
psychological impact. Generative Al is actively utilized in learning, professional
practices, creative endeavors, information retrieval, planning, decision-making,

communication, and psychological support. Consequently, it transcends the role
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of a mere technological tool and assumes the characteristics of a novel
psychological factor within the digital environment, influencing cognitive
processes, emotional responses, behavioral strategies, and social interaction.

Alongside the benefits associated with cognitive support, personalized
learning, broader access to knowledge, and the stimulation of creativity, the use
of generative artificial intelligence introduces novel psychological challenges.
These include cognitive offloading (which potentially leads to cognitive
atrophy), the weakening of critical thinking, overreliance on algorithmically
generated information (automation bias), altered decision-making strategies,
emotional dependency, and the transformation of interpersonal communication.
Despite the exponential growth in literature, contemporary scientific publications
predominantly focus on isolated aspects of generative Al usage, such as
cognitive assistance, education, mental health, digital communication, or ethical
issues. This focus leads to fragmented insights and underscores the urgent need
to integrate existing findings into a unified theoretical framework capable of
comprehensively explaining the interconnectedness of the cognitive, emotional,
behavioral, and socio-psychological consequences of generative artificial
intelligence utilization.

Analysis of recent research and publications

The emergence of generative artificial intelligence has marked one of the
most significant milestones in the evolution of digital technologies, signaling a
transition from information systems focused on data retrieval and transmission to
systems capable of generating content, analyzing information, modeling
problem-solving options, and sustaining natural language interaction. The
theoretical foundation for analyzing human interaction with such systems is the
concept of Extended Cognition proposed by A. Clark and D. Chalmers [4],
which posits that external technologies can function as full-fledged components

of the human cognitive system. Generative artificial intelligence qualitatively
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expands this interaction by performing functions of analysis, interpretation,
summarization, and information creation, which provides grounds for viewing it
as an external, active cognitive resource.

In contemporary scientific literature, generative artificial intelligence is
interpreted not merely as a digital product, but as a novel psychological factor
within the digital environment. Researchers emphasize that large language
models open up fundamentally new opportunities for psychological science due
to their capacity to model complex forms of linguistic and cognitive activity [1],
while their everyday use leads to a profound transformation of an individual's
learning processes, decision-making, and social interaction [13].

Recent empirical studies strongly support these theoretical propositions.
Specifically, M. Binz and E. Schulz [2] demonstrated that large language models
exhibit certain characteristics of human cognition, opening up prospects for their
utilization as models for studying human cognitive processes. Concurrently, the
integration of generative artificial intelligence into daily practice substantially
alters an individual's strategies for information analysis, alternative evaluation,
and decision-making algorithms [9]. Consequently, contemporary scientific
discourse captures a shift from understanding artificial intelligence as an applied
tool to viewing it as a comprehensive factor of the digital environment that
requires systematic psychological analysis.

Purpose of the article

The purpose of the article is to provide a theoretical analysis of
contemporary scientific approaches to studying the psychological consequences
of generative artificial intelligence usage in everyday human life, to systematize
scientific data regarding its impact on the cognitive, emotional, behavioral, and
socio-psychological domains of personality, and to substantiate the author’s
conceptual approach to understanding these consequences as an integrated,

multilevel system of interconnected psychological changes.
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Presentation of the main material of the study

Cognitive Consequences of Generative Artificial Intelligence Use

The cognitive domain is one of the most susceptible to the influence of
generative artificial intelligence, as large language models increasingly perform
cognitive support functions: analyzing information, summarizing data,
formulating responses, and suggesting alternative ways to solve problems. At the
same time, their utilization not only expands human intellectual capabilities but
also alters the internal mechanisms of cognitive activity.

One of the most significant positive outcomes is the increased efficiency of
information processing. Large language models accelerate data retrieval,
analysis, systematization, and summarization, thereby supporting complex
cognitive processes. Researchers emphasize their capacity to effectively facilitate
the analysis of large textual datasets, explain complex abstract concepts,
formulate working hypotheses, and provide an initial interpretation of
information [1]. Similar conclusions were reached by G. Dillon [5], who
experimentally demonstrated the high productivity of large language models
during the execution of various analytical and creative tasks. Generative artificial
intelligence also plays a crucial role in education by providing personalized
explanations, individualized feedback, and support for autonomous learning,
which stimulates creative thinking through the generation of non-standard ideas.

Concurrently, contemporary research highlights serious cognitive risks.
One such risk is cognitive offloading — the unconscious or intentional
delegation of a portion of intellectual functions to external algorithmic systems.
Although this reduces mental workload in the short term, the systematic use of
generative artificial intelligence to solve straightforward tasks can weaken
autonomous information analysis and the skills required to form independent
conclusions [2].

Another critical risk is the impairment of an individual’s critical thinking.
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The high linguistic persuasiveness and structured nature of large language model
responses foster the so-called automation bias effect, wherein users begin to
uncritically accept algorithmically generated information without proper
verification of its reliability [9]. The situation is further compounded by the fact
that the logical and mathematical capabilities of language models are not
constant: due to continuous algorithmic updates, the quality of ChatGPT’s
responses to identical tasks can fluctuate unpredictably over time [3; 4],
rendering blind trust in Al even more hazardous. This trend is particularly
hazardous in educational, scientific, and professional activities. The integration
of algorithmic recommendations transforms the decision-making process itself,
altering traditional strategies for evaluating alternatives and risks, which leads to
a gradual decline in the subject’s cognitive autonomy.

Emotional Consequences of Generative Artificial Intelligence Use

Alongside the cognitive domain, generative artificial intelligence
increasingly influences the emotional sphere of personality. Due to their ability
to sustain natural dialogue, adapt communication styles to specific requests, and
demonstrate complex empathetic linguistic structures, large language models are
frequently perceived by users not merely as a dry informational tool, but as a
full-fledged interlocutor or virtual partner.

One of the primary positive effects in this context is the rapid reduction of
emotional tension and a subjective sense of psychological support. The
instantaneous receipt of detailed explanations and benevolent feedback mitigates
the state of uncertainty and enhances users’ self-confidence. Furthermore,
research indicates that the responses of contemporary large language models are
often evaluated by humans as more empathetic and compassionate than the
typical responses of an average person, which opens up significant prospects for
utilizing Al in the field of primary psychological support and the dissemination

of psychoeducational information [11].
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Concurrently, emotional interaction with generative artificial intelligence is
accompanied by a series of specific psychological risks:

1. Anthropomorphization of generative models: the unconscious
attribution of human qualities, intentions, consciousness, and a genuine capacity
for empathy to algorithms creates an illusion of full-fledged social presence and
unjustifiably elevates the level of trust in the system [6].

2. Formation of emotional dependency: the regular use of generative
artificial intelligence as a primary tool for psychological decompression can
significantly weaken the need for real interpersonal interaction and contribute to
the development of a surrogate psychological attachment to digital systems [6].
Empirical studies on the dynamics of user relationships with generative chatbots
indicate that prolonged interaction often transforms the perception of Al from a
technical assistant into a unique social partner or «quasi-friend» [12].

3. Substitution of professional help: the constant availability of a
digital assistant alters natural emotional regulation processes; however, Al is
fundamentally incapable of replacing professional psychotherapeutic care or full-
fledged emotional connections within society [10].

Behavioral Consequences of Generative Artificial Intelligence Use

The use of generative artificial intelligence is accompanied by a
transformation of human behavioral strategies, altering the methods of executing
educational, professional, and everyday tasks, as well as reshaping general
information behavior and decision-making processes. Unlike traditional
software, large language models do not merely automate isolated operations;
they actively participate in activity planning, final content creation, and the
pursuit of creative solutions.

One of the most significant positive consequences is a substantial increase
in individual productivity. Generative artificial intelligence accelerates the

retrieval, analysis, and systematization of information, the preparation of draft
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texts, schedule planning, and the summarization of complex materials, thereby
optimizing time management. Contemporary empirical data indicate that large
language models significantly enhance the efficiency of performing complex
intellectual tasks, particularly under conditions of chronic information overload
[1]. Specifically, large-scale experiments have demonstrated that the utilization
of ChatGPT reduces the time required to execute real-world professional tasks by
nearly 40%, while simultaneously enhancing the quality of the final output [§].

Concurrently, the information behavior of users is undergoing a radical
shift. Instead of traditional independent searching and the critical comparison of
multiple independent sources, individuals are increasingly inclined to rely
entirely on a ready-made, aggregated response generated by an algorithm. While
this simplifies routine work, it fosters a persistent behavioral dependency on
algorithmic recommendations and leads to the atrophy of autonomous search
skills [13]. Academic and professional behavior also experiences significant
modifications. The automation of text, source code, and analytics generation
gives rise to new behavioral risks: the violation of academic integrity principles,
the superficial execution of tasks without internal comprehension, and an overall
decline in intrinsic motivation for independent labor. In this regard, there is an
urgent need to develop a new digital literacy oriented toward recognizing the
strict boundaries of generative artificial intelligence application within the
professional domain [9].

Socio-Psychological Consequences of Generative Artificial Intelligence
Use

The proliferation of generative artificial intelligence influences not only
individual psychological functioning but also a broader context: social
interaction, communication structures, interpersonal trust, and the functioning of
core social institutions. Due to their capability to sustain natural language

dialogue and instantaneously adapt communication strategies to the user’s socio-
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cultural profile, large language models are integrating into various spheres of
social activity, assuming the role of a novel quasi-social participant within the
information space.

The positive effect manifests in a significant expansion of communication
opportunities and the general accessibility of information. Generative artificial
intelligence effectively facilitates the overcoming of linguistic and
terminological barriers, the personalization of the educational process, and the
development of inclusive practices, thereby increasing the overall speed of
digital interaction within society.

Concurrently, serious socio-psychological challenges are observed:

1. Transformation of interpersonal communication: a substantial
portion of communicative functions that previously required the involvement of
another person (consulting, tutoring, primary support) is shifting to the plane of
«human-machine» interaction, which threatens to diminish the subjective value
of direct interpersonal communication [13].

2. Formation of algorithmic trust: due to the high linguistic
persuasiveness of the models, users demonstrate a tendency to uncritically
transmit even erroneous or manipulative information into society (so-called Al
«hallucinations»), which amplifies the risks of spreading misinformation in
education, medicine, and the media [9].

3. Ethical and legal determinants of well-being: the blurring of
boundaries regarding authorship and responsibility for the outcomes of
algorithmic activity demands ensuring system transparency and protecting the
psychological autonomy of the individual [7], which is also reflected in the
official safety guidelines of the World Health Organization [10].

A Systematization of the Psychological Consequences of
Generative Artificial Intelligence Use

Based on theoretical generalization and the integration of contemporary
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research, a systematization of the psychological consequences of generative
artificial intelligence use is proposed across four interconnected levels:

1. Cognitive level: encompasses changes in the processes of thinking,
memory, learning, and decision-making. It combines positive effects (active
cognitive support, optimization of data analysis) with corresponding risks
(cognitive offloading, the weakening of critical thinking, and the automation bias
effect).

2. Emotional level: reflects the impact of Al on emotional well-being
and self-regulation processes. It includes positive factors (reduction of anxiety
due to the rapid resolution of uncertainty, a subjective sense of empathetic
support) and risks (anthropomorphization of systems, formation of emotional
attachment to the algorithm).

3. Behavioral level: characterizes modifications in the structure of
activity and information search. It links the growth of individual productivity and
labor optimization with the risks of behavioral dependency on prompts, a decline
in action autonomy, and challenges to academic integrity.

4, Socio-psychological level: covers the transformation of
interpersonal relationships, trust, and social bonds. It spans the expansion of
knowledge accessibility and the overcoming of barriers alongside the challenges
of communication algorithmization, the blurring of ethical responsibility, and the
necessity of forming a novel digital competence of the individual.

The proposed model clearly demonstrates systemic interdependence:
profound changes at the cognitive level inevitably transform behavioral
strategies, whereas the emotional dynamics of interaction with Al directly shape
new formats of an individual’s social interaction in the contemporary digital

world.
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Conclusions

Under contemporary conditions, generative artificial intelligence has
ceased to function exclusively as a technical tool and has transformed into a
leading psychological factor of the digital environment, acting as an active
«external cognitive resource» within the framework of the concept of extended
human cognition.

It has been established that the impact of GenAl on an individual’s life is
ambivalent in nature. On the one hand, it significantly increases individual
productivity, stimulates creativity, and reduces mental tension when working
with large volumes of data. On the other hand, regular, uncritical use of these
models leads to cognitive offloading, the formation of a persistent automation
bias effect, the anthropomorphization of algorithms, and a potential decline in
human behavioral and cognitive autonomy.

The proposed four-level systematization (encompassing cognitive,
emotional, behavioral, and socio-psychological levels) allows for the integration
of fragmented empirical data into a cohesive theoretical model. It captures the
interdependence of these domains and establishes a methodological framework
for future empirical investigations, the development of diagnostic instruments,
and the formulation of applied recommendations for safe, critical, and

psychologically sustainable human interaction with generative systems.
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THTEJIEKTYAJbHUM BEB3ACTOCYHOK JIJISI IOPIBHSIHHS
PE3IOME 3 BAKAHCISIMU TA HAJJAHHSI PEKOMEHJIAIIN IIIOJIO
IX TOKPAIIIEHHSI

INTELLIGENT WEB APPLICATION FOR COMPARING
RESUMES WITH JOB POSTINGS AND PROVIDING IMPROVEMENT
RECOMMENDATIONS

Anomauis

MeTtoto poboTH € TiIBUIIECHHS PIiBHS 3a0BOJICHOCTI MOIITyKadiB poOOTH
MpOIECOM  MpalleBlIalITyBaHHS  [UIAXOM  CTBOPEHHS  IHTEJIEKTYaJbHOTO
Be03aCTOCYHKY, SIKMI 3a0e3meuye aBTOMaTU30BAHUI aHAI3 PEe3IOME, MMOPIBHIHHS
Horo 3 BUMOraMu BakaHCId Ta (OPMYBaHHS MEPCOHATI30BAaHUX PEKOMEHIALIM

AJIA IIOKpaICHH:.
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Metonu po3poOKM BeO3aCTOCYHKY IPYHTYIOTbCSI Ha BUKOPHUCTaHHI
CydyaCHMX BEOTEXHOJIOT1 Ta aJroputMmiB oOpoOKHM mHpuUpogHOi MOBH. [l
CEepBEpPHOI YaCTHUHHU 3aCTOCOBAaHO MOBY NporpamyBaHHs Python y moennanHi 3
dperimBoprkom FastAPI. KnienTchka dYacTHHA CTBOpeHa 3 BHUKOPHUCTAaHHIM
JavaScript ta O610mioreku React.js 13 3actocyBanHsM Redux Toolkit s
KepyBaHHs cTaHOM Ta Bootstrap 115 aganTuBHOI cTuiizauii iHTepQeicy.

VY pesynbrari po3po0sieHO Be03aCTOCYHOK, KWW J03BOJISIE aBTOMATU3yBaTH
aHasi3 pe3roMe, BUKOHYBAaTH X MOPIBHSHHA 3 BakaHCisiMU, (DOPMYBaTH PEHUTHHT
BIJIMOBITHOCT1 Ta HaJIaBaTH MEPCOHANII30BaH1 PEKOMEH 1Al JIJIsl TOKPAIICHHS.

Knrouosi cnosa: pestoMe, BakaHcii, oOpoOka mpupomHoi mMosu, Python,

FastAPI, PostgreSQL, React, JavaScript, ReportLab.

Abstract

The purpose of the work is to increase the level of job seekers’ satisfaction
with the employment process by creating an intelligent web application that
provides automated resume analysis, comparison with job requirements, and the
generation of personalized recommendations for improvement.

The methods of web application development are based on the use of
modern web technologies and natural language processing algorithms. For the
server side, the Python programming language was used in combination with the
FastAPI framework. The client side was developed using JavaScript and the
React.js library with Redux Toolkit for state management and Bootstrap for
adaptive interface styling.

As a result, a web application was developed that enables automated
resume analysis, comparison with vacancies, generation of a matching score, and
provision of personalized recommendations for improvement.

Keywords: resume, vacancies, natural language processing, Python,

FastAPI, PostgreSQL, React, JavaScript, ReportLab.
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llocmanoska npobremu

Y cydacHOMY pHUHKY Tpalli KOHKYpEHIlsi MK KaHAuJaTaMH MOCTIHHO
3pocTae, 1 poOOTOJABIIl BHUCYBAalOTh BCE BHIII BUMOTU 10 pe3toMme. SIKicTh Ta
CTPYKTypa pe3l0M€ BIJIrpaloTh KIIOYOBY POJIb y MpOLECl IMpaueBilallTyBaHHS,
a/kKe camMe BOHU € MEPIIMM iHCTPYMEHTOM OIiHKM KaHauaara. BogHowac Gararo
MOIIYKa4yiB poOOTH HE BOJIOAIIOTH JOCTATHIMHU 3HAHHSIMU MPO TE€, SIK MPABUIBHO
oQOpPMHUTH CBOE PE3IOME Ta IMJAKPECIUTH HABUYKUA BIAMOBIHO 1O BHUMOT
BakaHcii. lle npu3BOAUTH [0 3HUKEHHS IIAHCIB HAaBITh KBaJIi(IKOBAHUX
CHELIaJIICTIB OTPUMATH 3aIPOILIECHHS Ha CIiBOECIy.

[cHylO4Yi OHIAH-THCTPYMEHTH [JIi CTBOPEHHS pe3ioMe 31e0uThIIoro
HAJAITh JHile madiaoHu abo 0a3oBe ¢dopmaTyBaHHsS, aje HE 3a0e3NMeUyrOTh
IHTEJICKTYyaIbHOTO aHaJIi3y Ta peKoMeHallii momo 3micty. Lle cTBoproe morpedy
y po3po011i cHCTeMH, sIka 3MOKE aBTOMATHYHO OIIHIOBATH PE3IOME, TOPIBHIOBATH
HOoro 3 KOHKPETHMMHM BakKaHCIsIMU Ta (HOpPMYyBaTH MEPCOHANII30BaHI MOPAaAH s
MOKpAIIeHHS.

Ha punky icHye HU3Ka OHJIAH-CEPBICIB Ta MpOrpaMHHUX IIaTdopm, sKi
J0TIOMAaralTh KOPUCTyBadaM CTBOPIOBaTH a00 MOKpallyBaTH Pe3lOMeE, a TaKOX
mykaTd BakaHcii. [IpoTe OUIBIIICTD 13 HUX peadi3yroTh JMIIe okpemi (QYHKIIT i
He 3a0e3NeuyyroTh KOMIUJIEKCHOTO ITIXOMY M0 MOPIBHSHHS PE3IOME 3 OIHCOM
BaKaHCiH Ta (GOopMyBaHHS MEPCOHATIZ0BAHUX PEKOMEH IAITIH.

Jobscan — oguH 13 HAWMNOMYJISPHINIMX CEPBICIB y CBITI, SKUU
CrieImiaai3yeTbcsi caMe Ha anamizi pe3tome [1]. BiH mo3Boisie 3aBaHTaXUTHU
pe3loMe Ta ONKWC BakKaHCii, ICJIS YOT0 CHCTeMa OOYHCIIIOE BIJICOTKOBY
BIIMOBITHICTh Ta BHJIISAE KIIOUOBI clloBa, KUX Opakye. IlepeBaroro Jobscan €
TOYHICTH MiIO0OPY KIIOYOBUX CIIB Ta 3po3yMija Bizyamizaiisa. Hemgomikom moxHa
BBAXKATHU Te, IO CEPBIC OPIEHTOBAHUH 3/1€0UIBIIOTO HA AHTJIOMOBHUW PHHOK Ta
Mae€ IJIATHY MiATUCKY, sika 00Mexye (PyHKI10HaI 0€3KOIITOBHOI BEPCIi.

Zety — TONMYIAPHHU KOHCTPYKTO e3I0Me, SKHU HaJa€e KOPHCTyBadaM
Yy y y y
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IIMPOKUH BHOIp CcyyacHMX MIAOJOHIB Ta MIJKa30K IIOA0 3amoOBHEHHS [2].
Cucrema reHepye pe3roMe Ha OCHOBI BIANOBIAEH KOPUCTyBaya, IO 3PYYHO JJIs
HoBaukiB. [IpoTe Zety Oinbiie QoKycyeTbcs Ha Bi3yalbHOMY OGOPMIICHHI, HIK
Ha TIIMOMHHOMY aHadi3l 3MICTY 4YH PEKOMEHJaIisX IIOA0 BIAMOBIAHOCTI
KOHKPETHI BaKaHCIi.

Linkedln € rmnoGanbHOlO mpodeciiiHO0O Mepexer, M0 TMOEIHYE
MOKJIMBOCTI myOuikaii pestome (y ¢popmari npoduito) Ta MOMIYKy BakaHCii [3].
Anroputmu LinkedIn aBTOMaTuyHO NpOMOHYIOTH pPEJIEBAHTHI BaKaHCIi, BUXOASYH
3 JaHux TpoduUII0 KOPUCTyBadya, a TAaKOXk MOKa3ylThb CTYIiHb BIJIMOBIAHOCTI.
[Ipore mi pexkoMmeHmamii MarmTh y3araJdbHEHHH XapakTep, CUCTeMa HE HaJae
JACTABHUX MOPaJ] MO0 3MIHH YU MOKPAIIICHHS pe3IoMe.

Work.ua — ogHa 3 HaWMOMYJISIPHIMUX YKPATHCHKHUX TUIAT(GOPM 3 TOIIYKY
poGotu [4]. Bona no3Bosisie CTBOpIOBATH PE3IOME B CUCTEMI Ta BIATYKyBaTHCS Ha
BakaHcii. Djinni, y CBOIO uepry, € HilmeBorw miargopmoro, opieHToBaHow Ha IT-
daxipiiB. OOuIBa cepBICH 3PYUHI IS MOMIYKY POOOTH, TPOTE BOHM HE HAJAIOTh
IHCTPYMEHTIB JiJIs NIMOOKOTO aHaJi3y UM ONTHMI3allii pe3toMe.

AHai3 Tokasye, IO CydYacHI CEpBICH IMEPEBaXHO MOMIIAIOTHCS Ha ABI
KaTeropii:

- penakropu pestome (Zety, Canva, Novoresume), siKi poOJISTh aKIICHT Ha
JM3aliHi TOKYMEHTAa, aJie He aHaJII3yI0Th HOT0 3MICT;

- aHamitnuHi iHCTpyMeHTH (Jobscan, SkillSyncer), mo mnpoBoasITH
MOBEPXHEBU aHAJI3 TEKCTIB 1 MPAIIOIOTh JUIIIE 3 KIFOUOBUMH CJIOBAMH.

Hemae pimenp, ki 6 0JHOYaCHO O3BOJSIN aBTOMATHYHO 3aBAHTa)KyBaTU
Ta MAPCUTH PE3IOME y pi3HUX dopmarax, BUKOpUCTOByBaiu cydacHi NLP-monemni
UL OLIHKHA HE JIMIIE KJIIOYOBHX CJIB, ajl€é ¥ CEMAaHTHYHOI BIAIOBITHOCTI;
dbopMyBanu neTanbHI MEPCOHATI30BaHI PEKOMEH/AIlli, HaJaBalld KOPHCTyBadyam
MOXJIMBICTh BIICTEKYBAaTHU MPOrpec Ta MOKPAILCHHS PE3IOME 3 YACOM.

[e nmigkpecatoe JOUUIBHICTh CTBOPEHHS 1HTEJIEKTYaJIbHOTO BE03aCTOCYHKY,
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AKUM OU MOeqHYBaB (PYHKUII aHai3y, pEKOMEHAAIId Ta 3pyYHOro 1HTepdeicy
ISl poOOTH 3 pEe3lOMeE, OPIEHTOBAHOIO HAa KOPHUCTYBAaylB YKPaiHCHKOIO Ta
MIDKHAPOJHOTO PUHKY.

Memoro Oocnidxcennss € TIABUILEHHS PIBHSA 3aJI0BOJIEHOCTI MOIIYKayiB
pOOOTH MPOIECOM TNPAIEBIAMITYBAHHS MUIIXOM CTBOPEHHS 1HTEIEKTYaJbHOTO
Be03aCTOCYHKY, SIKHii 3a0e31meuye aBTOMaTU30BaHUN aHai3 pe3ioMe, MOPiBHIHHS
fioro 3 BUMoOramMu BakaHCii Ta QopMyBaHHS MEPCOHANI30BAHMX PEKOMEHJIAIIIH
IS TIOKPAIICHHS.

Pezynomamu

[adpopmariiiHa MoOIETh € OCHOBOIO JJIsi MPOEKTYBaHHS MPOrpPaMHOI
CUCTEMH, OCKIIbKM BOHa BH3HAYa€ CTPYKTYpYy JaHUX, IX B3aEMO3B’SI3KH Ta
MEXaHI3MHM  B3aeMOAIi MDK  KopuctyBaueM 1  BeO3acTtocyHkoM. [l
IHTEJIEKTYaJIbHOTO CEpBICY 3 aHali3y Ta MNOPIBHSAHHS pPE3IOME 3 BaKaHCISIMU
BOXJIMBUM 3aBIaHHAM € 3abesnedeHHs 30epiraHHs pI3HUX TUMIB 1HPOpMaIlii
(pe3rome, BakaHCIii, pe3ylnbTaTH aHali3y, PEKOMEH/aIlli) Ta MiATPUMKA THYYKOI
B3a€EMOJIIT MK ITUMH CyTHOCTSIMH.

OcHoBHUMH 00’ €KTaMM 1H(QOPMAIIHHOT MOJIEII BUCTYIIAIOTh:

- xopuctyBad (User) — MICTUTh MEpPCOHAJIbHI JlaHi, iHPOpMaIIil0 PO
pouib (momrykau poootru, HR, agmiricTparop), icTopito 1iif y cucTeMi;

- pestome (Resume) — BkIIFOYae po3aijii Ipo OCBITY, JOCBiJ poOOTH,
HABUYKH, IPOEKTH, cepTu(ikatu Ta iHII BaxIuBi BimoMocTi. KopuctyBau moxe
3aBaHTa)XXyBaTu JOKyMeHT y pizaux d¢opmarax (PDF, DOCX, TXT) a6o
CTBOPIOBATH HOTO OE3MOCEPENHBO B PEIAKTOPI CUCTEMH;

- BakaHcisg (Vacancy) — onmuc mocajaud, BUMOT J0 KaHAWAAaTa, HABUYOK Ta
JIOCBIlY, @ TakOX 1H(MOPMAIlI0O TTPO KOMIIAHIIO; JKEpeIa OTPUMAaHHS BaKaHCIA —
pyuHe nomaBaHHs ab6o immopt uepe3 API 3oBHimHIX mrardopm (LinkedIn,
Work.ua, Djinni);

- pe3yabTar aHamizy (AnalysisResult) — maHi mpo BiICOTOK BIAMOBIIHOCTI
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pe3loMe BaKaHCii, CIMUCOK 30IriB Ta MpOTajuH, KJIIOYOBI CJIOBA, SIKI HEOOX1THO
J0JaTH;

- pexomenpaiii (Recommendation) — aBromaTuyHO coOpMOBaHi Mopaau
00 TOKpalleHHs 3MICTy pe3loMe: BHUAUIEHHS pPEJeBaHTHUX HABHUYOK,
ontumizamiss  (OpPMYNIOBaHb, JOJaBaHHSA  KJIIOYOBUX  CIiB, MOOYyI0OBa
aJbTepHATUBHOI BEpCii JOKYMEHTA;

- aaMmidicTpatuBHi aAaHi (AdminData) — wmicTaTe 1HdOpMaLiio MOpo
MOJIEpaIlil0 KOPUCTYBauyiB 1 BaKaHCId, a TaKOXX CTaTUCTHKY BUKOPUCTAHHS
cepBicy.

[Hdopmalriiitna Mojienb 3aCTOCYHKY MOKa3aHa Ha puc. 1.
AdminData

Mogepauifa, cTatucTuka

v

User < Mogepauyia BakaHcii

OcobucrTi paHi, dhainu pesiome

v v
Resume Vacancy
TekcT pestome PexomeHgauii, nokpaweHa
5 Onuc BakaHcii, BUMOTK
(cTpyKTYpOBaHHI) Bepcia
A '

AnalysisResult

OU.IHKEI BIANOBIAHOCTI, CNUCOK
nporaniH

A

Recommendation

Puc. 1 — Inpopmaniitna Mmozesib 3aCTOCYHKY
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LenTpansaum enemeHTOM € KopucTyBad (User), sSsKMii MOXe BHUCTyNaTH B
poai momykada poboru, HR-cmemiamicta abo aaminicTpatopa. KopuctyBau
nepenae A0 CUCTEMU 0cOOUCTI AaHl Ta ¢aiinu pestome y pizHux ¢popmarax (PDF,
DOCX, TXT), sAxi miciasi 3aBaHTaXEHHS MEPETBOPIOIOTHCA Y CTPYKTYpPOBaHY
dbopmy Ta 30epiraroTbcs y CyTHOCTI Resume.

[Tonanbina B3aeMosis BIAOYBA€ETHCS Yepe3 NOPIBHAHHS PE3IOME 3 ONMHUCcaMU
BakaHCiii. BakaHcii HAIXOASATh O CUCTEMHU JBOMA IIISXaMH: MUISIXOM PYYHOTO
BBe/leHHs ab0 uepe3 iHTerpailito 3 API 30BHIMIHIX pecypciB, MICIAs YOrO BOHU
NOTPAIUISIIOTh Y CYTHICTh Vacancy, 1o 30epirae jaaHi mpo mocanay, BUMOTH 0
KaHUIaTa Ta yMOBH IIpaIli.

st 3a0e3nedeHHs: €(heKTUBHOI pOOOTH 1HTENEKTYaJbHOTO Be03aCTOCYHKY
HEOOXIHO YITKO BU3HAUYUTH HOro (YHKI[IOHAJIbHI BUMOTH. BOHM OMUCYIOTH
KOHKPETH1 [ii, sAKI CHUCTéMa I[IOBMHHA BHUKOHYBaTH JJIs B3aeEMOIii 3
KOpUCTYBa4yaMU Ta JOCSTHEHHS IIOCTaBJI€HOI METH — aBTOMAaTH30BAHOTO
MOPIBHSHHS pe3loMe 3 BakaHCIIMH 1 (QOpPMYBaHHS TEPCOHAII30BAHUX
pEKOMEH/TaIli.

VY Be03acTOCyHKY mependadeHo TpU OCHOBHI THIM KOPHUCTyBauiB, abo
aKTOPiB, KOKCH 3 SKMX BHKOHYE BJIaCHI (PYHKIIIi Ta Ma€ pi3HUU PiBEHb JOCTYIy
70 cUCTeMH. [0JJOBHMM aKTOpOM € IOoIlyKad poOOTH, KUK B3aeMOi€ 3 yciMa
KJIIOYOBUMU MOXIJIMBOCTSIMU: BIH MOXXE 3aBaHTa)XXyBaTh abo0 CTBOPIOBATHU
pe3ioMe, 1o/1aBaTh BaKaHCIl JUIsl TOPIBHAHHS, OTPUMYBATH PE3yIbTaTH aHAJI3y Ta
peKoMeHaaIlli Mmomo MOKpAIIeHHs, a TaKoX 30epiraTé iCTOpil0 TEPEeBIpOK 1
dopmyBatu 3BiTH y 3pyuyHoMy Qopmari. [Ipyrum axtopom Buctymae HR-
daxiBenb a0 MEHTOpP, POJb AKOTO IMONATAE y IOMaBaHHI BaKaHCIM Ta mepersii
BIIMOBIAHOCTI KaHAUAATIB. Y PO3MIUPEHIA BEpCii CUCTEMH TaKWi KOPHUCTyBad
MOXK€ HaJaBaTH TMOPaaM MONIyKadyaM poOoTH, MmO poOuTh miaathopmy OUIBII
IHTepaKTUBHOIO. TpeTiM akTopoM € aJAMIHICTpaTop, SKWUWA BIANOBiAaE 3a

MOJIEpalll0 KOPUCTYBauyiB 1 BaKaHCIH, KOHTPOJb SKOCTI JaHHX, TEXHIYHE
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aJAMIHICTPYBaHHsS Ta MIATPUMKY CTaOLIbHOI POOOTH cepBicy. 3aBISIKU TaKOMY
PO3MOALTY posiel cuctema 3a0e3neuye MOBHOIIHHY B3a€EMOJIII0 MK y4aCHUKAMU
PUHKY Mpalli, a TAKOX HAAIMHICTH 1 3pyYHICTh BUKOPUCTAHHS ISl BC1X KaTeropii
KOPHCTYBayYiB.

JI1s HAOYHOrO TPEACTABJICHHS B3a€EMOJIi KOPUCTYBayiB 13 CHCTEMOIO
nooynoBano Use Case miarpamy (puc. 2). Bona BimoOpakae OCHOBHI clieHapii
BUKOPUCTAaHHS Be03aCTOCYHKY Ta IIOKa3ye, SKI il JOCTYNHI s PI3HHUX
KaTeropiii akTopis

Posrnsnemo nani gpopmyntoBaHHA HE(YHKIIOHAIBHUX BUMOT 10 CUCTEMHU.
Cucrema TNOBMHHA JIEMOHCTPYBAaTH BHCOKY MPOAYKTUBHICTh 1 CTaOUIBHICTH
poOoTH, 3a0e3meuyoun MBHIKE 0OpOOJICHHS 3aMUTIB KOPUCTYBaudiB HABITH NPU
3HaYHOMY HaBaHTaXXCHHI. 30KpeMa, dYac BUKOHAHHS oOrlepallii MMOpiBHIHHS
pe3loMe 3 BaKaHCIEI0O HE Mae€ TMEpPEeBHINYyBaTH 3—5 CEKyHJA, IO TrapaHTye
KOM(OPTHY B3a€EMOJII0 KOPUCTYBaya 3 BEO3aCTOCYHKOM Yy PEXHUMI PEaibHOTO
yacy. Takuil MOKa3HUK JOCSTAETHCSA 3a PAXyHOK ONTHMI3allli 3amuTiB A0 0a3u
JaHUX, TOMEPEAHbOT0 KEIIyBaHHS pe3yibTaTiB OOpOoOKM Ta BUKOPUCTAHHS
aCMHXpOHHHMX MeXaHi3MiB FastAPI.

VY pas3i ogHouacHoi pob6otu monan 100 akTMBHUX KOPHCTYBadiB CHUCTEMa
NMOBUHHA 3a0e31euyBaTH CTabUIbHY IIBUIKOAIIO O0e3 300iB 1 3aTpuMoOK. J[J1s 11b0T0
nepeadadeHo 3acTOCyBaHHs OajaHCyBaHHS HaBaHTA)XCHHsS Ha PIBHI cepBepa, a
TaKO’X BUKOPUCTAHHS YNy 3’ €IHaHb 13 06a3010 ganux PostgreSQL, mo go3Bomsie
e(eKTUBHO 00OpOOIIATH TTapasieNibHI 3aMUTH.

Cucrema nmoBuHHA 3a0e3MeUyBaTH BUCOKUH PIBEHb O€3MEKH, HAAIHHOCTI Ta
3aXHUCTy JTaHWX KOPUCTYBadiB. Yci TMepcoHaibHI NMaHi, mo 30epiraroThcsi abo
MepenarThes, MaloTh OyTH 3ammdpoBaHi 3 BUKOPUCTAHHAM anroputMmiB AES-
256 nns 30epexkenHs y cxoBumii ta TLS/SSL-ceprudikariB mms mepemadi mix

KJIIEHTOM 1 CEpBEPOM.
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CreopenrHa 1a
peparysaHHs pesiome
e e %

% / ImMnopT/aoaaBaHHs BaKaHCIn HR
F e

e

O\

MoGypoea pentunry
BiNOBIAHOCTI pesome
BaKaHCIl

@'ns ' e Y@

; S
-
Mopepauia BakaHCiii Ta KopucTyBavie

Puc. 2 — Jliarpama BapiaHTiB BUKOPUCTAHHS

lenepauin
pekoMeHaauiv woao
NOKPALYEHHA pesiome

30epexenns
icTopii
NOPIEHARb

N\

e

lenepayin seity

MNopieHsAHHA
pestome 3 06panoio
BaKaHCIE

Peecrpayia 1a
aeTopuzauisa
KOpUCTYEBaYiE

ApXITeKTypa IHTEIEKTYaJbHOTO BE03aCTOCYHKY MPECTaBICHA Jlarpamolo
KOHIENTyalbHUX KjaciB (puc. 3). LleHTpanbHUM €JeMEHTOM € Yy3araJibHEHUM
kiac User, mo MicTuTh 0a30Bi atpulyTH (ineHtudikarop, iM’s, email, mapons) Ta
METOIM JIJIS BUKOHAHHS aBTeHTH(IKaIIii, 30KpeMa BXiJ Ta BUX1J 13 cucTeMu. Bin
HBOTO YCIIQJKOBYIOThCS TpH cremiamizoBani migkmacu — JobSeeker, HR Ta

Admin, sxi peanizyroTs cienudiyHui GYHKITIOHAT BIAMOBIIHO 10 CBOET pOITi.
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User
+id Admin
+name
+email <|— +moderateUsers()
+password +moderateVacancies()
+login()
+logout()
/ HR
JobSeeker R +addVacancy()
esume Crani ;
+reviewCandidate()
+uploadResume() +id
+viewRecommendations() B +content
+parse() \
Vacancy
+id
+itle

+requirements

NLPModule r’d

RecommendationModule

+analyzeResume()

+generateSuggestions() +compareWithVacancy()

ReportModule

+generatePDF()

Puc.3 — Jliarpama KoHIIENITYaJbHUX KJI1aciB BEO-3aCTOCYHKY

Krnac JobSeeker € xopuctyBauem, 1o nrykae po6oty. BiH Mae MOXIUBICTh
3aBaHTAXXyBaTH pe3IOMe, MEperisiiaTh pe3yabTaTH HOro aHali3y, OTPUMYBATH
pexkoMmeHaarii Ta GpopMyBaTH 3BITH JJISI MONAJBIIOTO yAOCKOHAJICHHS BIACHOTO
npodimro. Kitac HR Bimmomizmae 3a ympaBiriHHS BaKaHCIIMH: JTOJAaBaHHS HOBHUX
OTOJIONIeHBb, Tepersia 1Hdopmamii Mmpo KaHAWAATIB Ta OI[IHIOBAaHHA IX
BinmoBigHOCTI BUMoram. Admin peanizye ¢yHKIIl aaMiHIiCTpaTopa CHUCTEMH,
30KpeMa MOoJIepallif0 KOPUCTYBadiB, KOHTPOIb SAKOCTI OMyOIIKOBAaHWX BakKaHCIN 1
3a0e3nedeHHs 0e3MeKn PpOOOTH 3aCTOCYHKY.

NLP-Moaynp BUKOHYE KIIOYOBY pOJib y Be03aCTOCYHKY, OCKUIBKH BiH

BIIMOBIJIa€ 3a aHali3 TEKCTYy pe3loMe Ta BakaHCId 1 (OpMyBaHHS MOKa3HUKa
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iXHBOI BimmoBigHOCT. Mloro po6ora mobynoBaHa Ha MOETHAHHI KiTbKOX €TalliB:
MornepeHboi 0OPOOKM TEKCTY, BEKTOpHU3allii, OOUYMCIEHHS MipH MOAIOHOCTI Ta
BUJIUICHHS 301T1B 1 TPOTaJIMH.

Ha nepmomy erami BUKOHY€TbCs momepenHsi oOpoOka TekcTiB. J[o Hel
HaJeXaTh TOKEHi3alis (po30MTTS TEKCTy Ha OKpEeMi CclIoBa), HOpMali3alis,
JeMaTu3allis Ta BUJAJIEHHS CTON-CIB. 3aBASIKA I[bOMY CUCTEMa 3aJIMIIAE JIULIE
CYTTEBI CJIOBA, SIK1 BIUIMBAIOTh Ha 3MICT. Hanmpukian, ¢ppasza «Maro 10cBi poOOTH
3 mporpamyBaHHAM Ha Python» micnst o0poOku mnepeTBOpIOeTbCS Ha HaOIp
KITFOUOBUX TEPMiHIB: JOCBII, poboTa, mporpamyBaHHs, Python.

Jlani TekcTh pe3loMe Ta BaKaHCli TMEepeTBOPIOIOTHBCS Y  YHUCIIOBE
npeacTtasieHHsA. g nporo BukopuctoByetbesa mMeron TF-IDF (Term Frequency
— Inverse Document Frequency), skuii BpaxoBye HE TUIbKM YacTOTYy CIIB Yy
JOKYMEHTI, ajie ¥ IXHIO YHIKaJIbHICTh y KOpIyci TeKcTiB. DopmMaabHO 3HAYEHHS
TF-IDF nans tepmina t y gokymMeHT1 d OOUMCITIOETHCS SK:

TF —IDF(t,d) = TF(t,d) » IDF(t),

fta
TF(t,d) = =——,
Yk frd
N
IDF(t) = log—,
ne

ne  fq — KUIBKICTb BXOJDKEHB TepMiHa Uy 10KyMeHT d;

N — KUIBKICTh TOKYMEHTIB Y KOJIEKITIi;

N; — KUIBKICTh JOKYMEHTIB, 1110 MICTSATh TEPMiH L.

Taxum unHOM, TF-IDF no3Bonse BUnimMTH HalBaKIIMBIIII CI0Ba y BaKaHCIi
Ta pe3roMe.

[Ticns BekTOpHM3aIlii 0OMABa TOKYMEHTH MPEACTABICH] Y BUTIISIII BEKTOPIB.

Ji1st X TOpiBHSHHS BUKOPUCTOBYETHCSI KOCUHYCHA Mipa MOaiI0HOCTI:
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S(A,B) =

A *
141l = 1B]l

ne A — BEKTOp pe3oMe;

—

B — BekTOp BakaHcii;

A*B - CKJISIPHUM T00yTOK BEKTOPIB;

||A)|| Ta ||§|| — 1X JIOB)KMHH BIIIIOBIIHO.

3unaueHns SIm(A,B) 3HaxoauThes y Aiama3oni Big 0 10 1: yuM OJHKYE BOHO
1o 1, TuM BUIUHN piBEHb BIAMOBIAHOCTIL. [[1s1 3py4yHOCTI KOpHCTYBaua pe3yibTaT
JI0JIATKOBO BIJTOOPaKAETHCS Y BIJICOTKAX.

OxkpiM po3paxyHKy 3arajbHOro IMoKa3HuKa mojioHocTi, NLP-momynb
BUKOHY€E aHaJIi3 BUMOT BakKaHCii. SIKIIO IMeBHA HaBUYKa, TIO3HaYeHa POOOTO/IaBIIEM
K 00OB’SI3KOBA, HE 3YCTPIYAETHCA y PE3IOME, CUCTEMA aBTOMATUYHO (PIKCYE IIFO
POTAIUHY.

OTtpumaHni pe3yJnbTaTu NepeaarTbesa Y MOAYIb PEKOMEHAIlIN, /1e Ha OCHOBI
BUSIBJICHUX TpoOTrajnH cucteMa Gopmye nopaau st JobSeeker, a Takox y Moayiib
3BITIB, IKUH CTBOPIOE 3BeacHI MokyMeHTH aiis HR. Takum dnHOM, BUKOPHCTAHHS
dopmanpHuXx MeroAiB, 30kpeMa TF-IDF Ta kocuHycHOi momiOHOCTI, JTO3BOJISIE
MEPETBOPUTH MPOCTHH TEKCTOBUM ONMUC Yy KUIBKICHI MOKA3HUKH, IO MIABUIIYIOThH
00’ €KTUBHICTH 1 TOYHICTH aHATI3Y.

ExcriepumenTanbHe TecTyBaHHS OyJloO TPOBEIEHO 3 METOI0 TEPEeBIpKH,
HACKUTbKM BUKOPHUCTaHHS PO3pOOJIEHOTO BE03aCTOCYHKY CIpHUSAE TMiABUIICHHIO
3aJI0BOJICHOCTI TIONIYKadiB POOOTH MPOIECOM TIATOTOBKM Ta BHKOPHUCTAHHS
pestome. [l mporo Oynmo OpraHi3oBaHO EKCIIEPUMEHT 3a Yy4acTIO JeCATU
KOPHUCTYBAaUiB, SIKi OI[IHIOBAIA CHCTEMY 3a JIBOMa KPHUTEPIIMU: «SIKICTh pe3roMe)
Ta «3pYyYHICTh KOPUCTYyBaHH». KOXKEH yJaCHUK CHOYaTKy BHKOHYBAB 3aBJIaHHS

0e3 BUKOpPUCTaHHs B€03aCTOCYHKY, a MOTIM MOBTOPIOBAB iX 13 HOTO JOMOMOTOIO.
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VY cutyamnii 6e3 cucTeMH KOPUCTYBadl CKJIQJalid PE3IOME CaMOCTIHHO,
OpIEHTYIOYMCh Ha 3arajibHi mopaau abo crangaptHi madsonu. e npusBoauno a0
TOro, WI0 JOKYMEHTH OyJIM TMepeBaHTaXXEHI JPYropsiaHow 1HdopMali€ro,
HEJ0OCTaTHhO C(OKYCOBaHI Ha BUMOrax KOHKPETHHUX BaKaHCIi, a Mpolec ix
MiATOTOBKM OyB TPUBAIMM Ta HE3PYYHHM. Y BHIAJKy BUKOPUCTaHHS HAIIOTO
Be03aCTOCYHKY CHCTEMa aBTOMAaTHUYHO aHali3yBaja pe3toMe, MOPiBHIOBajIa MOro 3
BaKaHCISIMU, BHUIUISAIA KIHOYOBI 30K Ta MOpOrajdHA 1 MPOMOHYBaia
MEePCOHANII30BaHl pEeKOMEHAAIl Il MOKpameHHs. 3aBAsSKU I[bOMY KOPHCTYBadi
OTPUMYBAJIM CTPYKTYPOBaHUM, 3MICTOBHUU 1 OUIBII KOHKYPEHTOCHPOMOXKHUM
JIOKyMEHT, a caM TMpolec B3aeMojli 3 1HTepdelcoM CcTaB NPOCTIINIUM Ta
3pO3YMUTIIIIAM.

Pe3ynpTaTi ekcniepuMeHTy mojaHo Ha puc. 4. Sk BUAHO 3 JaHUX, OLIHKU
KOPHUCTYBauiB 3a O0OMa KPUTEPIIMH CYTTEBO 3POCIU IICIS BOPOBAHKEHHS
Be03aCcTOCYHKY. Y CepellHbOMY SKICTh pe3loMe Mokpamniwiacs B 1,5 pasa, a
3py4YHICTh KOpUCTyBaHHA — B 1,6 pa3iB. Lle miaTBEpIKYyE, 110 CTBOPEHA CHCTEMA

JiHCHO TiABHINYE e(EKTUBHICTh Ta KOMGPOPT MOIIYKY POOOTH.

6

B Akictb pesiome (6ez cuctemu) M AricTe pezome (3 cucTemoro)

Puc. 4 — Pe3ynbratu eKCIEpUMEHTIB
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Bucnosku. Pe3ynbraToM JOCITIIKEHHS € po3poOKa IHTEIEKTYyalbHOIrO
Be03aCTOCYHKY [Jii TIOPIBHSHHS pe3loMe 3 BakaHCIIMM Ta (HOpMyBaHHS
MEPCOHANI30BAHUX PEKOMEHJAlld MI0J0 iX MOKpallleHHsA. 3amporoHOBaHa
CUCTEMa JI03BOJISIE aBTOMATH3yBaTH MPOLEC aHali3y pe3loMe, OLIHIOBATH HOro
BIIMOBIIHICTh BUMOTaM KOHKPETHUX BaKaHCiM, BUAUISITH 30irM Ta MPOTAJIUHU Y
HAaBUYKAaX 1 HAIaBaTH KOPHUCTYBayaM 3pO3yMUI1 MOPAIX OA0 BAOCKOHaneHHs. Le
niABUIIY€e e(PEeKTUBHICTh NpOLEeCy MIATOTOBKH pe3toMe y 1.5 pasu Ta crpusie
3pOCTaHHIO 3aJ0BOJICHOCTI TMOIIYyKadiB POOOTOI 13 CyYaCHUMHU LUPPOBUMU
IHCTpyMEHTaMH. 3a pe3yJbTaTaMH EKCIEPUMEHTAIBHOIO0 TECTYBaHHS Oyio
MiATBEP/KEHO, 1110 BUKOPUCTAHHS BE03aCTOCYHKY MIJABHUIIYE SKICTh pe3loMe Ta
piBEHb 3aJI0BOJICHOCTI KOPUCTYBayiB y MIBTOpa Ta OUIbIIE pa3iB BIANOBIIHO B

MOPIBHSHHI 3 TPAAUIIHHUM TT1X0JIOM.
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MNPOI'PAMHA CUCTEMA JJIs1 CUM YIS ®GI3UYHUX
E®EKTIB Y MEXAHIII IT'OP

SOFTWARE SYSTEM FOR SIMULATING PHYSICAL EFFECTS
IN GAME MECHANICS

Abstract

The aim of the work is to reduce the time for developing and implementing
physical effects in game projects by creating a software system that will provide
modeling of key physical phenomena in an interactive environment.

The development methods are based on Python as the main programming
language, as well as on the use of the Django framework. The code for
integrating physical simulations can also be generated in JavaScript, Python and

C# using the Three.js, Chart.js, etc. libraries. The PostgreSQL relational database
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Is used to store data. The StarUML software development tool was used to
design the PhysiXLab system.

As a result of the work, a software system for modeling physical
phenomena was developed, which allows you to create simulations, obtain real-
time visualization, and generate code in Python, JavaScript, and C#.

Keywords: software system, physical simulation, Python, JavaScript, C#,

NumPy, SciPy, Three.js, Chart.js, PostgreSQL database, StarUML.

Anomayis

Metoto poOGOTH € CKOpOYEHHS 4Yacy Ha poO3poOKy 1 BIPOBAIKCHHS
¢13UYHUX €(EeKTIB y IrpOBl MPOEKTHU IUIIXOM CTBOPEHHS MPOTPaMHOI CUCTEMHU,
sKka 3a0€3NeUYMTh MOJICTIOBAHHS KIIFOUOBHX (DI3UYHHUX SBHUII Y 1HTCPAKTHUBHOMY
CepeIOBHIIII.

Metonu  po3poOku  OazyroThesi Ha Python sax  OCHOBHIM  MOBI
nporpamMyBaHHs, a TaKOoXX Ha BHUKOpUCTaHH1 ¢periMBopky Django. Kom s
iHTerpamnii (i3UYHUX CUMYIAIINA TaKoXX MOKe OYyTH TEHEpOBaHMM Ha MOBax
JavaScript, Python ta C# i3 Bukopucranasm 0Oi06miorex Three.js, Chart.js Ta
iHmmx. Jna  30epiraHHs  JaHUX ~ BUKOpUCTOBYeThcs  pensuiiiHa CYBJ]
PostgreSQL. Jlns npoektyBanHs cuctemu PhysiXLab BukopucTaHo iHCTpyMEHT
po3poOku mporpamHoro 3abesnedeHus StarUML.

SIx pe3ynbTaT poOOTH PO3POOJIEHO MPOTPAMHY CUCTEMY ISl MOJAEIIOBAaHHS
GI3BUYHNX ~ SBWIN, SKa JO3BOJSE€ CTBOPIOBATHM CUMYISIi, OTPUMYyBaTu
Bi3yalli3allifo B peaJlbHOMY 4Yaci Ta reHepyBaTtu kox MoBamu Python, JavaScript i
CH.

Knwuosi cnosa: mporpamHa cuctema, (izmuHa cumynsiig, Python,

JavaScript, C#, NumPy, SciPy, Three.js, Chart.js, CYB]] PostgreSQL, StarUML.
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Ilocmanoexa npobnemu. Y CydacHOMY CBITI IrpoBa IHAYCTpis MOCIAa€
OJIHY 3 MPOBIIHUX MO3UIIA cepell HaOUIbII TUHAMIYHMX 1 TPUOYTKOBUX cdep
iH(popmaniiinux TexHonorii. [{opoky et puHOK 3pocTae, 3any4yarouu MUIbHOHU
KOPHUCTYBayiB 1 reHEPYIOUd MUTbApAHI noxonau. IlomynspHicTs irop oOyMoOBIIeHA
iX 37aTHICTIO NPONOHYBAaTHM IHTEPAKTUBHUU [OCBIA, SIKUM MOegHYyE B coO01
poO3Baru, BUKJIMKH Ta €MOLiifHe 3anydyeHHs. Po3poOka Takux irop BHUMarae BiA
(axiBLiB MDKIMCUHUIUTIHAPHOTO MIAXONY, SKUW BKJIOYAE €JIEMEHTH MHCTEITBA,
JU3aifHy, MPOTpaMyBaHHs, a TAKOX 3aCTOCYBaHHS HOBITHIX TeXHOJOTiH. OgHUM
13 HaWOLIbII BaXKJIMBUX ACMEKTIB Yy I[bOMY IPOILIECI € CTBOPEHHS peajiCTUYHUX
GBUYHUX CUMYIAIINA, SKI JO3BOJIAIOTH IrpaM BUIJISAIATH TPaBAONONIOHO 1
IPHUPOJTHO.

®di3uyHi1 ehEeKTH € HEBIIIUILHOIO YaCTUHOK Cy4acHUX Irop, OCKITLKH BOHH
3a0€3MeuyloTh JIOTIYHY Ta Bi3yallbHY peadiCTUYHICTh. Bing cmocoOy mamiHHS
MepcoHa)ka 3 BHCOTH JIO0 CKJIQJHUX CUMYIALINA B3aeMojii 00'ekTiB — ¢i3uka
Bijlirpae KiIOUOBY poib y GOpPMYBaHHI irpoBOro cBiTy. Ii BUKOpHCTaHHSA POOHTH
irpu OUTBII 3aXOIUTIOIOYUMHU, CIIPUSE CTBOPEHHIO 1HTEPAKTUBHOTO CEPENOBHUIIA,
SIK€ BIIYYBAETHCA <CKMBHM» 1 HAOMMKEHUM 0 peajbHOro cBity. Hampuxman,
CUMYJISAIISI BOJH, UMY, BITPY a00 31TKHEHb 00'€KTIB J03BOJISE TPABIISIM HE JIUIIE
CIIOCTEpITaTH 3a MPOIECaMM, ajie i aKTHBHO B3a€EMOJIATH 3 HUMH, IIO0 3HAYHO
IIJBUIIY€E PIBEHb 3aHYPECHHS.

Cumymsinis ¢i3udHUX €(EeKTIB y MeXaHill irop 3abe3mneuye BiATBOPECHHS
peanicTUYHOI MOBEAIHKK O0'€KTIB Y MPOCTOPi 3 ypaxyBaHHSAM 3aKOHIB (i3UKH:
TaKUX SK TpaBiTallis, TEPTS, MPYKHICTb, 3ITKHEHHS Ta 1HII (yHIaMEHTaJIbHI
suma [1]. Ile mo3Boysie CTBOpIOBaTH CIIEHM, SIKi JIOT1YHO BiJITOBiAAIOTh
OYIKYBaHHSIM KOPHUCTYyBaua, i THM CaMUM 3MIIHIOBATH KOTO €MOITIMHII 3B 30K 13
rpoto. Hampukman, sxmio rpaBenp MAKUAAE OO0’ €KT y TOBITpsA, HOTO pPyx 1
MaJiHHS TMOBUHHI BUMISIAATH NpUpPOAHO. Taki edexTh MiABUIIYIOTH AOBIPY 10

IrPOBOTO CBITY Ta POOJSATH HOro OB MPUBAOIUBUM JIJIs TPABIIIB.
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Kpim Toro, ¢i3uka B irpax BUKOPHCTOBYEThCA HE TIUIBKHU JJISI peanizamii
peayiCTUYHOI MOBEAIHKA TNEepcOHaXiB abo o00'ekTiB, a ¥ s CTBOpPEHHS
YHIKQJIbHUX ITPOBUX MEXaHIK, SIKI JOJAl0Th IMMOMHU 1 PI3HOMAHITTA IPOBOIO
nponecy. Hampukian, y Aeskux irpax rpabisiM HEOOXIJTHO BUKOPHUCTOBYBATH
(13U4H1 3aKOHU 151 BUPIIICHHS FOJIOBOJIOMOK, TaKUX SIK OalaHCYBaHHS 00'€KTIB,
CTBOPEHHSI MOCTIB a00 KepyBaHHS MOTOKaMu Boau [2]. ¥V myTepax ¢i3uka 4acto
BUKOPUCTOBYETHCS JIJI1 MOJICTIOBAHHS TPAEKTOPil Ky/b 1 rpaHart, a B CIIOPTUBHUX
CUMYJISATOpax — JUIs nepeadadeHHs pyxy M'adya abo MOBEIIHKM I'PaBLIB Ha IMOJII.
Taki MexaHIKM CTBOPIOIOTh HOBI BUKIHMKM Ta CMOCOOM B3a€EMO[Ii, IIO CIpUsE
TPUBAJIOMY 1HTEPECY 110 TPH.

Taxum uywHOM, (i3UYHA CHUMYJAIIS € BaXKIWBOI CKIQJOBOIO Cy4acHOI
irpoBoi immyctpii. i 3acTocyBaHHS [103BONS€ TIOEIHATH PEANiCTHUHICTB,
3aXOIUTIOIOYMH IFPOBUM JTOCBIJ 1 MOXJIMBICTh CTBOPIOBATH HOBI, YHIKQJIbHI I'POBI
cBiTH. 3aBasKu (Gi3ulll IrPU MEPETBOPIOIOTHCS 3 MPOCTUX PO3BAr Ha IHTEPAKTUBHI
Cepe/loBUINA, SKI MPOMOHYIOTh TPaBIsIM  OE3MEXHI  MOXJIHUBOCTI IS
JOCIII>KeHHsI, HABYaHHS Ta PO3Bar.

Ananiz ocmaunuix o0ocniodcenv i nyoaikayiti. Po3poOka cuctemu s
cuMyisaiii GizmgHUX edeKTiB y MexaHill irop BUMAarae ACTalbHOTO aHalli3y
ICHYIOUMX MpPOTrpaMHHMX aHaJIOTiB, SKI BUKOPUCTOBYIOTBCS JJIi BHUPIIICHHS
noniOHuX 3aBaaHb. Po3risHeMo icHyroui 01610TeKu Ta pyIii Gi3ukH.

Box2D € onniero 3 HainmomymspHimmx 616miotexk st 2D-¢i3zuku. Bona
IITUPOKO BUKOPUCTOBYETHCS y MOOUTBHUX 1rpax, TOJOBOJIOMKaxX 1 muiatgopMepax
3aBASKU CBOiM edexTmBHOCTI ¥ mpocToTi iHTerparii [3]. bibGmioreka mporonye
6a30Bi (pi3wuHiI MomeNi, Taki K rpaBiTaIlisi, 3ITKHEHHS, TEPTS, a TAKOK 00pOOKY
MPYXHUX 1 HEMPYXKHUX B3aemonin. OcHoBHuME TiepeBaramu Box2D € Bucoxka
MPOAYKTUBHICTh 1 JIETKICTh y BHKOpUcTaHHI. [IpoTe i MOXIHBOCTI 0OMEkeH1
poOOTO0 BUKIIIOUHO 3 2D-cepenoBuliieM, 0 YHEMOXKIUBIIOE BUKOPUCTAHHS JJIs

cKkiIagHuX 3D-CUMymsITin.

123



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 1. Ne 7.

Bullet Physics — 11e noTyHuU IHCTPYMEHT JIJIsl MOZIeJIIOBaHHs Qp13uku y 3D
[4]. L1s 010110TEKa BUKOPUCTOBYETHCS B 0AaraTb0X KOMEPLIMHUX IFPOBUX PYLIIfX,
takux sk Unreal Engine, 1 mnpononye mupokudi Hablp GyHKIIN s
MOJIENIIOBAaHHS JIMHAMIKM TBEPAUX TIJ, 31TKHEHb, MPYKHUX 1 HENPYKHUX
B3a€EMO/II, a TAKOK MOJEIIOBaHHS TKaHUH 1 piauH . OnHiero 3 nepesar Bullet e 1i
MOAYJIBHICTh, SIKa J03BOJIAE€ ananTyBaTu O10710TEKYy IiJi KOHKPETHI MOTpeOH.
BonHouac, BHCOKa CKJIaIHICTh HalalITYBaHHS MOXXE CTaTH TEPEIIKOJOI0 IS
MEHIII TOCBITYEHUX PO3POOHUKIB.

Matter.js — me JavaScript-6i0mioteka ans 2D-di3uku, opieHTOBaHa Ha
BUKOPUCTaHHA B BeO3acTocyHkax [5]. BoHa Hajgae MMHPOKUN CHEKTP
IHCTpYMEHTIB sl poOOTH 3 JAMHAMIYHUMH O0'€KTaMH, BKJIIOYAIOYH OOpOOKY
rpaBiTanii, 31TKHeHb 1 TepTs. OcHOBHa mnepeBara Matter.js — Ti iHTerpamis 3
BEOTEXHOJIOTIIMH, IO 3abe3neuye JIETKy poboTy y Opaysepi 0e3 morpedu y
BCTAaHOBJICHHI JOIATKOBOTO MporpaMHoro 3adesmnedeHHs. [Ipore 6ibmioreka mae
OOMEXEHHsSI Y TPOAYKTUBHOCTI HJisi CKJIAJHUX CIHEH 3 BEJIHUKOI KUIBKICTIO
00'eKTiB.

Ammo.js € moptom Bullet Physics mns JavaScript, mo mo3Boiuse
BUKOHYBaTH (pizuuHi cumynsanii y 3D-npoctopi 6e3nocepenupo y Opaysepi [6].
3aBasiku  BUkKopucTaHHIO WebAssembly, 0i0mioTexka 3a0esmnedye BHCOKY
IPOAYKTUBHICTD 1 MATPUMYE CKJIaAHI MOJENI, Takl K Aedopmariii, piiuHu Ta
B3aemMofii TBepaux Tul. OAHAK CKIAMHICTh Y HAJNANITYBAaHHI W BETUKHUN PO3MIp
61067110TEeKH MOXYTh OYTH TIEPEIIKOAOTO JJIsI BUKOPUCTAHHS B IPOCTUX MPOEKTAX.

He3Baxxaroun Ha mupokuii BUOIp IHCTPYMEHTIB, OUTBIIICTH ICHYIOUHX
pillieHh Ma€ TEBHI OOMEXEHHS: 3aJIeKHICTh BiJl KOHKPETHUX IUIATHOPM YU
pymiiB (Hampukian, Bullet Physics moTpeOye monaTKoOBUX HaNamITyBaHb IS
BUKOPHUCTAHHS y BEOCEPEIOBUIII); CKIAAHICTh 1HTErpallii Ta HaJdalITyBaHHS IS
pO3pOOHUKIB 13 0a30BUMH 3HAHHSIMU; BHCOKI BHMOTH JO amapaTHOTO

3a0e3MevyeHHss, OCOOJIMBO JJIsl CKIAJHUX CUMYJALIN; Opak THYYKOCTI s
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HaJalTyBaHHsA cneuupiuHuX MexaHik 1 ¢yHkuid. OtTxe, icHye mnpobOiema
MOJAJIBIIOT0 PO3BUTKY LIUX 3aCO0IB.

Mema cmammi. MeTolo poOOTH € CKOpPOYEHHS Yacy Ha pO3poOKy i
BNPOBA/KEHHSI (PI3MYHUX €(EeKTIB y IrPOBl MPOEKTH ULUISIXOM CTBOPEHHS
MPOTPAMHOI CUCTEMH, sika 3a0€3MeUuTh MOJEIIOBaHHS KIIOUOBUX (HIZUUHUX
SBUI Y IHTEPAKTUBHOMY CEPEIOBHIIII.

Buknao ocnosnoco mamepiany oocnioxcenusn. Iadopmariiiina Moaenb
CUCTEMU CUMYIALIT (PI3MYHUX €(EeKTIB y MeXaHill irop BifoOpa)kae OCHOBHI

KOMITOHEHTH CUCTEMU Ta B3aEMO3B’A3KU MK HUMH (puc. 1).

iR Pywwin

'y

Mapaserpn camynayi

fani ana excnopty Mesemep cuuynauii iawyni ob'exmwicTasm
A
Peayneratwiabepexesma Komanm sizyanizauyj
4 v v h 4
o, Komarai sanyciyl y
Moy TeopeTiumm 3HaHe leweparop GitinioTex i Cxosuie qaix Magyns eisyanizauj
HANAWTYEIHHA
A A
Texctiwynorumegia  3anumi +3 Teoplho  3amuT Ha excnopt  BiGinlotess wa JS, Python, C# Joliparenna cuesu
4 v \ 4

lurepdeic kopucTyEaYa

F Y
llocyn poseonexo  AsTopuaayiki taw

v

Cucrena astopmzayji

Puc. 1 IadopmariitHa MOACITb CHCTEMHU CHMYJISIIIT

IlenTpanbHot0 NaHkKow B3aemomii € IHTepdeiic kopuctyBada (Ul), sxwmii

3a0e3neuye KOMYHIKAIII0O MIXK KOPUCTYBauye€M 1 BHYTPIMIHIMU MOAYISIMH.
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KopucTyBay 1HIL1I0€ KOMaHU 3alyCKy CUMYJIALIT Ta HAJIAIITYBaHHS apaMeTpiB,
Kl HaaxolaTh 1o MeHemxepa cumynsmiid. Lleii KOMIOHEHT BiANOBiZae 3a
KOOPJIMHAIIID CUMYISLINHOTO TMpolecy: nepeaae mnapameTpu 10 (i3U4HOro
pyutist (PhysicsEngine), kepye Bizyamnizauiero uepe3 Mmonyib Renderer Ta 306epirae
pe3yAbTaTH y CXOBUINE JaHUX.

PeanmicTyHICT, CUMYISIIA Yy KOMII'IOTEPHUX Irpax Oarato B 4YOMY
3aJIeKUTh BiJl TOTO, HACKUIBKM TOYHO B HHUX 3MOJICJIbOBAHO (PI3WYHI SBUIIA.
BinTBopenHs rpaBiTailii, TepTsd, 31TKHEHb, OOEpTaHHS Ta IHIMKMX eQeKTiB
JI03BOJIIE 3aHYPUTH TpaBlsl y CBIT, 1€ OO0 €KTH TMOBOJATHCS 3BUYHO 1
nepeadadyBaHo, a IrpoBa MeXaHika OyyeThCs Ha JOTTYHINA Ta 3pO3yMiTiH OCHOBI.
[Ilo6 3a0e3meynTH TaKy TMOBEAIHKY, KOXXeH (QI3u4HUil e(eKT OomucyeThecs
BIJIMOBIIHOIO (PI3UYHOI0 MOJEIUII0, sika (opmaiizye sBUIE 3 BUKOPUCTAHHSIM
3aKOHIB MEXaHIKH, JUHAMIKH 200 OMOopy CepeI0BHUIIIA.

[Ipu 1BOMYy BpaxoBYEThCS, SKI 3 MapaMeTpiB € 3MIHHUMH, a SKI —
(hiKCOBaHMMU TPOTATOM CUMYJIAILT, @ TAKOXK UM MJIArae epekT CrpoIieHHo 6e3
BTpaTH npaBaonoaioHocTi. Taki pileHHs MPUUMAaIOThCS Ha eTall MPOeKTyBaHHS,
00 30eperTu 6ajsaHc MiXk Bi3yaJdbHOIO JIOCTOBIPHICTIO Ta MPOIYKTHUBHICTIO.

Ilst Momenp MOTIM aganTy€eThCs A0 MPOrpaMHOI peaizaillii, o nepeadayae
TPAHCIAIII0 MAaTeMaTHYHUX PIBHSIHb Ta (GOPMYJI Yy JOTIKY HPOTrPaMHOTO KOAY.
KonkpeTHi mapameTpu, Takl K Maca, IIBHJKICTh, MPUCKOPEHHS YW Koe(]illieHT
TEPTS, PEATI3yIOThCS Y BUITISAI 3MIHHUX, TOA1 SIK 3aKOHU B3a€MOJI1i BUPAKAIOTHCS
yepe3 (QyHKIli, SKi OHOBIIOIOTH CTaH OO ’€KTIB HAa KOXXHOMY KpOIll dYacy.
CTpykTypu AaHHUX JO3BOJISIIOTH ONHUCATH CKiIaaHI 00’ekTH, 30epiratk ixHi
¢Gi3M4HI XapaKTepUCTUKU Ta KOOPJWHATH, a TAKOX OPTraHi30BYIOTh OOYHCIICHHS 3
e(eKTUBHUM JOCTYIIOM [0 BIIACTUBOCTEH.

OxpeMo TOTPIOHO PO3TISIHYTH ANTOPUTMH [JIsl BUSBICHHS 3ITKHEHBb. Lli
aJTOPUTMU 3a3BUYAll BUKOPHCTOBYETHCS JUISl 3aITyCKY pEaKiliid, TaKUX SK 3MiHa

MIBUAKOCTI, 00epTaHHs a00 3HMINEHHS 00'ekTiB. HalmomupeHimumMyu MeTogaMu
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€ Axis-Aligned Bounding Box (AABB) i1 nepeBipka TOHOK 31TKHEHHS.

AnroputM AABB BUKOpPUCTOBYETbCA sl TMEPEBIPKU MEPETHHIB MIXK
MPSIMOKYTHUMH OO0'€éKTaMU Ta BKJIIOYA€ HACTYMHI KPOKHU: JIJISI KOKHOIO 00'€eKTa
BHU3HAYAIOThCA MEX1 (MiHIMaJlbHI Ta MaKCMMaJlbHI KOOPAMHATH MO KOXHIN 0cC1);
BUKOHYETHCSA TEPEBIPTE, YU MEPETHHAIOTHCS L1 MEX1 Yy MPOCTOPl; SAKIIO MEXKi
MEePEeKPUBAIOTHCSI, B11I0YBAETHCS 31TKHEHHS.

[Ticms BusgBICHHS 3ITKHCHHS HEOOXIJHO BH3HAUMTH, SK 00'€KTH
B3a€EMOJIIOTH MDK c00010. Peakiiss Ha 3ITKHEHHs 0a3yeTbcsi Ha (DI3MUHHX
NPUHINIAX, TAKUX K 30€pEeKEHHS IMIYNIbCy Ta €HEeprii. 3aleXHO Bif THITY
00'ekTIB 1 iXHIX (I3UYHUX BIACTUBOCTEH, peaKilii MOXKE BKIIOYATH 3MIHY
IIBUJIKOCT1, 00epTaHHs a00 pyiHyBaHHS.

Anroput™ peaxilii 3 ypaxyBaHHSM IPYXHOCTI BKIIOYa€ HACTYITHI KPOKH:
BUKOPUCTOBYETHCS 3aKOH 30€peKEHHS IMITYJIbCy I PO3paxyHKy HOBHX
MIBUAKOCTEN; 3aCTOCOBYETHCS KOEQIIEHT NPYKHOCTI (€) sl BU3HAUCHHS
IIBUJIKOCT] MICJS 31TKHEHHS, OHOBIIOIOTHCS IIBUIKOCTI 00'€KTIB BIAMOBIIHO IO
pPO3paxoBaHUX 3HAUYCHb.

Axmo 00'ekTM MapTh 00EpPTaHHS, peakilis BKJIOYAE 3MIHY KyTOBOI1
mBUAKOCTI. L{e 3a7eXuTh Bl TOYKH TIOTUKY Ta MOMEHTY 1HEPIlli 00'€KTIB.

CucTtemMa Mae aBa OCHOBHI THIM aKTOPIB: KOPUCTYyBad 1 pPO3POOHUK.
KopuctyBau B3aeMopie 13 CUMYISIISIMH, HAJAIITOBYE IapaMeTpH, Ieperisaac
pe3ylbTaTh Ta BHUBYAE€ TEOPETUYHI OCHOBH (i3uuHUX TmporeciB. Po3poOHUK
BI/IMOBIJIa€ 32 CTBOPCHHS, OHOBJICHHS Ta BHJAJICHHS CUMYIAILIN 1 TEOPETUIHUX
MOJYJiB, 3a0e3Meuyloun aKkTyaldbHICTh 1 (pyHKIIOHATBHICTh cucTemMu. [liarpama

BapiaHTiB BUKopucTaHHs cuctemMu PhysiXLab naBenena na puc. 2.
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Cucrema PhysiXLab

% e
T BuGip cumyanyii

Kopucryeau G-en
pHCTY \ T

«extend» ™,

wextends Nepernng

TEOPETHUHMX OCHOE
poBoTi cumyAnAljl

3apaHTaMEHHA KOAY
ANA NpOTpaMyEaHHA
ENACHKX NPOEKTIE

Peparyeannn
napameTpie y

HanawtyeavHa peanHomy uaci

napameTpie
chmyanAuii

Lt -~ ]
&7 sextends Aoaaeanuna crmynauyii
BupganeHun
cumynayit

OHoBNEHHA
TEOPETHUHOIO
Moaynio

X

Pozpobnsk

Al

MNepernng cumynayii e
peanbHOMY 4acl

Acaaeannn
TEOPETHUHOID
mogyMo

Bupganenun
TEOPETHUHOIO
Mogynio

Puc. 2 Jliarpama BapiaHTIiB BUKOPHUCTAHHS

Apxitektypa cucteMun PhysiXLab 3 BukopucrtanHsMm  11abJ0HIB

«/lexopatop» 1 «CTpareris» npeacTaBieHa Ha puc. 3.

KopucTtyBau B3aemomie 13 CHUCTEMOIO Yepe3 CUMYIAIIl, SKi MOXYTb
HAJAIITOBYBAaTUCS 3a JOMOMOTOI0 MapaMeTpiB Ta BimoOpaxaTH pe3yibTaTH.
JlomaTKOBO KOPUCTYBA4 MA€ JOCTYII 10 TEOPETUUHUX MOMYIIB, 110 3a0€3MeUyI0Th
po3yMiHHA (Gi3WYHUX NPUHIHMIB. PO3pOOHUK, y CBOIO HYepry, ympaBisie MUMHU
CUMYJAIISIMA  Ta TEOPETUYHUMHU MOIYISIMH, JOAAIOYH, OHOBIIOIOYH YU

BUJASIIOUH 1X.

Cumynamii  peanizyrorb mabimoH «J/lexkoparop». ba3zoBa cumymsiis

(BaseSimulation) Hagae ocHOBHI (DyHKIIIT 3aMyCKy Ta BiJoOOpakeHHsI pe3ysIbTaTiB.
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[Is Ga3oBa cTpykTypa Moxe OyTH pO3LIUpPEHA Yepe3 JEeKOPaTOpH, SKi J0AAI0Th
cneuudiuHl  QyHKUI{, HANPUKIAA, MOKpPalleHHS rpadikd YU I1HTErpaiito
ckianHimux ¢i3uunux mojaenei. SimulationDecorator 006'eqHye m107aTKOBY
(yHKLUIOHAJIBHICT, @ KOHKpEeTHI peanizamii, Taki sk AdvancedSimulation,

JOJIaI0Th KOHKPETHI MOJIMIICHHS.

Simulation Use
BaseSimulation . d
+name I
; +parameters | +interactWithSimulations()
pies , '<} +run | +configureParameters()
+displayResults() un() viewResul
+displayResults() o " wResults() _
+B3AEMOAE 2 | +studyTheoreticalBasics()

+BuGMpac 4il
+repye Hepes
+HABUAETLCR

User Action Context

SimulationDecorator D
eveloper
= +setStrateqy(SimulationStrategy)
+decorate() +createSimulations() +executeStrategy()
+updateSimulations()
+deleteSimulations()
+manageTheoreticalModules()
+EMKOPUCTOBYE
AdvancedSimulation +0HOBN0E SimulationStrategy
+addPhysics() / +execute()
+enhanceGraphics()
TheoreticalModule /‘7
+title g
+content / \
+display() Smplestisieny ComplexStrategy
+execute() rexecute()

Puc. 3 Jliarpama koHIIeNTyaJbHUX KJIACiB

[Ila6mon «Crpaterisi» peanizoBaHo uepe3 kimacu SimulationStrategy,
SimpleStrategy Ta ComplexStrategy. Kontexct xopuctyBada (User Action
Context) 3a0e3nedyye MexaHi3M BUOOPY Ta BUKOPUCTAHHS CTpaTerii, ika BU3HAUa€
cnoci0 B3aemofii KOpUCTyBada 13 CUMYNsIisMu. Hampuknaa, mpocta crpareris
MOXKE€ BHKOPHUCTOBYBATHCH IJisi 0a30BHX il (BUOIp mapaMeTpiB), a CKIIaJIHA

cTparerist — s 0araToOKpOKOBUX a00 ONTHMI30BaHHUX CIICHAPIIB.

Takum uunoM, cuctema PhysiXLab BuxopucTtoBye 111 1mabnoHu AJist

3a0€3MeUYeHHsI THYYKOCTI Ta MAaciiTabOBaHOCTI, JO3BOJSIOUM PO3POOISATH
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CKJIaJIH1 B3a€MO/II1 Ta PO3MIMPIOBATH (DYHKI[IOHAJIBHICTh 0€3 HEOOXITHOCTI 3MIHU
0a30B0O1 apXITEKTYpH.

ExcriepumeHTanabHe TECTyBaHHS MPOrpPaMHOi CHUCTEMH OYJIO MPOBEAECHO
BIJIMOBIJHO O METH CKOPOYEHHS Yacy Ha CTBOPEHHS Ta BIPOBAKEHHS (PI3UUHUX
edeKTIB y IrpoBl NPOEKTU. JlJIsi TEpeBIpKU JOCSITHEHHS METH pPoOOTH Oyio
MIPOBEJICHO EKCIIEPUMEHT,SIKUI MOJISIraB y MOPIBHAHHI Yacy, HEOOXIIHOTO s
po3poOku (i3uyHUX e(EeKTIB 3a JOMOMOrOK TPAAUIIHHOTO MIAXOAYy, 1 Yacy,
BUTPAYCHOTO0 HA BUKOHAHHS THUX CAMHUX 3aBJaHb 13 BHKOPUCTAHHIM CHUCTEMH
PhysiXLab. VYwacHuku exkcnepuMeHTy, MOAUIEHI Ha JABl TPYIH, OTPUMAIH
3aB/IaHHS CTBOPUTHU KiJIbKa (QI3MYHUX e(EeKTIB, 30KpeMa MOJICIIOBAHHS TpaBiTallii,
TEPTS Ta MPYKHUX 3ITKHEHb. YYACHUKAMU E€KCIIEPUMEHTY OYyJIM pPO3pOOHUKH 3
0a30BUMHU 3HAHHAMHU (I3UKA Ta JOCBIAOM pOOOTHM 3 IHCTPYMEHTAMH JJis
MoJienfoBaHHS (Di3UYHKMX sBHI. BOHM Maiu BMITH BHKOPHUCTOBYBAaTH OOpaHy
MOBY mporpamyBaHHs (JavaScript, Python a6o C#) nns iaTerpamii QpizmaHNX
edekTiB y cBoi npoektu. Ilepma rpyna BUKOHyBana 3aBJaHHS 3a JOIOMOIOIO
3BUYAMHUX IHCTPYMEHTIB, 3 SKUMH BOHH TpAIIOBAIM paHiiie (Tadm. 1).

Tabnuns 1 — PesynbraTu eKCriepuMeHTY AJIs IEPIIOoi TPYIH YYaCHUKIB

YyacHuK MopentoBaHHS Mosga iHTerparrii Yac  BUKOHAHHS
edexTy (xB)
VYyacuauk 1 O6epranus JavaScript 45.23
YyacHuk 2 O6epranus Python 44.77
YyacHuk 3 Pyx mo tpaekTopii | JavaScript 60.12
VYyacHuk 4 3ITKHEHHS C# 54.88
YyacHuk 5 ['paBirairis Python 50.10
VYyacHuk 6 Tepts C# 48.55
Yyacauk 7 OO6epraHHs Python 43.90
YyacHuk 8 Pyx mo tpaekTopii | JavaScript 57.45
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Hpyra rpyna BukopucToByBasa (yHkuioHan cucremu PhysiXLab,
BKJIFOYAIOYM 1HCTPYMEHTH JMJI1 aBTOMAaTUYHOIO HaJIAIITyBaHHS MapameTpiB 1

Bi3yallizallii pe3yJbTaTiB y peaibHoMy 4aci (Tadu. 2).

Tabnuus 2 — Pe3ynbraTtu eKCIepuMEeHTY AJI IpYroi rpynu Y4acHHUKIB

YyacHuk MogpentoBanns edexty | MoBa iHTerpaiiii | Yac BUKOHaHHS (XB)
VYyacHuk 1 Ob6epranHus Python 31.05
VYyacHuk 2 Pyx o TpaekTopii JavaScript 41.40
VYyacHuk 3 3ITKHEHHS C# 37.95
VYyacHuk 4 ['paBiraiis Python 34.50
YyacHuk 5 Tepts C# 33.12
YyacHuK 6 OOepranHs Python 30.36
YyacHuk 7 Pyx mo tpaekTopii JavaScript 37.02

Pesynprati eKcriepuMEHTY JO3BOJHJIM OIIIHUTH, HACKUIBKA CHCTEMa
PhysiXLab cnpusie ckopoueHHIO 4acy po3poOku (i3MYHUX €(EKTIB, a TaKOX i
BILJIMB HA 3PYYHICTH 1 IKICTh POOOTH PO3POOHHMKIB.

Cepenne apupMeTHUHE Yacy BUKOHAHHS 3aBIaHb I Tepiioi rpynu (06e3
BukopuctanHs cucremu PhysiXLab) cranoButs 50.63 XBHIMH, TOJI K JJIS IPYroi
rpynu (3 BukopuctanHsaMm cuctemu PhysiXLab) cepenne 3HaueHHS CTaHOBHUTH
34.49 xpunun. Takum uymHOM, cuctema PhysiXLab ckopotuna cepenniii uac
BUKOHAHHS 3aB/1aHb Ha 31% MOPIBHSHO 3 MEPIIOIO TPYIIOLO.

Bucnosxu Y pamkax poOOTH BHUKOHAHO PO3POOKY MPOrpamMHOI CHUCTEMHU
PhysiXLab nns monemtoBanHs (Hi3UYHUX SBUII y THTEPAKTUBHOMY CEPETOBHIII.
Bukopucranas 1i€i CUCTEMH JO3BOJISIE CKOPOTHUTH dYac po3poOku (izmaHmX
edexriB Ha 31% MOPIBHAHO 3 TPATUIIHHUMU ITIAX0IAMH, IO 3HAYHO IIiJBHIIYE

e(exTuBHICTh 1HTETpalii GI3UYHUX CUMYIISILIA Y IPOEKTH PI3HOTO TUILY.
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SOFTWARE QUALITY MODEL FOR TUNING THE CLASS OF
POLYHARMONIC ACOUSTIC SIGNAL GENERATION SYSTEMS

Abstract. The paper addresses the problem of software quality evaluation
for automated professional tuning of acoustic string musical instruments. It is
shown that modern approaches to software quality assurance are mainly based on
the ISO/IEC 25000 SQuaRE series of standards. However, the basic ISO/IEC
25010 quality model does not fully consider the specific features of software
intended for the analysis of polyharmonic acoustic signals and professional
musical instrument tuning. An analysis of recent studies in the field of software
quality modeling, assessment and evaluation has been conducted, demonstrating
a transition from universal quality models to domain-oriented structures that
incorporate specialized characteristics, metrics, and evaluation procedures. The
purpose of the study is to extend the ISO/IEC 25010 product quality model in
order to enable quality evaluation of software for tuning acoustic string musical
instruments. Within the research, the performance efficiency characteristic of the
ISO/IEC 25010 quality model has been extended by introducing domain-specific
attributes adapted to the requirements of automated tuning of acoustic string
musical instruments. The proposed extension supplements the standard attribute
structure with the additional accuracy and precision attributes, while preserving
compatibility with the original quality model. The obtained results provide a
foundation for the further formalized development of procedures for software

quality measurement and evaluation in the field of automated professional tuning
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of acoustic string musical instruments, as well as for the creation of
corresponding metric systems and software quality evaluation tools.
Keywords: software quality, ISO/IEC 25010, SQuaRE, tuning of musical

instruments, acoustic signals.

Problem statement. Software quality assurance (SQA) is a critical
component of modern software engineering, encompassing a set of processes,
methods, and tools aimed at ensuring software products meet established quality
standards, stakeholder requirements, and industry regulations throughout the
development lifecycle. The importance of SQA stems from the fact that modern
software underpins critical sectors such as finance, medicine, transportation,
industry, and cybersecurity, and errors in such systems can lead to significant
financial losses, data leaks, infrastructure disruptions, and threats to human
safety. Furthermore, effective software reduces defect-fixing costs, reduces
technical debt, improves the reliability, security, and competitiveness of software,
and ensures the stability and predictability of development processes [1-3].

Systems for generating polyharmonic acoustic signals include the class of
acoustic string musical instruments (ASMIs), which is thoroughly examined in
the current study. One way to optimize this class of systems is to adjust the string
tension to achieve an optimal, mathematically defined pitch ratio of the sound
system (musical scale), which is therefore implemented as a tuning process. At
the same time, a thorough analysis of the domain and directly related scientific
research, a study of the historical development of tuning tools, an examination of
the functionality of existing mobile software, and a summary of expert
assessments of such tools [4-7] have revealed a contradiction between the need
to improve the quality of software for tuning ASMIs in accordance with the high

demands of specialist users.
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In this situation, it is advisable to turn to the ISO/IEC 25000 SQuaRE
series of standards [8], which is a generally recognized framework for defining,
measuring, and evaluating software quality. At the same time, despite its
conceptual completeness, the basic quality model proves insufficiently adequate
for software designed for tuning ASMIs, as it does not fully define and formalize
a number of quality attributes important for this domain, particularly those
related to acoustic factors.

Analysis of recent research and publications. Modern research clearly
demonstrates the transition from a general understanding of quality to an
instrumental, metric-driven approach. In [9], a software tool for determining
software quality using metric analysis methods was proposed, which emphasized
the problem of the lack of unified standards for metrics and the complexity of
interpreting their values. This direction was deepened through the formalization
of the assessment procedure based on ISO/IEC 25010 and ISO/IEC 25023 [10],
through the direct combination of quality model, indicators and metrics as the
basis for measurement [11] and through the construction of a comprehensive
assessment system, where quality is presented as a structured system of
characteristics and attributes taking into account the cost of transition between
quality states [12]. Another notable line of development is the multi-criteria
ranking of ISO model characteristics for specific classes of software systems. In
[13], the lack of established evaluation procedures and excessive subjectivity
were directly indicated for the complexes of fire control automation tools of
artillery units, after which new metrics, elements of their evaluation and the
application of the method of hierarchy analysis were proposed to determine
priorities at all levels of the hierarchy. In [14], the same approach was developed
in the model of giving advantages to the characteristics of the software through
the utility function, interpolation of tabular functions and a three-parameter

hierarchical structure of criteria. At the same time, in the system of
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comprehensive software quality assessment, it was emphasized that
characteristics such as maintainability, portability, security, compatibility,
reliability, ease of use and functional suitability should be included in multi-
criteria optimization [12].

A separate direction of modern work is the evaluation of quality-in-use,
which is based on user experience and the results of the system in a real context,
and not only on technical specifications. In [15], a process model for software
quality assessment was tested and the relationship between performance
measurement and the detection of performance issues was shown, as they reflect
the perceived quality of the system by the user. In [16], it was also proposed to
extend ISO/IEC 25010 by adding information quality, learnability, actual
usability and user experience, and to build an integrated flexible framework for
modeling quality requirements and evaluating web applications. In [17], SQuaRE
was applied to assess quality during the use of the online system ‘“e-Ebola
Awareness System”, which made it possible to identify problems that reduce the
perceived quality of the portal. Finally, in [18], the FAQuiS framework for
context-sensitive software systems was proposed, which combines model
descriptions, log data, probabilistic models, heuristic metrics, clustering and
feature selection. An equally important application of SQuaRE is seen in works
on data quality. In [19], it was shown that data quality certification based on
ISO/IEC 25012, 25024 and 25040 in three European organizations increases trust
in data and helps to understand business processes more deeply. The authors of
[29] proposed a prototype tool based on ISO/IEC 25012 and ISO/IEC 25024,
which analyzes typical error patterns in data and allows to judge their current
state. In [21], a framework for assessing data cybersecurity was developed,
where the characteristics of conformity, confidentiality, traceability, availability
and recoverability were borrowed from ISO/IEC 25012, the corresponding

properties and basic metrics from ISO/IEC 25024, and the assessment process
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itself was adapted from ISO/IEC 25040. This demonstrates the trend towards
adapting SQuaRE to assess new aspects related to data quality.

In applied domains, SQuaRE is increasingly becoming a basis that is
further adapted to the specifics of a particular field. In [22], the ISO/IEC 25010
model was used to evaluate a system for monitoring and predicting the scientific
productivity of teachers. In [23], it was used to evaluate Building Information
Modelling (BIM) tools for landscape design in climate adaptation. A systematic
review of quality models for Al systems, software, and components [24] showed
that most quality models for Al are actually extensions of the traditional ISO/IEC
25010, and for Al software components, the study did not find established
quality models. This once again confirms that the basic ISO model is sufficient
for a general “framework”, but for specialized systems it requires domain
adaptation by introducing additional characteristics and attributes that reflect the
specific requirements of the relevant domain.

Summarizing the studies considered, it can be concluded that modern
approaches to modeling and assessing software quality are developing in the
direction of transition from static universal solutions to flexible subject-oriented
structures. This makes it possible to adapt models and methods of SQA to the
features of specific classes of software systems and their operating conditions, in
particular, software for configuring the class of polyharmonic acoustic signal
generation systems.

Purpose of the article

To expand the software quality model SQuaRE to provide the possibility of
evaluating the effectiveness of automated professional tuning tools for ASMIs.
To achieve this goal, it is necessary to consider the basic quality model of the
product, its purpose and components, and to form new elements of the model
adapted to the specifics of the domain.

Presentation of the main material of the study
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Polyharmonic acoustic signal generation systems are objects or complexes
that are capable of simultaneously creating and emitting sound waves consisting
of many frequency components — harmonics (partials). They combine an energy
source, a vibration excitation mechanism and a resonator, which allows forming
a complex, rich spectral composition of sound. Such systems are widely used in a
wide variety of areas, whether it is advanced industrial production or the creation
and performance of musical works.

Among the technical examples, one can single out specialized industrial
acoustic vibration generators, hydroacoustic stations, ultrasonic material control
systems, as well as digital sound synthesizers and multi-channel audio systems.
At the same time, there are also non-technical systems, a vivid example of which
are ASMIs, or chordophones, where the source of the polyharmonic signal is the
vibration of strings amplified by a resonator body. The study of this class of
systems requires special attention and detailed analysis. This is primarily due to
the high complexity and specific features of the process of their tuning, where
even minimal changes in parameters significantly affect the final spectrum of the
emitted sound.

According to the SQuaRE series of standards, the software product quality
model (SPQM) is a reference structure that defines a set of characteristics and
subcharacteristics intended for specifying quality requirements, their measurement
and evaluation throughout the software life cycle. The model is domain-
independent and can be applied to a wide range of software and information and
communication products. Therefore, it provides a general system of quality
characteristics that can serve as the basis for developing specialized quality
models adapted to the features of a particular class of software systems.

The proposed SPQM for automated tuning of ASMIs is based on this
reference model while taking into account the specifics of polyharmonic acoustic

signal analysis and the musical instrument tuning process. This approach
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preserves compatibility with the ISO/IEC 25010:2023 product quality model
while adapting the performance efficiency characteristic to the requirements of
the application domain.

Formally, the quality model can be represented as a set of characteristics

SPQM= (ChFuncSuit, ChPe}ffEﬁ‘, ChComp; ChlntCap; ChRel; ChSec; ChMain, ChFlex, ChSqf),

where each quality characteristic is defined by a tuple

Ch; = (Name;, Def;, Attr;),
where Name; 1s the name of the characteristic;
Def; 1s its definition according to ISO/IEC 25010:2023;
Attr; 1s a set of attributes (sub-characteristics) that detail the corresponding

characteristic.

In the proposed model, the quality characteristics defined by the ISO/IEC
25010:2023 standard are used as the basic structure of the model without changing
their composition. However, the performance efficiency characteristic (Chpeyzy) 1s
extended by introducing an additional set of attributes, taking into account the
features of the software for automated tuning of ASMIs. The need for such an
expansion is due to the fact that standard attributes characterize the efficiency of
the software product mainly in terms of execution time, use of computing
resources, and system capacity under given operating conditions. Thus, this
characteristic is focused primarily on assessing the efficiency of hardware
resource use and software execution performance, while in tuning tasks the
ability of the software to provide a high-quality result of the analysis of
polyharmonic acoustic signals and the tuning process itself is no less important.

For the user of such software, efficiency is determined not only by the speed

of operation or the use of computing resources, but primarily by how correctly and
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stably a software tool determines the parameters of the polyharmonic acoustic
signal and how quickly it provides a result that is accurate enough to perform the
tuning. In other words, during the external evaluation of a software as a “black
box”, the determining value is not the internal implementation of algorithms, but
the ability of a software tool to provide a high-quality tuning result under various
operating conditions. The higher the software efficiency, the closer the result of
automated tuning is to the target state of an instrument, and therefore, the less
effort and time it takes for a tuner to finalize it.

In view of this, it is advisable to supplement the standard attributes of the
performance efficiency characteristic with domain-specific attributes of accuracy
and precision, which directly characterize the correctness and repeatability of the
results of the analysis of polyharmonic acoustic signals and the tuning process. At
the same time, the time behavior attribute, defined by the ISO/IEC 25010:2023
standard, is retained unchanged and is used to evaluate the time characteristics of
the software, in particular the speed of determining the signal parameters and the
speed of performing the tuning process. Thus, the performance efficiency
characteristic is expanded without violating its basic structure, which ensures
compatibility of the developed model with the ISO/IEC 25010:2023 standard and
at the same time takes into account the specifics of tuning software.

After justifying the need to expand the performance efficiency characteristic,
the quality model of software for automated tuning of ASMIs can be formally

presented as

SPOM" = (Chfuncsuity Chperfig, Chcomp, Chinicap, Chret, Chsee, Chtain, Chrtex, Chsar),
Chpesey= (Nameperest, Defperterr, Attrperter),

where Chpezy is an extended performance efficiency characteristic, and the other

characteristics correspond to the quality model defined by the ISO/IEC 25010:2023

standard;
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Nameperiess = “performance efficiency” — a characteristic name (the same);

Defperier = “capability of a product to perform its functions within specified
time and throughput parameters and be efficient in the use of resources, and
achieve the required level of accuracy and precision of the produced results
under specified conditions” — a characteristic definition (modified);

Attrperess = (Attrrimesen, Attrresutil, Attrcap) — performance efficiency attributes
in the basic software quality model;

ALt perest = Attrperierr — (Attrace, Attrerec) — the extending performance efficiency
attributes with accuracy (Attracc) and precision (Attrerec) respectively;

— Is an operator that denotes the concatenation of two tuples.

Thus, the proposed extension does not change the structure of the basic
quality model ISO/IEC 25010:2023, but only supplements the performance
efficiency characteristic with attributes that reflect the specifics of the software
for automated tuning of ASMIs. Due to this, the model maintains compatibility
with the international standard, while providing the possibility of a more

complete evaluation of the software efficiency from the end user's perspective.

Conclusions

In this paper, a software product quality model for automated professional
tuning of acoustic string musical instruments is improved by extending the basic
ISO/IEC 25010 model through the refinement of the efficiency characteristic and
the introduction of additional quality attributes that reflect the specifics of
polyharmonic acoustic signal analysis and the tuning process. The proposed
model provides a foundation for the formalization of efficiency requirements for
tuning software. Combined with the developed mathematical models of the

ASMI and its tuning, it enables the definition of formalized procedures for
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measuring, evaluating, and comparing the quality of tuning software based on a

system of metrics and evaluation criteria.
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INTERACTIVE TECHNOLOGIES AS A COMPONENT OF AN
INNOVATIVE EDUCATIONAL ENVIRONMENT IN AN EDUCATIONAL
INSTITUTION

Abstract

The article presents a consistent and theoretically substantiated justification
of interactive technologies as an organic and system-forming component of an
innovative educational environment in a modern educational institution. The study
is conducted within the framework of the competency-based approach and reflects
the key priorities of the ‘“New Ukrainian School” reform, which defines the
modern educational environment as one of the nine essential elements of the new
school formula.

The concept of “educational environment” is clarified as a complex, multi-
level system encompassing spatial-objective, content-methodological, and socio-
psychological components. The notion of an “innovative educational
environment” is analyzed based on the works of O. Tsuniak, V. Khymynets, O.
Dubaseniuk, and other scholars, and is defined as a pedagogically purposeful,
dynamic educational space in which new ideas, approaches, technologies, forms,
and methods of teaching are systematically implemented to foster the development
of an innovative personality.

The essence of interactive technologies is examined on the basis of the
fundamental definition proposed by O. Pometun and L. Pyrozhenko, according to

which interactive learning is a form of collaborative and mutual learning where all
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participants are constantly engaged in active interaction, and the teacher acts as a
facilitator rather than a transmitter of knowledge. A classification of interactive
technologies into four groups is presented and characterized: cooperative learning,
collective-group learning, situational modeling, and discussion-based methods.

Five key arguments substantiating the organic unity of interactive
technologies and an innovative educational environment are proposed: a shared
value foundation oriented toward active learner engagement; functional
interdependence between the environment as a system of conditions and
technologies as means of their implementation; a common focus on competency-
based outcomes; digital and technological synergy; and theoretical recognition
within Ukrainian academic and regulatory discourse.

The article also identifies pedagogical conditions necessary for the
effective implementation of interactive technologies, including teacher readiness,
methodological coherence, reflective practice, a psychologically safe classroom
climate, and the rational integration of digital and traditional tools.

Keywords: interactive technologies, innovative educational environment,
educational institution, pedagogical innovations, New Ukrainian School,

competency-based approach.

Problem statement. The modern education system of Ukraine is undergoing
a profound transformation, due to both internal reform processes (primarily the
reform of the New Ukrainian School, NUS) and global civilizational challenges —
digitalization of society, growth in the volume of information, remote learning,
quarantine restrictions (Covid-19), and martial law. The response of education to
these challenges lies, in particular, in the formation of a qualitatively new
educational environment in which subjects of study are active participants in the

creation of knowledge.
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In the Concept of the New Ukrainian School (2016), the "modern
educational environment" is included in the list of nine key components of the
formula of the new school and is outlined as "a set of conditions, means and
technologies for teaching students, educators, parents not only in the premises of
an educational institution” [8]. The implementation of this vision is impossible
without the systematic introduction of pedagogical innovations, among which
interactive learning technologies occupy a leading place.

Despite a significant array of scientific works devoted to certain aspects of
interactive learning and the development of an innovative environment in an
educational institution, the issue of systematic substantiation of interactive
technologies as an organic and necessary component of an innovative educational
environment remains insufficiently covered.

Analysis of recent research and publications. The analysis of scientific and
pedagogical sources shows that modern researchers are increasingly focusing on
the problem of introducing innovative technologies into the educational process.
Theoretical foundations of innovative teaching technologies were developed in the
works of N. Aristova, Y. Babansky, V. Bespalko, O. Dubaseniuk, N. Kuzmina, O.
Malykhin, S. Safaryan, S. Sysoeva and other scientists. At the same time, the
issues of introducing innovative technologies into the practice of teaching became
the subject of research by I. Bekh, L. Danylenko, I. Dychkivska, I. Ziaziun, M.
Klarin, L. Korinna, O. Pekhota, O. Popova, L. Podymova, A. Prigozhin, L.
Rebukha, V. Khymynets, A. Khutorsky and others.

The theoretical foundations of interactive learning were developed in the
works of O. Pometun, L. Pyrozhenko, O. Pekhota, I. Dychkivska, N. VVolkova, S.
Sysoeva and other scientists, who substantiated the essence of interactive
interaction as a key factor in activating the cognitive activity of students. In their

research, interactive technologies are considered as those that provide subject-
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subject interaction, contribute to the development of communication skills, critical
thinking and the ability to cooperate.

The issues of practical implementation of interactive educational
technologies in education were covered in the works of O. Savchenko, V.
Kremenya, L. Khomich, O. Dubaseniuk, O. Tsyunyak and other scientists, who
focused on the need to update the content, forms and methods of teaching in
accordance with the requirements of the competence approach and considered
interactive technologies as an effective tool for modernizing the educational
process, which makes it possible to increase the motivation of students, to ensure
their active participation in education and create conditions for personal
development.

At the same time, despite significant achievements in this area, the problem
of development and implementation of interactive educational technologies
remains relevant in the domestic and foreign scientific and pedagogical discourse.
This is due to the need for further theoretical understanding of their potential,
clarification of didactic capabilities and identification of effective ways of
integration into the modern educational environment.

In a broad sense, the educational environment of an educational institution
Is interpreted as a set of material, pedagogical and psychological conditions that
ensure the effective implementation of the educational process and contribute to
the comprehensive development of the student's personality and cover, first of all,
the unity of actions of educational institutions, family, out-of-school state and
public institutions, information and cultural environment; a set of material
requirements in accordance with pedagogical, ergonomic, sanitary and hygienic
requirements for the educational process; The diverse, multi-level world that
surrounds a person forms his idea of this world, attitude to people, the

environment, and the surrounding reality.
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The purpose of the article is to substantiate interactive technologies as a
component of the modern innovative educational environment in an educational
Institution.

Presentation of the main material of the study. In the monograph of the
National Academy of Pedagogical Sciences of Ukraine "The Educational
Environment as a Factor in the Formation of a Gifted Personality” (edited by R.
Semenova), the educational environment is defined as a "complex multi-level
system™ in which the micro-level covers the environment of the educational
institution, families and circles of direct communication, the macro-level is
represented by social, cultural, ideological, economic, technological and legal
factors [11]. This hierarchy is fundamentally important: changes in the innovation
environment of a particular educational institution always occur in the context of a
wider macrosocial environment.

The structure of the educational environment in general is described by
researchers through three interrelated components: a) spatial and subject (material
and technical equipment, architectural and design solutions, digital infrastructure);
b) content and methodological (curricula, textbooks, teaching technologies, forms
of organization of the educational process); ¢) socio-psychological (the nature of
interaction between educational subjects, psychological climate, style of
pedagogical communication) [10]. Interactive technologies are a key element of
the content-methodological and socio-psychological components.

The concept of "innovative educational environment™ is derived from the
more general "educational environment”, but significantly enriched due to the
addition of the characteristic of innovativeness. The analysis of scientific literature
makes it possible to identify several approaches to the interpretation of this
concept.

Researcher O. Tsyunyak defines an innovative educational environment as

"a pedagogically expediently organized educational space in which new ideas,
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approaches, technologies, forms and methods of teaching are systematically
introduced, contributing to the formation of an innovative personality” [15, p.
146], and emphasizes that such an environment is not static — it is constantly
updated, responding to the needs of society and the needs of the individual. It is
this dynamism that fundamentally distinguishes innovative educational
environment from the traditional.

Researchers 1. Bilous, A. Demyanyuk and O. Krychkivska believe that
"Innovative learning technologies can be interpreted as a purposeful provision of
the final result, which achieves the main goals of modern education” [2, p. 137]. It
follows that the innovative environment of an educational institution is both a
condition and a means of achieving high-quality educational results.

Among the characteristics of an innovative educational environment,
researchers distinguish: 1) openness — readiness for change, borrowing the best
practices and constant updating; 2) creative nature — stimulation of search,
research activities of all subjects; 3) personal orientation — centering on the needs
and interests of the student; 4) manufacturability — systematic application of new
pedagogical technologies; 5) reflexivity — the ability of subjects of the educational
process to analyze and improve their own activities [15, p. 147-148]. These same
characteristics are organic properties of interactive learning, which determines
their fundamental unity.

Researcher O. Dubaseniuk emphasizes that an innovative environment in an
educational institution arises when a teacher constantly expands the "innovative
field of the educational environment", "the source of innovation is a purposeful
search for an idea in order to resolve contradictions” [4, p. 7]. This indicates the
subjective, personality-determined nature of the innovation environment, which is
always the result of purposeful pedagogical activity.

In the context of the NUS reform, the term "innovative educational

environment" acquires new semantic colors. Thus, T. Berezhna and N. Bessarab
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in his article "Innovative Technologies in the Educational Environment of the New
Ukrainian School" notes that "innovative educational technologies are a didactic,
methodically recognized method of presenting new information and knowledge,
which is convenient for the subjects of the educational process™ [1], emphasizing
their organic connection with the new requirements for the quality of education.

The term “interactive™ in the pedagogical context means learning that takes
place in conditions of constant, active interaction of all subjects of the educational
process. The fundamental difference between interactive learning and traditional
learning is that the student/student is not a passive recipient of ready-made
knowledge, but an active subject of its construction in the process of interaction
with the teacher, peers and the learning environment [9, p. 5].

The classic definition is offered by O. Pometun and L. Pyrozhenko, who
characterize interactive learning as "a kind of active learning that has specific
features and patterns", emphasizing: "the essence of interactive learning is that the
educational process takes place under conditions of constant, active interaction of
all students. This is co-learning, mutual learning (collective, group, cooperative
learning), where the student and the teacher are equal, equivalent subjects of
learning. The teacher acts as an organizer of the learning process, the leader of the
group” [12, p. 7].

Therefore, the category that defines the essence of interactive methods is
"Interaction" as direct interpersonal communication, in which the activity of one
participant determines the activity of another.

By interactive learning technologies, researchers understand, in particular,
the organization of the educational learning process, which provides for the
mandatory participation of each student in a collective, complementary, based on
the interaction of all its participants in the process of educational cognition. The
key feature of such an organization is that "learning technology means such an

organization of the learning process that requires a certain system of actions and
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interactions of all" participants [12, p. 9]. The leading features of interactive
technologies are: 1) active participation of each student in educational activities;
2) horizontality of interaction — subjects of training are equal partners; 3)
dialogical and polylogical nature of communication; 4) joint construction of
knowledge and meanings; 5) orientation to the development of critical and
creative thinking; 6) a mandatory reflective component.

The most common in Ukrainian pedagogy is the classification of O.
Pometun, which covers four groups of interactive technologies according to the
criterion of the purpose of the lesson and the organization of educational activities:

- cooperative learning technologies (work in pairs, rotational triplets,
carousel, aquarium);

- technologies of collective-group learning (microphone, unfinished
sentences, brainstorming, teaching — learning);

- Situational modeling technologies (simulation games, role-playing games,
simulations);

- technologies for working out discussion issues (take a position, change
position, discussion, debate) [13, p. 18-35]. Each group is a tool for achieving
specific didactic goals and can be organically integrated into the educational
process of an educational institution.

Along with the traditional classification of O. Pometun, we observe other
approaches in the research of scientists, in the context of the digitalization of
education, an additional group appears - digital interactive technologies, which
includes online platforms (LearningApps, Padlet, Mentimeter, Wordwall, Google
Jamboard), which allow organizing full-fledged interactive interaction both in
face-to-face, distance and mixed formats.

The substantiation of interactive technologies as a component of an

innovative educational environment is based on a systematic analysis of
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definitions, functions and pedagogical consequences that prove the organic
connection of these concepts.

First of all, it should be noted that the innovative educational environment,
as well as interactive technologies, is focused on the active, subjective position of
the student and on the pedagogy of partnership and is declared by the NUS
Concept, where the educational environment is based on partnership between
students, teachers and parents [8], interaction, communication and cooperation in
various conditions, in view of which interactive methods are its direct
methodological embodiment. Innovative educational environment is a system of
conditions and interactive technologies are the means of implementing these
conditions. As A. Yermolenko rightly notes in the electronic training course
"Interactive Learning Technologies" (BINPO, 2022), developed in the system of
the National Academy of Pedagogical Sciences of Ukraine, "in the interactive
form of education, there is a polylogue: not only interaction between the teacher
and students, but also active conversation and cooperation between the applicants
themselves™ [5, p. 14], which is a practical manifestation of the innovative
pedagogical environment in action.

The creation of an innovative educational environment and the use of
interactive technologies in it are focused on the formation of key and subject
competencies defined by the Law of Ukraine "On Education” (2017) [6] and the
State Standard of Primary Education (2018, 2025). Researchers I. Bilous, A.
Demyanyuk, O. Krychkivska note that "the practical significance of using
interactive methods lies in the fact that they allow to increase the efficiency of the
educational process, to ensure the mastery of the skills of self-development of the
individual, critical thinking... <... >.. to intensify the educational process, increase
the speed of perception, understanding and depth of knowledge assimilation" [2, p.
84], which is one of the expected results of the functioning of the modern

innovative educational environment.

155



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 1. Ne 7.

It is worth emphasizing technological and digital synergy, since the
innovative environment in an educational institution contains a digital dimension
as one of the important components of functioning: interactive whiteboards,
educational platforms, digital feedback tools. As T. Bakumenko and E. Khryapin
note, "the wuse of modern technologies (interactive, information and
communication, distance, STEM, VR/AR) creates prerequisites for the
development of life-giving competence of students — the ability to reflect,
independent choice, creativity and social activity" [18]. Therefore, digital and
interactive technologies create a mutually reinforcing basis for an innovative
environment.

The scientific and methodological position of scientists of the National
Academy of Pedagogical Sciences of Ukraine indicates that the problem of the
relationship between interactive technologies and the innovative environment of
an educational institution is scientifically recognized and normatively fixed, in
particular, the analysis of the content of the course "Interactive Learning
Technologies” (NAES, 2022) allows us to assert that its components are the
problems of developing an ecosystem of an innovative educational environment of
an institution and interactive technologies as a means of forming a personality [ 5,
p. 4].

The potential of interactive technologies as a component of an innovative
educational environment is realized taking into account certain factors, which
should be based on the readiness of the teacher, who must know the methods of
interactive learning, be able to apply them, be ready to change his own role from a
"knowledge translator" to a "learning facilitator". I. Bilous, A. Demyanyuk and O.
Krychkivska emphasize that "innovative learning is, first of all, a new type of
teacher's thinking", focused on supporting the research activity of the applicant [2,
p. 49]. Professional development of teachers, their involvement in the mastering

and application of innovative practices, participation in reflective communities is
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an indispensable condition for the creation and development of an innovative
environment.

Undoubtedly, interactive technologies are effective only when their choice
Is pedagogically justified and corresponds to the educational goal, content of the
subject, age and psychological characteristics of applicants. The use of interactive
methods "for the sake of methods™ contradicts the very idea of an innovative
environment. T. Berezhna and N. Bessarab emphasize: "the essence and specifics
of the introduction of innovative technologies to support the implementation of
innovative educational projects, the conduct of experimental work in educational
institutions in the context of reforming the NUS" [1], which indicates the
systematic nature of innovative implementations.

It should be noted that effective interactive learning requires clear planning:
setting tasks, clear instruction of participants, rational allocation of time, and a
mandatory reflective component. The electronic training course “Interactive
Learning Technologies” (NAES, 2022) describes "pedagogical conditions for the
implementation of interactive learning” and "leading features and tools of
interactive learning”, emphasizes the importance of a systematic approach [5, p.
8-9].

The educational course "Interactive and methodological competence of the
future primary school teacher in the context of the linguistic and literary
educational field" introduced into the educational process of training future
primary school teachers of Hlukhiv National Pedagogical University, provided,
among other things, for the acquaintance of students with the pedagogical
conditions for the formation of interactive and methodological competence of
future primary school teachers, namely:

1. Formation of stable motivation of future primary school teachers to
develop interactive and methodological competence and professional and value

attitude to language as an effective tool for pedagogical interaction.
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2. Expansion and improvement of the content of normative educational
components of professional direction by introducing additional topics and
modules, introduction of selective educational components of professional training
of the relevant direction, interactive activities during pedagogical practices.

3. Creation of an interactive dialogized educational environment based on
the use of interactive technologies and digital platforms, various forms of
pedagogical interaction, dialogization of the educational process and constructive
communication in the context of the linguistic and literary educational field.

4. Organization of reflective and interpretive activities of future primary
school teachers in the process of professional training.

5. Involvement of students in independent activities aimed at professional
self-improvement and personal self-development [7, p. 2191-2213].

It is worth emphasizing that interactive learning implies openness, trust, and
readiness to express and defend one's own position. The formation of a
psychologically safe and comfortable educational environment is both a condition
and a result of the systematic use of interactive technologies: gradually students
gain experience of constructive interaction and self-confidence [18].

However, future teachers should apply a smart integration of digital
innovative and traditional technologies. The modern innovative educational
environment is "hybrid": it combines digital and traditional means, face-to-face
and distance interaction formats, uses digital interactive platforms to expand the
possibilities of interactive learning, ensure the maximum involvement of students
in interaction and the flexibility of the teacher in responding to circumstances (in
particular, under martial law and distance learning) [17].

Conclusions. The analysis allows us to assert that interactive technologies
are an organic, system-forming component of the innovative educational
environment in an educational institution, taking into account the commonality of

their value basis (orientation to the active subject), functional interconnection
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(innovative environment as a system of conditions, interactive technologies as
means of their implementation), focus on competence results, technological and
digital interaction and scientific and methodological regulation in the field of
documents of the New Ukrainian School and the National Academy of
Pedagogical Sciences of Ukraine.

A modern innovative educational environment without interactive
technologies remains a formal declaration, while interactive technologies without
a properly organized environment are a set of isolated methods without a systemic
effect. Therefore, their unity is the pedagogical synergy that ensures qualitative
changes in education.

Prospects for further research are the development of criteria and indicators
for evaluating the effectiveness of interactive technologies as a component of an
innovative educational environment in various types of educational institutions
(general education, vocational, higher), the study of the preparation of future
teachers for the creation of innovative educational environments with the

harmonious and expedient use of interactive interaction and communication.
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Anomauis

B crarTi 31iiiCHEHO KOMIUIEKCHUI HAyKOBO-TCOPETHYHHA Ta €MIIpUYHUN
aHai3 Cy4acHOTO CTaHy, CTPYKTYpHUX TpaHchopMmaiiii Ta CTpaTeridyHuX
MEPCTIEKTUB PO3BUTKY HEOAHKIBCHKOTO (pIHAHCOBOTO PUHKY YKpaiHu cTaHOM Ha |
kBiTHST 2026 poky. JlocmimkeHo KUTHKICHI Ta SKICHI mapaMeTpu (yHKIIOHYBaHHS

(d1HaHCOBUX KOMIIaHii, CTPaxOBHKIB, JIOMOAp/iB Ta KPEJUTHUX KOONEPATUBIB B
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yMOBax  MaKpOEKOHOMIYHOI  HECTaOUIbHOCTI,  CHPUYMHEHOI  HaCHiJKaMu
MOBHOMACIIITA0HOI BIMHM, Ta TOCWJICHHS NPYJCHIINHOTO HAriasiay 3 OOKy
HanionansHoro 6anky Ykpainu. BusiBieHo CTiKy TEHACHIIIIO O KOHCOIiAAIl Ta
caHallii pUHKY, 110 TIPOSIBUJTIACS Y CKOPOYEHHI KUIBKOCTI YCTAaHOB Ha 26 OJIUHUIIL
32 OCTaHHE MIBpIYYsl uepe3 MacoBH JOOPOBUIBHMI ab0 BUMYILIEHUNH BUXIA
HeXUTTE3AaTHUX Cy0’ekTiB. KoOHCTaroBaHO, 110 MONPH €BPOIHTErpaLlliHUIMA
NOTEHI1aJl, BITYM3HSHUNA CEKTOp HeOaHKIBChKMX (iHaHCOBUX ycTaHOB (HBDYVY)
3aJIMIIAETHCS TIOPIBHSIHO ManuM, 3aiimatroun Jume 9,0% CyKynmHUX aKTHBIB
HiAHATISITHOTO (D IHAHCOBOTO CEKTOPY.

VY KOHTEKCTI MDKCEKTOPAJbHOIO aHami3y 3adiKCOBaHO PI3ZHOCHPSIMOBaHI
nuHaMiuHl TpeHau. diHaHCOBI KoMmaHli 30epiraroTh JOMIHAHTHI MO3MINT 3a
0o0csiTOM aKTUBIB (30KpeMa 3aBIsSKH KalliTaizaliii JiJepiB CErMeHTa, TaKuUX SK
[IpAT «YxpdiuxKuTION, siIke HapocTWyo akTuBU Ha 3,4% 3a KBapTtai), TOAl 5K
CTPaxOBHH PHUHOK JIEMOHCTPYE CTIHKY IHTeHCU(IKaIlil0 3pOCTaHHS (AKTUBH
PU3HUKOBHUX CTPAXOBHKIB 30UTbIIUIUCS HA pexopHi 31,5% p/p). Bucoky nunamiky
PO3BHUTKY 3ahiKCOBAHO y cerMeHTi JomOapaiB (+9,7% 3a kBapTal), 10 3yMOBJIEHO
MiBUILICHHSIM TIOMMUTY Ha MIKPOKpEAUTYBaHHSA. HaTOMICTh CEKTOp KpEIUTHUX
CHIOK TepedyBae y (a3l TpUBaAJIOro pereciiHoro CTUCHEHHS (KUIbKICTh YCTaHOB
smenmmiacs 3 286 y 2021 pomi go 81 y 2026 porri, a KBapTaibHI aKTUBHU
ckopotuiucs Ha 3,9%). Okpemy yBary NpUAUIEHO TEOPETHKO-METOIOJIOTTYHIM
3acagaM (QYHKIIIOHYBaHHS KPEIWTHHX CIUIOK SIK CHEeHNU(pIYHUX COIaIbHO
OpPIEHTOBAaHUX KOOMEPATUBHUX IHCTUTYIIH. OOTPYHTOBAHO IXHIO MOCEPETHUIIBKY
pOJIb B aKyMYJIAIIil THUMYACOBO BUTBHUX TPOIIOBUX KOIITIB MICIIEBUX TpOMaJ Ta ix
TpaHchopMalii y KpeauTHI pecypcu JUisl TIATPUMKH CYO'€KTIB  Mayoro
MiITPUEMHHUIITBA.

Knrwouosi cnosa: HebaHKIBCbKI  (PIHAHCOBO-KPEIUTHI YCTaHOBU, KPEAWTHI

CILUIKH, PUHOK (pIHAHCOBUX MOCIYT.
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Abstract

This article presents a comprehensive scientific, theoretical, and empirical
analysis of the current state, structural transformations, and strategic prospects for
the development of Ukraine’s nonbank financial market as of April 1, 2026. The
study examines the quantitative and qualitative parameters of the operations of
financial companies, insurers, pawnshops, and credit cooperatives amid
macroeconomic instability caused by the consequences of a full-scale war and the
strengthening of prudential supervision by the National Bank of Ukraine. A steady
trend toward market consolidation and restructuring has been identified,
manifested in a reduction of 26 institutions over the past six months due to the
mass voluntary or forced exit of non-viable entities. It was noted that, despite its
potential for European integration, the domestic non-bank financial institutions
(NBFI) sector remains relatively small, accounting for only 9.0% of the total
assets of the supervised financial sector. In the context of cross-sectoral analysis,
divergent trends were observed. Financial companies maintain their dominant
positions in terms of total assets (in particular, thanks to the capitalization of
segment leaders such as PJSC “Ukrfinzhytlo,” which increased its assets by 3.4%
over the quarter), while the insurance market is demonstrating sustained
acceleration in growth (assets of property and casualty insurers increased by a
record 31.5% vyear-over-year). Strong growth was recorded in the pawnshop
segment (+9.7% for the quarter), driven by rising demand for microloans. In
contrast, the credit sector

Key words: financially — credit institutions, credit unions, the market of

financial services.

llocmanoska npobnemu. B cydacHUX yMOBax JAOCTyNy QI3UYHUX Ta

IOpUJIMYHUX OCI0 110 (PIHAHCOBUX MOCTYT BIAIFPAlOTh HEOAHKIBCHKI (PIHAHCOBI1
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ycTaHOBH. Baromy yacTKy y CTpyKTypl HEOaHKIBCBKMX (DiHAHCOBO-KPEAUTHHX
MOCEPETHUKIB 3aiiMarOTh KpEeIWUTHI CHUIKA. DYHKI[IOHYBAHHS LHMX YCTAHOB
COpHsiE CTUMYJIIOBAHHIO (DIHAHCOBO-€KOHOMIYHHMX BIIHOCMH MIDK CYyO’ €KTaMu
€KOHOMIKH Ha MIKpPO-, ME30- Ta MAKPOEKOHOMIYHOMY PiBHSX.

He 3Bakaroum Ha MO3UTHBHI TEHJICHIIII, K1 CIIOCTEPITalOThCs B AISUIBHOCTI
HE0aHKIBCHKUX (PIHAHCOBUX YCTAHOB, JJI PO3BUTKY KPEIUTHUX CIUIOK B YKpaiHi
NpUTAMAHHUN JTUCKPETHUW Ta HEMPONOPLIAHUN XapakTep, a 3arajbHUN HOro
piBEHb HE BIJIOBIA€ 3pOCTAIOYUM MOTpeOaM HaI[lOHAJIbHOT €EKOHOMIKHM 1 CYTTEBO
BiJICTA€ B1Jl €BPOIECUCHKHUX MMapaMETPIB.

[lotpeba y OuIbII JA€TaTbHOMY BHMBYEHHI pPOJII Ta CY4acHOro CTaHy
KPEIUTHUX CIIJIOK y PO3BHTKY (iHaHCOBOI cucreMu YKpaiHuW TIOB’si3aHa,
HacamIepea, 3 HeOOXIIHICTIO BU3HAYEHHSI OCOOJMBOCTEH iX (PYHKI[IOHYBaHHS, a
TaKOXX TEPErJISIOM YWHHUX TMOJIOKEHb y HampsaMmi ¢GopMyBaHHS €PEKTUBHUX
MEXaHI3MIB 3a0€3MEeUeHHs JUHAMIYHOTO PO3BUTKY 3a3HAYEHUX (PIHAHCOBUX
YCTaHOB, 110 CBIAYUTH PO aKTYaIbHICTh JOCTIIKYBaHOT MPOOIEMHU.

Ananiz ocmannix oocnioxcenv ma nyonixayiu. Ilutanas Tpancdopmarrii Ta
aganTtamii (iHaHCOBOi cHCTeMHM YKpaiHU [0 yMOB TOBHOMACIITAOHOI BiWHHU,
MaKpOCKOHOMIYHOI HECTaOUIBHOCTI Ta  PEryJaTopHUX pedopM  MOCTIHHO
nepeOyBaloTh y IIGHTPlI yBard BITYM3HSIHUX HAYKOBIIIB Ta TIPAKTHKIB.
JIOCIJDKEHHIO Cy4aCHOTO CTaHy, AapXiTeKTypu Ta TEHACHIIM PO3BUTKY
HE0aHKIBCHKOTO (HIHAHCOBOTO PUHKY MPHUCBAYEHO 3HAYHY KUIBKICTH MPAIlh TAKUX
HAyKOBIIB, sk P. bauo, O. bapanoscwrkuii, T. BacunseBa, M. Kpymnka, C. FOpiit Ta
iHIr. 30KpeMa, y CydacHUX ITyOJNIKallisiX akKIEHTYEThCS yBara Ha 3MiHI podi
HeOaHkiBchkux (inancoBux yctaHoB (H®Y) B ymoBax mumdposizamii Ta
nocwieHHs BuMor perymstopa (HamionampHoro Oanky VYkpaiam). VY mparsx
JTOCTITHUKIB, 30KpeMa y CTaTUCTHYHHX aHamizax P. bauo (2025),

BUOKPEMIIIOIOTECS Bl MPOTUJIEAKHI, aj€ B3a€MOMOB'S3aHI TEHJIEHII Cy4acHOIO
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punky H®DVY: macmirabHe KUIbKICHE CKOPOUYEHHS PHUHKY Ta KOHLEHTpalis Ta
3pOCTaHHS aKTUBIB (DYHKIIIOHYIOUUX (HiHAHCOBO-KPEIUTHUX YCTaHOB [1] .

Excneptu LleHTpy €KOHOMIYHUX JOCTKEHbh Ta TPOTHO3YBaHHS
«®DiHaHCOBHM TyNbCc» y cBOiX myoOmikamiax 2026 poky IOBOASTH, L0 MEpeXil
punky nig Harnsg HBY nokopinHO 3MiHUB MoJaenb pobotu komnaHii. XKoperkini
BUMOT'H JI0 TIPO30POCTI CTPYKTYPH BIACHOCTI, MJIATOCIPOMOKHOCTI, JIIKBIHOCTI
Ta JUTIOBOI pemyTailii MeHeP)KMEHTY MPHU3BEIN J0 TOTO, 10 cJ1a0Ki a00 HEaKTUBHI
YCTaHOBU MPUMYCOBO YH JOOPOBUIHHO 3AHIIMIA pUHOK. HaToMicTh cekTOp cTaB
OUTBIII KOHTPOJBOBAHMM Ta MPO30PUM JUIsI 1HO3EMHHUX JIOHOPIB Ta KIHIEBUX
CTOXHBaYiB MOCHYT [2].

AHaJi3 HayKOBUX MEPIOAUYHUX BHIAaHb Ta odimiiauX 3BiTiB HBY cBimunth
npo TIAuOOKYy CTPYKTYpHY AuBepcudikalliio BcepeAnHi camMoro HeOaHKIBCHKOIO
cektopy [3]. Bomnouac, mompu HasBHICTH IPYHTOBHHX IIpailb, 10332 YBaroro
JTOCIIAHUKIB YAaCTO 3aJUIIAIOTHCS MUTAHHS JOBIOCTPOKOBHUX MPOTHO3IB PO3BUTKY
punky H®VY y mporeci eBpoinTerparii Ykpaiau micist 2026 poky, crernudika
BIPOBAUKEHHST HOBITHIX FINTeCh-iHCTpyMEHTIB y IiSIbHICTH MIKpO(IHAHCOBUX
opraHizaiid B ymMoBax OOMEKEHOTO IOCTYIy JI0 KamiTajdy, a TaKOX MEXaHI3MH
MiHIMI3aImii YacTKH HEMpaIlol0YuX KpPEIUTIB, SKa B OKPEMHUX CErMEHTax
HEOaHKIBCHKOTO KPEAUTYBAHHS csirae Maiike 29%.

Ilocmanoska 3ae0anns. IlpoananizyBaTu cydacHUM CTaH (PyHKIIIOHYBaHHS
pUHKY HEOaHKIBCHKUX (hIHAHCOBO-KPEAUTHUX yCTaHOB B YkpaiHi. [ocmimutu
npoOJeMHl acmeKTh JiSUIbHOCTI  MmapabaHKiB, 3ampolOHYBaTH MUISIXH — iX
BUPIIIICHHS.

Buknao ocnoenozco mamepiany. Ha nHebGaHKiBChbKOMY (DiHAHCOBOMY PHUHKY
ctanom Ha 01 «xBitHI 2026 poky mparroBanio 399 ¢inaHcoBUX KommaHii, 47
ctpaxoBukiB non-life, 10 life-ctpaxoBukiB, OAWH CTPaXOBUK 31 CIICATHHUM
crarycoM, 100 momOGapmiB, 81 kpeauTHa crhiyika, 1 Ji3uHTOAaBeIb, 47 CTPaxOoBUX

OpokepiB Ta 73 KOJIGKTOPChKI KommaHii [3].
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3arajgoM 3a OCTaHHI IIICTh MICSIIB KUIbKICTh HEOAHKIBCHKUX (PIHAHCOBUX
YCTaHOB 3MeHIIMacs Ha 26 koMmmaHiid. BogHowyac 1uis CTpaxoBUKIB, KPEAUTHHUX
CIUIOK Ta JIOMOApAiB CKOPOYEHHS KUIBKOCTI YYaCHHUKIB — II€ CTIHKa TEHJIEHIIIs
YIPOAOBXK IIIOHAWMEHIIE OCTAaHHIX IT'ATH POKIB. Y TEpeBakHIM OUIBIIOCTI
BUIMAJKIB YYaCHUKM PHUHKY JOOPOBUIBHO YXBAJIIOBAIM PIMIEHHS HPUIIMHUTH
npairoBatu. lle, mo-nepiie, komnanii, siki GaKTUYHO HE 3MIMCHIOBAIM TISITBHICTD.
[lo-npyre, xomnanii, sSiKi JOBr'Mi 4yac He JOTPUMYBAJIUCS HOPMATUBIB 1 BUPILIUIN
HITH 3 PUHKY, 11100 30€perTu AUTOBY pernyTaliio.

He6ankiBchkuii  (iHAHCOBHM pUHOK B YKpaiHl 3aJUIIAETHCS MaJlUM
MIOPIBHSTHO 3 IHIIMMH KpaiHaMu €BpOTH, 110, HA TyMKY PETyJIATOpa, CBITYHUTH PO
3HAYHWA TOTEHIia]d Ui HOro TOJANbIIOro 3pOCTaHHS Ta iHTerpaiii. Yactka
aKkTUMBIB HeOAaHKIBCbKUX (piHaHCOBUX ycTaHOB (Hb®VY) y dinancoBomy cekropi,
HarjIs 3a SKUM 3iicHIoe HamonansHuMii 0aHK, crtaHoBuTh 9,0% (cTaHoM Ha
KiHeIs 0epe3Hs 2026 poky).

JluHaMika CETMEHTIB pHHKY JEMOHCTPYE PI3HOCHPSMOBaHI TPEHIU.
3o0kpema, (iHAaHCOBI KOMIaHIi 3aJIMIIAIOTHCS HAHOUIBIIMM CErMEHTOM PHHKY 3a
o0carom aktuBiB. [lonpu He3HayHE KOJIMBAHHS BIPOJOBK OCTAHHHOTO KBAapTaly
(axTHBH (HaKTUYHO HE 3MIHWIKCS, a B PIYHOMY BHUMIpi ckopoTmiuca Ha 5,8%),
BOHH YTPUMYIOTh JigepcTBo. Haitbimpmmii rpaBenb puaKy - IIpAT
«YKpQIHXKUTIIO» - HAPOCTUB aKTUBU Ha 3,4% 3a KBapTal.

CrpaxoBuil pUHOK JEMOHCTpYE CTaOUIbHE 3pOCTaHHS. AKTUBH PU3HMKOBUX
CTpaxoBUX KoMmmaHii (non-life) 30inpmunucs Ha 2,9% 3a kBaprtan (Ta Ha peKOpIaHi
31,5% y piuHOMY BHUMIpi), a aKTHBH KOMIaHii 31 cTpaxyBanHs XutTTsa (life)
3pociu Ha 2,6% 3a kBapTan (+14,5% p/p).

JlomOapau mokazanu OfHYy 3 HAUMO3UTHBHIIIMX TEHICHITIN: TXHI aKTUBH 3a
kBaptan 3pociu Ha 9,7% (+7,4% p/p), a oOCsATH BUAa4l HOBHX MIKPOKPEIWTIB

301IpIIMancsa Maixke Ha 10%.
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KpenuTHi cnuiku npoaoBKyroTh nepeOyBaTtu y a3l TpUBAJIOro CTUCHEHHS
PUHKY: iXH1 CYKYIIHI aKTHBH 3a KBapTaj CKOpoTHiMcs e Ha 3,9% (y piuHOMY
BUMIp1 TajiHHA cTaHOBWIO 9,3%). KpeauTHi CHOiIKM € OJAHUM 3 PI3HOBUIIIB
KOOMNEpPaTUBHUX OpraHizauid. Bia cTymeHs iX pO3BUTKY 3aJIEKUTh BECh MPOLEC
BIJIDOJKEHHSI MAacOBOI'O KOOIEPaTUBHOTO pyXy B YKpaiHi, a OTXe 1 pIBEHb
MPOJAYKTUBHOCTI BCI€T JISJIBHOCT1 HACEJICHHS 13 cam03a0e3neyeHHs HEOOX1THUMU
TOBapaMH 1 TOCIyraMHM Ha 3acajax KoolepyBaHHsA. B ycix kpaiHaX OCHOBHOIO
MeTor0 (YHKLIOHYBAaHHSA KOOIEpaTUBIB € HE OTpUMAaHHS NPUOYTKIB, a HaJaHHS
MOCTYT CBOIM YJIEHAM, SIKi BUCTYIAOTh BOJHOYAC 1 BTACHUKAMHU, 1 KITIECHTaMHU.

KitouoBUM €eMEHTOM JiSUIBHOCTI KPEOUTHUX CIUIOK € aKyMYJALis
IPOIIOBHUX KOIITIB 1 (JOPMYBaHHS 3 HUX PECYPCIB, SIKI 3rOJJOM BUKOPHUCTOBYIOTHCS
U KpeIauTyBaHHS. PecypcHa CTOpOHA MisIIbHOCTI KPEAUTHUX CITUJIOK BU3HAYAE
MOXJIMBOCTI iX (hpiHAHCOBOT MisIbHOCTI [4].

JISABbHICTE KPEIUTHUX CHUJIOK IMOJISATaE B 3aJIy9eHHI I'POIIOBHX KOIITIB 1
HaJaHH1 iX B MO3UMKY. BOHM BHUCTymNarTh MOCEpEeTHUKAMH MK THUMH, XTO Ma€ y
PO3MOPSAHKEHHI TUMYACOBO BUIBbHI T'POIIOBI KOIITH, 1 THMH, XTO iX TOTpeOye.
Mertoro 1 pyIIiiHAM MOTHBOM 3AIHCHEHHS TaKOTO MOCEPEIHMIITBA € OTPUMAaHHS
npuOyTKy, BUILIATH JAMBIAEH/IB TAHOBHKaM, IO € JDKEPEJIOM, CTBOPEHHS
pesepBHUX (DOHIIB, 0a3010 MiABUINEHHS IT00POOYTY WICHIB KPEAWTHHUX CIIUIOK.
OCHOBHHMM JKepesioM MPUOYTKIB OUTBIIOCTI KPEAUTHHUX CITUIOK € BiJCOTKH, IO
CTATYIOTBCS 3 O3MYAJIbHHUKIB 32 KOPUCTYBAHHS KpEAUTAMU.

OcHoBHUMH (paKTOpaMH, 110 BIUIMBAIOTh Ha PUHOK OCTaHHIMU POKAMH, €
HACJIIKKM TOBHOMAcCIITaOHOI BIWHHW, ajamnTailis J0 €BPOMEUCHKUX CTaHIAPTiB
pPETYNIOBaHHS Ta  MacoBHM  JOOpOBUTbHHMK  a00  TPUMYCOBHUH  BHXIJ
HEXXUTTE3JATHUX KOMIaHIi 3 pUHKY.

Harmionanpauit  6aHk  YKpaiHW  CyBOpO  KOHTPOJIOE  JTOTPUMaHHS
HEOaHKIBCbKUMHM () IHYCTAHOBAMHU  OHOBJICHUX MPYJCHIINHUX HOPMAaTHUBIB.

3aBI[§IKI/I OYMIICHHIO PHHKY Ta IIOCHJICHHIO BHMOT, I[I/ICI_II/IHJ'IiHa 3HA4YHO
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MOKpaIluiacsa: Ha BIAMIHY BiJ MUHYJUX POKIB, Hapa3l HOPMATHBHU KaliTainy Ta
JIKBITHOCTI MOPYIIYIOTh JIMIIIE TMOOJMHOKI YCTAaHOBMU (HAIPUKIAI, Y CETMEHTI
KPEJIUTHUX CHIJOK Ta CTPAXOBHKIB 3a()iKCOBAHO JIMIIE MO OJHOMY MOPYIIHUKY).
Jo xommnaniii-nopymHukis HBY onepatuBHO 3acTOCOBYE 3axo/M BIUIMBY: BiJ
BUMOT YCYHYTH TMOPYIICHHS 1O THMYAacOBOTO 3yNMHHEHHS a00 aHyIIOBaHHS
JUEH31M.

[Iporec koHCoOMIIAIIT Ta YKPYIMTHEHHS CYTTEBO 3MIHUB KUIBKICHI TTOKa3HUKHU
pUHKY KpeauTHux cniiok. CtaHoMm Ha BecHy 2026 poky B YkpaiHi Jie Bcboro 81
KpeauTHa cruika (ans nopiBHsSHHSA, Y 2021 poui ix 6yno Omusbko 286). Ilompu
3MEHIICHHS KUTbKOCTI YCTAaHOB Ta 3arajlbHOTO OOCATY aKTHBIB PHHKY, CETMEHT
JIEMOHCTPYE SIKICH1 3pYIICHHS: CIUIKU 30UIBIIYIOTh OOCATH BUa4i HOBUX TO3HK.
Po3paxyHKu 3 wieHaMu CIJIOK MPUHECIN CEKTOPY YUCTUN (DIHAHCOBUH pe3yibTaT
3a MICYMKaMU POKYy B po3Mipi 21,6 MIIH TpH, a MPUOYTKOBICTh MIATPUMYETHCS
3aBJSKH KOPCTKIN oNTUMI3AIlIi Ta ypi3aHHIO OIepalliiHuX BUTpPAT.

Ha BigMiny Bin 1HIUX (DIHAHCOBUX YCTAHOB, KPEAWTHI CITUIKU MPAIOIOTH
JOKaJIbHO - B MeXax ojHiei o0nacTi, pallOHy YM TPOMaaH, CIPSIMOBYIOUYHU
TISTBHICTE HA IMATPUMKY CBOiX wWieHIB. BOHM 3aiMIIarOThCs BaKJIWBUM
€JIEMEHTOM PO3BUTKY MICIEBUX TpomMaja, (IHAHCYIOUM JIOKaJbHI COIllajbHi
IHIIaTUBH.

Oco0NMMBO  aKTUBHO  PO3BHUBAETHCS  KOMEPIliHHE KpEIWTYBaHHS Ta
dinancyBanus (izuunux ocio-mignpuemiis (POII), pepmepiB Ta 0JHOOCIOHUKIB
y CUIBCHKIM MICIIEBOCTI, SIKI 9aCTO MarTh OOMEKEHHH JOCTYI M0 KJIACUYHOTO
0aHKIBCHKOTO KamiTany. BomHouyac CHOXWBYI MO3UKHA (HAa PEMOHTH, HAaBUaHHS,
JKYBaHHS ) TPOJIOBXKYIOTh 3alMaTH MMOMITHY 9aCTKY MOPTQEIs.

[Tompu ckmamHi €KOHOMIYHI YyMOBH B YKpaiHi, KpEIWTHI KOOIEpaTHBU
MaloTh JOBTOCTPOKOBI TEPCHEKTHBH, OCKUIBKH 0a3yloThCcsi Ha  3acajax
B3aemozonomoru. [Ipore Kpu30B1 sIBUIA OCTaHHIX POKIB Ta BiHA CTPUMYIOTh

iXH1i KaniTaJbHUI PO3BUTOK.
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Cepen KII0YOBHX Cy4aCHUX MPOOJIEM PUHKY CIIJ BUAUIUTH:

1) HepmocrarHiii piBeHb KamiTadizamii OKPEeMHX HEBEIMKHX CITUIOK JUIsI
MOKPUTTSI BOEHHUX Ta KPEAUTHUX PU3MKIB (YAaCTKa HEMPALIOI0YMX KPEIUTIB Ha
PUHKY CTaHOBUTH OJU3bKO 29%).

2) HeoOxinHicTe monaibiioi 1udpoBoi TpaHcopmarii Ta MiABHINCHHS
TEXHIYHOT OCHAIIIEHOCT1 YCTaHOB.

3) Ilorpeba y mOBHINH IHTerpaimii CHCTEM 3axXHCTy TpaB CIOKHBaYiB
(iHAHCOBUX MOCTYT BiIMOBITHO 10 HOBUX BUMOT 3aKOHOIABCTBA Y KpaiHH.

3 METOI0 BUPIIICHHS ITUX MPOOJIEM MPOTIOHYEMO:

1) CTBOpeHHs [1€BOi CHCTEMHU TrapaHTyBaHHS BKJIAJIB: TMOCIIJOBHA 1HTErparis

KPEAUTHUX CHUIOK JIO 3arajbHOJCpPKaBHUX CHCTEM 3aXUCTy BKJIAJiB (aHAJIOTIB

OI'BOO st 6aHKIB) 331515 MIIHATTS JOBIPU HACETICHHS.

2) TocuneHHst poJti acolialliii: MPUCKOPEHHS MPOIIECiB OpraHi3aliiHoT IHTerparii,

dbopMyBaHHA TOTYXHUX BCEYKpaiHCHKHMX acoIlialii 4Yd CcaMOperyJiBHUX

opraHizarii, siKi po3poOJIsIOTh €UHI CTAHIAPTH Ta MIPaBUJIa MMOBEITHKHU.

3) Po3BuTOK iHPPACTPYKTYypH MIATPUMKH: CTBOPEHHS CTaOuTi3amifHuX QOHTIB y

MeKax 00'eTHaHb I HaTaHHS ONepaTUBHOI ()IHAHCOBOI JOTIOMOTH Ta MIATPUMKH

JIKBITHOCTI CITUIOK.

4) TlpupoaHe yKPYIHEHHS PHUHKY: MOTVIMHAHHS CAAOMIMX IPaBIB MOTYKHIIIUMU

Ta KalTalai30BaHIIINMA CIILJIKaMHU, 10 TBUIILYE 3arajibHy

KOHKYPEHTOCIIPOMO>KHICTh CEKTOpa.

5) lupokuit moctym a0 KpeauTHHX icropiii: IlorimoOneHHs cmiBopani 3 010po

KpEJUTHUX 1CTOPIH AJIs MiHIMI3allii YaCTKU HETIOBEPHEHUX MO3HK.
[lepmioyeproBumM 3aBIaHHSAM Yy CHpaBi PO3BUTKY JOMOMDKHOI CTPYKTypHU

KpEeIUTHOI Koomeparii € 3a0e3ledyeHHs] MOXKJIMBOCTI HagaHHSA (iHAHCOBOI

JOTIOMOTH KPEJIUTHUM CIIJIKaMH IITXOM CTBOPEHHS cTadimizarmiitnoro Goxmy.
Bucnosxu. B Ykpaini KpeauTH1 CIIUIKHA, HE3BaXKalO4W Ha T, IO IMICIS iX

BIIHOBJICHHS MUHYJIO He0arato 4acy, MOCTYINOBO 3aBOMOBYIOTH CBOIO HIIlly Ha
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PUHKY KpeIWTHUX mocayr. OCTaHHIMM pPOKaMd B PO3BUTKY TaKUX CHUIOK
CIIOCTEPITatOThCS SIK MO3UTUBHI, TaK 1 HETATUBHI TEH/ICHIII1.

Mo>kHa CTBEpIXKYBaTH, IO OJHHM 13 OCHOBHHUX IPIOPUTETIB PO3BUTKY
KPEIUTHUX CHUIOK B YKpaiHi € 30epexeHHs KOONEpaTUBHOIO MNPUHIMUIY iX
(GyHKIIOHYBaHHS, 3a0€3MeUYeHHs] SAKICHOrO OOCIyrOBYBaHHS WiEHIB (D1IHAHCOBHX
KOOMNEpaTUBIB Ta AKHAWIIBUIIIE YCYHEHHS CYNEpPEWIMBHUX MOMEHTIB Yy
HOPMAaTHUBHO-TIPABOBUX AKTaX, K1 PETYJIIOIOTh JISIBHICTh KPEAUTHUX CIILIOK.

Y cBow uepry, 3 OISy Ha 3arajbHOCBITOBI TEHJCHI[I PO3BUTKY
KPEAUTHUX CHIJIOK HEOOXIHO 3anpoBaJUTH MOHITOPUHI iXHBOI ISJIBHOCTI 3
METOI0  HEJOMYUIECHHS  BIOPOBA/DKEHHS  TIHBOBUX CXE€M  yXWJIEHHS  BiJ

OIIOJATKYBAHH, ITO IIPHU3BOAUTDL 1O 3HAYHUX BTpAT 6IO}I)KGTy.
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IITHHICHI OPIEHTAIII CTYJIEHTCBKOI MOJIOAI YKPATHU
TA KOPOJIIBCTBA BEJBI'TI: KOMIIAPATUBHHUI AHAJII3 Y
KOHTEKCTI OCBITHIX TPAHC®OPMAIIIA

VALUE ORIENTATIONS OF STUDENT YOUTH IN UKRAINE
AND THE KINGDOM OF BELGIUM: A COMPARATIVE ANALYSIS IN
THE CONTEXT OF EDUCATIONAL TRANSFORMATIONS

Anomauyis

Y crarri 37iHCHEHO TEOPETHYHHMM aHaji3  CoIiadbHO-AeMOTrpadiaHUX
ocobnuBoctel Mononi Ykpainu ta KopomiBerBa benbrii B ymMoBax cydacHUX
cycniibHUX TpaHchopmaliii. OOTpyHTOBAaHO aKTYyalbHICTh JOCITIIKEHHS MOJOII
K BaXJIHUBOI COIlaIbHO-AieMOorpadiuyHOl TpymH, SKa BUCTYNA€ aKTUBHUM
YYaCHUKOM PO3BUTKY CYCIIUIBCTBA Ta BiJOoOpa)ka€ 3MIHM Y CHCTEMI COIIaJIbHUX
BiIHOCHH, OCBITHIX IIPIOPUTETIB 1 IHHICHUX Opi€HTAIlIl. 3a3HAYCHO, III0 B yMOBaX
riio0aizarii, €BpoiHTErpaliiHuX MPOIECiB, COMIAIbBHO-6KOHOMIYHNX BUKJIIHKIB Ta
JUHAMIYHUX 3MIH OCOOJMBOTO 3HAYCHHS HaOyBa€ TMOPIBHAJIbHE BHUBUYCHHS

CTaHOBHIIA MOJIOJIOTO MOKOJIIHHS Y PI3HUX KpaiHax.
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Metoro AOCHIPKEHHsSI € 3IIMCHEHHS MOPIBHSUIBHOTO aHali3y COLialbHO-
neMorpagiyHuX xapakTepucTuk Mmojoal Ykpainu Tta KoponicrBa benbrii,
BU3HAYEHHS CHUIBHUX TEHJEHLIM Ta cnenupiyHuX OCOOJMBOCTEH PO3BUTKY
MOJIOZIOTO MOKOJIIHHS Y PI3HUX COLIOKYIBTYPHUX YMOBaX.

VY mpoueci JAOCHIKEHHS MPOaHaTi30BaHO OCOOJMBOCTI  (HhOpMYyBaHHS
KUTTEBUX CTPATETid, OCBITHIX OPIEHTHUPIB, COLIATBHOI aKTMBHOCTI Ta LIIHHICHUX
PIOPUTETIB MOJIOA1 ABOX KpaiH. BusHaueHo, 110 ykpaiHChka MOJIO/Ib (DYHKIIIOHYE
B YMOBaXx CKJIQJHHUX COIIaIbHUX BHUKIIMKIB, OB’ S3aHUX 13 HACIIKaMHU BOEHHOTO
CTaHy, MIrpaliftHUMU TpoliecaMu, TpaHchOpMaIli€l0 OCBITHROTO CEpeoBUIIA Ta
HEOOXITHICTIO ajanTaiii J0 HOBUX CYCHUIBHUX peadii. BomHouac Moyonb
YkpaiHn  JEMOHCTPYE  BHCOKHMH  piBEHb  TIPOMaISHCHKOI  aKTHBHOCTI,
BIIMOBIAQIBHOCTI, MPArHeHHS 10 OCBITH, MPO(ECITHOro PO3BUTKY Ta ydacTi y
BOJIOHTEPCHKIN JISITBHOCTI.

OxapakTepru30BaHO 0COOJIUBOCTI po3BUTKY Mool KopomierBa benbrii, mis
AKOT XapaKTEPHUMH € MYJbTUKYJIbTYPHICTh OCBITHBOT'O CEPENIOBHUIIA, aKaJeMIuHa
MOOUIBHICTb, COIliaJIbHA I1HTErparlisi, Opi€HTAaIlil Ha OCOOHCTICHY AaBTOHOMIIO,
npodeciiHy camopeanizamilo Ta OalaHc MDK TpodeciiHO TISTBHICTIO W
OCOOUCTHUM >KUTTSM.

Bcranosneno, mo wmonoas Ykpainm Ta benbrii Mae HU3KY CHUTBHHX
IIIHHICHUX OpI€HTAIlld, cepea sAKUX IMPOBIAHE MICIle 3aliMaloTh OCBITa,
CaMOpPO3BHUTOK, TMpod)eciiiHe CTAaHOBJICHHS, COIlialbHA BIAMOBIIAIBHICT Ta
MParHeHHs /0 CTa0LTbHOTO MaiOyTHBHOTO. BomHOYAC BiAMIHHOCTI BU3HAYAIOTHCS
0COOJIMBOCTSAMH COI1aJTbHO-€KOHOMIYHOT'O PO3BUTKY JIepiKaB, PIBHEM COI[IAIBHOTO
3aXUCTy, yMOBaMu mpodeciitHoi pearizallii Ta BIUIMBOM CYCHIJIbHUX BUKITUKIB.

3po6sieHO BUCHOBOK, IO KOMITAPATUBHHUIA aHAJI3 COIiaIbHO-IeMOorpadiaanx
XxapakTepucTuk moJonai Ykpainu Ta KopomiBctBa benbrii cnpuse rnmbmiomy

PO3YMIHHIO MpOILECiB (HOPMYBAHHS CYYaCHOTO MOJIOJIOTO TOKOJIIHHS Ta MOXKE
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OyTM BHUKOPUCTAaHUW JUIsI BJOCKOHAJEHHS MOJOADKHOI TMOMITUKH, OCBITHIX
CTpaTerii 1 MEXaHi3MiB COLIaIbHOT MIATPUMKU MOJIOA].

Knwouosi cnosa: mononb, CTyleHTChKa MOJOIb, YKpaiHa, KopomiBcTBO
benbris, comiaabHO-neMorpadiuHi XapakTepUCTUKH, LIHHICHI Opi€HTalli, OCBITa,

colliaJibHa aKTUBHICTh, CaMOpeaJi3ailisi, KOMIIapaTUBHUN aHAi3.

Abstract

The article presents a theoretical analysis of the socio-demographic
characteristics of young people in Ukraine and the Kingdom of Belgium in the
context of modern social transformations. The relevance of studying youth as an
important  socio-demographic group that actively participates in social
development and reflects changes in social relations, educational priorities, and
value orientations is substantiated. It is emphasized that under the influence of
globalization, European integration processes, socio-economic challenges, and
dynamic social changes, comparative studies of the younger generation in
different countries are of particular importance.

The purpose of the study is to conduct a comparative analysis of the socio-
demographic characteristics of Ukrainian and Belgian youth, to identify common
trends and specific features of youth development in different socio-cultural
environments.

The research analyzes the formation of life strategies, educational
orientations, social activity, and value priorities of young people in both countries.
It has been determined that Ukrainian youth develops under complex social
challenges caused by martial law, migration processes, transformation of the
educational environment, and the need to adapt to new social realities. At the same
time, Ukrainian young people demonstrate a high level of civic engagement,
responsibility, desire for education, professional growth, and participation in

volunteering activities.
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The specific features of youth development in the Kingdom of Belgium are
characterized, including multicultural educational environment, academic
mobility, social integration, orientation towards personal autonomy, professional
self-realization, and maintaining a balance between professional activity and
personal life.

It has been established that young people in Ukraine and Belgium share a
number of common value orientations, among which education, self-development,
professional growth, social responsibility, and the desire for a stable future occupy
an important place. At the same time, differences are determined by the socio-
economic conditions of each country, the level of social protection, opportunities
for professional realization, and the influence of social challenges.

It is concluded that the comparative analysis of socio-demographic
characteristics of youth in Ukraine and the Kingdom of Belgium contributes to a
deeper understanding of the formation of the modern young generation and can be
used to improve youth policy, educational strategies, and mechanisms of social
support for young people.

Keywords: youth, student youth, Ukraine, Kingdom of Belgium, socio-
demographic characteristics, value orientations, education, social activity, self-

realization, comparative analysis.

Ilocmanoska npoonemu. CydacHa MOJIOAb BUCTYMA€E OJHUM 13 KIFOYOBHX
YUHHUKIB CYCHUTAHOTO PO3BUTKY, COIIANbHUX TpaHchopmarlliii ta (hopMyBaHHS
MaiOyTHHOTO TOTEHIATY JepkaBu. Y HAyKOBOMY Ta CYCHUIBHOMY JHCKypCi
ICHYIOTh PI3HI MIAXOIM 10 XapaKTePUCTUKA MOJIOJOTO TOKOJIHHS, HOTro
IIHHICHUX OpI€HTAIlid, COIIaJIbHOI AaKTHBHOCTI, OCBITHIX 1 mpodecitHux
ctpareriii. OgHak 00’ €KTHBHE PO3YMIHHS CTAHOBHINA MOJIOJI MOYJIMBE JIMIIE Ha
OCHOBl KOMIUJIEKCHOTO aHali3y JeMorpadiyHuX, COLIaJIbHUX, OCBITHIX Ta

€KOHOMIYHHUX ITOKA3HUKIB.
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Ananiz  oocniooscens. Oco0OnuBoro 3HaueHHsT HaOyBae NOPIBHSIHHSA
MOJIOJIDKHOTO CcepeloBHIla YKpaiHu Ta Kpain €Bpormeiicbkoro Coro3y, 30KkpeMa
KoponisctBa benbrii, ne MONOADKHA MOJITHKA TIPYHTYETHCS HA MPUHIMIAX
COLIIANIbHOT  IHTerpaili, pIBHUX MOXJIMBOCTEH, MIATPUMKH TI'POMAJIIHCHKOT
aKTUBHOCTI Ta podeciitHoi camopeanizaii.

Hnst YkpaiHu NOUTaHHS PO3BUTKY MOJIOALDKHOIO TOTEHIially Halylo
0CO0JIMBOI aKTyaJIbHOCTI B YMOBax BIMCHKOBOI arpecii, JeMorpadiyHux BUKIIMKIB,
NOCWJIEHHS MITpallifHUX TpPOLECIB Ta HEOOXITHOCTI 30€peKEeHHS JIIOJCHKOTO
Kamitary. Mosoap cTana aKTHBHMM YYacHUKOM TPOMAISHCHKUX IMPOILECIB,
BOJIOHTEPCHKOTO PYXY, 3aXUCTY JEP>KaBHOCTI Ta EBPONEHCHKOTO BUOOPY KpaiHH.

KopomiBcTBo benbris, sk ogHa i3 pO3BHHEHUX JAepkKaB CBPOMEHCHKOTO
Coro3y, JEeMOHCTpYE IHIIMI coliadbHO-AeMOorpadiyHU KOHTEKCT PO3BUTKY
MOJIO/l, SIKUH XapaKTepU3yeTbCA CTAOUIBHINIOW JeMOrpadiuHOI0 CHUTYAI€lo,
BHCOKHM piBHEM ypOaHi3allii, pO3BUHEHOK CUCTEMOIO OCBITH Ta 3HAYHOKO YBaroo
JIEp>KaBU JI0 IHTETpaIlii MOJIOAUX JIOJIEH Yy CYCIUIbHE YKUTTS.

Memoro cmammi € 3IIACHEHHS TOPIBHUIBHOTO aHali3y COIiaJIbHO-
nemorpadiyHUX XapaKTepucTuKk wmonoal Ykpainu Tta KopomiBctBa benbrii,
BU3HAUYCHHS CITUIBHUX TEHJEHINM 1 BIAMIHHOCTEH PO3BUTKY MOJIOJIDKHOTO
CEpeIOBHUIIIA.

Buknao peszynemamise. KopomiBcTBO benbris HaleXuTh 10 KpaiH 13
BIIHOCHO CcTabuIpbHOIO JeMorpadiqHO CTPYKTYpPOO HaceleHHs. Mojoab
CTAaHOBHTH BaroMy 4YacTHHY OEJbIiHCHKOrO CYCIHUJIBCTBA 1 PO3TISATAETHCS SIK
BOXJIMBUN pPECypc EKOHOMIYHOTO, KYyJbTYPHOTO Ta IHHOBAI[IHHOTO PO3BUTKY
KpaiHu.

Ha Bigminy Bim VYkpaiHu, e TPOTATOM OCTaHHIX JECATHIIITH
CHIOCTEPIra€ThCsl CKOPOUYEHHSI YUCENBHOCTI MOJIOADKHOTO HACEJCHHS BHACIIIOK
3HM)KEHHSI HapOJXKYBAHOCTI, MITpalliiHUX MPOIECIB Ta BIUIMBY BIMHH, benbris

XapaKTEePU3YEThCS OUIbII CTAOUTBHUMU JEMOTpapIYHUMHU MOKa3HUKAMH.
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Oco0OnuBicTIO O€NBrifiCHKOr0 CyCHUIbCTBA € MOro MOMIKYJIbTYPHICTb.
Momnoaixxue cepenoBuile GOpPMYETHCS IMiJ1 BIVIMBOM PI3HUX MOBHHX 1 KyJIbTYPHUX
CHOUIBHOT: (piaMaHChbKOi, ()PAaHKOMOBHOI Ta HIMELBKOMOBHOI. 3HA4Hy pOJb
BIJIIFPAa€ TaKOX MOJOJb MITPalifHOIO MOXOJKEHHS, 110 BU3HAYa€ HEOOXIIHICTh
PO3BUTKY MOJIITUKHU COLIIAJIBHOI IHTErpallii Ta MKKYJIBTYPHOTO JI1aJory.

benprifickka MOJOAb NEPEBAXHO NPOXKUBAE Yy MICBKUX perioHax.
Haii6inpIa KOHIIEHTpAIlis MOJIOIUX JIFOJIeH XapakTepHa JIJIsl BETUKUX OCBITHIX Ta
€KOHOMIYHMX LEHTpIB - bproccens, AuTBepnena, ['enra, Jleena ta Jlbexa. Lle
NOB’SI3aHO 3 PO3TAIyBAaHHSAM TMPOBIAHUX YHIBEPCUTETIB, HAayKOBHUX IIEHTPIB 1
IMIUPIIAMA MOKIIMBOCTSIMH TTPAIICBIIAIITYBaHHS.

BaxxnuBuM ¢akTopoM COIaJIbHOTO PO3BUTKY MOJOJ1I benbrii € BUCOKUH
pPIBEHb JIOCTYMHOCTI OCBITH. 3HayHa YacTHMHA MOJIOAUX JIOJAEH TPOOBKYE
HaBYAHHS Y 3aKJagaX BHIIOI OCBITH, a CTYJACHTCbKa MOOUIBHICTH y MeEXKax
€poneiicekoro Coro3y cnpusie (OpMYBaHHIO €BPONEHCHKOI 1MEHTUYHOCTI Ta
MDKKYJIBTYPHOT KOMIIETEHTHOCTI.

IlinHicHI  opieHTamii  cTyaeHTchkoi Momoai  KopomiBctBa — benbrii
bopMyIOTBCS TiJ BINIUBOM OCOOJIMBOIO COIIOKYJIBTYPHOTO CEPEIOBHINA, JJIs
SIKOTO XapaKTepHI 0araTOMOBHICTh, MDKKYJIBTYpPHA B3a€MOJIisl, BUCOKUMA PIBEHB
aKaJeMIiYHOT MOOUIBHOCTI Ta HAJICKHICTh KpaiHU IO €BPOIEHCHKOTO OCBITHBOTO
IPOCTOPY.

benpriifickka  cTyaeHTChKa  MOJOJAb  PO3BUBAETBCA B YMOBax
JEMOKPAaTUYHOTO CYCHUIBCTBA, A€ BAXKIMBUMHU € TPUHIIUIKA CBOOOAM BHOOPY,
ocoOMCTOi aBTOHOMIi, BIIMOBIMAIBHOCTI, TOJICPAHTHOCTI Ta TIOBard Jo
KyJIbTypHOTO pi3HOMaHITTS. Came TOMy cepell MPOBITHUX I[IHHOCTEH MOJIOIUX
JOJIEH 0COOJIMBE MICIE TIOCIIal0Th camopeari3allis, SKiCHa OCcBiTa, mpodeciitHmit
PO3BUTOK, COIliajbHA 3aXUIIEHICTh, 0OCOOMCTa CBOOOMA Ta MOXIIUBICTH OyTyBaTH

BJIACHY KUTTEBY TPAEKTOPIIO.
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BaxnuBoio xapakTepuUCTUKOIO CTYACHTCHhKOI MoJioAl benbrii € opieHTaIis
Ha MPAaKTUYHY PE3yJIbTATUBHICTh OCBITH. J[Jis 3HaUHOT YaCTUHU 3/100yBaviB BUIIO1
OCBITM HaBYaHHS PO3TIIAAETHCS HE JIUIIE SK TMPOIeC 3A00yTTS 3HAHb, a 5K
IHCTPYMEHT Mail0yTHBOI MpoQeciiHOl MOOUIBHOCTI, Kap €pHOr0 3pOCTaHHS Ta
COLIIAJIBHOT CAMOCTIHHOCTI. Y 1IbOMY KOHTEKCTI OCOOJMBOIO 3HAUEHHsI HA0yBarOTh
KOMIIETEHTHOCTI, TMOB’S3aHI 3 KPUTUYHUM  MHUCJIEHHSAM, KOMYHIKAIII€IO,
KOMaHJHOK pPOOOTO, IU(POBOI TPAMOTHICTIO Ta 3JaTHICTIO JIO0 HAaBYaHHS
BIPOOBIK KUTTA [2;4].

Crynenrcbka Mosiofb KopomiBcTBa benbrii Tako JEMOHCTPYE BHCOKHIH
pPIBEHb BIJKPUTOCTI JO MDKHApOAHOI CHiBOpali. YdYacTh Yy mporpamax
akageMiyHoi  MOOUIbHOCTI, 30KpemMa Erasmus+, cropusie  ¢GopmyBaHHIO
€BPOIENUCHKOT 1IEHTUYHOCTI, MDKKYJIBTYPHOT KOMIETEHTHOCTI Ta TOTOBHOCTI 0
HaBYaHHS ¥ mpami B 0araTokynbTypHOMY cepenoBuili. Jlns Oenbriicbkux
CTYJIEHTIB XapaKTEepHUM € CHPUUHATTS €Bpomnu He Juie SK reorpadiuHoro
POCTOPY, & SIK I[IHHICHOT CIUIBHOTH, IO IPYHTYEThCS Ha JIEMOKpATii, MmpaBax
JIFOJIMHHU, aKaJIeMIYH1i ¢cBOOOI1 Ta COIllalIbHINA BIAIIOBIIAIBHOCTI.

Oco06nHBY poiIb y CHCTEMI IIIHHOCTEH CTYIEHTChKOI MOJIO/I1 BiZirpae OaaHc
MDK ocoOucTHM 1 podeciiHumM XUTTSIM. Ha BimMiHy Bif TpaJHUIIHHUX MOJCIICH,
y SKUX TpodeciiHa yCHINIHICTh YacTO PO3TIIANAETHCS K JOMIHAHTHA JKUTTEBA
MeTa, cydJacH1 OelbIiiChKi CTYICHTH AeAai OUIbIIe OPIEHTYIOThCS HAa rapMOHIHHE
MOETHAHHA Kap €pH, OCOOMCTOrO0 PO3BUTKY, POJUHHOTO >KHUTTSA, JO3BULIA Ta
MICUXOJIOTTIHOTO JOOPOOYTY.

3HAYYIIOI0 € TaKOXX €KOJOriYHa Ta coIliadbHa YyTIHUBICTH Mojomi. s
CTyIeHTIB benbrii BaXJIMBHMH 3alWMIIAIOTECSA TUTAHHS CTajJOr0 PO3BUTKY,
KIIIMaTUIHOT BiATIOBINAIBLHOCTI, COMiabHOI CIIPAaBEIIMBOCTI, TCHACPHOI PIBHOCTI,
1HKIIFO311 Ta HemuckpuMinHaiii. Ili IIHHOCTI aKTHMBHO IMATPUMYIOTBCA SK Yy
JIepKaBHIA ~ MOJIOJDKHIMA MOJITHI[l, TaKk 1 B JIISUIBHOCTI YHIBEPCHUTETIB,

CTYIEHTChKHMX OpraHi3ailiii Ta rpoMaJiICbKUX 1HI1aTHUB.
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Boanouac cryaentchka Monoas benbrii CTHKaeTbecst 3 HU3KOK BUKIIHUKIB.
Cepen HUX - CKJIaAHICTh NPOQECIHHOTO CAMOBU3HAUECHHS, KOHKYPEHLIIS HA PUHKY
mpairi, noTrpedba 'y BHCOKOMY pIiBHI UU(PPOBUX 1 KOMYHIKATUBHUX
KOMIICTCHTHOCTEH, ICHUXOJIOTIYHE HABAaHTAXCHHS, aJamnTallis A0 0araToOMOBHOTO
cepe/IoBUINa Ta IHTErpallisl CTYACHTIB MIrpamiiHoro noxojxeHHs. 1[I unHHUKH
BIUTMBAIOTh Ha ()OPMYBAHHS >KMUTTEBUX CTPATErid MOJOJIUX JIIOAEH 1 BU3HAYAIOTh
notpedy B eheKTUBHIN MIATPUMIL 3 OOKY 3aKJaJiB BHILOI OCBITU Ta JEPKABHUX
THCTUTYLIIH.

TakuM yuHOM, WIHHICHI Opi€HTalii cTyaeHTcbkoi Moisoal KopomiBcTBa
benprii MaroTh MEepeBa)XHO TyMAaHICTUYHUH, NEMOKPATUYHHHA Ta €BPOTECHCHKO
OpieHTOBaHUU XapakTep. BoHM MoeaHyIOTH TparHeHHs A0 0COOMCTOi CBOOOMM,
npodeciitHoi caMmopeaiizallii, COLIAJIBbHOI BIAMOBIIATBLHOCTI, MDKKYJIBTYPHOI
BIIKPUTOCTI Ta sKOCTI >kHUTTS. CaMe 11 pUCHM BHU3HAYAIOTh OENBIIACHKY
CTYJI€HTCBhKY MOJIOAb K AaKTUBHOTO CY0’€KTa Cy4YyaCHOTO €BpOMNEHCHKOro
CyCHUIBCTBA.

JlocmiJKeHHsT I[IHHICHUX OpI€HTAIlld CTYJIEeHTChKOiI Mojoai YkpaiHu Ta
KopoumiscTBa benbrii € BaXKJIMBUM HAaNpSIMOM CYYaCHHX COIIAJIBHO-TICAArOridHUX
JOCITIJIPKeHb, OCKUTBKH CaMe MOJIOJIC TIOKOJIIHHS BU3HAYA€ TIEPCIIEKTUBU PO3BUTKY
CyCHUIBCTBA, XapakTep COIiaTbHUX 3MiH Ta (opMyBaHHI MaWOyTHHOTO
JIOAICHKOTO MOTeHIany aep:xasu[1;3;5].

[{iHHOCTI CTYyAEHTChKOT MOJIOAI (OPMYIOTBHCS IiJ] BIUTMBOM ICTOPUYHHX,
KyJIbTypHUX, C€KOHOMIYHHMX Ta CYCHUIbHO-TIOJITUYHUX YMOB. YKpaiHCbKa Ta
Oenbrifickka MOJIOJb MAalOTh 0arato CHUIBHUX €BPOMEHCHKUX OPIEHTUPIB, OJHAK
YMOBH iXHBOT'O CTAHOBJICHHSI CYTTEBO BiJIP13HSIOTHCS.

@dopMyBaHHS  I[IHHICHOI CHUCTEMH CYYacHOi  yKpaiHChKOi  MOJIOAi
BiIOYyBa€ThCS B yMOBaX TIIMOOKHX CYCHUIBHUX TpaHCPOpMaIliif, €BpOMEHChKOl
1HTerpaiii Ta IOBHOMACIITAaO0HOT BIMHHU, IO 3HAYHOIO MIPOIO0 BIUIMHYJIO Ha

MEPEOCMUCIICHHS JKUTTEBUX MPIOPUTETIB MOJIOIOT0 MOKOJIHHA. Ha nepiumii nnax
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BUXOJATHh Takl I[IHHOCTI, SIK cBOOOJAa, HE3aJIe)KHICTh, Oe3leKa, HaIlloHaJIbHa
1IGHTUYHICTb, BIINOBIIAJIBHICTh, HIATPUMKA POJUHU Ta CYCHLIbHA COJMIJAPHICTD.

VYKpaiHCbKl CTYAEHTH JIE€MOHCTPYIOTh BHUCOKHMH pPIBE€Hb aJalTHBHOCTI Ta
3IaTHOCTI I1SITH B YMOBAaX HEBU3HAYEHOCTI. 3HAYHOI'O MOMIMPEHHS Cepe] MOJIOA1
Ha0yJu BOJIOHTEPCHbKA AISUIBHICTH, TPOMAJICbKa aKTUBHICTb, YYaCTh y COL[IaIbHUX
1HIIIaTUBaX, MiITPUMKa BIMCHKOBUX Ta MOCTpa)kaaidux Bif BiHU. lle cBiIUUTH
PO MOCUJICHHS POJI1 KOJIEKTUBHUX 1 CYCHIIBHO 3HAUYIIUX I[IHHOCTEH.

Hatomicte crynentcbka wmonoab KoponiBerBa benbrii gpopmyerses y
CTaOUTBHINIOMY  COILIaJbHO-€KOHOMIYHOMY  CEpeJOBHWINI, JI€  OCHOBHUMH
KUTTEBUMHU OPIEHTUPAMHU € OCOOMCTICHUI PO3BUTOK, CAMOCTINHHICTD, podeciitHa
peasnizaiisi, ToJIEpaHTHICTh, COIliaJIbHA PIBHICTH Ta SKICTh )KUTTS.

benbrificeki cTyneHTH OuUTbIE OpIEHTOBaHI Ha MOOYIOBY 1HAMBIAYalbHOT
OCBITHBOI 1 TIpodeciiiHol TpaekTopii. BaxkinBUMH CKIaJOBUMH iXHBOI CUCTEMU
IIIHHOCTEH € MOXKJIMBICTh BUOOPY, OalaHC MK poOOTOI0 Ta OCOOMCTHM KUTTSM,
akaJieMidyHa MOOUIBHICTD 1 BIKPUTICTh /10 KYJbTYPHOTO PI3HOMAHITT.

Pazom 13 TuM Momoar 000X KpaiH 00’€qHYIOTh CIUIbHI €BpPOIEHCHKI
IIIHHOCTI: TIparHeHHs 10 SIKICHOI OCBiTH, cBOOOIM, mpodeciitHoi camopeartizailii,
COITIATbHOT CIPABEIMBOCTI Ta MOXJIMBOCTI BIUIMBATH Ha PO3BUTOK CYCHIJILCTBA
[2, c.49].

[TopiBHsUIBHUIM aHaJI3 CBIAYMTH, IO I[IHHICHI CHCTEMH CTYACHTCHKOI
mononi VYkpaimm Ta KopomiBctBa benbrii  po3BUBaIOTBCS Yy CHUIBHOMY
€BPOIEHCHKOMY HaIpsiMi, OTHAK MAIOTh PI3HI aKI[CHTH.

Jlist yKpaTHChKOT MOJIOJ1 OUTBIIT XapakTEPHUM € TO€THAHHS OCOOMCTICHUX
MparHeHp 13 CYCHUTBHOIO BINMOBINANBHICTIO, MO OOYMOBJICHO ICTOPUYHUMU
MOMISIMM  OCTaHHIX POKIB Ta HEOOXIIHICTIO 3aXWCTy JepkaBHOCTI. Jms
OeNbriichbkoi  MOJIOAI JOMIHYIOYMMH € I[HHOCTI OCOOMCTOI aBTOHOMII,

CaMOBHPAXKEHHSI, COLIAIbHOT PIBHOCTI Ta SIKOCT1 )KUTTS [2, c.48].
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Bognouac monoab 000X KpaiH JAEMOHCTPYE TOTOBHICTb 1O PO3BUTKY,
BIIKPUTICTh JO HOBUX 3HaHb, MIATPUMKY JIE€MOKpPATUYHUX NPHUHIMIIB Ta
nparHeHHs OyTH  aKTHBHHUMH  YYaCHMKaMH  CYYaCHOTO  €BPONEHCHKOTO
CyCHUIbCTBA.

Jnst  BHU3HA4YE€HHS  OCOOJMBOCTEHl  PO3BUTKY CHUCTEMH  ILIIHHOCTEH
ctyneHTcbkoi mosoni KopoumiBcTBa benbrii Oyno 3aiiicHEHO aHali3 OCHOBHHUX
KUTTEBUX OpIEHTAIId 3700yBadiB BHINOI OCBITH 3 YypaxyBaHHSIM Cy4acHUX
COITIOKYJIbTYPHHX TpaHc(opMalliii eBponeriChbKoro CycnijabCTBa.

VY nocnipKeHH1 B3sUTH y4acThb 37100yBadl BHUINOI OCBITH MPOBIAHUX 3aKJIaiB
KopomiBcTBa benbrii, 30kpeMa mnpeacTaBHUKH (IaMaHIChKOT Ta (PaHKOMOBHOT
OCBITHIX cnuibHOT. Oco0nKBa yBara MpUAUIAIACS BUBUCHHIO CUCTEMH LIHHOCTEH
CTYJCHTIB B yMOBaX 0araTOMOBHOTO, MYJbTHKYJIBTYPHOTO Ta IHTETPOBAHOTO
€BPOTICHCHKOTO OCBITHHOTO MPOCTOPY.

- METOJMKA BHU3HAYCHHS I[IHHICHUX opieHTariii M. Pokuua (Rokeach
Value Survey);

- Teopist 6azoBux Jroackkux rinHocted 1. [Isapia (Schwartz Theory
of Basic Human Values);

- teopis camomerepminamnii E. Jleci Ta P. Pasua (Self-Determination
Theory).

BukopucranHg 3a3HauY€HWX METOJIUK JO3BOJIUJIO BHU3HAYUTH HE JIMIIE
MPOBIAHI KUTTEBI IUJII CTYACHTIB, a W MOTHBAIlliHI YMHHUKH iXHBOTO
0COOUCTICHOTO Ta MPOGECIHHOTO PO3BUTKY.

AHamiz  pe3ynbTaTiB  JOCHIDKEHHS  3acBIAYMB, MO0 Yy CTPYKTYpi
TEPMIHAIBHUX IIHHOCTEW CTymeHTchkoi monoai KopomiBctBa benbrii mpoBinHe
MICIIE 3aiMAarOTh:

- ocobucta cBo0o7a Ta MOXJIMBICTH CAMOCTITHOTO BUOOPY JKUTTEBOTO
NUISXY;

- MICUXOJIOTTYHE 0J1aronoiayyys Ta KICTb KUTTS,
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- npodeciitHa camopeantizallis;

- COLIIAJIbHI B3a€EMUHU Ta NIATPUMKA OJIN3BKOIO OTOYEHHS;

- CTaOLIbHICTD 1 O€3MeKa;

- MOJIMBICTh MOCTIMHOTO OCOOUCTICHOTO PO3BUTKY.

Jist OenbriicbkuX CTYACHTIB XapaKTEpHUM € TepeBaKaHHsS I[IHHOCTEH
aBTOHOMil Ta caMOBUpaXEHHS. MoONOAi IIOAM TparHyTh HE JHIIE JOCATTH
npodeciifHOro yCIiXy, ajie ¥ peayli3yBaTy BIAcHI 1HTepecH, 30epertu OamaHc Mix
HaBYaHHSM, POOOTOIO Ta OCOOUCTHUM JKUTTSIM.

Binnosinno no xonuenuii L. [IBapua, HallOuIbIl BUpaKEHUMU TpynamMu
niHHocte y ctynenTiB KopomniscTBa benbrii €:

1.  Cawmocriitaicts  (Self-Direction) - mnparHeHHs 0 HE3aJEKHOCTI
MUCJIEHHS, CBOOOAN BUOOPY, TBOPUOCTI Ta MPUNUHATTS BIACHUX PILLICHb.

2. YuiBepcanizm (Universalism) - ToJ€paHTHICTb, MPUUHATTS KYJIbTYPHOTO
pPI3HOMAHITTS,  COIliaJibHA  CIpaBeIJIMBICTh, TypOOTa TMPO  HABKOJIHUIIHE
CEpeIOBHUIIIE.

3. Jo6po3uwmBicth (Benevolence) - miaTpuMka OJMU3BKHUX JIHOJIEH,
BIJIMOBIIAJIBHICTh Y MIXKOCOOUCTICHUX BITHOCHHAX, EMITATIs.

4, JlocaruenHs (Achievement) - mparHeHHsS 10 TpodeciiHOro YCITiXy,
KOMITETEHTHOCT1 Ta OCOOHUCTICHOTO PO3BUTKY.

MeHI BUpaXEHUMH € I[IHHOCTI, TOB’S3aHI 3 TPaAUIIHHUM COIlaJbHUM
KOHTpOJIEM Ta  KOH(POPMHICTIO, 1[0  TOSCHIOETHCS  BHCOKHM  PiBHEM
IHAWBIAYyali3allii Cy4acHOTO €BPOIEHCHKOT0 CYyCIUILCTRA.

AHami3  MoTHBaIliiHOI cdepu  CTYIASHTIB BIAMOBIAHO 10  Teopii
camonmerepminaiiii E. Jleci Ta P. Pasna moka3aB 3HauyymiicTb TpbhOX 0a30BHX
TICUXOJIOTTYHUX TTOTPEO:

- ABTOHOMII - MOXJIMBOCTI CaMOCTIHHO BH3HA4YaTH BIACHUM MIIAX

PO3BUTKY;
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- KOMIIETEHTHOCT1 - IparHeHHd OyTu MpodeciiiHO MiArOTOBICHHM Ta
KOHKYPEHTOCIIPOMOKHUM;

- COLIIAJIBHOT OB’ A3aHOCTI - MOTPEOU y AKICHUX COLIATbHUX KOHTAKTaX
1 HAJIC)KHOCTI1 0 CIUIBHOTH.

Oco0nuBicTIO O€NbridichbKUX 3A00yBadiB BHILOI OCBITH € BUCOKHM pIBEHBb
BHYTpIIIHbOi MoTuBalli. HaBuaHHS po3riIsiAaeTbcs HUMU HE JUIIE  SK
HEOOXIIHICTh OTpUMaHHs mpodecii, a SK MOMKIUBICTH OCOOMCTICHOIO PO3BUTKY,
PO3KPUTTSI 3/1I0HOCTEHN 1 IOCATHEHHSI )KUTTEBOTO OJIArOnoyyysi.

[lopiBHSIHHS ~ OTPUMAHUX  PE3yNbTATIB 13  TEHASHUIIMU  PO3BUTKY
YKPaTHCHKOI CTYAEHTCHKOI MOJIO/II TO3BOJIsI€E BU3HAYUTH TIEBHI BIAMIHHOCTI. SIKII0
JUISL CTYICHTIB YKpaiHM B yMOBax BIMHM OCOOJIMBOIO 3HAauYeHHS HaOyBalOTh
Oc3reka, HE3aJICKHICTh JIepKaBW, POJAWHHA IMJATPUMKA Ta TPOMAISHCHKA
BIJIMOBIIAJIBHICT, TO IS OEJIbriMChKOi MOJOJI OUTBII BUPAXKEHUMH €
aBTOHOMHICTB, cCaMopeati3allig Ta SKICThb KUTTS.

Boanouac ciinbHUMU 711 MOJIOJII 000X KpaiH 3aIHIIAaIOThCS MParHeHHs 10
OCBITH, cBOOOIH, TMpodeciftHOrO PO3BUTKY, COIIATBLHOI CHpPaBEJIMBOCTI Ta
AKTHBHOI y4acTl y PO3BUTKY CYCILJIbCTBA.

Orxe, cucteMa IIIHHOCTEH cTyaeHTChkoi Mmojoai KopomiBcTBa benbrii
XapaKTEePU3YEThCS JIOMIHYBAaHHSIM ITOCTMAaTepiadbHUX OPIEHTHPIB, CIPSIMOBAHUX
Ha caMopeai3aiilo, OCOOHUCTICHY CBOOOMy, TOJEPAHTHICTh 1 COIIAJIBHY
BIIMOBIMAJIBHICT, IO  BIAMOBIZA€  Cy4acCHUM  TEHACHIISIM  PO3BUTKY
€BPONEICHKOr0 OCBITHHOTO MPOCTOPY.

CygacHi Ttpancdopmariii cuctemu Buioi ocBitm KopoimiBcTtBa benbrii
BiIOYBarOTHCS B KOHTEKCT1 €BPONEHCHKUX THTETPAIIHUX MpOoIeciB, TiIodami3arii,
udpoBizailii Ta MOCUICHHS POJIi OCOOUCTICHO OPIEHTOBAHOTO MIAXOAY B OCBITI. Y
[IMX yMOBaX BaXJIMBOTO 3HAUYCHHS HaOyBac (OpPMYBaHHS CHUCTEMHU I[IHHOCTEH

3100yBaviB BHUIOI OCBITH, sKa 3a0e3nedye He Juiie npodeciiiHy MIAroTOBKY

185



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 1. Ne 7.

MaiOyTHIX (axiBLiB, @ ¥ PO3BUTOK COLIAJBHO BIAMOBIJANIBHOI, aKTUBHOI Ta
BIJIKPUTOI 10 MDKKYJIBTYPHOI B3a€MO/I1i 0COOHUCTOCTI.

Po3po6nena moxaens QopMmyBaHHS IIHHICHUX OpIEHTAIld CTYACHTCHKOI
monoai KopomiBctBa benbrii  6a3yeTbcs Ha pO3yMiIHHI I[IHHOCTEH  SIK
IHTETPOBAHOTO OCOOMCTICHOTO YTBOPEHHS, L0 BU3HAYAE >KUTTEBI NMPIOPUTETH,
MOTHBAIII0 JISJIBHOCTI, XapakTep CoIladbHOI B3aemojii Ta mpodeciiitHoro
CTaHOBJIEHHS 3700yBaya OCBITH.

MeTo1010TTYHOI0 OCHOBOIO MOJIEN1 BUCTYTAIOTh:

- aKCIOJIOTTYHUHN MIAX1J, SIKUA BU3HAYA€ OCBITY SIK MPOCTIP 3aCBOEHHS
Ta PO3BUTKY OCOOMCTICHUX 1 CYCHIJIBHUX IIIHHOCTEH;

- TYMaHICTUYHUN MiAX11, COPSAMOBAHMA HA BU3HAHHS YHIKAJIBHOCTI

O0COOUCTOCTI CTY/ICHTA;

KOMIIETEHTHICHUN MIAXiA, 10 3a0esneuye (popmMyBaHHS 37aTHOCTI
3aCTOCOBYBATH 3HAHHS Ta I[IHHOCT1 Y MMPAKTUYHIN AISIIBHOCTI;

- MDKKYJIBTYPHUHN MAX11, SKHH BpaxoBye 0araTOMOBHICTh 1 KYJIbTypHE
PI3HOMAHITTS OEIbI1IHCHKOTO CYCILIBCTBA;

- CTYJICHTOLICHTPOBAaHUN MiAXiA, 110 Tmependadae akKTUBHY POJIb
3100yBava OCBITH y TOOY/TOB1 BIIACHOT OCBITHBOI TPAEKTOPII.

[lenaroriunmmu ~ ymoBamMu  e(peKTUBHOTO  (OpMYBaHHS  I[IHHICHHX
opieHTaIii cTyaeHTchkoi Mojioai KopomiscTBa benbrii Bu3HaueHo:

1. CtBOpeHHS BIIKPUTOTO MYJIBTHKYJIBTYPHOTO OCBITHBOTO
CEpelloBHUINA, IO CHOPHUAE B3AEMOJII CTYIEHTIB PI3HOTO COLIAJBHOTO Ta
KYJIbTYPHOTO TIOXO/>KCHHSI.

2. 3abe3reueHHs] aKaJAeMIdHOI CBOOOJM Ta MOMIJIMBOCTI ITOOYIOBH
IHIMBITyaabHOI OCBITHBOT TPAEKTOPII.

3. [HTErparlis MiHAICHOT0 KOMIOHEHTA Y 3MICT MPOQeCiitHOT MiATOTOBKH

3100yBadiB BUIIIOT OCBITH.
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4, PO3BUTOK MDKHApOJIHOI aKaJeMI4HOi MOOUIBHOCTI fAK 3aco0y
(opMyBaHHS MIKKYJIbTYPHUX 1 €BPONEUCHKUX IIIHHOCTEM.

S. 3alydeHHsT ~ CTYJIEHTIB  JO  COILIAJIbHUX, TIPOMAJCBKHX  Ta
BOJIOHTEPCHKHX 1HII1ATHB.

Bucnosku. TakuM 4uHOM, 3aIIpOIIOHOBaHa MOJIENb Bi10Opaxae 0CoOOIUBOCTI
PO3BUTKY CHCTEMHM I[IHHOCTEH CcTyaeHTchkoi Mojonai KopomiBctBa benbrii Ta
BpaxoBye crenu(iky €BpONEHCHKOr0 OCBITHHOIO IPOCTOPY. li OCHOBOIO €
NO€HAHHS aKaJeMIYHOi CBOOOAM, COLIaIbHOIT BIAMOBIAAIBHOCTI, MIKKYJIBTYPHOI

B3aeMOIi1 Ta mpodeciiiHoi camopeanizallii 0COOUCTOCTI.
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DEVELOPMENT OF CRITICAL THINKING IN THE PROCESS OF
TEACHING ECONOMIC DISCIPLINES TO FUTURE TECHNOLOGY
TEACHERS

Abstract

In the contemporary educational process, the development of critical thinking
iIs one of the key objectives in the professional training of future specialists,
particularly future technology teachers. Rapid economic and technological
changes require prospective educators to navigate complex situations, analyze

economic processes, and make well-founded decisions.
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The development of critical thinking is especially important for future
technology teachers, who must not only possess knowledge of economics but also
be able to apply it effectively in pedagogical practice. This approach contributes to
the preparation of professionals capable of solving diverse educational and
professional tasks while considering both economic and social factors.

This article examines the role of critical thinking in teaching economic
disciplines to future technology teachers. Critical thinking enables students not
only to acquire theoretical knowledge but also to apply it in real-world contexts by
analyzing economic situations and predicting their possible outcomes. The
development of economic competence plays a significant role in fostering the
ability to make independent and informed decisions, which is an essential
component of future teachers’ professional competence.

The study emphasizes the necessity of applying interactive teaching methods,
including problem-based learning, case-study methods, debates, and modern
digital technologies that facilitate the creation of interactive learning
environments. These approaches contribute to the development of analytical skills,
the ability to synthesize information, and the formation of argumentation and
evidence-based decision-making skills. Furthermore, they provide students with
opportunities to work with authentic economic situations, making the educational
process more practice-oriented and relevant to contemporary professional realities.

The article also highlights the importance of integrating economic knowledge
with other academic disciplines, as such an interdisciplinary approach enables
students to develop a comprehensive understanding of economic processes while
enhancing critical thinking at the interdisciplinary level.

Overall, the study demonstrates that the development of critical thinking in
the process of teaching economic disciplines constitutes an essential foundation
for improving the professional training of future technology teachers. It enables

them not only to understand economic processes but also to apply the acquired
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knowledge effectively in their future pedagogical practice, preparing learners to
make informed decisions in a rapidly changing economic environment.
Keywords: critical thinking; economic disciplines; future technology

teachers; economic competence.

Problem Statement. In today's world, where economic and technological
changes occur rapidly, the development of critical thinking has become an
essential component of the professional training of future educators. The
challenges of globalization and rapid digital transformation require future
technology teachers to navigate complex economic and social contexts and make
informed decisions based on data analysis. They are expected not only to possess
knowledge of economics but also to apply this knowledge effectively in
pedagogical practice. Therefore, critical thinking constitutes an important element
of their professional competence.

Critical thinking enables students to evaluate economic phenomena, make
evidence-based decisions, and anticipate the consequences of various economic
situations. It allows future technology teachers not only to analyze problems but
also to consider alternative solutions and select the most effective course of action.
A systematic approach to teaching economic disciplines contributes to the
development of students' ability to make independent decisions, forecast possible
outcomes, and critically evaluate the implications of their decisions for future
professional activities.

Under conditions of continuous change in education, there is a growing need
to develop innovative approaches to teaching economic disciplines that foster
critical thinking. The professional preparation of future technology teachers should
extend beyond the acquisition of theoretical knowledge to include its practical
application in authentic educational and economic contexts. Such an approach

stimulates the development of critical thinking, enhances analytical and problem-
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solving skills, and prepares future educators for effective professional activity in a
rapidly changing socio-economic environment.

Analysis of Recent Research and Publications. Research devoted to the
development of critical thinking in the educational process emphasizes the
importance of integrating this component into educational curricula, particularly in
the professional training of future teachers. According to Kurok [2], critical
thinking serves as the foundation for the development of economic competence, as
it enables students to evaluate various economic situations and make informed
decisions.

The development of critical thinking represents an essential stage in
professional education, allowing future specialists not only to understand
economic processes but also to influence them through effective decision-making
in real-life contexts.

A significant contribution to this field has also been made by researchers
such as Melnychenko [4], who emphasizes the importance of interactive teaching
methods that promote students' critical thinking, and Arabadzhieva [1], who
investigated the role of innovative educational technologies in fostering critical
thinking among future teachers. Her research highlights the use of digital
technologies that facilitate the creation of interactive learning environments and
promote the effective development of students' analytical abilities.

The successful development of critical thinking requires not only the
acquisition of theoretical knowledge but also the creation of conditions for its
practical application. The use of various instructional approaches, including
problem-based learning, role-playing activities, and case-study methods,
contributes significantly to the development of critical thinking and prepares
students to solve complex economic problems in professional practice.

Therefore, the development of critical thinking in the process of teaching

economic disciplines to future technology teachers is an essential component of
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their professional preparation for pedagogical activity. It enables them to develop
the ability to analyze economic phenomena, make informed decisions, and
anticipate the consequences of their actions. Given the ongoing transformations in
both the economy and education, it is important to continue developing
educational approaches that foster these competencies through the implementation
of innovative technologies and interactive teaching methods.

The aim of the article is to investigate the development of critical thinking in
the process of teaching economic disciplines to future technology teachers and to
identify effective methods and approaches that contribute to the formation of their
economic competence.

Presentation of the main material of the study. Critical thinking is a
multifaceted cognitive process that encompasses the ability to conduct in-depth
analysis, make objective evaluations, integrate and synthesize information, and
effectively justify one's opinions and decisions. This process facilitates a
comprehensive understanding of various phenomena and situations, enabling
individuals to draw well-founded conclusions, identify weaknesses in arguments,
assess the potential consequences of decisions, and anticipate future
developments. In the context of the rapidly evolving modern world, critical
thinking has become an indispensable component of the educational process, as it
enables individuals to adapt to continuous change and make effective decisions
under conditions of uncertainty [4].

Within the context of teaching economic disciplines, critical thinking
occupies a particularly important role because it not only promotes a deeper
understanding of theoretical knowledge but also enables students to transfer that
knowledge into practice by applying it in real-world situations. This approach
contributes to the development of students' ability to analyze economic processes,
investigate their impact on the socio-economic environment, and predict the

potential consequences of future decisions. The ability to conduct objective
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analyses of economic phenomena allows future teachers not only to master facts
and theories but also to critically evaluate the effectiveness of different economic
approaches and select the most appropriate strategies for their practical application
[6].

This is particularly important for future technology teachers, whose
professional activities require the integration of knowledge from various fields,
including economics, to address pedagogical and practical challenges. Critical
thinking enables them not only to make informed decisions based on data analysis
but also to anticipate and evaluate the potential consequences of those decisions,
which is essential for fostering economic literacy among pupils and students.
Moreover, it develops their ability to justify conclusions, make evidence-based
decisions in the context of continuously changing socio-economic conditions, and
effectively process complex and dynamic information.

Therefore, critical thinking not only helps future technology teachers
comprehend and integrate economic knowledge but also serves as an essential tool
for developing their economic competence, enabling them to make informed
decisions, effectively predict outcomes, and adapt to rapidly changing
environments.

The development of critical thinking is a complex and multidimensional
process that requires the use of interactive teaching methods capable of
stimulating students' cognitive activity and ensuring their active engagement in
learning and reflective thinking. Traditional teaching approaches, which are
primarily based on passive knowledge acquisition, do not fully meet the demands
of contemporary education because they fail to encourage students to analyze
information critically, reflect on alternative perspectives, and justify their own
decisions. Consequently, the effective development of critical thinking requires

the implementation of instructional methods that not only facilitate the acquisition
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of theoretical knowledge but also foster independent thinking, analytical
reasoning, and evidence-based decision-making skills.

Case-study methods represent another important instructional approach that
enables students to work with real or simulated situations requiring analysis,
decision-making, and evaluation of the consequences of their decisions. The use of
case studies allows students not only to apply theoretical knowledge in practice
but also to develop critical thinking skills by analyzing situations, identifying
alternative solutions, and selecting the most effective course of action. This
approach promotes the ability to synthesize information from multiple sources,
generate innovative solutions, and evaluate their feasibility and effectiveness [5].

The integration of modern educational technologies into the learning process
makes it possible to create interactive learning environments that encourage active
student participation. These technologies may include online courses, simulation
software, virtual learning games, and interactive digital platforms designed for
collaborative discussion and problem-solving. Through these technological tools,
students can work with large datasets, model various economic scenarios, and
evaluate the effectiveness of different decisions in real time. Such technologies not
only enhance students' analytical abilities but also enable them to develop their
own projects, formulate and justify their ideas, and present evidence-based
solutions in an interactive environment [1].

Overall, the application of interactive teaching methods is a crucial factor in
the development of students' critical thinking. These approaches facilitate deeper
knowledge acquisition, strengthen analytical abilities, and foster the development
of argumentation and evidence-based decision-making skills. They transform
students into active participants in the educational process, enabling them to
critically evaluate information and make informed decisions, which constitute the

foundation of their future professional competence.
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Research on the development of economic competence places particular
emphasis on the integration of economic knowledge with other academic
disciplines. In particular, Kurok and Kondratenko [2] argue that effective
economics education should extend beyond the theoretical acquisition of
knowledge to include the development of students' capacity for independent
analysis of economic situations, which serves as the basis for the development of
critical thinking. Matukova [3] emphasizes the importance of entrepreneurial
competence as an integral component of the economic competence of future
professionals in economics. Entrepreneurial competence includes the ability to
analyze economic situations and make balanced, evidence-based decisions in a
variety of professional contexts.

The key components of critical thinking development include analytical
abilities, the capacity to synthesize information from diverse sources, and the
ability to make informed, evidence-based decisions. These competencies form the
foundation for successful professional activity, enabling future technology
teachers to respond effectively to contemporary economic challenges and to apply
economic knowledge in both educational and practical settings.

To effectively develop critical thinking among future technology teachers in
the process of teaching economic disciplines, it is necessary to employ interactive
and active teaching methods that actively engage students in analyzing, evaluating,
and making decisions based on economic knowledge. The following instructional
stages and methods can be implemented within the educational process.

1. Problem-Based Learning (PBL)

Problem-Based Learning (PBL) serves as one of the fundamental approaches
to developing critical thinking because it requires students to solve problems that
do not have predetermined solutions. Rather than simply transmitting ready-made
knowledge, the instructor creates learning situations that require students to

independently search for solutions, analyze available information, and justify their
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conclusions. This approach enables future technology teachers not only to acquire
theoretical knowledge but also to apply it in authentic situations related to
technological processes and economic decision-making.

Implementation examples:

Example 1. Students are presented with a scenario in which a manufacturing
enterprise experiences financial losses due to excessive material costs in its
technological processes. Their task is to analyze the production costs of a single
product, identify inefficient stages of the production process, and propose
optimization strategies to reduce costs. Using both economic and technological
knowledge, students evaluate alternative solutions and justify the most effective
improvements.

Example 2. Students are given a business scenario involving the development
of a new educational course for technology-oriented secondary school students.
They are required to estimate the costs of equipment and materials for a school
workshop, analyze expenditures associated with different technological processes,
and determine the most economically efficient alternatives. Students justify their
decisions based on learners' educational needs and the financial constraints of the
educational institution.

2. Debates and Classroom Discussions

Debates and classroom discussions are effective instructional tools for
fostering critical thinking because they encourage students to formulate evidence-
based arguments, evaluate alternative viewpoints, and actively participate in
collaborative decision-making. For future technology teachers, the opportunity to
discuss issues related to the economic efficiency of technological processes is
particularly valuable, as it develops their ability to assess different perspectives
and identify optimal solutions for educational and practical contexts.

Participation in structured debates strengthens students' analytical reasoning,

communication skills, and capacity to defend their positions using logical
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arguments and empirical evidence. At the same time, it promotes openness to
alternative viewpoints, constructive dialogue, and reflective thinking, all of which
are essential components of critical thinking and future professional competence.

Implementation process:

Example 1. Students participate in a debate on the topic: "What are the
advantages and disadvantages of using 3D printing in manufacturing compared
with traditional production methods?" During the debate, students analyze the
economic, technological, and social dimensions of the issue and develop
recommendations for implementing innovative technologies in industrial practice.

Example 2. Students are divided into groups to discuss the following
question: "Should educational institutions invest in modern technologies for
workshops and laboratories despite limited budgetary resources?" They are
required to evaluate the economic benefits and challenges associated with such
investments and assess their potential impact on the quality and effectiveness of
education.

3. Case-Study Method

The case-study method enables students to work with authentic or simulated
situations involving the solution of specific economic and technological problems.
This instructional approach promotes the development of analytical skills,
decision-making abilities, and the capacity to evaluate the consequences of
decisions, all of which are essential competencies for future technology teachers.

Implementation process:

Example 1. Case: "Preparing for the Production of a New Product Line in a
School Workshop." Students analyze the technical and economic feasibility of
launching production, determine the required materials, equipment, and labor
resources, calculate projected costs, and estimate the potential educational and

economic benefits of implementing the project within the school environment.
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Example 2. Case: "Integrating a New Material Processing Technology into
the Educational Production Environment." Students evaluate the costs associated
with implementing the new technology, estimate its potential economic benefits,
and assess the overall cost-effectiveness of the investment for the educational
Institution.

4. Integration of Digital Technologies

The integration of modern digital technologies into the educational process
makes it possible to create an interactive learning environment in which students
apply theoretical knowledge to solve authentic problems, model economic
situations, analyze large volumes of data, and make informed decisions.

Implementation process:

Example 1. Students use production simulation software that allows them to
modify key technological parameters, such as production volume or material costs,
and observe the resulting economic outcomes. This approach enables students to
analyze and predict the financial implications of technological changes.

Example 2. Students participate in simulations delivered through online
learning platforms, such as virtual business management or manufacturing system
simulations. These environments provide opportunities to practice decision-
making within realistic economic scenarios and learn from mistakes in a safe
educational setting.

5. Reflection and Self-Assessment

Reflection and self-assessment play a significant role in the development of
critical thinking by encouraging students to analyze and evaluate their own
learning activities. These practices help students identify their strengths and
weaknesses, improve their professional skills, and deepen their understanding of
economic processes.

Implementation process:
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Example 1. After completing a case-study task or participating in a debate,
students prepare a reflective report evaluating which approaches proved most
effective, which aspects require further improvement, and which economic and
technological knowledge was essential for solving the problem.

Example 2. Students conduct self-assessments of completed assignments by
evaluating the quality of their decisions, reasoning, and argumentation throughout
the learning process. This practice strengthens self-monitoring skills, promotes
continuous self-improvement, and contributes to the development of independent
critical thinking.

Conclusions. The development of critical thinking in the process of teaching
economic disciplines represents a fundamental component of the professional
preparation of future technology teachers. In the context of rapid technological
advancement, digital transformation, and continuous socio-economic change,
future educators must possess not only a solid understanding of economic
concepts but also the ability to analyze information critically, evaluate alternative
solutions, and make informed, evidence-based decisions. Consequently, critical
thinking should be regarded as one of the core competencies underpinning the
professional competence of future technology teachers.

The findings of this study demonstrate that the integration of economic
knowledge with technological, pedagogical, and interdisciplinary content
significantly enhances the quality of professional training. Such integration
enables students to perceive economic processes as an integral part of
technological education, establish meaningful connections between theory and
practice, and develop a comprehensive understanding of contemporary production,
entrepreneurship, and resource management.

The implementation of interactive teaching approaches—including problem-
based learning, case-study methods, debates, collaborative learning, reflective

activities, and the integration of modern digital technologies—creates favorable
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conditions for developing higher-order cognitive skills. These instructional
strategies encourage students to engage actively in the educational process,
analyze complex economic situations, synthesize information from multiple
sources, justify their decisions using evidence, and evaluate the potential
consequences of alternative solutions. As a result, future teachers become better
prepared to address professional challenges in dynamic educational and
technological environments.

Furthermore, the integration of digital technologies into the teaching of
economic disciplines expands opportunities for modeling authentic professional
situations, analyzing large datasets, conducting economic simulations, and
supporting data-driven decision-making. Such learning environments increase
student engagement while simultaneously promoting independence, creativity,
problem-solving abilities, and continuous professional self-development.

Therefore, the development of critical thinking should be considered one of
the strategic priorities in the professional education of future technology teachers.
Its systematic integration into the teaching of economic disciplines contributes not
only to the formation of economic competence but also to the development of
analytical thinking, professional responsibility, adaptability, and lifelong learning
skills. Ultimately, these competencies enable future technology teachers to
organize effective educational activities, respond successfully to the challenges of
the modern labor market, and prepare future generations to make responsible and
economically sound decisions in an increasingly complex and rapidly changing

world.
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