ISSN: 2336-3630

STREDOEVROPSKY VESTNIK
PRO VEDU A VYZKUM

Vol. 2. Ne 2. 2026

O

Licencovano pod verejnou mezinarodni licenci Creative Commons Attribution 4.0 (CC BY 4.0)



STREDOEVROPSKY VESTNIK

PRO VEDU A VYZKUM

Vol. 2. N° 2. 2026

Praha, Ceské republika 2026



Multidisciplinarni mezinarodni védecky magazin “StredoevropsKky
vestnik pro vedu a vyzkum” je registrovan v Ceské republice. Statni
registraCni Cislo u Ministerstva kultury CR: E 21425. Vol. 2. Ne 2. 2026.
str. 315.

Vydavatel: )
Publishing house Education and Science s.r.0. ICO : 271 56 877.
Frydlanska 15/1314 , Praha 8. MS v Praze , oddil C,vlozka 100614

Editorial Board:

Editor-in-Chief —

Datsii O.1., Doctor of Economics, Professor, Honored Worker of Education
of Ukraine, President of the PO "Association of Scientists of Ukraine", Kyiv,
Ukraine

Deputy Editor-in-Chief —

Ekimov S.V., Candidate of Economic Sciences, Associate Professor,
Director of Publishing House Education and Science, Prague, Czech Republic

Romanenko E.O., Doctor of Public Administration, Professor, Honored
Lawyer of Ukraine, President of the public scientific organization “All-Ukrainian
Assembly of Doctors of Public Administration”, Kyiv, Ukraine

Editorial Board Members:

Shpachuk V.V., Doctor of Public Administration, Professor, Visiting
Professor Newcastle University Business School, Newcastle, UK

Levchenko N.M., Doctor of Public Administration, Professor, Research
scientist Berlin University of Economics and Law, Berlin, Germany

Khraschevskyi R.V., Doctor of Technical Sciences, Professor, Kyiv, Ukraine

Mykolayets D.A., Doctor of Laws, Professor, Kyiv, Ukraine

Ulyanchenko Yu.O., Doctor of Public Administration, Associate Professor,
Kyiv, Ukraine

Blyznyuk A.S., Doctor of Public Administration, Professor, Kyiv, Ukraine

Kartashov E.G., Doctor of Public Administration, Professor, Kyiv, Ukraine

Clanky jsou vyvéSeny v redakci autora. Za obsah a pravopis zaslanych
materidli odpovidaji autofi

© Publishing house Education and Science s.r.0., Ceska republika, 2026
© Public Organization "Association of Scientists of Ukraine", Ukraine, 2026
© autofi ¢lankd, 2026



CONTENT

Borysenko Nadiia

THE COMBINATORIAL APPROACH IN THE PROJECT-
BASED TECHNOLOGICAL ACTIVITY OF SPECIALIZED
SECONDARY SCHOOL STUDENTS

Karpenko Yurii

OCCUPATIONAL RISKS OF FIREFIGHTERS:
COMPARATIVE ANALYSIS OF WORKING CONDITIONS
DURING URBAN AND FOREST FIREFIGHTING

Kurtakova Hanna

INTEGRATION OF INTERNATIONAL HUMANITARIAN
LAW INTO THE PRACTICE OF LAW ENFORCEMENT AGEN-
CIES

Maksymov Oleksii

EFFECTIVE INNOVATION IN FIBERGLASS FOR U.S.
TRANSPORTATION AND DESIGN INDUSTRIES

Voloshko Liudmyla

THE ROLE OF STORYTELLING IN STRATEGIC
MARKETING COMMUNICATIONS OF BUSINESS

Bonsucekmii Cepriii, loOpoBonbcbka Jliana, Kozauyk AHTOH

CIHHPOLIEHA 3-DOF JANHAMIYHA MOJIEJIb
KEPYBAHHA ABTOHOMHOIK) MOPCBHBKOIO IIVIAT®OPMOIO
B YMOBAX XBUWJIBOBUX NNEPEHIKO/

Hemuyk Jlrommmia, Kipeiniea I'anna, Xomenko CBitiiana

3EJIEHUM BOJEHb TA EHEPIIS JJIs1 CTAJIOTO
PO3BUTKY MAMBYTHBOI'O

22

40

54

68

81

92



3axapina Okcana, Mocienko OkcaHa

PO3BUTOK BPEH/IUHI'Y B NYBJIYHOMY
YHPABJITHHI YEPE3 CUCTEMY 3B’S13KIB 3
I'POMAACBKICTIO: 3APYBIKHI HIAXOJAN TA HANPAMU
BJIOCKOHAJIEHHSA

Kaniponbcbkuit ~ Onekcannp,  Bacuibuenko — Onekcanppa,
AnekcanapoBcbka Hamist

JOCJIIKEHHSI M’SIKUX BITPWJI JUISI CTBOPEHHS
JIOJIATKOBOI CUJIU TSATH HA CYJTHI

Konomoens Anina, Yepnenko Onexcanap, Bosk Hemns

IMCUXOJIOTTYHI BUKJIUKH MPO®ECIIHOI
TISIBHOCTI  ®AXIBLIB JOMEJUYHOI JONMOMOIM B
YMOBAX BOECHHOI'O CTAHY

Maxnrok Banentuna, Kopura Cepriii, Maxatok Bosogumup

BJATOYCTPIil HACEJEHHX MYHKTIB TA
IHCTUTYLIIHI MOJIEJII MYHIIUIAJBHOTO
CAHITAPHOT'O HAIVISIY SIK YMHHUKH TPOMAJCBLKOTO
3JOPOB’SI TA CTAJOIO YPBAHI3MY: €BPOINENCBHKHIA
JOCBIJI I HEPCIIEKTUBH JIUISI YKPATHU

[Tuenina Okcana, Ha6inscbka Kipa

[U®POBA TPAHC®OPMAIIS KPUMIHAJBHOIO
CYJIOYUHCTBA

[Tyenina Oxkcana, Tumuyk Sna

KPUMIHAJIBHE ITPOBA/I’KEHHSA B YMOBAX
BOEHHOI'O CTAHY: PEAJIIT CbOI'OAEHHA TA
IMPOIECYAJIBHI HOBEJIN

112

128

141

155

170

184



Cementok-IIpubatenr AnHa

BILINB KIBEPBIMHU TA IITYYHOI'O IHTEJEKTY HA
EBOJIIOIIIO KOHIEMIIII « CIIPABEJIJINBOI BIMHU» (JUS AD
BELLUM TA JUS IN BELLO)

Tumonpb Mupociasa

OLIHKA ®IHAHCOBO-EKOHOMIYHOI CTIMKOCTI
CYB’EKTIB I'OCIIOJAPIOBAHHSI B YMOBAX BO€EHHOI
HECTABIJIBHOCTI

Kaniniuenko Onexkcanap

ITPABOBHUM CTATYC JEP)KABHOI MOBH Y CYYACHIN
VYKPAIHI

Zabrodskyi Ihor, Pankiv Tetiana, Khmara Tatiana

ANGIOGENESIS AS A MORPHOLOGICAL MARKER OF
TUMOR GROWTH: AN ANALYSIS OF CURRENT
LITERATURE DATA

Kavun Valentyna

QUANTIFYING FINANCIAL EXPOSURE  WITHIN
AGRICULTURAL ENTERPRISES: METHODOLOGICAL
PARADIGMS AND RISK MANAGEMENT STRATEGIES

Kuchinka Veniamin

TECHNOLOGICAL DEFECTS IN TILE CLADDING:
CLASSIFICATION, CAUSAL ANALYSIS, AND INNOVATIVE
REMEDIATION METHODS

198

217

231

246

256

289



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 2.

Borysenko Nadiia Anatoliivna, PhD of Pedagogical Sciences, Docent,
Associate Professor at the Department of Technological and Professional
education, Oleksandr Dovzhenko HIukhiv National Pedagogical University,
Hlukhiv, Ukraine, https://orcid.org/0000-0002-5103-226X

THE COMBINATORIAL APPROACH IN THE PROJECT-BASED
TECHNOLOGICAL ACTIVITY OF SPECIALIZED SECONDARY
SCHOOL STUDENTS

Abstract

The article addresses current issues and prospects for the development of
project-based technological activity in the system of technological education of
general secondary education institutions in Ukraine under contemporary socio-
economic challenges. The significance of students’ technological training is
substantiated as an important factor in shaping a creative, initiative-driven, and
socially active personality capable of self-realization, professional self-
determination, and adaptation to the dynamic changes of the 21st century. Special
attention is paid to regulatory and legal documents that define the strategic
directions of educational development and emphasize the necessity of forming key
competencies, including critical thinking, entrepreneurship, creativity, and the
ability to engage in lifelong learning.

Project-based technological activity is characterized as an effective
pedagogical approach that integrates learning with practical activity, research, and
creativity. Its main functions and pedagogical advantages for students and teachers
are identified, including the development of independence, responsibility,
communication skills, teamwork abilities, and the integration of interdisciplinary
knowledge. The role of the teacher as a facilitator and mentor in project-based

learning is highlighted.
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Particular emphasis is placed on the use of the method of combination
(combinatorics) in the design of interior objects within the educational module
«Interior Design Objects». The essence of decorative-combinatorial form creation,
its connection with the laws of composition, geometric forms, and modular design
Is analyzed. The expediency of applying the combinatorial-modular approach as a
means of developing creative thinking, solution variability, and optimizing the
structural and aesthetic characteristics of products is substantiated. The article
concludes by emphasizing the important role of project-based technological
activity in the formation of modern technological education and in preparing
students for life and professional activity in an innovative society.

Keywords: project-based technological activity, combinatorics, design,

decorative and applied arts, profile secondary school, learners.

Problem statement

In the current challenging conditions of social life in Ukraine, particularly in
the context of the struggle to preserve statehood and the awareness of the
challenges of the twenty-first century, the issue of increasing the effectiveness of
technological training for learners has become especially relevant. The social
environment and technology play a leading role in shaping a creative and
proactive personality capable of mastering modern labor skills and abilities,
elements of professional competence, and prepared for successful self-realization
in the conditions of a market economy. A central place in this process is occupied
by project-based technological activity in technology lessons at the profile
secondary school level.

Such regulatory documents as the Laws of Ukraine «On Education», «On
Complete General Secondary Education», the National Doctrine for the
Development of Education of Ukraine in the 21st Century, the State Standard of

Basic Secondary Education, and the New Ukrainian School Concept emphasize
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the importance of developing students’ ability for lifelong learning, critical and
systemic thinking, goal setting and achievement, effective teamwork, as well as
the demonstration of entrepreneurship, financial literacy, and creativity.

Project-based technological activity is valuable in that it teaches learners
practical, systematic, independent, and purposeful work; develops interest in
creating new products or improving existing ones; fosters diligence; promotes
awareness of the possibilities for using the created product; and cultivates moral
and work-related qualities, contributing to professional self-determination.

Project-based technological activity performs a number of functions:
creative, research, transformative, technological, and economic. Its outcome
includes not only a specific item, product, or service, but also the personal
development of the learner.

Analysis of recent research and publications

In the scientific works of such researchers as V. Berbets, N. Borysenko,
N. Dovmantovych, V. Yevtushevskyi, H. lhnatenko, O. Kobernyk, V. Kurok,
O. Lytvyn, A. Tereshchuk, T. Khoruzhenko, S. Yashchuk, O. Topuzova, N.
Filipchuk, and others, the significance, essence, content, and technologies of
applying project-based technological activity in the educational process of
technology education in general secondary education institutions are substantiated.

The problem of teaching technology to upper secondary school students
under modern socio-economic changes has constantly remained within the focus
of attention of scholars and practicing educators, who propose various ways to
address it. Today, this issue is being studied by researchers such as V. Burdun, V.
Kurok, N. Kalinichenko, V. Makarchuk, A. Pashynskyi, V. Steshenko, S.
Tkachuk, and others. Issues related to improving the forms of organization of
technology education for senior students have been explored by N. Alik, S.
Borysova, S. Mazurenko, I. Tsidylo, A. Tsyna, L. Shpak, S. Yashchuk, and others.

Purpose of the article
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The purpose of the article is to theoretically substantiate the significance
and pedagogical potential of project-based technological activity in the system of
technological education of general secondary education institutions in Ukraine, as
well as to analyze the feasibility of using the method of combination
(combinatorics) in interior design as a means of preparing learners for professional
activity under contemporary socio-economic challenges.

Presentation of the main material of the study

Technology education is aimed at deep mastery of knowledge and skills in
the field of project-based, technical-technological, and everyday activities, as well
as at developing the ability to realize one’s own creative potential in various types
of activity.

One of the compulsory-elective educational modules of the curriculum
«Technologies. Grades 10-11» (standard level) is «Interior Design Objects».
Among secondary education learners, this area traditionally enjoys considerable
popularity in the process of designing and implementing their own ideas. Most
objects used by people in everyday life have been known for a long time;
however, their form and functionality are constantly changing and improving. This
is due to technological progress, the introduction of innovative technologies, the
use of modern materials, and changes in requirements for the products themselves.

In technology lessons, various design methods are used to create new
versions of familiar objects, one of which is the method of combining
(combinatorics). The word «combining» originates from Latin and means «to
unite» or «to merge». The essence of the combining method lies in creating a new
object by integrating individual features, properties, or parts of other objects. This
method is widely used in the development of new products — such as furniture,
automobiles, household appliances, and interior design items in particular. In the
professional activity of designers and fashion artists, the method of combining

plays an important, and often a key, role.
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Project-based technological activity is currently regarded as one of the most
promising, relevant, and in-demand approaches to teaching technology in upper
secondary (specialized) school. The results of numerous pedagogical studies
indicate that this form of learning organization has a positive impact on learners’
intrinsic motivation, increases their level of academic achievement, and
contributes to the effective implementation of elements of early career guidance.
This, in turn, helps senior students make a more informed choice of their future
profession and educational institution.

Scholars, including Barron, Darling-Hammond, and Thomas [3], identify a
number of characteristic features of learning based on project-based technological
activity:

— students apply the knowledge and skills they have acquired to solving
real-life problems;

— the level of responsibility for completing assigned tasks increases, both
individually and in teamwork;

— the teacher performs the roles of coach, mentor, and facilitator, and also
organizes the reflection process;

— work is often carried out in pairs or groups, which fosters collaboration
skills.

This approach to learning involves the active engagement of students in
generalizing previously acquired knowledge and gaining new knowledge, as well
as in creating their own products — project outcomes. In the course of their work,
students develop critical thinking, analytical abilities, communication skills,
creativity, and teamwork skills under conditions of limited time and clearly
defined goals.

Education in general secondary education institutions is a socially oriented
process. It takes place in conditions of collective interaction among students,

taking into account the cultural context and the personal experience of learners. In
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such an environment, project-based technological activity makes it possible to
integrate knowledge from different subjects while simultaneously developing
students’ abilities to negotiate, make decisions, distribute responsibility for their
roles within a project team, as well as present and justify the results of joint
activities.

Project-based technological activity opens up new opportunities for
students’ self-expression and contributes to the identification of their talents and
inclinations, which do not always emerge in the context of a traditional lesson. In
addition, it often involves interdisciplinary connections, allowing students to go
beyond the boundaries of a single academic subject. This expands both the
opportunities for technology teachers’ creative realization and the formation of
practical skills in students that are difficult to develop through exclusively
theoretical instruction.

As noted by J. Krajcik, «project-based learning in science is an engaging
way to explore the world. By focusing on core ideas in combination with hands-on
activities and crosscutting concepts, classrooms become learning environments
where students, together with teachers, model phenomena, conduct investigations,
develop and justify hypotheses, and support them with evidence and logical
reasoning» [2].

Modern education in Ukraine in the twenty-first century is actively
developing, which necessitates the introduction of innovative approaches,
concepts, programs, methods, and technologies into the process of teaching
technology subjects in general secondary education institutions. One of the main
tasks of technological education at the specialized level is the formation of a
personality capable of making conscious choices in various life situations. It is
important to develop students’ ability to adapt quickly to change, effectively solve
practical problems, navigate the information environment, and build individual life

trajectories.
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An advantage of project-based technological activity in technology lessons
is its focus on the development of students’ key competencies. This method
combines the gradual involvement of learners in creative work, which includes
selecting an object of labor, planning the stages of implementation, analyzing
analogues, working with information sources, and implementing optimal
solutions. The foundation of such learning is a learner-centered approach that
takes into account the interests and needs of students. The role of the teacher is to
organize students’ independent activity, provide methodological support, and
guide their actions [1].

According to O. Kobernyk, the application of the project method in
technology lessons ensures the development of the following in students: the
formation of skills for independent information search in various sources; the
development of technological thinking through practical interaction with materials
and tools; increased independence that stimulates creativity and originality;
strengthening of emotional and volitional qualities that help overcome difficulties
during task performance; development of logical and abstract thinking; acquisition
of self-education and self-development skills; increased learning motivation
through task individualization; formation of purposeful activity as a basis for
professional self-determination; development of business communication culture
and the ability to express one’s own opinion in a reasoned manner and present
activity results; stimulation of creative thinking, the search for non-standard
solutions, and the formation of an innovative approach; integration of knowledge
through interdisciplinary connections; mastery of project documentation skills;
and the formation of essential life competencies for professional and social
realization [4].

Let us analyze the advantages of project-based technological activity in the

educational process. Project-based technological activity opens up new
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opportunities for all participants in education, contributing not only to the
acquisition of knowledge but also to the development of key competencies.

For learners, the advantages include the following:

— the traditional perception of the classroom changes: it becomes an open,
dynamic space in which students can develop at an individual pace and along a
personal learning trajectory;

— by performing practice-oriented tasks, students feel the need for
continuous self-development and improvement of their knowledge and skills, and
learn to process information independently;

— instead of mechanical memorization and reproduction of material, the
learning process becomes integrated and inquiry-based, focused on discovering
new knowledge and presenting results;

— students go through all the key stages of product creation, similar to real
production processes: from the emergence of an idea, its modeling and design, to
implementation, evaluation, and improvement of the final product;

— social skills are formed, including the ability to work in a team, distribute
responsibilities, make joint decisions, and justify one’s own viewpoint.

For teachers, the advantages include the following:

— teachers gain new opportunities for high-quality interaction with students:
instead of the traditional role of a source of knowledge, they act as mentors,
facilitators, and coordinators of the project process;

— there is an opportunity to better reveal students’ individual abilities by
selecting tasks in accordance with their interests, aptitudes, and level of
preparedness;

— motivation for continuous professional development increases, along with
the need to implement innovative approaches and to reflect on and update

methodological tools.
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An educational environment formed on the basis of the project-based
technological approach creates prerequisites for:

— students’ self-identification as individuals;

— the formation of stable intrinsic motivation;

— increased ability to integrate knowledge;

— self-affirmation and self-expression through productive activity.

In the design process, an important stage is substantiating the relevance of
the chosen topic, applying specialized research methods, conducting experimental
verification of possible ways to solve the problem, and searching for new
approaches to implementing the defined tasks. Project activity is capable of
producing not only material objects but also intellectual products — drawings,
textual documents, calculations, charts, software, three-dimensional computer
models, and other outcomes of intellectual work.

At the same time, for example, in the field of engineering design, the final
result of project work must necessarily be embodied in a real, physically existing
object. It is precisely this object that makes it possible to adjust calculations, as
well as to verify the structural and technical parameters embedded in the project
[4].

The term «project» is often used in a broad, interdisciplinary sense. In this
understanding, it denotes the scientifically grounded formation of a system of
parameters of a future object, phenomenon, or process, combined with the means
of achieving a defined goal. Such a multifaceted approach to interpreting a project
opens wide prospects for its application in production, scientific activity, and
everyday human life.

For design goals to be implemented in a timely and effective manner, it is
necessary to create a set of conditions that ensure the achievement of interrelated
objectives: social integration, socio-economic effectiveness, civic engagement,

and organizational manageability of the process.
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The main purpose of design lies in determining a set of means capable of
solving the identified problems and ensuring the achievement of the planned
results. These means are fixed in two complementary forms:

1. as a list of specific measures that guarantee the implementation of the
planned characteristics and indicators;

2. as a system of parameters of the future object and their quantitative
measurements [5].

Thus, project-based technological activity is not only an effective means of
instruction but also an important factor in education, contributing to the formation
of a modern, creative, and socially active personality prepared for life in a
dynamic world. Project-based technological activity is a key component of the
contemporary educational field «Technology». It involves a holistic and staged
process of creating an object of labor—from conception to implementation —
taking into account environmental, economic, and entrepreneurial aspects. Its
introduction into specialized education promotes the acquisition of technological
knowledge, the development of practical skills, and the education of conscious,
creative, and competent individuals.

In order to understand decorative-combinatorial form-making, it is
necessary to possess knowledge of the fundamentals of composition in art studies.
Every object created by humans, depending on its form and structure, acquires
certain compositional characteristics.

Composition (from Latin composition — «putting together», «combination»)
Is the organization of a holistic product in which all elements are harmoniously
coordinated. The main means of form-making in composition include:

— the volumetric-spatial structure and tectonics of the product;

— scale, proportions, rhythm, and meter inherent in the object;

— contrast or nuance in the process of form creation;

— symmetry or asymmetry in construction, organization, or decoration;

15
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— the coloristic solution of the object and its individual parts;

— the surface quality and texture of the material from which the product is
made.

The volumetric-spatial structure of a composition is the aesthetically
considered interdependence between the form of an object, its internal structure,
and its environment. It is based on the combination of internal and external
harmony, which should be inherent in any artificially created object.

In addition to the plastic properties of form, the physical characteristics of
an object’s surface — such as the surface finish and texture of the material — play
an important role in the process of form creation.

The artistic and aesthetic means of composition include color scheme, as
well as contrast and nuance in the combination of various elements.

Combinatorics is a branch of mathematics that studies discrete sets, their
elements, and various ways of combining them, including permutations,
arrangements, and combinations. It is closely related to algebra, geometry, and
probability theory and is used in many fields, such as genetics, computer science,
and statistical physics. The term was introduced by G. Leibniz in his work
Dissertatio de Arte Combinatoria.

In an artistic context, combinatorics is understood as: a theoretical approach
that explores form creation through various combinations of elements; and a
method of form generation based on variation and combination of geometric
shapes.

Thus, combinatorics is a system of techniques that allows for finding
diverse variants of combinations, arrangements, and permutations of given
elements.

The main objectives of combinatorial form creation include ensuring the
uniqueness of compositional solutions, decorative value, and aesthetic

EXPress iveness.
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A decorative combinatorial element should organically integrate into any
structure and function as a component of the overall composition. The most
productive approach is the search for such elements based on geometric shapes
with rectilinear contours. In nature, a great variety of geometric forms can be
observed. Nature often unifies these structures, for example in flower petals, tree
leaves, cereal grains, fish scales, or animal shells. Decorative combinatorial
elements created by analogy with natural forms that have curvilinear contours
possess more limited form-generating potential. These possibilities depend on the
structural type of the element (its geometric parameters), the degree of regularity
of its structure, and the level of its inherent symmetry. The least form-generating
elements are the circle or curvilinear contour, whereas elements in the form of a
square, an equilateral triangle, or a rectangle have significantly greater form-
generating capacity.

Thus, in interior product design, combinatorial-modular design is
considered one of the most promising methods. The systematic variation of
modular, unified structural elements in different combinations, arrangements, and
permutations makes it possible to modify product constructions. Modular design
ensures  structural, technological, and functional completeness. The
interchangeability of combinatorial-modular elements and the universality of
constructions increase the economic efficiency of models, while the use of such
modules contributes to rhythmic coherence of parts and harmony of the overall
form.

One of the effective means of improving project-based activity is the use of
combinatorics. This method is widely applied in the fields of design, architecture,
mathematics, biology, programming, and others. The combinatorial approach
makes it possible to create a variety of functional and aesthetic solutions based on

a limited number of elements. For example, DNA is formed from a limited set of
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nucleotides, music from a certain number of notes, and language from letters and
sounds.

In the project-based technological activity of specialized secondary schools,
combinatorics contributes to the creation of new forms and structures through the
variable combination of already known elements. This optimizes the creative
search and makes it possible to achieve the desired aesthetic or functional result
with fewer resources. In particular, when developing products or ornaments,
students experiment with combining basic parts and elements, forming complex
compositions [4].

Thus, the application of combinatorics in design promotes the development
of students’ creative thinking, encourages experimentation, and enables the
creation of new solutions without the need to constantly invent fundamentally new
elements. This approach is relevant in both technical and artistic creativity.

More often, during the design of interior objects, students apply
combinatorial techniques. A technique is understood as a method of execution or
achievement of something, or a set of actions aimed at attaining a specific goal.

Combinatorial techniques in project-based technological activity help to
find optimal solutions and variants for creating new objects or improving existing
ones. They make it possible to systematize and explore various combinations of
elements, properties, and characteristics, which leads to more effective and
innovative solutions.

Combinatorial techniques in project-based technological activity can be
applied for different purposes.

1. Development of new products and services. They help identify opti-
mal combinations of functions, forms, materials, and technologies for creating
new products with improved characteristics. For example, in website development,
different blocks, design elements, and functional features can be combined to cre-

ate a user-friendly and visually appealing interface.
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2. Optimization of production processes. Combinatorial techniques can
be used to determine the optimal sequence of operations, the placement of equip-
ment in the workplace, and the distribution of resources. For example, in produc-
tion planning, various technological processes can be combined to minimize pro-
duction time and costs.

3. Search for creative solutions. Combinatorial techniques promote the
development of creative thinking and the generation of new ideas. For example,
when creating products in technology lessons, different shapes, colors, textures,
and materials can be combined to produce unique and expressive works.

The application of combinatorial techniques in practical activities during
technology lessons is often limited by certain conditions, in particular the number
of available elements, the rules governing their combination, functional
characteristics, the type of material being processed, and the level of complexity of
the product appropriate for a specific grade. The most common way of generating
new variants is permutation, which is frequently used in the creation of
compositions, models, construction, design, and programming.

Conclusions

Thus, modern technological education in Ukraine is aimed at developing
twenty-first-century competencies that ensure students’ ability to adapt to rapid
changes, think creatively, and act effectively in various life situations. An
Important component of this process is project-based technological activity, which
combines independent information search, practical work with materials, the
development of logical and abstract thinking, the capacity for self-education, and
professional self-determination. This approach not only enhances learning
motivation but also fosters a culture of business communication and the ability to
present the results of one’s own activities.

The use of combinatorial techniques in design significantly expands

opportunities for creative exploration and optimization of solutions.
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Combinatorics makes it possible to vary forms, elements, and their combinations,
and to create new structures and compositions in both technical and artistic tasks.
The application of such techniques develops students’ ability to recognize
patterns, generate unconventional ideas, work effectively with limited resources,
and select optimal options from a wide range of possibilities. As a result,
combinatorial methods become an essential component of modern project-based
technological activity, supporting the development of creativity and innovative

thinking among students.
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OCCUPATIONAL RISKS OF FIREFIGHTERS: COMPARATIVE
ANALYSIS OF WORKING CONDITIONS DURING URBAN AND
FOREST FIREFIGHTING

Abstract

The relevance of the study is determined by the increase in the intensity and
complexity of various types of fires, accompanied by an increase in occupational
risks for firefighters and requiring a differentiated scientific analysis of the
conditions of their activities. The purpose of the article was to conduct a
comparative analysis of the occupational risks of firefighters, taking into account
the specifics of working conditions during the elimination of urban and forest fires
and identifying threats to their physical and mental health. The methodological
basis of the study was comparative and systematic analysis, analysis and synthesis
of scientific publications, generalization of empirical data from medical,
physiological, and psychological studies of firefighters, as well as analytical
comparison of professional activity conditions depending on the type of fire. The
study found that the occupational risks of firefighters are multi-component and
cumulative in nature and are influenced by physical, chemical,
psychophysiological, and organizational and technical factors. It was found that
urban fires are characterized by peak thermal and psycho-emotional stress,
increased toxicological complexity of combustion products, and a high level of
responsibility for the safety of the civilian population. In contrast, forest fires
involve prolonged physical stress, severe heat stress, autonomy of action, and

chronic lack of recovery. Empirical data confirm differences in the profiles of
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health risks for firefighters, particularly with regard to the development of heat
disorders, respiratory disorders, and stress-induced mental states. It is justified that
the recurrence and duration of exposure to harmful factors cause long-term
negative consequences for the occupational health of personnel. The practical
significance of the results lies in the possibility of using them to develop
differentiated approaches to occupational risk management, improve the
occupational safety system, work and recovery regimes, as well as medical and
psychological support programs for firefighters depending on the type of fire.

Keywords

Physical exertion, severe heat stress, autonomy of activity, lack of recovery,

medical and psychological support programs.

Introduction

The current conditions for the functioning of civil protection services are
characterized by an increase in the number and complexity of fire emergencies,
which is caused by intensive urbanization, climate change, increased technogenic
load, and degradation of natural ecosystems [1]. In these conditions, the
professional activities of firefighters are characterized by a high level of risk to life
and health, which necessitates an in-depth scientific analysis of the factors of
danger and working conditions during the elimination of various types of fires [2].
Of particular relevance is the study of the specifics of occupational risks in the
context of urban and forest fires, which differ significantly in terms of their nature
of development, dynamics, spatial organization, and the combination of influential
harmful factors.

Urban fires are usually accompanied by the threat of structural collapse,
explosions, the influence of toxic combustion products, and difficult conditions for
evacuating the population, while forest fires are characterized by their scale,

prolonged physical stress, limited access to resources, the impact of high
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temperatures in open areas, and the unpredictability of the direction of the fire [3].
Despite the obvious differences between these environments, scientific research
often lacks a systematic comparative approach to analyzing firefighters' working
conditions, which complicates the development of effective models for managing
occupational risks and measures to prevent negative consequences for personnel
[4].

Literature Review

In the scientific database dedicated to the safety and health of firefighters,
there is a clear trend toward detailing individual components of occupational risk —
from organizational factors of unit operations to physiological reactions to heat
stress and toxicological exposure. Thus, in a study by L. Moore-Merrell et al. [1]
convincingly showed that the number of guards is not only a management
parameter, but also a factor directly related to the level of safety in performing
tasks and the likelihood of adverse health effects. The authors emphasize that
insufficient staffing of a unit can increase the individual workload on firefighters,
reduce tactical flexibility, and complicate the simultaneous execution of critical
operations at a fire. As a result, the study draws an important conclusion:
organizational decisions regarding the composition of the unit are indirectly
converted into physiological and operational stress, and therefore into risks of
injury and overload for personnel.

The issue of functional performance after exposure to extreme conditions is
specified in the work of K. E. Games et al. [2], which focuses on how the
combination of physical load and unfavorable environmental parameters affects
the performance of motor and applied tasks. The results demonstrate that after
exposure to “fire” loads, firefighters' functional performance declines, which has a
direct impact on safety in dynamic situations. It is important to note that this is not

just about subjective fatigue, but about changes that can impair the efficiency and
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accuracy of work at a time when the risk of errors depends on motor control and
reaction speed.

The issue of recovery after firefighting as a critical link in maintaining
occupational health is explored in depth in a study by G. P. Horn et al. [3]. The
authors show that physiological recovery does not automatically end after the
active phase of work has ceased: even during the rehabilitation period, elevated
stress indicators and signs of incomplete return to the initial state may persist. This
is fundamental for risk assessment, because in the context of repeated
deployments, “non-recovery” becomes a cumulative mechanism — it can increase
the body's wvulnerability to heat stress, dehydration, and cardiovascular
complications during subsequent operations. Thus, the study substantiates that the
risks to firefighters are determined not only by the peak of exposure, but also by
the quality and adequacy of recovery between work episodes.

The specifics of energy expenditure and heat load in natural fires are
detailed by J. S. Cuddy et al. [4], who demonstrate that it is the work patterns
(mode, pace, distribution of effort over time) that determine the level of energy
requirements and thermal stress in forest firefighters. The conclusions of this work
emphasize that natural fires are characterized not so much by short-term intensity
as by the long-term “cost” of work, which accumulates and is exacerbated by
limited opportunities for rest and rehydration. The results obtained actually
explain why, in the context of forest fires, health risks often manifest themselves
through exhaustion and heat disorders: prolonged operations create a consistently
high level of physiological stress that is difficult to compensate for with standard
short breaks.

The toxicological assessment of occupational risks for firefighters has been
thoroughly examined by K. W. Fent et al. [5], who empirically prove the
significance of dermal exposure to polycyclic aromatic hydrocarbons (PAHS)

during firefighting. Their results emphasize that contact with combustion products
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Is not limited to inhalation, and that contamination of the skin and equipment can
be an additional channel for harmful substances to enter the body. This shifts the
focus of risk management: along with protecting the respiratory system,
decontamination procedures, equipment handling, and control of secondary
transfer of contaminants, which is directly related to long-term health risks.

A separate area of risk in wildfires is reflected in the work of K. M. Navarro
et al. [6], which emphasizes that intense smoke exposure in forest firefighters
poses an additional danger in the context of respiratory threats, particularly during
pandemic challenges. The authors demonstrate that the risk profile of forest
firefighters can be complicated by the “overlap” of factors: prolonged smoke
inhalation creates vulnerability in the respiratory system, which under certain
conditions exacerbates the potential negative effects of infectious agents and
respiratory complications. As a result, the study broadens the understanding of the
risks of forest fires not only as thermal and physiological, but as complex medical
and environmental threats that are relevant in modern conditions.

Despite substantial evidence regarding certain aspects of occupational risk,
there are still a number of gaps in the scientific literature that complicate the
development of comprehensive and differentiated approaches to occupational
safety for firefighters [1-6]. Empirical data on physiological recovery, functional
working capacity, and heat stress are presented without a systematic comparison
of urban and forest contexts, although it is the type of fire that determines the
duration of the operation, the availability of resources, and the nature of the
hazards.

The purpose of the article was to conduct a comparative analysis of the
occupational risks of firefighters, taking into account the specific conditions of
their work during the elimination of urban and forest fires.

Research Results
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The professional activities of firefighters are classified as high-risk work
due to the specific nature of their tasks in emergency situations involving fire, high
temperatures, and combustion products. The impact of hazardous and harmful
factors during firefighting is complex, cumulative, and mutually reinforcing, as
firefighters are simultaneously exposed to several risk factors of different nature
[7] (Table 1). These factors arise from a combination of physical, chemical,
biological, psychophysiological, and organizational and technical conditions of
professional activity, which significantly complicates the process of ensuring
occupational safety and preserving the health of personnel. Awareness of the
multifactorial nature of risks is a necessary prerequisite for their further scientific
analysis and justification of effective preventive measures.

Physical hazards are among the key factors in the occupational risks faced
by firefighters, as they are directly formed by the physical environment of a fire
and have an intense impact on the functional state of the body [10]. The effects of
high temperatures and heat radiation lead to significant disruption of
thermoregulation processes, increased heat load, and rapid depletion of the body's
physical resources. Prolonged exposure to heat combined with limited heat
dissipation due to the use of personal protective equipment increases the risk of
overheating, heat stroke, and burns, which negatively affects the endurance,
reaction speed, and accuracy of a firefighter's movements [11]. An additional
complicating factor is smoke and limited visibility, which disrupt spatial
orientation, increase the likelihood of injury, and complicate the coordination of
actions within the unit [3]. Increased noise levels from equipment, explosions, or
structural collapse create additional sensory overload and reduce the effectiveness
of command perception. The danger of building elements collapsing in urban fires
or trees and branches falling during forest fires creates a constant threat of sudden
injury, forcing firefighters to work in conditions of increased stress and limited
mobility [4].
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Table 1

Main hazardous and harmful factors in the professional activities of
firefighters and their impact on the functional state of the body

Group of factors

Characteristics of Im-
pact

Main manifestations and risks for fire-
fighters

Physical factors

Formed by the imme-

diate physical envi-
ronment of the fire and
act intensively

throughout the entire
period of liquidation

Disruption of thermoregulation due to
high temperatures and heat radiation;
risk of burns, overheating, and heat
stroke; decreased endurance and accu-
racy of movements; impaired spatial
orientation due to smoke and limited
visibility; increased risk of injury due
to collapsing structures or falling trees

Chemical factors

Caused by inhalation
of combustion products
and toxic substances of
various origins

Acute hypoxic conditions, respiratory
dysfunction, decreased performance;
cumulative toxic effect with repeated
participation in firefighting; increased
risk of chronic diseases of the respira-
tory and cardiovascular systems; dif-
ferent chemical structure of harmful
substances depending on the type of
fire

Psychophysiologi-
cal factors

Arise from a combina-
tion of physical exer-
tion, stress, and high
responsibility

Increased psycho-emotional tension;
the need to make decisions in condi-
tions of time and information deficit;
the development of chronic stress and
professional burnout; sleep disturb-
ances, decreased concentration and
cognitive functions; increased likeli-
hood of errors in actions

Organizational,
technical, and er-
gonomic factors

Determined by the
conditions of the ser-
vice organization,
technical support, and
the nature of interac-
tion within the unit

Uneven workload and long shifts; fa-
tigue buildup due to insufficient re-
covery time; limited maneuverability
in difficult terrain; communication
risks within the team; equipment that
does not match the anthropometric
and functional capabilities of fire-
fighters

Source: compiled by the author based on [8; 9]
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A significant component of occupational risk is chemical hazards associated
with inhalation of combustion products and toxic substances. When extinguishing
fires, firefighters are exposed to carbon monoxide, fine particles, volatile organic
compounds, and carcinogenic substances, which, even when using respiratory
protection equipment, can partially penetrate the body [7]. Acute exposure to such
substances causes respiratory dysfunction, hypoxic conditions, headaches, and
reduced performance, while repeated or prolonged exposure has a cumulative
effect and increases the risk of developing chronic diseases of the respiratory and
cardiovascular systems. The diversity of combustion products depending on the
fire environment poses a particular danger: in urban areas, this is due to the
combustion of synthetic materials and chemical compounds, while in forest fires,
smoke from organic biomass dominates, which also has a harmful effect, but with
a different chemical structure [6]. Thus, chemical factors pose not only an
immediate health threat, but also long-term negative consequences that are often
underestimated.

No less significant are the psychophysiological factors that determine the
psychological stability and cognitive efficiency of firefighters in the process of
performing their professional tasks [12]. Firefighting takes place in conditions of
high psycho-emotional stress associated with real risk to life, responsibility for the
safety of the civilian population and team members, as well as the need to make
quick decisions when time and information are scarce. Chronic exposure to
stressors contributes to the development of psycho-emotional exhaustion,
professional burnout, and a decrease in the ability to concentrate [13]. Sleep
disturbances, irregular work shifts, and prolonged physical exertion further impair
cognitive functions, which can lead to errors in actions and an increased risk of
injury. The combination of intense physical exertion and constant psychological
stress pushes the body to its limits, where even minor external influences can have

critical consequences for the safety of task performance [14].
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Organizational, technical, and ergonomic factors also play a significant role
in shaping the occupational risks of firefighters, as they determine the conditions
and effectiveness of their activities. Uneven workloads, long shifts, and
insufficient time for recovery lead to fatigue and reduced functional readiness
[15]. Difficult access to the scene of a fire and limited maneuverability in dense
urban areas or rough terrain complicate the execution of tactical tasks and increase
physical exertion. An important aspect is the quality of teamwork and effective
communication, as any failures in the transmission of information in conditions of
increased noise and stress can have critical consequences [8]. In addition, the
incompatibility of equipment with the anthropometric and functional capabilities
of firefighters negatively affects mobility, accuracy of actions, and speed of
response, which together exacerbates the impact of other dangerous and harmful
factors.

The conditions of firefighters' professional activities are determined not
only by the type of fire, but also by a combination of spatial, infrastructural, and
organizational characteristics of the environment in which the emergency is being
responded to [16]. It is the environment in which the tasks are performed that
determines the specifics of tactical actions, the level of technical support, the
intensity of physical and psycho-emotional stress, and the degree of risk to the life
and health of personnel. Urban and forest environments differ significantly in
terms of the density of objects, resource availability, operational management
capabilities, and the nature of fire development, which determines the formation of
fundamentally different models of professional activity for firefighters [10]. In
these conditions, effective performance of tasks requires firefighters to have
different levels of mobility, autonomy, and tactical adaptation, as well as the
ability to quickly change their strategy according to the dynamics of the fire

situation.
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The conditions of professional activity of firefighters in urban environments
and when extinguishing forest fires differ significantly in terms of spatial,
infrastructure, and organizational parameters, which determines the different
nature of the performance of official duties and the level of professional workload
[4]. The urban environment is characterized by high building density, the presence
of multi-story and underground structures, complex engineering infrastructure, and
a significant concentration of population, which necessitates the simultaneous
solution of tasks such as firefighting, evacuation of people, and interaction with
other emergency services. In such conditions, firefighters are forced to operate in a
confined space, under conditions of rapidly changing circumstances and an
increased risk of sudden structural collapses, explosions, or damage to
communications, which requires a high level of tactical coordination and precision
of actions [6].

In contrast, when fighting forest fires, firefighters work in an open natural
environment, which is characterized by significant areas of fire spread,
unpredictable fire direction, and strong dependence on meteorological and
landscape conditions [7]. In such circumstances, the mobility and autonomy of
units, as well as their ability to work for long periods of time with limited access
to water, equipment, and means of communication, become key factors. Long
marches across rough terrain, high temperatures in open spaces, and the need for
continuous monitoring of wind direction changes significantly increase the
physical load and level of exhaustion of firefighters [8].

A comparative analysis shows that infrastructure and technogenic factors
play a leading role in urban environments, while natural and climatic conditions
dominate in forest firefighting [6] (Table 2). In cities, risks are often local but
highly concentrated and related to limited space and the presence of civilians,
while forest fires require operations that are extended in time and space, requiring

prolonged physical endurance and autonomous decision-making.
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Table 2

Comparative characteristics of the conditions of professional activity of
firefighters in urban environments and when extinguishing forest fires

Comparison crite-
rion

Urban environment

Forest fires

Spatial  organiza-
tion of work

Limited space, dense buildings,
multi-storey and underground
structures

Open spaces, large areas of
ignition, rugged terrain

Nature of fire de-
velopment

Rapid local escalation, complex
internal dynamics

Spread over long distances,
dependence on wind and ter-
rain

Infrastructure con-
ditions

Presence of engineering net-
works, transport infrastructure,
man-made objects

Limited or no infrastructure,
complex logistics

Access to

sources

re-

Relatively quick access to wa-
ter, equipment, and reinforce-
ments

Limited access to water,
equipment, and material re-
sources

Level of autonomy
of subdivisions

Low or medium, high centrali-
zation of management

High level of autonomy,
long-lasting independent op-
eration

Physical exertion

Intense, but often short-term

Long, exhausting, with high
demands on endurance

Psycho-emotional
load

High due to the presence of ci-
vilians and the risk of mass
casualties

High due to the duration of
operations and uncertainty of
fire development

Coordination

Close coordination with other
emergency and municipal ser-
vices

Interregional or interagency
coordination,  decentraliza-
tion of forces

Main occupational
risks

Collapse of structures, explo-
sions, toxic combustion prod-
ucts

Overheating, physical ex-
haustion, sudden changes in
the direction of fire

Tactical
ments

require-

High precision of actions, quick
adaptation in confined spaces

High mobility,
and autonomous
making

flexibility,
decision-

Source: compiled by the author based on [12; 14]
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At the same time, both types of environments are united by the highly
dynamic nature of the fire situation, which forces firefighters to constantly adapt
their tactics and work in conditions of increased professional risk [4].

The specific characteristics of the stresses and threats to the health of
firefighters vary significantly depending on the type of fire, as urban and forest
fires create different profiles of physiological, toxicological, and psycho-emotional
effects [4]. In an urban environment, work is often characterized by shorter
duration but peak in intensity episodes of physical exertion, combined with severe
heat stress in personal protective equipment and the need to perform complex
maneuvers in confined spaces. Empirical data from studies of repeated firefighting
cycles show that during several hours of operation, the body temperature of
firefighters can increase by an average of almost 2 °C and continue to rise even
between work cycles, despite relatively long breaks, indicating incomplete
recovery of thermoregulatory mechanisms and accumulation of heat load [7]. In
practical terms, this means an increased risk of heat exhaustion, impaired
movement accuracy and reaction speed, as well as an increased likelihood of
errors in tactical actions at critical moments.

For forest fires, a more typical scenario is prolonged submaximal exertion
with high demands on endurance, autonomy, and the ability to maintain
performance over a long period of time [8]. Field observations of work during the
extinguishing of natural fires show that the average heart rate can reach
approximately 150 beats per minute, and body temperature can reach
approximately 38°C when working with hand tools in hot weather, which reflects
the significant physiological cost of such operations [12]. Against this
background, the key risk mechanism is the combination of heat stress with
dehydration and limited access to restorative resources, which increases the risk of
cardiovascular complications, heat disorders, and overall functional instability of

units in the final phases of prolonged operations.
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The toxicological profile of hazards also has fundamental differences. In
urban fires, the burning of synthetic materials and complex composites plays a
significant role, accompanied by the formation of toxic and potentially
carcinogenic compounds, as well as fine particles [13]. Empirical studies of
firefighters' exposure during controlled structural fires record a statistically
significant increase in benzene exposure after work, as well as an increase in
polycyclic aromatic hydrocarbon contamination on skin areas (particularly in the
neck area) and links between external pollutant concentrations and internal dose
biomarkers [15]. This is important for substantiating that the health risk is formed
not only through inhalation, but also through dermal contamination and the
subsequent cumulative effect of repeated trips, which increases the long-term
threats to respiratory health and potential oncological risks. Similarly, empirical
data from field measurements in firefighters confirm the presence of skin,
equipment, and work environment with carcinogenic polycyclic aromatic
hydrocarbons (PAHs), which highlights the importance of decontamination
procedures and reducing contact with combustion products as risk management
elements [17].

For forest fires, despite the different chemical profile of smoke (dominated
by biomass combustion products), the critical factor is the duration of inhalation
exposure and the repetition of exposure over many hours or days [12]. In such
conditions, health risks are more likely to manifest themselves through the
accumulation of irritating and inflammatory effects on the respiratory tract, which
requires an emphasis on long-term medical observation, prevention, and recovery
standards, rather than just controlling acute symptoms [10].

A separate layer of threats is formed by psychophysiological stress, which
depends on the context of the fire and the structure of operations. In an urban
environment, psycho-emotional pressure is exacerbated by the need for

evacuation, the high probability of contact with traumatic events, and
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responsibility for the lives of civilians and colleagues in a situation of rapidly
escalating risks [5]. In forest fires, on the other hand, a chronic stress profile is
more common, associated with the duration of operations, sleep deprivation,
uncertainty about the development of the fire, and prolonged tension against a
backdrop of physical exhaustion. Empirical studies in the field of mental health of
rescuers confirm that post-traumatic symptoms are a common problem among
firefighters, and meta-analyses indicate a significant proportion of individuals with
probable post-traumatic stress disorder (PTSD) in this occupational group; In
particular, global samples report estimates of around 12% for firefighters in the
context of routine occupational exposure, which highlights the systemic nature of
the problem [3]. Importantly, psychophysiological risks have a direct operational
dimension: experimental data on modeling the extinguishing of natural fires in
very hot conditions show a deterioration in cognitive functions after working in
the heat compared to a moderate environment, i.e., heat stress and fatigue can
reduce the quality of decision-making precisely when it is critically needed [5]. In
addition, survey data from a large sample of firefighters involved in extinguishing
wildfires demonstrate that the vast majority of respondents identify heat stress as
one of the main threats during such operations, confirming the practical
significance of the problem and its perception by personnel as systemic.

In summary, it can be argued that urban fires form a more peaky load
profile with pronounced technogenic uncertainty, high toxicological complexity,
and acute psychoemotional triggers, while forest fires more often create a
prolonged risk profile dominated by physical exhaustion, heat stress, repeated
inhalation exposure, and chronic recovery deficit [7]. Accordingly, empirical data
support the conclusion that a unified model of occupational safety and medical and
psychological support is not appropriate: different types of fires require

differentiated approaches to work and recovery regimes, decontamination
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procedures, thermal load control, as well as psychological support programs and
prevention of stress-induced disorders [8].

Conclusions

The analysis showed that firefighters' professional activities are carried out
in conditions of increased and multi-component risk, the structure and intensity of
which significantly depend on the type of fire and the environment in which it is
extinguished. It has been established that hazardous and harmful factors are
complex and cumulative in nature, resulting from the interaction of physical,
chemical, psychophysiological, and organizational and technical working
conditions, which directly affect the functional state and health of firefighters.

It has been established that the conditions of professional activity in an
urban environment and when extinguishing forest fires form fundamentally
different models of stress. Urban fires are characterized by high intensity of short-
term physiological and psycho-emotional influences, increased toxicological
complexity of combustion products, and significant responsibility for the safety of
the civilian population, while forest fires are characterized by prolonged physical
exertion, heat stress, autonomy of actions, and limited opportunities for rapid
recovery.

Empirical data used in the study confirm that these differences result in
different health risk profiles for firefighters. In urban environments, acute thermal
and toxicological risks dominate, as well as stress-induced disorders associated
with extreme events, while in forest firefighting, the risks of chronic fatigue,
dehydration, respiratory disorders, and cumulative psycho-emotional exhaustion
are more pronounced. This indicates the systemic nature of the impact of
occupational stress and its long-term consequences for the physical and mental
health of personnel.

Prospects for further research are related to an in-depth quantitative analysis

of the impact of individual risk factors, the development of integrated models for
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assessing occupational stress, and empirical testing of the effectiveness of
specialized programs for the prevention and preservation of firefighters' health in

various professional settings.
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INTEGRATION OF INTERNATIONAL HUMANITARIAN LAW
INTO THE PRACTICE OF LAW ENFORCEMENT AGENCIES

Abstract

The full-scale armed aggression against Ukraine has significantly increased
the relevance of integrating international humanitarian law (IHL) into the national
legal and institutional framework, particularly within the activities of law
enforcement agencies. These agencies—such as the National Police, the Security
Service of Ukraine, the State Bureau of Investigation, and the Prosecutor’s
Office—play a vital role in documenting, investigating, and prosecuting war
crimes, as well as ensuring cooperation with international justice institutions.
Despite Ukraine’s ratification of core IHL treaties and active engagement with
international partners, the practical implementation of IHL norms remains
fragmented and inconsistent.

This article examines the legal, procedural, and institutional aspects of
integrating IHL into the practice of Ukrainian law enforcement bodies. It identifies
key challenges, including legal gaps, insufficient training, lack of technical
resources, and weak interagency coordination. The article also analyzes the current
mechanisms of IHL enforcement, such as the work of mobile investigative teams,
cooperation with the International Criminal Court, and participation in joint
investigative groups. Based on this analysis, the study offers practical
recommendations for strengthening national capacities through legislative reform,

interagency coordination, digitalization, and international cooperation.
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The article concludes that Ukraine, given its unique experience and current
challenges, has the potential to become a leading example of effective national-
level implementation of international humanitarian law in the context of modern
armed conflict.

Keywords. International humanitarian law, law enforcement, Ukraine, war
crimes, investigation, accountability, national legislation, ICC, interagency

cooperation, legal reform.

In the current context of large-scale armed aggression against Ukraine,
compliance with the norms of international humanitarian law (IHL) has acquired
particular importance. As a branch of public international law, IHL is aimed at
protecting the civilian population, limiting the means and methods of warfare, and
regulating the conduct of parties during armed conflicts. Ukraine, as a state that
has ratified the core international instruments in the field of IHL, has undertaken
obligations not only to formally recognize these norms but also to ensure their
effective implementation within the national legal system and, in particular, within
the practice of law enforcement agencies.

Problem Statement. In the context of the ongoing armed aggression against
Ukraine, the issue of enforcing international humanitarian law (IHL) has become
particularly pressing. Law enforcement agencies of Ukraine, including the
National Police, the Security Service, the State Bureau of Investigation, and the
Prosecutor’s Office, are on the front line in ensuring the documentation and
investigation of war crimes, as well as protecting human rights in conflict
conditions. While Ukraine has formally ratified key IHL instruments, the real
challenge lies in their practical application within national institutions —
particularly in law enforcement.

Despite some progress, the integration of IHL norms into the daily

operations of law enforcement remains inconsistent and fraught with difficulties.
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Challenges range from legislative gaps and insufficient personnel training to poor
interagency coordination and limited resources. This creates obstacles not only for
the investigation and prosecution of international crimes but also for the broader
goal of aligning Ukraine's justice system with international legal standards.

Literature Review. Current academic discourse in Ukraine on IHL largely
focuses on general theoretical principles or the application of humanitarian law by
the Armed Forces. Studies by Ukrainian scholars such as O. Zadorozhnyi and O.
Shevchuk, as well as international authors like J. Henckaerts and Y. Sandoz,
provide valuable theoretical foundations. However, there is a lack of focused
analysis on how IHL is being operationalized by national law enforcement
agencies.

Specifically, there is a research gap regarding the institutional, procedural,
and practical mechanisms through which Ukrainian law enforcement bodies
integrate IHL norms into their daily work. Few studies explore how the principles
of humanity, distinction, proportionality, and military necessity are implemented
during investigative processes or criminal proceedings under conditions of war.

Aim of the Article. The aim of this article is to identify and analyze the key
challenges in integrating international humanitarian law norms into the activities
of Ukrainian law enforcement agencies. It also seeks to:

. assess the current legal and institutional frameworks governing this
area;

. explore examples of practical implementation and international coop-
eration;

. formulate specific recommendations for improving the integration of
IHL into the operational, procedural, and strategic dimensions of law enforcement

in Ukraine.
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Ultimately, the article aims to contribute to bridging the research gap
concerning the role of law enforcement in fulfilling Ukraine’s international
humanitarian obligations.

Presentation of Findings. In classical international law, the primary actor
responsible for the implementation of international humanitarian law (IHL) is the
state, particularly its armed forces. However, contemporary challenges-such as
hybrid conflicts, terrorism, mass human rights violations, and transnational crime-
have significantly expanded the range of entities accountable for ensuring
compliance with IHL. In this context, law enforcement agencies play a special role
as an integral part of the internal system for maintaining public order during armed
conflict.

Law enforcement agencies are not considered parties to an armed conflict in
the traditional sense. Nevertheless, they carry out a number of functions directly
related to the enforcement of IHL norms, including:

. documenting facts related to war crimes;

. initiating and conducting criminal proceedings concerning violations
of IHL,;

. ensuring the protection of human rights under states of emergency or
martial law;

. cooperating with international investigative and human rights institu-
tions.[1]

In Ukraine, according to the Constitution and relevant laws, the law en-
forcement system includes the National Police, the Security Service of Ukraine
(SBU), the State Bureau of Investigation (SBI), the Prosecutor’s Office, the Na-
tional Guard, and the State Border Guard Service, among others. Each of these in-
stitutions, depending on their mandates, is directly or indirectly involved in the
implementation of IHL provisions, particularly in areas of active hostilities or in

recently de-occupied territories.
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In practical terms, law enforcement officers are often the first to document
the consequences of shelling, acts of violence against civilians, incidents of sexual
violence, forced deportations, and the use of prohibited weapons. The evidence
they collect becomes the foundation for holding perpetrators accountable before
national or international courts.

The Prosecutor’s Office plays a particularly important role, as it coordinates
the pre-trial investigation of war crimes and serves as a communication channel
with international organizations such as the International Criminal Court, the Of-
fice of the United Nations High Commissioner for Human Rights, the European
Union Advisory Mission (EUAM), and others.

Law enforcement agencies operate under extremely challenging conditions -
from limited resources to constant threats to life. Investigative teams often work
directly in active combat zones or in recently liberated settlements, where there are
risks of landmines, destroyed infrastructure, and no access to medical or psycho-
logical assistance.

An additional challenge lies in the need to reconcile two regulatory frame-
works: the national criminal procedural legislation and the standards of interna-
tional humanitarian law, which do not always align. This creates difficulties in the
legal qualification of crimes, the determination of jurisdiction, and the collection
of evidence in accordance with international requirements.

The implementation of international humanitarian law norms in the activi-
ties of law enforcement agencies requires more than declarative recognition of rel-
evant principles. It necessitates the creation of an effective national legal mecha-
nism capable of ensuring their practical application. As a party to key international
treaties in the field of IHL, Ukraine is obligated to take domestic legislative, ad-
ministrative, and organizational measures to fulfill its commitments.

The national legal framework includes several legislative acts that directly

or indirectly relate to the implementation of IHL norms:
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. the Criminal Code of Ukraine (Articles 438-438-5), which criminal-
izes war crimes in accordance with the Rome Statute of the International Criminal
Court;

. the Criminal Procedure Code, which defines procedures for the pre-
trial investigation of such crimes;

. the Laws of Ukraine "On the National Police," "On the Prosecutor’s
Office,” and "On the Security Service of Ukraine", which define powers related to
responding to violations of the law during armed conflicts;

. regulatory legal acts of executive authorities, which regulate inter-
agency cooperation and specialized procedures for documenting crimes under in-
ternational humanitarian law.

However, the current system contains a number of gaps - in particular, there
Is no specialized law on war crimes that would establish a unified procedure for
their investigation, the collection of evidence, and the transfer of cases to interna-
tional courts. Additionally, the lack of full regulatory harmonization with interna-
tional standards often complicates the legal classification of crimes that violate
IHL.

Authorized bodies have already begun implementing a number of mecha-
nisms aimed at the practical integration of IHL, including:

. the creation of specialized units within the structures of the Prosecu-
tor’s Office and the National Police for the investigation of war crimes;

. the preparation of methodological guidelines, instructions, and check-
lists for documenting crimes against humanity and IHL violations;

. the organization of training sessions and professional development
programs for law enforcement officers in cooperation with international partners
(EUAM, ICMP, UNDP);

. the digitalization of procedures: implementing databases, evidence

collection platforms, and collaboration with international investigative databases.
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These measures show considerable potential but still require continued
institutional stability, adequate funding, and strong political support to be fully
effective.[2]

The integration of IHL norms into the activities of national law enforcement
agencies is impossible without international cooperation. Ukrainian authorities are
actively engaged with:

. the Office of the Prosecutor of the International Criminal Court
(evidence sharing, joint investigative actions);

o the OSCE and the European Union Advisory Mission (EUAM) in
Ukraine;

o international non-governmental organizations that document human
rights violations and assist in the collection of evidence.

Ukraine’s participation in multilateral initiatives, such as the International
Centre for the Prosecution of the Crime of Aggression (ICPA), provides additional
tools to ensure accountability for violations of IHL.

Since the beginning of the full-scale armed aggression by the Russian
Federation against Ukraine, law enforcement agencies have found themselves in a
position requiring them to urgently adapt their activities to the requirements of
international humanitarian law. This includes not only documenting violations but
also building a solid evidentiary foundation, ensuring adherence to standards of
humanity, and thoroughly recording war crimes for future national or international
prosecution.

One of the main areas of activity for law enforcement officers in the context
of international humanitarian law (IHL) is the documentation of violations of the
laws and customs of war. In the practices of the Security Service of Ukraine
(SBU), the National Police, the State Bureau of Investigation (SBI), and the

Prosecutor’s Office, specific operational algorithms have already been established:
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. the formation of mobile investigative teams that travel to shelling
sites or newly de-occupied territories;

. the collection of photographic, video, and physical evidence in
accordance with international criminal procedure standards;

. the interviewing of victims and witnesses using trauma-informed
approaches;

. the opening of criminal proceedings under Article 438 of the Criminal
Code of Ukraine (“Violation of the laws and customs of war”) - more than
120,000 such cases had been registered by 2024.

These efforts are coordinated by the Office of the Prosecutor General, which
also collaborates with international partners to transfer materials to the
International Criminal Court (1CC).[3]

Ukrainian law enforcement agencies are gradually adopting new
mechanisms of international legal cooperation in the field of humanitarian law.
These include:

. participation in Joint Investigation Teams (JITs) with other countries
and Eurojust;

. evidence exchange via Interpol, Eurojust, and specialized
international platforms;

. cooperation with NGOs (such as Human Rights Watch, Amnesty
International, Truth Hounds, etc.) that collect information on crimes against
humanity;

. support for digital crime documentation platforms, such as the
Ukraine 5AM Coalition, eyeWitness to Atrocities, and eVysna.

These forms of cooperation allow Ukraine not only to enhance the quality of
evidentiary material, but also to build international pressure for accountability.

Despite these considerable efforts, significant practical challenges remain,

such as:
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. a shortage of specialists with expertise in international humanitarian
and criminal law;

. a lack of clear procedures, guidelines, and standards adapted to IHL-
specific contexts;

. technical limitations, including a lack of secure equipment for
collecting digital evidence and a shortage of forensic medical experts;

. psychological burnout among investigators and prosecutors working
in difficult humanitarian conditions;

. the absence of a centralized coordination body for IHL integration
among law enforcement and security institutions.[4]

Addressing these challenges requires a comprehensive state policy, stable
funding, and institutional partnerships with international donors.

Despite the increasing activity of Ukrainian law enforcement agencies in
documenting and investigating war crimes, the full integration of international
humanitarian law standards remains a complex and demanding task. A number of
systemic, regulatory, human resource, and technical barriers significantly affect
the overall effectiveness of the process.

One of the key challenges is the insufficient level of professional training
among law enforcement personnel in international humanitarian and international
criminal law. Most officers lack specialized legal education in these fields, and the
practical training programs offered are often too general and fail to address the
specific requirements of operational duties.

The lack of qualified professionals leads to errors in crime classification,
incomplete evidence collection, and non-compliance with procedural standards, all
of which complicate the future referral of cases to international courts.

Although the Criminal Code of Ukraine includes articles addressing
violations of the laws and customs of war, the national legislation does not yet

fully cover the scope of obligations under international humanitarian law. There is
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no comprehensive law on war crimes, and some national provisions are not
harmonized with the Rome Statute, resulting in legal uncertainty.

Moreover, there are collisions between the provisions of national law and
the principles of international humanitarian law (IHL), for example, regarding the
collection of evidence in combat zones, the protection of procedural rights of
detainees, or the classification of certain crimes as "crimes of aggression” or
"crimes against humanity."

Effective implementation of IHL requires systematic cooperation between
the National Police, the State Bureau of Investigation (SBI), the Security Service
of Ukraine (SBU), the Prosecutor’s Office, military units, local self-government
bodies, and international organizations. However, such cooperation often occurs in
an unsystematic manner or depends heavily on human factors.[5]

There is a lack of a centralized coordination body, unified protocols, shared
databases, and clearly defined responsibilities, which leads to duplication of
functions, loss of evidence, or delays in the investigative process.

Law enforcement personnel working in combat zones or in de-occupied
areas face constant life-threatening risks, emotional burnout, limited access to
protective equipment, and a shortage of technical resources. Investigations are
often conducted under difficult humanitarian conditions, without access to medical
care or communications.

Furthermore, the absence of modern equipment (for photo and video
documentation, remote expertise, or digital evidence storage) significantly reduces
the quality of investigations and makes it difficult to substantiate war crimes
before international courts.

Political instability, shifting reform priorities, and the challenge of
international recognition of war crimes also hinder the realization of IHL. Pressure

from individual countries, bureaucratic obstacles in international institutions, or
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the slow pace of international justice can demotivate law enforcement officers or
hinder cooperation.

The successful integration of international humanitarian law into the
practical activities of Ukrainian law enforcement agencies is not only an
obligation to the international community but also a critical step toward building
an effective, accountable, and rule-of-law-based state. Achieving this goal requires
a comprehensive approach, including legal, institutional, personnel, and
interagency reforms.

To address the most pressing issues, the following steps are necessary:

1. Development of a Unified Law on War Crimes

It is essential to adopt a special law on war crimes that would:

. systematize IHL provisions in the national legal context;

. define the powers and procedures for all law enforcement bodies;

. establish clear rules for documenting crimes, collecting evidence,
protecting victims, and transferring cases to international courts.

Such a law should be harmonized with the Rome Statute, the Geneva
Conventions, and the practice of the International Criminal Court.

2. Establishment of a Unified National Coordination Center

This center should:

. ensure interagency coordination (National Police, SBI, SBU,
Prosecutor’s Office);

. maintain a centralized national database of war crimes;

. develop and update standards, protocols, and methodological
guidelines;

. organize joint trainings with international partners.

3. Development of Human Resources and Specialized Units

It is necessary to:
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. create permanent training programs for investigators, prosecutors, and
operatives working with IHL-related crimes;

. engage experts in international humanitarian, criminal, and military
law for staff training;

. establish specialized regional units to investigate crimes against
peace, humanity, and humanitarian law.

4. Deepening International Cooperation

Ukraine should enhance:

. participation in Joint Investigation Teams (JITS);

. cooperation with the International Criminal Court, Eurojust, Interpol,
UNDP, EUAM, and others;

. secure digital platforms for exchanging evidence, forensic data, and
methodologies;

. involvement of international donors to support technical equipment
and expert assistance.

5. Use of Digital Technologies

It is crucial to ensure:

. the digitalization of war crime documentation using geolocation,
automatic encryption of evidence, and cloud-based storage;

. the deployment of artificial intelligence systems to analyze large
datasets related to war crimes;

. the use of drones, satellite imagery, and high-precision cameras to
document crimes in hard-to-access or dangerous areas.

Thus, the prospects for effective integration of IHL into the work of
Ukrainian law enforcement agencies are directly tied to institutional resilience,
political will, and international support. Given Ukraine’s unprecedented

experience with armed aggression, the country has a unique opportunity not only
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to strengthen its justice system but also to contribute to the development of global
practices in the protection of humanitarian law.[6]

Conclusions. The integration of international humanitarian law (IHL) norms
into the activities of Ukrainian law enforcement agencies is an extremely urgent
task in the context of armed aggression against the state, and at the same time, one
of the key challenges for the national system of security and justice. The analysis
has shown that law enforcement bodies play a vital role in the implementation of
IHL - through the documentation, investigation, and prosecution of war crimes, as
well as through cooperation with international human rights institutions and
judicial bodies.

However, the process of implementing international legal standards remains
fragmented and limited - both legally and institutionally. Among the main
challenges are: the low level of professional training among personnel, the absence
of unified legal regulation, lack of resources, and insufficient coordination
between law enforcement agencies and international partners.

Overcoming these challenges requires the implementation of a
comprehensive set of measures, including: the development of specialized
legislation on war crimes, the creation of interagency coordination mechanisms,
the strengthening of human resource capacity, the deepening of international
cooperation, and the active introduction of digital technologies.

Ukraine has all the prerequisites to become a model for other countries in
the effective implementation of IHL standards within the framework of a national
law enforcement system. This will not only reinforce the domestic justice system
but also strengthen international trust in Ukraine as a rule-of-law state that adheres

to international standards - even under the most difficult circumstances of war.
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Abstract

The article is devoted to effective innovations in the field of fiberglass
materials for the transportation and design-oriented industries of the United States.
The purpose of the study is a comprehensive study and scientific substantiation of
innovative technologies of fiberglass composites, including the author's Precision
Fiberglass Innovation System (PFIS) methodology. In the course of the scientific
study, general scientific methods of cognition were used: analysis and synthesis,
induction and deduction, systems approach, comparative-analytical method,
modeling and forecasting. The results of the study show that within the framework
of the work, a comprehensive systematization of technological, economic and
applied aspects of the development of fiberglass composites as of 2026 was
carried out, and the dynamics of the growth of the global composites market were
quantitatively substantiated - from 13 million tons in 2023 to 14.42 million tons in
2026 with a projected volume of 496 billion US dollars by 2030. The key
technological drivers of this growth have been identified and the main types of
fiberglass materials have been identified, including: pultruded GFRP profiles,
recycled glass fabric composites, wind-resistant GFRP systems and polyester
fiberglass profiles for transport. A detailed analysis of their mechanical,
operational and recovery properties has been carried out. In particular, the ability
of wind-resistant composites to restore up to 89-95% of their initial characteristics
after reactivation has been proven. A separate scientific novelty is the developed

author's Precision Fiberglass Innovation System (PFIS) methodology, which is
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proposed as a strategic tool for innovation management in the field of fiberglass
composites production. It is shown that PFIS, combining engineering modeling,
materials analytics, and manufacturing process optimization, provides a 20-40%
reduction in component mass, an increase in design efficiency by more than 25%,
and also creates economic prerequisites for the growth of the US domestic
composites market with a potential of over $18 billion and the possibility of
creating 20-50 thousand jobs. The practical significance of the study lies in the
possibility of widespread implementation of PFIS as a tool for optimizing
composite materials in industrial and transportation applications.
Keywords

Fiberglass, composites, innovation, transportation, PFIS.

Problem statement

Fiberglass technologies (fiberglass plastics and composite materials based
on them) occupy a key place in modern materials science due to the combination
of high specific strength, corrosion resistance and flexibility of shaping [12]. In the
transport and design industries of the United States, these materials have become
the basis for creating structures that meet the growing requirements for energy
efficiency, safety, weight reduction of products and visual differentiation of
products [5]. The active development of innovations in the field of fiberglass
occurs at the intersection of engineering, technological and design approaches,
which forms a new paradigm for the use of composites in industrial production
[11]. Despite the widespread implementation of fiberglass technologies in the US
transport industry (automotive, aviation, maritime transport), optimizing the ratio
between the operational characteristics of materials and the economic feasibility of
their use remains a problem. Innovative solutions often focus on increasing
strength or reducing weight, but do not systematically take into account the

product life cycle, including maintainability, disposal and environmental impact.
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This creates a gap between the technological potential of fiberglass and the
practical limitations of its large-scale use [6]. In the design industry, the problem
manifests itself in the need to combine complex aesthetic forms with technological
reproducibility and stable product quality. Innovative fiberglass materials allow
the implementation of non-trivial design concepts, but the lack of unified
approaches to integrating design solutions into production processes leads to
increased costs and technological risks [2]. This is especially true for serial
production, where design innovations must be consistent with engineering and
technological constraints [4].

Thus, the scientific problem is the need for a comprehensive analysis of
effective innovations in fiberglass technologies, which would simultaneously take
into account technical, economic and design factors in the context of the US
transportation and design industries. The absence of such an integrated approach
hinders the full realization of the potential of fiberglass as a strategic material for
modern industry [8].

Analysis of recent scientific research and publications

The issue of effective innovations in glass fiber technologies is a new area
of research. It has not yet received sufficient coverage in the scientific literature,
and therefore the available studies relate to related aspects of the application of
glass fiber composites in various engineering contexts.

In the scientific aspect, significant contributions have been made by authors
such as V. Amfilochiou, T. Debsharma, |. De Baere, F. Du Prez and W. Van
Paepegem [1], who investigated the interlayer crack resistance of a repairable
glass fiber windbreak for wind energy applications. G. N. Petropoulos, P.
Tsokanas, A. Kotrotsos and V. Kostopoulos [7] focused on environmental aspects
— they proposed an innovative method for recycling glass fiber-epoxy composites.
J. Qureshi et al. [9] conducted a comprehensive review of recycling methods for

fiber-reinforced polymer composites, which is key to understanding the life cycle
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of materials in the context of sustainable production. S. I. Talabi et al. [11]
analyzed the current state and prospects for the development of pultrusion
technology, which is one of the leading methods for manufacturing fiberglass
elements.

In addition, A. Vedernikov, L. Gemi, E. Madenci et al. [12] studied the
effect of drawing speed on the mechanical properties and morphology of pultruded
flat fiberglass laminates, which is extremely important for transportation and
architectural design. B. Shafei and colleagues [10] considered the use of glass-
fiber reinforced polymer in the reinforcement of bridge structures, which
emphasizes the high structural efficiency of such materials.

To analyze market trends and practical cases of fiberglass use, materials
from leading industry online resources such as CompositesWorld, ACMA, SAE
International, Energy.gov, The ICCT, Osti.gov and Mndot.gov were used. They
highlight real examples of fiberglass use in projects such as Ferrari Land, new
generation buses, architectural facades, lightweight components for cars, etc.

Despite the presence of a significant number of individual publications on
the topic, there is a lack of material on the use of innovations in the manufacture
of fiberglass for the transport and other industries. Therefore, using various
methods of scientific knowledge, the information was analyzed, grouped and
systematized, which is presented in the light of the research topic.

The purpose of the article is to study and scientifically substantiate
Innovative technologies of fiberglass composites.

Presentation of the main material

Fiberglass composite materials are rapidly expanding in various industries
due to the combination of high strength and low weight, as well as resistance to
corrosion and loads [12]. In the last century, these materials have become key in
the transport, construction and aerospace industries, which has led to an increase

in demand for lightweight and durable structural solutions.
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As of 2026, the global composite materials market continues its steady
development in accordance with the forecast growth rates that arise from the
available data on market trends. According to the basic indicators shown in Fig. 1.,
the global composites market volume, measured in tonnage, is approximately
14.42 million tons in 2026, which reflects a steady growth rate compared to 2023,
when this figure was 13 million tons. This growth continues the trend of
increasing demand for lightweight composite materials, which is due to the

expansion of their use in transportation, energy, construction and other industries.

Global composites market, million tons
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Fig. 1. Composite materials market, in million tons

Note: calculated by the author based on data [1]

At the global level, the composite materials market will be estimated at 496
billion USD by 2030 (Fig. 2).
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Global FRP composites market, billion USD
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Fig. 2. Global composite materials market, USD [1]

As noted in the study by S. I. Talabi [11], the formation of various types of
composite profiles from fiberglass is possible due to a wide range of production
technologies that ensure structural stability, the required geometry and controlled
quality of materials [11].

Today, there are a large number of technological approaches to the creation
of fiberglass materials, and these approaches form varieties of the final product.

First of all, it is worth mentioning pultrusion as one of the most effective
technologies that ensures the production of composites with a stable cross-
sectional shape and high-performance characteristics. Another important direction
Is the creation of composites based on recycled glass fabrics, as described in the
study by G. N. Petropoulos, where the restoration of reinforcement allows the re-
formation of materials without significant loss of their strength [7]. Also attracting
attention are wind-resistant fiberglass composites that combine high fracture
toughness and the possibility of repair, as emphasized by V. Amfilochiou and co-
authors [1]. Proprietary technologies for the production of fiberglass are also being
actively implemented. Among these, it is worth mentioning the Precision

Fiberglass Innovation System (PFIS) methodology, aimed at the systematization
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and strategic application of these technologies, ensuring their optimal use in
critical sectors and increasing the stability of innovative processes in the field of
composite production. As noted in the sources [1,7,11,12], the main types of
fiberglass materials that arise depending on the technology of their creation are:
pultrusion GFRP profiles; composites based on recycled glass fabrics; wind-
resistant GFRP composites; fiberglass polyester profiles for transport structures
(see Table 1).

Table 1

Technical characteristics of types of fiberglass materials

Type of material

Key technical characteristics

Pultruded GFRP lam-
inates

strength depends on pulling speed; resin viscosity has a
significant impact; high speeds may cause defects; prop-
erties improve after heat treatment

Composites from re-
cycled glass fabrics

clean fiber recovery; potential for reuse; fabric structure is
preserved; matrix degradation achieved with mild rea-
gents

Vitrimeric GFRP

composites

high fracture toughness; reparability; recovery of mechan-
ical properties up to 89-95%; structural stability

Polyester GFRP pro-
files for transport

reduced weight; thermal insulation properties; corrosion
resistance; low noise and vibration levels

PFIS (Precision Fi-
berglass  Innovation
System) methodology

systematic approach to optimizing the production and use
of fiberglass materials; employs analytics and engineering
modeling for precise technology selection; enhances in-
novation stability and component efficiency in critical in-
dustries

As noted by the U.S. Department of Energy [5], the International Council

[6] and American Composites [3], the above technologies form the basis for the
widespread use of fiberglass materials in the transportation industry. According to
the U.S. Department of Energy [5], fiberglass composites allow for a 25-35%
reduction in the weight of individual components, which contributes to a

significant improvement in passive fuel efficiency.
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In transportation systems, as described in the study of the International
Council on Clean Transportation [6], a 10% reduction in weight can reduce fuel
consumption by 6-7% if the engine is adapted to the new weight, and by 4-5% if
no adaptation is made.

In this context, the author's PFIS methodology is of particular value, as it
provides strategic control over innovations in composite materials and directly
affects economic indicators, in particular, the formation of the US composites
market with a volume of over $ 18 billion and the creation of 20-50 thousand
highly skilled jobs.

As noted in the materials on PFIS, its application allows to achieve a weight
reduction of components by 20-40% and increase the efficiency of structures by
more than 25%, which makes the technique an important tool for the technological
development of the transport industry.

Consider the advantages of using lightweight materials, as demonstrated in
Table 2.

Table 2
Weight reduction indicators for using lightweight materials
Material Weight reduction potential
Magnesium 30-70%
Carbon fiber composites 50-70%
Aluminum materials 30-60%
Titanium 40-55%
Glass fiber composites 25-35%
High-strength steel 15-25%
Source: [5]

The use of composites in mass transport is of particular importance. As
shown in the practical experience of using composite panels in the production of
electric buses, the use of fiberglass has provided a significant reduction in the

mass of structures, improved thermal characteristics and increased corrosion
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resistance, which are critical parameters for transport solutions in countries with
active operation of public transport [3]. This example demonstrates the practical
value of composites for transport systems in developed countries, including the
USA, where there is a trend towards an increase in the share of electric vehicles
and a decrease in the overall carbon footprint.

Fiberglass composites are increasingly being integrated into the fields of
design, architecture and industrial aesthetics, which is confirmed by the examples
provided in your file. As H. Caliendo notes in a study dedicated to the Ferrari
Land project [2], the use of FRP cladding made it possible to form complex
geometric shapes of facades and provide them with long-term operational stability,
combined with low weight and high structural reliability. According to the author,
it is the ability of fiberglass to imitate metal, stone or other materials with a
significantly lower mass that makes it one of the key solutions in modern
architectural design, where it is important to combine aesthetics with technological
efficiency. In many cases, its use expands the capabilities of architects in creating
complex facade systems and decorative elements that remain resistant to external
influences.

As described in the study [4], fiberglass is also widely implemented in the
retail industry, where it replaces traditional metal structures in the cladding of
retail facilities. This experience emphasizes that the transition to composite panels
allowed Husky to abandon the multi-stage installation of metal elements in favor
of a single-stage production of the facade shell, which reduced the installation
time and significantly extended the service life of the product. As noted by
engineer R. Anisimovich [4], the use of fiber-reinforced polymers was a natural
continuation of the company's development in the direction of modernizing the
design and optimizing technical characteristics. This decision demonstrates that
fiberglass is able to effectively perform decorative and structural functions at the

same time, which strengthens its role in industrial design. The sphere of theme
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parks is also actively integrating fiberglass composites. As described in the article
by H. Caliendo [2], fiberglass panels allow you to create large-scale decorative
structures. They are able to retain their shape, are resistant to weather conditions
and do not require intensive maintenance. These qualities are important, in
particular, not only for the transport industry, but also for the entertainment
industry. Flexibility and the ability to accurately convey complex architectural
lines make it possible to use the material for the construction of attractions,
thematic areas and facade solutions.

In turn, in industrial design solutions, fiberglass is used in both large
infrastructure and small architectural forms. As shown in the study [4], its use
allows you to create long-term structures that are not subject to corrosion and
provide stable performance even in difficult environmental conditions. These
features contribute to the wide introduction of the material in urban design
segments, including external decorative panels, exhibition structures and elements
of public space.

As A. Vedernikov notes, the further development of fiberglass composites
will be determined by the improvement of pultrusion technologies, in particular,
the transition to high-speed modes that ensure the stability of the structure and the
preservation of the mechanical properties of the material even with a significant
increase in the drawing speed [12]. Scientific results demonstrate the possibility of
automating the process and precisely controlling the geometry of the profiles,
which makes it possible to form new-generation materials with increased
uniformity and polymerization efficiency. This approach opens up prospects for
scaling up production in the transport and construction industries, where the need
for lightweight and durable structural elements is growing.

The study by G. N. Petropoulos emphasizes that future technologies in the
field of fiberglass composites are closely related to environmental approaches to

their processing [7]. The use of chemical degradation of the matrix using hydrogen
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peroxide makes it possible to restore fiberglass fabrics without damaging the
structure and with minimal energy consumption. As the author notes, the
preservation of reinforcement architecture and mechanical characteristics makes
this method strategically important for the formation of closed technological
cycles. Such an approach can become the basis of sustainable production practices
and contribute to the reduction of waste in the transport, energy and infrastructure
sectors.

An important direction of development is the creation of wind-resistant
composites, which, according to V. Amfilochiou, combine high fracture
toughness, repairability and the ability to be reprocessed without significant loss
of properties [1]. The author emphasizes that the restoration of mechanical
characteristics within 89-95% after reactivation makes these materials promising
for structures that require long-term operation and the possibility of local repair.
Such composites are able to provide a new standard of functionality in automotive
and industrial design, creating the prerequisites for the emergence of technological
solutions with a high level of adaptability and reduced operating costs.

Conclusions

Analysis of the dynamics of the development of the composite industry
indicates a stable growth in global demand for fiberglass materials. Based on
forecast calculations, it was established that the volume of the composites market
in 2026 will reach more than 14 million tons, which reflects the gradual expansion
of the industry's production and technological capabilities. The financial
dimension of the market demonstrates the same positive trend: estimates indicate
that the global FRP composites segment will approach half a trillion US dollars by
2030, which is an indicator of the growing role of lightweight materials in the
technological modernization of the industry. The totality of these data confirms
that composite solutions are increasingly integrated into key production chains,

meeting modern requirements for energy efficiency and structural optimization.
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The generalization of the research results allows us to identify a range of
innovations that form an updated paradigm for the use of fiberglass materials.
Leading solutions include high-speed profile forming technologies,
environmentally friendly methods for restoring reinforcing structures, and the
development of matrices capable of reactivation. In this context, the author's PFIS
methodology deserves special attention, which structures the modernization
processes and optimizes the choice of technological solutions, ensuring an
increase in the efficiency of structures by tens of percent. As a result, the
methodology not only enhances the technological capabilities of production, but
also makes it possible to integrate composites into critically important sectors with
a predictable engineering return.

The further development of the field of fiberglass materials will be
determined by a combination of technological adaptability and economic
feasibility. It is expected that in the coming decades, key growth areas will be
concentrated around the expansion of the use of composites in transport
engineering, in particular in electromobility and aviation structures, where the
potential for mass reduction exceeds 20-40%. The fields of architectural design
and infrastructure construction will also gain significant momentum for
development, since materials with high corrosion resistance and durability will
become the basis for creating new types of structures. As a result, market trends,
scientific results, and innovative methods indicate the formation of a sustainable
growth trajectory that will determine the future of the composite industry as one of

the most dynamic areas of modern technology.

References
1. Amfilochiou V., Debsharma T., De Baere I, Du Prez F., Van
Paepegem W. Interlaminar fracture toughness behaviour of a repairable glass-

fibre-reinforced vitrimer for wind-energy applications. Composites Part B: Engi-

65



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 2.

neering, 2025, No291, 112023. URL.:
https://doi.org/10.1016/j.compositesb.2024.112023

2. Caliendo H. Ferrari Land features FRP cladding. Compo-
sitesworld.com, 2017. URL: https://www.compositesworld.com/articles/ferrari-
land-features-frp-cladding

3. Composites power efficiency in electric buses. Acmanet.org, 2020.
URL.: https://acmanet.org/composites-power-efficiency-in-electric-buses/

4. Engineered fiberglass cladding replaces metal for retail, architectural
applications. Compositesworld.com, 2008. URL.:
https://www.compositesworld.com/articles/engineered-fiberglass-cladding-
replaces-metal-for-retail-architectural-applications

5. Lightweight materials for cars and trucks. Energy.gov, 2026. URL.:
https://www.energy.gov/eere/vehicles/lightweight-materials-cars-and-trucks

6. Lightweighting technology developments. Theicct.org, 2017. URL.:
https://theicct.org/sites/default/files/publications/PV-Lightweighting_Tech-
Briefing_ICCT_07032017_0.pdf

7. Petropoulos G.N., Tsokanas P., Kotrotsos A., Kostopoulos V. Recy-
cled glass fibre—epoxy composites based on recovered fabrics from an environ-
ment-friendly combined solvolysis and thermolysis route. Composites Science and
Technology, 2025, Ne263, 111048. URL.:
https://doi.org/10.1016/j.compscitech.2025.111048

8. Pinch W. Composite suspension leaf springs: The smart solution.
SAE International, 2020, Ne2020-01-0991. URL.:
https://www.sae.org/papers/composite-suspension-leaf-springs-smart-solution-
2020-01-0991

Q. Qureshi J., et al. A review of recycling methods for fibre reinforced
polymer composites. Sustainability, 2022, Nel4(24), 16855. URL:
https://www.mdpi.com/2071-1050/14/24/16855

66


https://doi.org/10.1016/j.compositesb.2024.112023
https://www.compositesworld.com/articles/ferrari-land-features-frp-cladding
https://www.compositesworld.com/articles/ferrari-land-features-frp-cladding
https://acmanet.org/composites-power-efficiency-in-electric-buses/
https://www.compositesworld.com/articles/engineered-fiberglass-cladding-replaces-metal-for-retail-architectural-applications
https://www.compositesworld.com/articles/engineered-fiberglass-cladding-replaces-metal-for-retail-architectural-applications
https://www.energy.gov/eere/vehicles/lightweight-materials-cars-and-trucks
https://theicct.org/sites/default/files/publications/PV-Lightweighting_Tech-Briefing_ICCT_07032017_0.pdf
https://theicct.org/sites/default/files/publications/PV-Lightweighting_Tech-Briefing_ICCT_07032017_0.pdf
https://doi.org/10.1016/j.compscitech.2025.111048
https://www.sae.org/papers/composite-suspension-leaf-springs-smart-solution-2020-01-0991
https://www.sae.org/papers/composite-suspension-leaf-springs-smart-solution-2020-01-0991
https://www.mdpi.com/2071-1050/14/24/16855

STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 2.

10. Shafei B., et al. Assessment of bridge decks with glass fiber-
reinforced polymer (GFRP) reinforcement. Mndot.gov, 2023. URL:
https://mdl.mndot.gov/_flysystem/fedora/2023-04/202313.pdf

11. Talabi S.I., et al. Recent and Future Developments in Pultrusion
Technology. Osti.gov, 2024. URL.: https://www.osti.gov/servlets/purl/2397444

12.  Vedernikov A., Gemi L., Madenci E., Ozkilic Y.O., Yazman S.,
Gusev S., Safonov A. Effects of high pulling speeds on mechanical properties and
morphology of pultruded GFRP composite flat laminates. Composite Structures,
2022, Ne301, 116216. URL: https://doi.org/10.1016/j.compstruct.2022.116216

6/


https://mdl.mndot.gov/_flysystem/fedora/2023-04/202313.pdf
https://www.osti.gov/servlets/purl/2397444
https://doi.org/10.1016/j.compstruct.2022.116216

STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 2.

Voloshko Liudmyla, Independent Researcher, M.A. in Philology, English
Language and World Literature Teacher, English Language Translator, Bohdan
Khmelnytsky Melitopol Pedagogical University, Ukraine, Founder and Head of
Marketing, Lucy Match Marketing, US, ORCID: https://orcid.org/0009-0000-
5387-5300
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COMMUNICATIONS OF BUSINESS

Abstract

The article is devoted to the study of the role of storytelling as a tool of
strategic marketing communications in business, taking into account the level of
market saturation. The purpose of the study is to analyze the psychological
mechanisms of storytelling's influence on the consumer and to determine the
features of its strategic application in the oversaturated American and
undersaturated Ukrainian markets. In the course of the scientific study, general
scientific methods of cognition were used: analysis, synthesis, comparison,
systematization, generalization, deduction and induction. The effectiveness of
storytelling in strategic marketing is determined by its ability to influence the
emotional and cognitive perception of the brand, and narrative immersion and
emotional resonance provide a sense of trust in the business. The results of the
study showed that using storytelling in marketing, information is obtained that is
very quickly remembered and is subject to weak critical thinking. This means that
the psychological effect is enhanced if the narrative is unique and meets the
expectations of the audience. If we talk about the USA and, in particular, the
oversaturated business market, it becomes clear that such technology is capable of
building a multi-level competitive strategy, which is primarily focused on

capturing the viewer's attention, as well as on developing interactive interaction
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with the audience. Therefore, companies use, first of all, emotionally rich, and
secondly, personalized stories, which allow to significantly increase the
effectiveness of advertising. In the Ukrainian market environment, storytelling
mainly performs the function of explaining and legitimizing the brand: it
contributes to the formation of its basic identity, establishing an initial level of
trust and emphasizing the social role of the business. Thus, it is proven that the
specifics of the market directly determine the strategic tasks of storytelling. In
Ukraine, it focuses on image construction and primary positioning, while in the
USA - on in-depth emotional involvement, audience retention and building long-
term relationships with the brand. The practical value of the study lies in
substantiating the possibilities of using storytelling as a flexible tool of strategic
marketing, taking into account the characteristics of a specific market
environment.
Keywords

Storytelling; strategic marketing; communications; emotional impact.

Problem statement

In modern business development conditions, the transformation of
marketing communications occurs primarily in the plane of consumer perception.
Also noticeable is the importance of emotional impact, which contributes to the
development of experiences and a reminder of one’s own subjective experience or
a feeling of emotional closeness to advertising, to the plot, and to the brand
directly. And in this context, storytelling becomes not just an autonomous creative
technique, but a tool capable of triggering mechanisms of perception and
understanding of the brand, which significantly increases the level of trust in such
advertising [2].

The problematic nature of the use of storytelling is especially clearly

manifested in conditions of oversaturated markets, where the intensity of
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communications significantly exceeds the consumer’s ability to consciously
perceive them. The US market demonstrates a situation in which traditional
marketing tools lose their ability to attract attention, and brands are forced to
compete for the audience’s emotional reaction. In such an environment, narrative
approaches become a way to overcome information overload and form sustainable
engagement, as they allow creating a holistic and meaningful experience of
interaction with the brand for the consumer [5].

At the same time, the Ukrainian market is characterized by different
conditions for the development of marketing communications, which determines
different approaches to the use of storytelling. The relative unsaturation of the
market opens up opportunities for using stories as a tool for forming basic
meanings, value orientations and primary trust in the brand. Against this
background, the scientific problem of insufficient research into the differences in
the psychological and strategic functions of storytelling depending on the level of
market saturation is becoming more relevant. It is the comparison of the
oversaturated American and undersaturated Ukrainian contexts that allows us to
outline new approaches to understanding the role of storytelling in strategic
business marketing communications [11].

Analysis of recent articles and publications

The topic of storytelling in strategic business marketing communications is
quite common in modern scientific research.

As for the psychological aspects of storytelling in strategic business
marketing, the most relevant works for the study were S. Arora [1], T.A. Baig et
al. [2], S. Ma and H. Wu [6], F. Mandung [7], and M. Scibor-RyIski [10]. In these
works, storytelling is considered as a psychologically based tool of influence that
activates emotional resonance, narrative immersion, and consumer involvement.

The authors prove that it is the emotional component of stories and perceived
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authenticity that form trust in the brand and act as a prerequisite for loyalty and
repeat behavior.

The studies of P. Kaushik and B. Senthilkumar [5], P. Fluhrer [4], J. Cai et
al. [3], T.B. Phung, D.V.P. Nguyen, and V.P.T. Tran [8], and S. Arora [1] were
key in identifying the features of storytelling in oversaturated markets. These
works reveal the specifics of storytelling application in conditions of information
overload, high competition and advertising fatigue of the audience.

The analysis of the literature on the topic of comparing approaches to
storytelling in undersaturated and oversaturated markets was based primarily on
the works of S. Purnama et al. [9], L. Voloshko [11], M. Scibor-Rylski [10]. In
these works, storytelling is considered as a tool for forming brand identity and
basic trust in developing markets, and as a complex competitive strategy for
managing attention, emotions and involvement in oversaturated markets. The
influence of cultural and social context on the structure and functions of brand
stories is separately emphasized.

The study of combining the psychological analysis of storytelling with
strategic functions in different market conditions is a scientific novelty, as the
article offers a holistic analysis of storytelling as an adaptive tool of strategic
marketing communications in the unsaturated Ukrainian and oversaturated
American markets.

The purpose of the article is a comprehensive analysis of the role of
storytelling as a strategic tool for business marketing communications in
conditions of varying levels of market saturation, taking into account the
psychological mechanisms of influence on consumers. To achieve this goal, three
main tasks will be performed during the study: 1) analyze the psychological
aspects of storytelling in strategic business marketing; 2) characterize the features

of the use of storytelling in saturated markets using the example of the USA; 3)
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conduct a comparative analysis of approaches to storytelling in the undersaturated
Ukrainian and oversaturated American markets.

Presentation of the main material

In modern strategic marketing, storytelling is considered as a tool for
psychological influence, which allows brands to go beyond rational
argumentation. The basis of this approach is the ability of stories to activate the
emotional and cognitive processes of consumers. Studies show that the narrative
form of presenting information contributes to a deeper understanding of the
message and its longer retention in memory compared to traditional advertising
messages. That is why storytelling in strategic marketing communications is
considered as a psychologically based mechanism for forming stable connections
between the brand and the consumer [2].

The key psychological effect of storytelling is narrative immersion, in
which the consumer emotionally becomes involved in the story and partially
reduces the criticality of the perception of the brand message. Under such
conditions, the brand ceases to be perceived as an abstract commercial object and
begins to be associated with human experience, values, and emotions. According
to S. Ma and H. Wu, the emotional resonance that arises under the influence of
brand stories acts as a key intermediate link between narrative appeal and the
formation of consumer loyalty [6].

Cultural relevance is also important, because advertising should reflect the
cultural, religious, and general worldview of perception, which allows creating
understandable contexts that are consistent with one's own ideas about the world,
the usefulness of the product, and its necessity in life [8].

Oversaturated markets are formed in conditions of high concentration of
brands, similar products and standardized marketing messages. The US market is a
classic example of such an environment where competition occurs not only at the

level of price or quality, but primarily at the level of attention and emotional
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perception of the consumer. Under such conditions, storytelling ceases to be a
creative addition to communications and acquires strategic importance. Studies
show that it is stories that allow brands to overcome information noise and create

semantic differentiation in the conditions of an overloaded media space [5].

Table 1
Psychological mechanisms of storytelling in strategic marketing

Psychological aspect Characteristic of influence on the consumer

Narrative immersion reduced critical perception and emotional engagement
in the brand story

Emotional resonance development of emotional attachment and positive
attitude toward the brand

Story authenticity increased trust and consumer identification with the
brand

Social identification alignment of brand values with the audience’s personal
and social orientations

Narrative memorability | enhanced brand recognition through emotionally rich
stories

Notes. Systematized by the author based on sources [2; 6; 8; 10].

Information oversaturation is one of the defining features of the modern
market and largely justifies the expediency of using storytelling in the system of
strategic marketing communications. In the US market, consumers are in a
constant flow of advertising stimuli, which reduces the ability to notice and
remember individual messages. In such conditions, storytelling becomes a tool of
semantic differentiation that allows a brand not only to attract attention, but also to
keep it through an emotionally rich narrative. As P. Kaushik and B. Senthilkumar
point out, it is the story, and not the product itself, that often becomes the key
factor in choosing a brand in conditions of information noise [5].

Consumer advertising fatigue creates a need for fundamentally different
approaches to communicating with the audience. The American market is
characterized by a high level of criticality and distrust of standard advertising

messages. Under such conditions, emotional storytelling performs the
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psychological function of reducing resistance to marketing influence. S. Arora
emphasizes that stories that appeal to personal experience and emotions are
perceived less intrusively and at the same time form a deeper level of consumer
engagement in the digital environment [1].

The focus on authenticity in the oversaturated US market is of fundamental
importance for consumer perception of the brand. The audience expects not just an
attractive story, but an internally consistent narrative that is confirmed by the
company's real practices. When the declared values are not reflected in the actual
experience of interacting with the brand, the level of trust decreases almost
instantly. F. Mandung draws attention to the fact that the perceived authenticity of
stories in digital channels is one of the key factors in forming loyalty, since the
transparency of communications in this environment leaves practically no room
for artificiality [8].

An important feature of the American market is that storytelling is
increasingly less likely to remain a one-sided message. Social networks have
created conditions for the active participation of consumers in the development of
brand stories, transforming them from passive recipients into co-participants in the
communication process. As noted by T.B. Phung, D.V.P. Nguyen and V.P.T.
Tran, such involvement forms a stable sense of belonging to the brand and
strengthens long-term marketing interaction in conditions of high competition [8].

In parallel, the importance of personalized narratives is growing in
oversaturated markets. The use of digital analytics allows brands to abandon
universal stories in favor of more precise consideration of the interests, behavior
and expectations of individual audience segments. Research by J. Cai et al.
confirms that personalized storytelling provides a higher level of engagement and
has a more positive impact on brand attitudes than standardized communication

messages [3].
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In the long term, storytelling used by advertising agencies in the US focuses
on long-term goals, not short-term ones, that is, not on attracting customers, but on
building trust and loyalty to the company [1].

Table 2

Features of storytelling in saturated markets

Feature Characteristic

Information overload | intense competition for consumer attention and the need for
meaningful differentiation

Audience's decreasing effectiveness of traditional advertising and the
advertising fatigue need for emotional narratives

Focus on | expectation that the brand story aligns with real values and
authenticity actions

Interactive nature of | consumer involvement in co-creating brand stories
storytelling

Personalization  of | adaptation of stories to specific segments and behavioral
narratives patterns

Formation of brand | building long-term relationships through shared values and
communities experiences

Notes. Systematized by the author based on sources [1; 3; 5; 8].

Advertising in oversaturated US markets is characterized by a shift in
emphasis from informing about the functional properties of the product to the
formation of emotionally meaningful narratives that ensure brand differentiation
under conditions of minimal objective differences between competitors' offers;
storytelling in this context plays the role of a strategic tool for building brand
identity through personalized stories, sociocultural codes and value conflicts that
increase consumer involvement, contribute to long-term memorization of the
message and transform the act of consumption into a symbolic form of self-
expression.

The conditions of the market directly affect the logic of using storytelling in
strategic marketing communications of businesses. In undersaturated markets, in

particular in Ukraine, storytelling mostly performs an explanatory and formative
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function. Brands use stories to outline their own identity, values and mission, as
well as to establish basic trust on the part of consumers. In such conditions, the
brand story is often associated with the personality of the founder, the origin of the
business or the social significance of the activity, which allows for faster
formation of initial audience loyalty [9].

The Ukrainian market is characterized by a relatively lower level of
competition and fewer standardized marketing messages. Under such conditions,
consumers are more open to simple and sincere brand stories, and value and social
narratives play an important role in building trust. L. Voloshko emphasizes that
strategic communications of Ukrainian companies often combine marketing tasks
with broader social meanings, which strengthens the emotional connection
between business and society [11]. In contrast, oversaturated markets, in particular
the US market, form completely different requirements for storytelling. Here,
brand stories are aimed not at primary explanation, but at complex differentiation
in conditions of information overload and high advertising literacy of consumers.
P. Fluhrer notes that even small and medium-sized enterprises in mature markets
are forced to use emotionally deep and clearly structured narratives in order to be
noticeable among numerous competitors [4].

An important difference between markets is the nature of consumers’
psychological involvement. In oversaturated markets, storytelling should create a
strong emotional resonance and provide a sense of a unique experience of
interaction with the brand. According to the results of F. Mandung’s research, it is
the emotional richness, narrative appeal, and perceived authenticity of stories that
determine the level of consumer loyalty in US digital marketing [7]. In Ukraine,
the emotional impact of stories is more often based on the proximity,
comprehensibility, and cultural relevance of the narrative [11]. Another significant
difference is the degree of consumer participation in the formation of brand

stories. In the US market, storytelling is increasingly interactive and participatory
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in nature, when consumers are involved in co-creating and sharing narratives on
social networks. T.B. Phung, D.V.P. Nguyen, and V.P.T. Tran prove that such a
communication model strengthens the sense of belonging to the brand and
contributes to long-term marketing involvement [8]. In Ukrainian conditions, these
approaches are only beginning to develop, and storytelling remains largely one-
sided [9].

Table 3

Comparative characteristics of storytelling in undersaturated and

oversaturated markets

Comparison Low-saturation market | Oversaturated market (USA)

criterion (Ukraine)

Main function of | building identity and basic | differentiation and competition

storytelling trust for attention

Nature of | explanatory,  value-based, | emotionally rich and complexly

narratives socially oriented structured

Level of | relatively low high and oversaturated with

competition information

Role of | a means of legitimizing the | a critical factor for trust and

authenticity brand loyalty

Consumer mostly passive active and participatory

participation

Strategic outcome | initial loyalty and | audience retention and long-
recognition term commitment

Notes. Systematized by the author based on sources [1; 4; 5; 7; 8; 9; 11].

Therefore, it can be argued that the role of storytelling technology is flexible
to the market context depending on the characteristics of the business, its
geographical location, cultural saturation and overall lifestyle. Storytelling is able
to gain trust, in particular, in Ukrainian markets. It allows you to create a certain
basis for building trust and understanding of the brand, while in the US market it
becomes, using a more professional approach, a factor of multi-level competition,

capable of managing emotions and consumer attention.
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Conclusions

Therefore, the main significance of using storytelling in marketing strategies
lies in its influence on the psychological and emotional state of the audience,
which allows you to change or form an attitude towards the product, production,
its manufacturer, emotionally involving the consumer in the story of this product.

In the oversaturated US market, storytelling functions as a comprehensive
competitive strategy: in conditions of information overload, it is emotionally rich
and personalized narratives that ensure attention retention, the formation of brand
communities and long-term interaction with the audience, combining
communication effect with strategic differentiation. In comparison, in the
relatively unsaturated Ukrainian market, storytelling is mainly aimed at forming
basic brand identity, trust and social legitimation with a more passive role of the
consumer. Thus, in the US, authenticity is a key factor in supporting loyalty, while
in Ukraine it is a tool for primary positioning, which confirms the need to adapt
narrative strategies to the level of market saturation and consumer behavior

models.
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Y crarTi pO3MISHYTO 3ajady MIABUINEHHS CTIMKOCTI Ta TOYHOCTI
KEepyBaHHS aBTOHOMHOIO MOPCBHKOIO MJIaT(OPMOIO B YMOBAX XBUJIbOBHX 30ypEHb.
Jljist onKcy TUHAMIKKM BUKOPUCTAHO CHPOLIEHY HENiHIHHY MOJAENb PyXy Y TPbOX
crynensx BuibHOCTI (3-DOF), mio BpaxoBye iHepIliiiHi, KOpPIOJICOBI Ta
nemn(yBajibHl BIUIMBHU. 30BHIIIHI MOPCHbKI 30ypeHHS MOIETIOIOTHCS y BUIIIAII
FapMOHIYHOTO  BIUIMBY, XapaKTepHOro JUisi MOMIPHOTO  CTaHy  MOps.
3anponoHOBaHO pOOACTHY CXeMy KEpyBaHHS 3 JIOAATKOBUM JIeMN(yBaIbHUM
3BOPOTHUM 3B’A3KOM Ta MPOBEACHO il MOPIBHAHHS 3 KJIACUYHUM MPONOPLIAHUM
perynsitopoM.  Pe3ynbratd  YUCENbHOTO  MOJENIOBAHHS  JIEMOHCTPYIOTh
3MCHIICHHS aMIUNITYId KOJIMBaHb, MIABHUINCHHS IIBUAKOCTI 301KHOCTI Ta
MOKpAIIeHHS SIKOCTI BIANPAIIOBAHHS 3aaHUX TpaekTopii. OTpuMaHi pe3ylbTaTu
MOXYTh OyTH BHKOPHCTaHI1 MpU pO3poO0Ill CUCTEM EKCIUTyaTaliiiHOro KepyBaHHS
ABTOHOMHMMH MOPCHKUMH TEXHIYHUMU 3aCO0aAMHU.

Kniouoei cnosa: aBroHoMHa Mopckka Mmiatdgopma; 3-DOF  wMopens;
XBUJIbOBI 30ypeHHs; poOacTHE KepyBaHHS; MOpPChKAa JMHAMIKa, KOMIIEHCAIIS

30ypeHb.

Abstract

The article considers the problem of improving the stability and accuracy
of autonomous marine platform control in wave conditions. A simplified
nonlinear three-degree-of-freedom (3-DOF) motion model that takes into account
inertial, Coriolis, and damping effects is used to describe the dynamics. External
sea disturbances are modeled as a harmonic effect characteristic of moderate sea
conditions. A robust control scheme with additional damping feedback is
proposed and compared with a classic proportional controller. The results of
numerical modeling demonstrate a decrease in the amplitude of oscillations, an
increase in the convergence rate, and an improvement in the quality of the

specified trajectories. The results obtained can be used in the development of
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operational control systems for autonomous marine technical means.
Keywords: maritime autonomous platform; 3-DOF model; wave

disturbance; robust control; marine dynamics; disturbance rejection.

Ilocmanoska npobremu. EdextuBHe (YHKUIOHYBaHHS aBTOHOMHHUX
MOPCBKUX TeXHIYHUX 3ac001B (AMT3) 3HaYHOIO MIPOIO 3aJI€KUTh BiJ] 3JaTHOCTI
NIATPUMYBATH CTAOUIbHI PEKUMH PYXy B YMOBaX HEBM3HAYEHOCTI 30BHILIHBOIO
CepeIoBHUILA.

OpnuMm 13 KIHO4OBUX (AKTOPIB, IO BIUIMBAIOTh Ha JHUHAMIKY pyXy
MOPCBKUX TIUIaTQOpM, € XBUJIBOBI 30ypeHHs, SKI CIHPUYUHSAIOTH KOJIMBAJIbHI
NpoIleCH Ta 3HWKYIOTh TOYHICTh BIANPAIIOBAaHHS KEPYKOYHMX CHUTHANIB.
Tpanumiiini JiHIMHI peryasaTopyd HE 3aBXIU 3a0e3IeuyioTh JOCTATHIH pPIBEHb
CTIMKOCTI NMPHU 3MIHHUX MapaMeTpax cepeoBHINa Ta HEMIHIHHIN rapoIuHaMIIII.

VY 3B’s3Ky 3 MM aKTyaJdbHOIO € PO3po0Ka CIPOIICHUX, aje aJeKBaTHUX
MaTeMaTUYHUX MOJEJIe aBTOHOMHUX MOPCHKHUX Iutar@opM, SIKi JTO3BOJSIIOTH
aHaJli3yBaTH BIUIMB 30BHINIHIX 30ypeHb Ta OI[IHIOBAaTH €(QEKTUBHICTh PI3HUX
CTpaTerii KepyBaHHS.

Mertor nanoi pobotn € mobdymosa crponieHoi HeniHiiHOI 3-DOF momeni
aBTOHOMHOI MOPCBHKOi IIaTGopMH Ta JOCIIIKEHHS €(EeKTUBHOCTI poOacTHOI
CXEMH KEpyBaHHS B YMOBaX rapMOHIYHOTO XBUJILOBOTO 30ypEHHS.

Ananiz ocmannix docaioxcens i nyonikayiv. CydacHi TochimxeHHs y chepi
ABTOHOMHHMX MOPCBKHX TE€XHIYHUX 3aCO0IB OXOILUTIOIOTH IMIUPOKUN CTHEKTP 3aaad
Bil BI3yaJIbHOTO CIIOCTEPEKEHHS JI0 KOOIMEpPAaTHBHOTO KEpyBaHHA Ta
OararocencopHoi iHTerpaiii. 3okpema, Zhang et al. (2017) po3misanaroTs METOIU
BUSIBJICHHSI CYJIEH 3 PyXOMHUX IIaTGOpM, IO € BAXKIJIMBUM JJIs HaBIraminHoOl
aBroHoMii. Bose et al. (2025) anami3yoTh MepCcleKTUBHI O€3POTOBI TEXHOIOTI1
MOPCBKOT'O 3B’SI3KY, MIJIKPECIIOIUM POJIb CTAOUIBHUX KaHAIIB Iepenayl JTaHuX

JJI1 aBTOHOMHHUX CHUCTCM.
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[lutanHs OE3MEYHOTO IJIAHYBAaHHS TPAEKTOPil aBTOHOMHUX HAIBOIHHX
CyA€H HOCHIIXKYyIOThcsi y pobotri Song et al. (2024), ne 3anpomoHOBaHO
IHTErpamio CUTyallHHUX KapT 3HaHb 13 JAWHAMIYHMM aJITOPUTMOM BIKHA.
KoomeparnBHe KepyBaHHS MOPCHKMMH OC3IUIOTHHUMH CUCTEMaMH, 30KpeMa y
38’311 UAV-USV, posmsigaetscss y Zhang et al. (2025), mo aemoHcTpye
3pOCTaHHS IHTEpPECy A0 MYJIBTHATEHTHUX MOPCHKHX CHCTEM.

BaxxnmuBuM HampsiMOM € CEHCOpHA IHTErpallii Ta CHUCTEMH CIPUHHSITTS
HaBKoJUIIHBOTO cepenoBuia (Lu et al., 2025), a Takoxk TOCHIAXKEHHS B3a€MOIIT
JTOMHa—MalliHa B aBTOHOMHOMY cyaHomiaBcTBl (Liu et al., 2022), a npesiki
OKpeMi poOOTH TPHUCBIYEHI CHCTEMaM €KOJIOTITYHOTO MOHITOPHHTY Ta Oe3IeKH,
30KpeMa BUSBIICHHIO po3iuBiB HadTu Ta noxex (Kim et al., 2025).

TakuM YHMHOM HE3Ba)KalOUW HA AKTUBHHHA PO3BUTOK aJTOPUTMIB
CHPUHHATTA, HaBiramii Ta KOOINEPAaTHBHOTO KEPYBaHHs, MHTaHHSA POOAaCTHOIO
KEepyBaHHS TMHAMIKOIO aBTOHOMHUX MOPCBKHX IUIaTGOpM B yMOBaX XBUJIbOBUX
30ypeHb 3aJUIIAI0ThCS aKTyaTbHUMHU Ta MOTPEOYIOTh MOJATBIINX JTOCIIIKEHb.

Mema cmammi. MeToto naHoi poOOTH € pO3pOOJICHHS Ta JOCHIIKEHHS
CIIPOIICHOT HENIHIMHOT TMHAMIYHOI MOJIeIi aBTOHOMHOI MOPCBHKOi 1iatdhopMu 3
ypaxyBaHHSIM XBUJIbOBUX 30ypeHb Ta OIlIHIOBAaHHSI €(QEKTUBHOCTI poOACTHOI
CXEMH KepyBaHHS TOPIBHSHO 3 KJIACHYHUM MPOMOPIIAHUM peryastopoM. s
JOCSITHEHHS MOCTaBIEHOI MeTH TiependadeHo dopmainizamniro 3-DOF moneni pyxy
miatpopMu  y TUIOIMIMHI, BBEACHHS TAapMOHIYHOI MOJENi 30BHINIHBOTO
XBUJIBOBOTO BIUIMBY Ta CHHTE3 JBOX BapiaHTIB KEPyBaHHA 3 MPOBEACHHSIM
YHCEIHLHOTO MOJIETIOBAHHS Ta MOPIBHAIBHOTO aHAJI3y MOKAa3HUKIB SKOCTI.

Buxnao ocnoenoco mamepiany oocniodicenns.

Mamemamuuna mooens pyxy. Po3rnsmaerbcs pyX aBTOHOMHOT MOPCHKOi
miaTpopMu y TOPH3OHTAIBHIA TIUIOMMHI 3 TPhOMA CTYNEHSMH BITBHOCTI:
MO3JIOBXKHIN pyx (surge), momepeyHuid pyx (sway) Ta oOOepTaHHS HABKOJIO

BEPTUKAIBHOI OC1 (yaw).
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BekTop mBuaKocTe Ma€ BUISA!

v=[uvr] )

€ U - TO3J0BXKHS IMIBUIKICTh, V - MOMNEpeYHa MIBHJAKICTh, T - KyTOBa
IIBUJIKICTh PUCKAHHS.

JluHaMiKa CUCTEMHU ONUCYETHCA PIBHAHHSIM:

MI)+C(V)V+DV=T+TW’ )

ne M - marpuns iHepiii; C(v) - MaTpuIlsl KOPIOJIICOBUX Ta IEHTPOODKHUX
cwi; D - marpuns TriIlpoAWHAMIYHOTO JeMI(yBaHHSA, T - BEKTOP KEPYIOUUX
BIUIUBIB; Tw - BEKTOP 30BHIIIHIX 30ypEHb.

JIJisi cIpOIIEHOTO YHCEIBHOTO aHajli3y BHUKOPUCTAHO JlaroHalibHI GopMuU
marpuilb M ta D, o 103BOJIsIE 30CEPEAUTUCA HA BIUIMBI XBUJILOBOTO 30ypeHHS
Ta CTPYKTYPHU PETYIsITOpA.

30BHIIIHIN BIUIMB CEPEIOBUIIA MOICTIOETHCS TAPMOHIYHOK (QYHKITIEIO:

7, (t) = A, sin(a,t) | (3)

ne Aw- aMIUTiTyla XBHJIBOBOTO HABAHTAXCHHS; () - 9aCTOTA XBHIIL.

Takuii miaxig g03BOJIAE IMITYBaTH MEpioaWydHi 30ypeHHs, XapaKTepH1 s
MTOMIPHOTO CTaHy MOPSI.

Cunte3 cucremMu KepyBaHHA. /[l OIIHIOBaHHS BIUIMBY CTPYKTYpH
peryisiTopa po3mIITHYTO JIBI CXeMHU KepyBaHHS, a caMe: KJIaCHYHE MPOMOpIIiitHe

KEepYBaHHSI
T=K, (Vs —V), (4)
Ta poOacTHa cxeMa 3 IeMI(yBaIbHUM 3BOPOTHHUM 3B’ I3KOM
T=K, (Vg —V)—Kyv. (5)
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JonatkoBuil neMn@yBaibHUN ujieH 3a0e3nedye MiABUIIEHY CTIHKICTb
CUCTEMH J10 NEPIOANYHUX 30ypEeHb Ta 3MEHILECHHS aMIUTITyA! KOJUBAHb.

SIKicTh KepyBaHHS OLIHIOETHCS 3a TaKUMHM NOKa3HUKAMH K aMILIITyIa
yCTaJeHUX KOJMBaHb, Yac MEpPeXiAHOro NpoLecy Ta IHTerpajdbHa MOXHOKa
BIJICT€KEHHSI 3 BEJIMUMHOIO KEPYIOUOT'O BILIUBY.

[TopiBHAJIBHUI aHaNI3 pe3y/NbTaTiB YMCEIBbHOTO MOJEIIOBAHHS JO3BOJISE
OL[IHUTU €(EKTUBHICTh 3AMPONOHOBAHOTO MIAXOAY B YMOBAaX XBHJIbOBUX
HaBaHTAXKEHb.

Ha pucynky 1 mpencraBieHo 3MiHY MO3JOBXHBOI MIBUAKOCTI U(t)) mpu
BUKOPUCTAaHHI KJacM4yHOI Ta poOacTHOI CXeM KepyBaHHS Je poOacTHUM
perynsTop 3abe3neuye 3MEHIIEHHS aMIUTITYId KOJIMBaHb 1 MIBUIITY CTa01T13a111t0

PEXKUMY PYXy B YMOBAX NEPIOJUYHOTO 30ypEHHS.

o8 i P £y g
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I
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Pucynok 1. Jlunamika mMO370BKHBOT IIBUIKOCTI aBTOHOMHOI MOPCBHKOT

m1aTGOPMH i T1€I0 XBUIHLOBOTO 30ypeHHS

I'padix Ha pucyHky 2 BimoOpakae HTMHAMIKY MOXUOKH ey(t) s JBOX
CTparerii KepyBaHHs Ji€ poOacTHa cXxema JEeMOHCTPYE 3HWIKEHHS YCTaJIeHOi

MOXUOKM Ta TMOKpAIICHY KOMIICHCAII0 NEepIOJUYHUX 30ypeHb MOPIBHSHO 3

KJIACUYHUM PETYISATOPOM.
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yCTaJi€Hl KOJMBAaHHS IIBHUJKOCTEM Ta MIABUILEHA aMIUIITyda MOXHOKHU
B1ICTEXKEHHSI, 1110 3yMOBJICHO MEPIOAUYHUM XapaKTEPOM 30BHIIIHHOTO 30ypEeHHS.

Bukopucranus ~ poOacTHOi  cXeMH  KEepyBaHHS 3  JIOAATKOBUM
neMn@yBaJbHUM 3BOPOTHUM 3B’SI3KOM 3a0e3reuye OUIbIN IMIBUAKE 3aTyXaHHS
NepexiIHUX MPOIECIB Ta 3MEHIICHHS aMIUIITyAu KOJUBAHb Yy CTAJOMY PEXHMI.
Ile cBimuMTH MpO MIABUILEHY 3JaTHICTb CHUCTEMHM KOMIIEHCYBaTH NEPIOAUYHI
XBUJIbOBI HaBaHTaXEHHS. Pa3oMm 13 TuUM, MOKpaIleHHS MOKa3HUKIB CTIHKOCTI
CUCTEMHU CYNPOBOMKYETHCSI HE3HAYHUM 30IIBIICHHSM I10YaTKOBOI BEJIUYUHU
Kepyrouoro BIUMBY. IIpoTe 3arajdpHuUii piBEHb CHEPIETHUYHHUX  BUTpAT
3QJIMIIAETHCS TPUHHATHUM JJII aBTOHOMHHX MOPCBKHMX TEXHIYHHMX 3ac00iB
CEpeIHbOTO Kacy.

3anpornoHoBaHa MOJIEJb, HE3BAXKAIOUU Ha CIPOIICHUN XapaKTep, J03BOJISIE
B1IOOpa3UTH KIIOYOBI OCOOJMBOCTI B3aEMOAIl JAWMHAMIKM IUIaTpopMu 3
XBUJIOBUMH 30ypEHHSIMU Ta MOXe OyTH BUKOpPUCTaHA SIK 0a3uc JJIs MOAABIIOTO
PO3IIMPEHHSI 3 ypaxyBaHHSM HEJIHIMHUX TIAPOJAMHAMIYHUX Koe(IiIlieHTIB Ta
aJanTUBHUX aJTOPUTMIB KEPYBaHHSI.

Bucnosxu. 'Y pobGoti po3pobineHo chpormieHy HeniHiiiny 3-DOF monens
ABTOHOMHOI MOPCBHKOi IMIaTGOpMHU 3 ypaxyBaHHSIM TapMOHIYHOTO XBHJILOBOTO
30ypenHs. IIpoBeneHO MOPIBHUIBHUN aHalli3 KJIAaCH4YHOI Ta poOAcTHOI cXem
kepyBaHHs. OCHOBHI pe3yJabTaTH J10CI1IKEHHS:

1. XBWIBOBI 30ypeHHsI CyTTEBO BIUIUBAIOTH HA TOYHICTH BIJCTEKEHHS
Ta CTa0LIBHICT PYXY IIATPOPMH.

2. HonaBanns gemrndyBaibHOTO 3BOPOTHOTO  3B’SI3KY  J03BOJISIE
3MEHIIUTH AaMIUIITydly YCTaJeHHX KOJMBaHb Ta CKOPOTHUTH TPHUBAJICThH
MePEXiTHOTO TPOIIECY.

3. PobacTtHa cxema KepyBaHHS JIEMOHCTPYE Kpamly KOMIICHCAIIIO
MEePIOMYHUX 30BHIITHIX BIUIMBIB 0€3 ICTOTHOTO 3POCTaHHS KEPYIOUUX 3YCHITh.

4, 3anponoHOBaHUM MiAXiJT MOXe OYyTH BUKOPUCTAHHUM SK OCHOBA IS
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pO3pOoOKM  aJanTUBHUX Ta IHTEJIEKTYyaJlbHUX CHUCTEM EKCIUTyaTaliitHOro

KEepyBaHHS aBTOHOMHUMH MOPCHKMMHU TEXHIYHUMH 3aC00aMHU.
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Anomauis

VY naHiif cTaTTi PO3TIIIHYTO POJIb 3€JIEHOT0 BOJHIO SK KJIFOYOBOTO BEKTOPA
EHEePreTUYHOr0 MepexXoAy B yMOBaxX IIOOANbHUX KIIMAaTUYHUX BUKIHUKIB 2026
POKY. AKTYyalbHICTh JOCHIJDKEHHS 3yMOBJIEHAa HEOOXIAHICTIO paguKaIbHOT
JekapOoHi3allii IPOMHUCIOBOTO CEKTOPY Ta Ba)KKOr'O TPAHCIOPTY, A€ MpsiMa
enekTpudikaiiss € TEXHIYHO OOMEXKEHOI0. ABTOPH aHANI3YIOTh IHTErpaLiio
BimHOBIMOBaHux kepen eHeprii (BEE) y cucremu enekTposnizy HOBOTO
MOKOJIIHHS, IO JO03BOJISIE TICPETBOPIOBATH HAJJIUIIIKOBY COHSYHY Ta BITPOBY
reHepallito Ha CTa0UIbHUN €HEePrOHOCIH.

OcobOnmBa yBara mnpuuauligeTbcs KoHIenmii «KBaHTOBOTO cTpubKa» y
po3poOIIl HOBUX MarepiamiB st 30epiraHHs Ta TPAHCIOPTYBaHHS BOJHIO.
BukoprcTaHHS KBaHTOBOTO MOJICITIOBAHHS JIO3BOJISIE 3HAYHO MPUCKOPUTH TOIIYK
edekTuBHUX MeTanoopraHiyHuX cTpyktyp (MOFs) Ta kartamizaTopiB, 10 HE
MICTATh KPUTHUHO Je(PIUTHUX METAIIB IJIaTHHOBOI rpynu. Lle BigkpuBae muisix
710 3HIKEHHsI co01BapTOCTI BUPOOHUIITBA BOJHIO Ta IMiIBHUIICHHS O€3MEKU HOTO
BUKOPUCTAHHS Y MICBKIN 1HPPACTPYKTYPI.

Y KOHTEKCTI SMOHCBKOTO JOCBIMy IMOOYmAoBH «BOgHEBOro CycHiJIbCTBa)»
aHAJI3YIOThCSA CydYacH1 KEWCH BIPOBAKCHHS BOJHEBUX IAJUBHHX CIEMEHTIB y
MyHIIUNAIbHI Mepexi Tokio. JlocmimKyeTbcs CHHEpriis MDK HHPPOBUMH
TEXHOJOTIIMM  ympaBiiHHA  eHepriero  (Smart Grid) Ta  ¢di3u4HOIO
iHbpacTpykTyporo BupoOHuINTBAa Hp. Takumit minxig 3a0esneyye THYYKICTh
€HEProCUCTEMH Ta MiHIMI3Yy€e BTpATH MPH Mepeaadi eHeprii Ha BeIUKI BIACTaHI.

Exonoriuamii acmekT poOOTH 30CEpeIKeHHU Ha OINHII JKHTTEBOTO IUKITY
BOJHEBUX TEXHOJOTIA. ABTOp JOBOAWTH, IO TMEpeXiJ] Ha 3eJICHUN BOJCHb
N03BOJIsiE HE Juie 3HU3UTH BUKUAUW COp2, a i CTUMYIIOE PO3BUTOK €KOHOMIKHU
3aMKHEHOTO IHKIY 4Yepe3 BUKOPUCTAHHS TMOOIYHOTO MPOAYKTY EIEKTPOIizy —
YUCTOT0 KUCHIO — Y CYyMDKHHX Tamy3siX. Lle cTBopioe 10/1aTKOBY 1071aHy BapTiCTh

Ta MIJBUIILYE 3aTalIbHY PECYPCHY €PEKTUBHICTh €KOCUCTEMH.
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ExoHoMmivHa ckianoBa JOCIIKEHHS 0a3yeThCsl HA MPOrHO3aX JUHAMIKH I1H
Ha eHeproHocii 10 2030 poxy. BusiBneno, mo macmtaOyBaHHS MOTYXHOCTEH
€JIEKTPOII3epIB  Ta BIPOBAXKEHHS MDKHAPOJHHUX CTAaHIAPTIB cepTudikaiii
«YUCTOTO» TAJIMBAa € KPUTUYHHUMH (aKTOpaMu IS JIOCATHEHHS I[IHOBOTO
MapuTeTy 3 BHUKOIMHWUM TaluBOM. lIpomoHyeTbcs Monenb Jep>KaBHOTO
CTUMYJIIOBaHHS 1HBECTULINA y BOAHEBY 1IHPPACTPYKTYPY SIK CTPATETTIYHOTO aKTUBY
HaI[lI0HAJILHOT OE3MEKHU.

Y BHCHOBKaxX MIAKPECTIOETHCS, IO 1HTErpailisi BUCOKUX TEXHOJIOTH,
KBaHTOBOI HayKH Ta €KOJIOTTYHOTO MEHEIKMEHTY € €IMHUM JI€EBUM MEXaHi3MOM
JNOCSTHEHHs Iie ctamoro po3Butky. ®dopym 2026 poxy B Tokio crae
BIJIITPABHOIO TOYKOIO JIJISl TJIOOATIBHOTO TEXHOJIOTYHOTO KOHCEHCYCY, /1€ 3eJIeHU
BOJICHb BUCTYIIA€ HE MPOCTO SIK IMAaJMBO, a SK (QYHIAMEHT HOBOi OE3BYIJICIEBOI
MBLI13a1].

Knrouosi cnosa: 3eneHuil BoJEHB, JeKapOOHI3allis, EJIEKTPOJIi3, CTaaui
PO3BUTOK, €KOJIOTTYHMW PpHU3HK, KBAHTOBI TEXHOJIOTil, NaJWBHI E€JEMEHTH,
BIJTHOBJIIOBaHA €HEPreTHKa, CHEPreTUUYHHUM Tepexia, eKojoriuHa Oesneka, Tokio-

2026, eKOHOMIYHI Ta €KOJIOT1YHI IEPCIIEKTUBU

Abstract

This article examines the role of green hydrogen as a key vector of energy
transition in the context of global climate challenges in 2026. The relevance of the
study is determined by the need for radical decarbonization of the industrial sector
and heavy transport, where direct electrification is technically limited. The authors
analyze the integration of renewable energy sources (RES) into new-generation
electrolysis systems, which allows converting excess solar and wind generation
Into a stable energy carrier.

Particular attention is paid to the concept of a “quantum leap” in the

development of new materials for hydrogen storage and transportation. The use of
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guantum modeling significantly accelerates the search for effective metal-organic
frameworks (MOFs) and catalysts that do not contain critically scarce platinum
group metals. This paves the way for reducing the cost of hydrogen production
and increasing the safety of its use in urban infrastructure.

In the context of Japan's experience in building a “Hydrogen Society,”
current cases of hydrogen fuel cell implementation in Tokyo's municipal networks
are analyzed. The synergy between digital energy management technologies
(Smart Grid) and the physical infrastructure for H, production is being explored.
This approach ensures the flexibility of the energy system and minimizes losses
during long-distance energy transmission.

The environmental aspect of the work focuses on assessing the life cycle of
hydrogen technologies. The author argues that the transition to green hydrogen not
only reduces CO; emissions but also stimulates the development of a closed-loop
economy through the use of a by-product of electrolysis — pure oxygen — in
related industries. This creates additional added value and increases the overall
resource efficiency of the ecosystem.

The economic component of the study is based on forecasts of energy price
dynamics until 2030. It has been found that scaling up electrolyzer capacity and
introducing international standards for “clean” fuel certification are critical factors
for achieving price parity with fossil fuels. A model of state stimulation of
investment in hydrogen infrastructure as a strategic asset of national security is
proposed.

The conclusions emphasize that the integration of high technology, quantum
science, and environmental management is the only effective mechanism for
achieving sustainable development goals. The 2026 forum in Tokyo is becoming a
starting point for a global technological consensus, where green hydrogen is seen

not just as a fuel, but as the foundation of a new carbon-free civilization.
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Keywords: Green hydrogen, decarbonization, electrolysis, sustainable
development, environmental risk, quantum technologies, fuel cells, renewable
energy, energy transition, environmental safety, Tokyo 2026, economic and

environmental prospects

Ilocmanoska npobaemu. JIns BU3HAYEHHA MICHS Ta pOJII E€KOJOTTYHOI
Oe3neku B CHUCTEMl CYCHUIbHOT  Oe3leku HeoOXIAHO MpoaHali3yBaTu
B3a€MO3B’ 130K MK KITFOUOBUMHU KATETOPISIMH HAIIOTO JOCTIKEHHS: «EKOJIOTIYHA
Oe3neka» Ta «HalloHanbHa Oe3neka». Ha ocCHOBI aHamily BH3HAY€Hb MOKHA
CTBEp/DKYBaTH, IO HalliOHAJbHA Oe€3leKa € CKIAJO0BOI IIHPIIOi CHCTEMH
MDKHApOJHOT O€3MeKH, sSKa OXOIUIKE BC1 BUAM OC3MEKHM B MEKaX HalllOHAJIBHOT
ropucaukili  Ykpainu. Jlo 1i€i cucteMu HajexaTh, 30Kpema, OO0OpOHHa
(BilicbkoBa) Oesneka, eKoJIOTiyHa Oesneka, TpoMmajchka Oe3leka, MOoKeKHa
Oesreka, 0XOpOHa Mpaili, paaiallifiHuN 3aXUCT TOIIO.

Exonoriyna Oe3neka, sk KOMIOHEHT HalllOHAJBLHOT O€3MeKH, CIIPSIMOBaHa Ha
3ano0iraHHs, MiHIMI3aIlil0 Ta pearyBaHHs Ha €KOJIOT1YH1 PU3HKH, 110 3aTPOXKYIOTh
KUTTIO HACEJICHHsI, IPUPOJTHUM pecypcaM 1 KpUTHIHO BaXKJIUBIN 1HQPACTPYKTYpi.
[Ipukianu Takux pU3MKIB BKIIOYAIOTH MPOMHUCIIOBI aBapii, 3a0pyIHEHHS MUTHOT
BOJIM, JIeTpajallifo IPyHTIB Ta HACTIAKM 3MIHM KiiMaTy. [HTerpamis ekojaoridHoi
Oe3IeKy y 3arajbHy CUCTEMY 3a0e3redye KOOpAUMHAIIII0 3aX0/11B MK BiJOMCTBaMH
— Bil 0OOPOHHHUX CTPYKTYP O CIYX O IHUBUIBHOTO 3aXHCTY Ta OPTaHiB OXOPOHU
310pOB’ 1.

OcoOnuBuii MiAXIT 10 OCHOBHUX 3acaj Jep>KaBHOI (HAIIOHATBHOT) O€3MeKu
MIATPUMYETHCS ~ OUTBIIICTIO  JOCTINHWKIB ~ JaHOI  MpOOJEeMaTUKH:  BOHH
HaroJIOMyITh Ha KOMILIEKCHOCTI, TPEBEHTHUBHOCTI Ta MDKBIIOMYIA KOOpIWHAIII1
3axoMiB. Y I[bOMY KOHTEKCTi MPIOPUTET HAIIOHATHHOI Oe3meku 3a0e3MeuyeThes
HOPMATUBHUM 3aKpIIJICHHSM y YHHHOMY 3aKOHOJABCTBi, $KE BH3HAYAE

TMOBHOBAKCHHS, MEXaHI3MH  B3aEMOIi Ta  BIAMOBITAJIBHICTH  CYO €KTIB
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3a0e3nedeHHs Oe3neku. Taka npaBoBa 0a3a CTBOPIOE MIATPYHTS ISl €(PEKTUBHOTO
VIOpaBIiHHS pPU3MKAMH W ONEpPaTHBHOIO pEaryBaHHS Ha 3arpo3d, BKIIOYHO 3
€KOJIOTTYHUMM 1HIMAeHTaMH [1].

CydacHa cCBITOBa €HEpreTHka ImepedyBae y TOYIl  KPUTUYHOI
TpaHchopmMallii, 3yMOBJI€HOTI HEOOX1AHICTIO BUKOHAHHS 11utel [lapusbkoi yroau ta
JOCSITHEHHS ByTJeleBoi HelTpanbHocTi 10 2050 poky. Ilonpu cTpiMke 3pocTaHHS
YaCTKU COHSYHOI Ta BITPOBOI TEHepallii, 3aJIMIIAEThCS HEBUPIIICHUM TUTAHHS
cTabumizalii ~ eHeprocucTeM  Ta  JeKapOoHI3alii  «BaXKUX»  CEKTOPIB
MPOMUCIIOBOCTI. TpaauiliiiHi METOIM HAKOMHWYEHHsSI €Heprii, Takl fK JITii-10HHI
aKyMyJIATOPH, MalOTh OOMEXEHY €MHICTh Ta €KOJIOT1YH1 PHU3UKH, TOB'SI3aHl 3
BUI00YTKOM CUPOBHHHU.

3eneHWil BOJIEHb, OTPUMAHUH MUIIXOM EIIEKTPOJi3y BOIHM 3a JIOTIOMOTOIO
BigHOBMoBaHux Jkepen eHeprii (BEE), posrmsigaerscs gk yHiBepcallbHUMA
E€HEepProHoCi, 37aTHUM mojonaTu 1i Oap'epu. Ilpore KIHOUOBOIO MPOOIEMOIO
3QJIMIIAETHCSI  BUCOKAa  COOIBapTICT  HWOro  BHUPOOHMIITBA,  CKIIAJIHICTh
TPAHCIIOPTYBAHHS Ta HU3bKUH KOE(DIIIEHT KOPUCHOT 1T ICHYIOUHX €JIeKTPOTIZHUX
YCTaHOBOK. be3 CHUCTEeMHOro TEeXHOJIOTIYHOTO MPOPHBY MacoBE BIPOBAIKECHHS
BOJHEBUX PIIICHb 3AIMIIAETHCS EKOHOMIYHO BPa3JIMBUM.

binpmie Toro, rnmoGanpHa eHepreTHYHa Oe€3leKa BHUMAara€ CTBOPEHHS
HaJIHHOT IHPPACTPYKTYPH, siKa O HE 3aJie’kajia BiJi MOHOIIOJIBHUX MOCTAYaTbHUKIB
BUKOMHOTO TanuBa. [lomryk  anmpTepHAaTUBHUX — KaTali3aTopiB, IO  HE
BUKOPUCTOBYIOTh MOPOTOIIIHHI MeTanu (IUIaTHHY, IpUAiil), CTa€ MPIOPUTETHUM
3aBIAHHSM JUIS MaTepialo3HABCTBA. Y IIbOMY KOHTEKCTI BUHHKAE TOCTpa MoTpeda
B IHTErpaIlii KBAHTOBUX OOYHUCIICHBD JIJISl TPUCKOPEHHS HAYKOBOTO TIOIIYKY.

Orxe, pobeMa mossrae y HeoOXiTHOCTI CTBOPEHHSI IUTICHOT €KOCHCTEMH
«3EJICHOTO» BOJIHIO, sika 0 00’€mHyBana BHCOKOC(DEKTHBHI METOIM TEHepallii,
OesneuyHi TexHoJorii 30epiraHHd Ta UU@poBl TWIATHOPMHU  YHPABIIHHS

po3noauioM. Came Ha BUPIMIEHH] WX MPOTUPIY MK €KOJIOTIYHOIO JTOULIbHICTIO
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Ta TEXHIKO-€KOHOMIYHOIO €(EKTUBHICTIO 30CEpe/K€Ha YyBara MpOBIAHUX
TEXHOJIOT1YHUX Xa0iB, 30kpeMa Tokio, sik IeHTpy 1HHOBAIIi 2026 poKYy.

Ananiz ocmannix docnioxcens i nyoaikayii. OcTanH1 AOCTIIHKEHHS Y cdepi
BojgHeBOi eHepreTuku (2024-2026 pp.) 30cepemxeHi Ha BIAOCKOHAJICHHI
MEeMOpaHHUX TEXHOJIOT1H Ta aHIOHOOOMIHHMX eJekTponizepiB (AEM), mro
MNIATBEPIKYETbCS  NpausMu  npoBinHux imwkeHepiB 3 IRENA Tta IEA.
@dyHmaMeHTaIbHI aCMEeKTH KBAaHTOBOTO MOJETIOBAHHS HOBUX MaTepiamiB s
30epiraHHs BOJHIO IIMPOKO BHUCBITIEHI B MyOJIKaIisAX JOCTIAHUIBKUX ILIEHTPIB
Snonii (3okpema iHcTUTYTY RIKEN). [InTanHs iHTErpallii BOJHIO B MyHIIIMIAIbH1
MEpEeXi «PO3YMHHUX MICT» AaKTHBHO pO3IIIANAIOThCS B pobdoTax ¢axiBiiB 3
ypOaHICTUKH, K1 aHATI3YIOTh JAOCBII peamizaiii npoekty Woven City kommanii
Toyota. Exonoriuni acnexktu Ta aHami3 >xutreBoro uukiny (LCA) BomneBux
CUCTEM IIPEJICTABIICH] B OCTAHHIX 3BiTax MDKYypsAI0BOT I'PYIK €KCIEPTIB 3 MUTAHb
sminu kiimaty (IPCC).

[MuTaHHSM HU3BKOBYTJICLIEBOIO PO3BUTKY 3arajioM OIIKYIOThCS UYMCIEHHI
YKpaTHChK1 AOCHIAHUKY, 30kpema Taki sk [lomoneus P., dsuyk O., Cementok A.
[2]. He3Baxkatoun Ha BiICYTHICTh B YKpaiHi PHUHKY, MOB'SI3aHOTO 13 3€JICHUM
BOJHEM, pO3poOKa 3acaji HOro CTAHOBJICHHS IIIKaBUTh SK BITUM3HSHHX, TaK 1
mibkHapogHux (axisiis. 3okpema, Kyaps C.O., Penkin O.0., Pybanenko O.0.,
Aunenko JI.B., Ilunkapenko JI.A. [3] MDK iHIIMM, TpoaHaNi3yBajdud CTaiii
CTaHOBJICHHSA "3eieHo1" BOJIHEBO1 eHepreTHkH Ha TepuTopii Ykpainu; Kyaps C.O.,
Auenko JI.B., IIunkapenko JIL.A., Tkamenxko M.Jl. [4] 3ocepeamnucs Ha
TEXHOJIOTIYHIA Ta €KOHOMIYHIM CTOPOHAX OMPICHEHHS BOAM 3 METOIO OJIEp KaHHS
3eJIeHOro BOAHIO. I'pyma HaykoBLIB Ha 4ol 3 Sharma mpuiyckae, 10 MacoBe
BIIPOBA/KCHHSI 3€JICHOTO BOJHIO MOJIHMBE Y TPETbOMY JAECATUIITTI LBOTO
cromittss [5]. Ha nmymky mmx aBTOpiB, y cdepl €KOHOMIYHOTO aHami3dy, 10
CTOCY€TBbCSI  3€JIEHOI0  BOJHIO, HAWOUIbII HAaralbHUMH OYyIyTh AacHeKTH

KOMEPIIMHOT BHUTOJAM TMPOEKTIB Ta IXHIA BIUIMB Ha COIIaIbHO-€KOHOMIYHUM
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nporpec  JepkaB. YCBLAOMJIEHHS MOTEHLIaly Ta NUIAXIB  PO3MIMPEHHS
BUKOPHUCTAHHS 3€JICHOTO BOAHIO B YKpaiHi, a TakoX MEPCHEKTUBU IHTErpaii y
CBITOBHI PUHOK 3€JICHOTO BOJHIO, 00YMOBMWIJIM 3HAYYIIICTh 111€1 pOOOTH.

Mema cmammi — KOMIUIEKCHE JOCHIIKEHHSI TEXHOJIOTTYHOTO IMOTEHIIaTy
3€JIEHOTO BOJAHIO SIK 0a3ucy sl cTajgoro po3BUTKY eHepreTtuku 10 2030 poky,
aHaji3 1HHOBAI[IMHMX METOJIB MIABUIIEHHS €(QEeKTUBHOCTI €JIEKTPOIi3y 3a
JIOTIOMOTOI0  KBAaHTOBUX TEXHOJOTIM Ta po3poOka peKoMeHAaIld 1010
BIIPOBA/PKEHHS BOJHEBOI 1H(PACTPYKTYpU B Cy4yacHI METramojicu Ha NpUKIai
cTparerii po3BUTKY Tokio.

Buknao ocnosnoco mamepiany oocniosxcenns. TOKIO aKTUBHO TNPOCYBAE
KOHIIeTi0 «BogHeBOro cycniibeTBay. Y Mexax Gopymy 1€ MOKHA MPEICTaBUTH
SIK:

1. [Toennanusa IIII Ta KBaHTOBHX CEHCOPIB [JIsl YHPABIIHHS MICHKOIO
eHepriero 6e3 BTpart.

2. [IpesenTarris SAMOHCBKUX PO3poOOK y cdepi BOAHEBUX MMAIUBHUX
€JIEMEHTIB JIJIs aBiallii Ta CyHOILIaBCTBA.

[{uBiTi30BaHUHN CBIT IIyKae 3aMiHy BHKOTHOMY TajauBy. Byrimisa, HadTa,
raz — NMpuYMHA CHEPro3aJIeKHOCTI Ta 3a0pyaHeHOro NoBKULIA. Kpaina-tepopuct
pOcCis IepeTBOpMIIa €HEProHocii Ha TiIOpUIHY 30POF0 1 TPATUIIIMHO BUKOPUCTOBYE
BUKOITHE TaJIMBO IS IMaHTaXy 1HIIMX KpaiH Ta (iHAHCYBaHHS CBO€i KpHBaBO1
MAaITuHU BIHHU.

["a3oBuit 3amMopr, 3aKMHYTUH POCI€I0 HA MU0 HAIIOI KpaiHW, KOIITYBaB
HaM JyXe J0poro. Mwu 3HAaeMO CHOpaBXHIO IiHY eHeprii. Ham BHCHOBOK
OJTHO3HAYHUH: eHEepreTuyHa CBOOO A — 1€ CKJIaI0Ba HAIlIOHAIBHOT O€3MeKH .

3apaau eHePreTHYHOI HEe3aIeKHOCTI Ta KIIMAaTHYHOI HEHTPAIBLHOCTI JIe1ai
OinmpIe KpaiH MepexojsiTh Ha aTbTEPHATHBHI JpKepesia eHeprii Ta Oe3ByIJieneBi

TEXHOJIOT1i. YK€ HIKOTO HE JIUBY€ BUKOPUCTAHHSI COHSTYHUX Ta BITPOBUX CTaHIIIH,
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010ra30BUX YCTAaHOBOK, €HEProe(peKTUBHHX "pO3yMHUX" TEXHOJOrIH, MACHUBHUX
OyJIMHKIB.

CBiT mykae HOBi jkepema eHeprii. Y LeHTpi yBarm — BojeHb. Moro
BBa)XaIOTh MAJIUBOM MalOyTHHOTO. BiH MOKe 3aMICTUTH TpaJulliiiHI BUIM TaIUBa
ta He crnpuunHsie BukuAiB CO,. BogHeBa eHepreTHka TMOBMHHA CTaTH
MpIOpUTETOM 1 1151 YKpaiHu.

Ile mepcreKTUBHA MOXJIHMBICTh 3MEHIIUTH 3JICKHICTh Bil BHUKOITHOTO
nanuBa Ta JeKapOOHI3yBaTH €KOHOMIKY, PO3BHUBATH €KCHopT Ta cniuibHi 3 €C
BOJIHEBI TIPOEKTH, a TOJIOBHE — CTaTH CHEPrOHE3ale)KHOI0 Ta 3MIIHUTH CBiif
cyBepeHiTeT. Lle BpaxoByIOTh yCi JOTHYHI J0 I[LOTO MUTAHHS YPSAIOBI CTPYKTYPH
y CBOIX CTpATeTisiX pO3BUTKY.

3enenuii BoaeHb (Hz) chOronHI pO3MIISNAEThCS SIK «CBSIIEHHUH T'paaiby
€HEPreTUKH, OCKLIBKH BIH JTO3BOJISE JIeKapOOHI3yBaTH Traily3i, A€ eneKTpudikaiis
HEMOXJTMBA (METaypris, BAXKHN TPAHCIOPT, XIMIUHA MPOMHUCIIOBICTH). 3eJIEeHUM
BOJICHb, OTPUMAaHUMN €JIEKTPOJI30M BOJHU 3a JAOIMOMOTOI0 BIIHOBIIOBAHUX JKEpPET
eneprii (BJE), € KiIo4yoBUM KOMIIOHEHTOM [Jisi JOCSTHEHHS BYTIJIELIEBOI
HedTpanbHOCTI 10 2050 poky. Bin 3abe3neuye 4YHCTy €HEpriro s
IPOMHUCIIOBOCTI, TPAHCIOPTY Ta OMaJieHHsA, HE Malud BUKU[IB. YKpaiHa Mae
CTpaTeriYHUil MOTEHIliad CTaTH eKcmopTepoM BojHIO 10 €C, BUKOPUCTOBYIOYHU
HasBHY Ta30TPAaHCIOPTHY CHCTEMYy Ta poO3BHBawuM iHGpacTpykTrypy. BiH
BUTOTOBJISIETHCS UEPE3 CIICKTPOIII3, ¢ CICKTPOCHEPTisl HAIXOIUTh BiJl COHIYHUX,
BITPOBUX a00 TiAPOETECKTPOCTAHIIIH.

[lepmioro kpaiHOIO, SKa CXBajlWwia HAI[IOHAIBHY CTPATETii0 PO3BUTKY
BOAHEBOI eHepreTuku, crana SAmonis y 2017 pormi. Tam HamiayroThCs OIM3BKO 7
500 aBromMo06imiB Ta 120 aBTOOYCiB Ha BOJHEBUX MAIMBHUX KOMIpKaX, OJHM3BKO
160 BogHEBHX 3aMpPaBOK.

Y HiMeuuyuHi modYaB MpaIOBATH MEPIIMNA MapK IMOI3/[IB Ha BOJHEBUX

nanuBHUX enemeHTax. Y Hinepnannax OyayroTh HalOuUIbluii y €Bpomi 3aBoJ 3
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BUPOOHUIITBA YUCTOTO BOAHIO. IcHYI0Th moHan 100 mUIOTHHUX 1 IEMOHCTpaLiTHUX
MIPOEKTIB 3 BUKOPHWCTAHHS BOJHIO B CYIHOIUIABCTBI, @ B C€HEPTETHUIIl OTOJIOIICHO
MPOEKTH 3arajibHOIO MOTEHIIHHOIO NOTYXHICTIO0 Maitke 3,5 ['Bt 1o 2030 poky.

Kwurait nimupye 3a 30UIbIIEHHSM MOTYKHOCTEH €JIEKTpoITi3epa 13 CYKYITHOIO
notyxHictio 220 MBt y 2022 poi, me 750 MBT Oyaye. €C cxBanus "BoaneBy
cTpaterito”, CTBOpUMB €BpOMEHCHKUN BOJHEBUUW OaHK Ta OrOJOCUB TEpIIi
ayKIioHU Ha KiHelb 2023 poky.

CIIIA aHOHCYBaNHM CTUMYJIH JIJISI BAPOOHUIITBA YMCTOTO BOJIHIO BiJITOBITHO
710 3aKOHY PO 3HMKEHHS 1HQIALIT, ONPUIIOAHIIA aMOITHY BOJIHEBY CTPATETIIO 3
miaHoM iMruieMeHTanii 1 jgume y 2023 poirl iHBECTyBalld Y BOJHEBI MPOEKTH 66
MIIPJ AOJT.

Le ymmie mesiki KJIIOYOBI MOMEHTH PO3BHUTKY Taily3i. 3a mporHo3amMmu MEA,
OUIKYETHCS 3pOCTaHHSI BUPOOHHUIITBA €IIEKTPOITI3EPIB 1 MOMIUPEHHS MTPOEKTIB.

Sk posmouanacs ImIMpoKOMaciiTaOHE BTOPTHEHHS, B YKpaiHl BXe
HEOJIHOPA30BO JIYHAIHM 1/1€1 CTOCOBHO HaJaro/pKeHHs BUPOOHHUIITBA BOJHIO 3
BUKOPHUCTAHHSIM €KOJOTIYHO YHCTUX TexHojorikd. Ile#t "3emenuit" BoaeHB
N00YBa€ThCS 3aBISKU €JICKTPOCHEPTii, OTPUMaHIi 13 BITHOBIIOBAHUX JKEPEI.
OCKUTBbKH 3€JI€HUI BOJCHb PO3IISIIAETHCA K OJHE 3 TOJIOBHUX BHUJIIB MAIBHOTO Y
HAWOIMOKY1 POKH, I YKpaiHU KPUTHYHO HEOOXITHO HE IIPOCTO YBIATH J0 IIBOT'O
0araToo0IIII0Y0ro r100aIbHOTO PUHKY, a 1 MOCICTH B HhOMY MPOBIIHI MO3UIIII.

VYkpaina po3po6isie BogueBy ctparterito 10 2050 poky, (okycyrouucs Ha
exkcriopti "3emeroro" BoaHio uepe3 I'TC mo €C (mpoekr "Yxkpaina-€ppoma").
Bonens Mae BUCOKY €HEPrO€MHICTH MOPIBHSIHO 3 TPAAWIIMHUMU TAJIMBAMU Ta €
€KOJIOTIYHO YHUCTUM. 3€JIEHWW BOJICHb BUKOPUCTOBYETHCS B TIPOMHUCIOBOCTI
(BUpOOHUIITBO CTalli, aMiaKy), HadTOmepepoOIli Ta K MAIUBO ISl TPAHCIIOPTY.

HeoOXimHiCTh BpeTyIOBaHHS TPAaBOBUX 3acaj, CTBOPCHHS CTaHIAPTIB
Oe3mneku, 3alydeHHs I1HBECTHIIM Ta BHUPINIEHHS NUTaHb OOMEKEHOCT! BOIHHUX

pecypciB. JlocnipkeHHST BKa3ylOTh Ha BaXKJIUBICTh 3aJy4€HHS HAayKd Ta
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T1IPOGHEPTETUKH /111 CTBOPEHHS BOJHEBOI €KOHOMIKHM B YKpaiHi, 110 3a0€3MeYUTh
CTaJuil PO3BUTOK 1 3MEHILICHHS BYTJICIICBUX BUKHU/IIB.

Vkpaina gk kmouoBuil naptHep €C y BUpOOHMIITBI BOAHIO BIIKpPUBAE IS
HAaC IIUPOKUH CHEKTP MOXJIMBOCTEM [JIs cHiBOpami 3 MIDKHApOJIHUMHU
naptHepamu. lle 3aaeknapoBaHO B HU3IlI €BPONEHCHKUX JOKYMEHTIB.

VY 2020 poui €C mpesentyBaB "BoaneBy ctparerivo" Ha mepion no 2050
pPOKy, a 'y 2022 pori — miiad no30yTTs 3aJIeKHOCTI Bi/I pOCIMCHKUX €HEPrOpeCypciB
REPowerEU. i nokymMmeHTH poOIsITh aKLIEHT Ha BUPOOHUITBI "3e71eHOro" BOJIHIO,
a YKpalHa BH3HA4YCHA TMPIOPUTCTHUM TMApPTHEPOM 3aBISKH  IOTEHITIATY
BiJTHOBJTFOBAaHHX JKEpEJI CHEPrii.

3rintno 3 REPowerEU, €Bpocoro3 xode BupoOmstu 10 MiH TOHH
BITHOBIIIOBAJILHOTO BOJHIO 1 CTUIBKKM K iMmoptyBatu 10 2030 poky, 1106
3aMIHUTH TPUPOJHUM ra3, Byruuis Ta HAQTy B MPOMUCIOBOCTI 1 TPAHCTIOPTI, K1
BaXKO JekapOoHizyBatu. €C TakoX IUTAHY€E CTBOPUTH KOPUAOPH ISl IMIIOPTY
BoaHto. [Ipoext Central European Hydrogen Corridor yxe nmpoiIoB nepiiuii etan
€KOHOMIYHOI eKcrepTu3u. BiH 00’e€qHye omepaTopiB ra3oTpaHCIOPTHUX MEPEX
Himeuunnu, Yexii, CnoBauunHu Ta YKpaiHu 1 3a0€3MeUnTh TPAHCIOPTYBaHHS
YKPaiHChKOT'O BOJIHIO 0 HIMEI[bKHX CIIOKMBAYiB.

3 orsAy Ha OTpUMaHHS YKpaiHOK CTaTyCcy KaHauaaTa Ha wieHCTBO B €C
Ta BUMOTH "€BPONEHCHKOTO 3€JICHOT0 KypCy', pO3BUTOK BOJIHEBOT EKOHOMIKH Ma€
CTpaTeriyde 3HAYEHHS TUIS KpaiHH. daxiBIri Minenepro,
Jlep>xeHeproeeKTUBHOCTI, acoIliariii, HayKOBUX YCTaHOB pPO3POOMIH MPOEKT
"BoaneBoi cTparerii Ykpainu".

CBimueHHsM CepHO3HOCTI HaMipiB €BPOCOIO3Y MIOJI0 CHIBIpaIli 3 YKpaiHOIO
CTaB MeMOpaHAyM Tpo cTpareriyde mapTHepctBo €C Ta VYkpaimm y cdepi
BIIHOBIIFOBaHMX Ta3iB — BOJHIO Ta OioMeraHy. Po3pobnenmii MiHeHepro,

HepxeneproeekTUBHOCTI Ta YKpaiHCBKOIO BOJHEBOIO PaJ0K JOKYMEHT
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nignucanu npem’ep-minictp Jenuc [Imuranes Ta npesuaeHT €BpokoMicii Ypcyna
don aep Jlsen y moromy 2023 poky.

BianoBigHO 10 MOJ0XEHL MEMOPAHAYMY, CIIBOpalls Oyae 30cepekeHa Ha
"3emeHomMy" Tmepexoil Ta JeKapOOHI3alli €HEePreTUYHUX CEKTOPIB, CHpPHUSHHI
BUPOOHHUIITBY, TOPTiBIi, TPAaHCIOPTYBaHHIO, 30€piraHHI0 Ta BUKOPHUCTAHHIO
OloMeTaHy, BIIHOBJIIIOBAHOTO BOJHIO, HOTO TOXIJHHUX Ta IHIIUX CHUHTETUYHHX
BiJTHOBJIFOBaHMX Ta3iB.

VYkpaiHa TakoX MOX€ CTaTH HEBiJ’€MHOI0 YaCTHHOIO peaii3alii aMOiTHOT
il ctparerii "€Bponelcbkoi 3eneHoi yroan" "2:40 I'BT HOBUX MOTYXHOCTEH 3
BupoOHUIITBa BoAHIO". CriBnipans €C 3 YkpaiHowo B po30ya0Bi BiIHOBIFOBAHUX
JDKepesl eHeprii Ta BUpOOHMIITBI "3elleHOoro" BOJIHIO B pamKkax iHiuiatubu "2-40
I'Bt" mepenbauae OyniBaunTBo B Ykpaini 10 I'Bt enektponizepiB ajis BUIYCKY
"3e51eHOro0" BOJTHIO.

CrnoxuBaHHA BOJHIO y CBITOBOMY MacIITal0l CATHYJIO MO3HAYku y 95
MUTBHOHIB TOHH yIiposioBxk 2022 poky [4]. Llg mudpa miareepkye NpoaoBKeHHS
3pOCTAal04Yoro TPEeHAY, SKUM TUMYacoBO mpuraibmyBaBcs y 2020 pori uepes
nangemiro COVID-19 ta cnpuurHeHUH HEI0 €KOHOMIYHUM CTIal.

3poCTaHHs TMOMUTY HAa BOJEHb CIOCTEPITANOCsS y TMEepeBa)KHI OUIBIIOCTI
KIIOYOBUX PETiOHIB, 3a BHUHATKOM €Bpomu. Y €BponeichbKoMy perioHi
BUKOPHUCTAHHS BOJHIO BIIUYTHO IIPOCIJIO BHACHIOK 3HMKEHHS BHPOOHUYOT
aKTUBHOCTI, OCOONMBO y CeKTopl XiMiuyHOi mpomwucioBocTi. Ile Oymno
CIIPOBOKOBAHO PI3KMM 3JI€TOM I[iH HAa TPHUPOAHHUHN Ta3 Mia Yac €HEPreTUYHOI
KpU3H, SIKa PO3TOPHYJAacs CIIJOM 3a BTOPTHEHHSM pOCichKOi Qeaepariii B
VYkpainy. 3okpema, HU3Ka TAMPUEMCTB 13 BUPOOHUIITBA JTOOpHUB 3MyIllieHa Oyra
a00 OOMEXHTH OOCSTH BUITYCKY, a00 MOBHICTIO 3aKOHCEPBYBATH isUIBHICTh HA

TPUBAJIHMH Yac, 110 MPU3BEIIO 0 MaIHHS CIOKUBAHHS BOJIHIO B €BpOIIi Maiike Ha

6%.
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Bonenb BBaxka€ThCs OJIHIEI0 3 KIIOYOBUX CKIAJIOBUX EBpONEMCHKOro
3enieHoro kypcy (European Green Deal) Ta 3anmopykoro HOCSTHEHHS KJIIMaTHYHOT
HelTpaiabHOCTI €Bpocoto3oMm 10 2050 poky. YV 2021 pomi €C yxBanuB 3arajibHy
(oxomuttorouy) «BoaHeBy ctparerito» [6]. 3rimHo 3 1ieto Ctparteriero, YkpaiHi
BIIBOAMIIACS TO3ULIS OJHOTO 3 TOJOBHMX MapTHEPIB Uil 3a0e3MedeHHs
nocrayanHsd BoaHio 10 €C, HapiBHI 3 Mapokko Ta HHM3KOK I1HIIMX
MiBHIYHOA(PUKAHCHKUX JIEPKaB, a TaKOX KUIbKOMa KpaiHaMHU-WIEHAMH CaMOTro
€C. Pi3Hi kpainu €Bpocoro3y po3poOuiau Ta opiliiiHO 3aTBEPANIN BIIACHI BOJHEB1

ctparerii (puc. 1).

M YKpaiHa

M [Monbla
MopTyrania

B HigepnaHaun

M [cnaHin
ITania

B HimeyymnHa

W OpaHuina

W |HwWi

Puc.1. IToTyXHOCTI eneKkTpoii3epiB y BojJHeBUX cTpareriax kpain €C, Bt

[7]

Ha mportusary nisomy, IliBHiuna Amepuka ta bnmspkuit Cxin 3adikcyBanu
CyTT€BE 30UTBIICHHS CIIOKUBAHHS BOJHIO, MPUOIU3HO HA 7% Yy KOKHOMY 3 ITUX
PETIOHIB, 10 MOBHICTIO TIEPEKPHIIO €BpOIeiichke 3HMKEeHH. Y Kutail 3poctanns
Oyno momipkoBaHimmM — Omu3pko 0,5%, mpore KpaiHa YTPUMYE CTaTycC
HaWOLIBIIOTO CBITOBOTO CIIOKHMBada BOAHIO, 3a0e3meuyrounm Mmaibke 30% ioro
3arajJbHOTO BUKOPWUCTAHHA — II€ OUIBII HDK YABIYl TEPEBHUINYE TOKA3HUKHU
Cnonydenux IIITaTiB, sIKi MOCIIAIOTh APYTY CXOJMHKY 32 00CSiIraMy CIIOXKUBaHHS

[3]. 3a mnporHozamu MuikHapoaHoro eHepretuyHoro areHtctBa (MEA),
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r100aabHUN TOMUT HAa BOJEHb, BUPOOJICHUH 13 MOTOYHOTO BUKOIHOTO MaJivBa,
MaTUMe TEHJEHIIIIO JO0 3HWKEHHSI, TOJIl SIK MOMUT Ha HU3bKOBYTJICIICBUN BOJICHbD,

HaBMaku, 3poctatume (puc. 2).
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Puc. 2 T'no6anpHMil TOMUT HA BOJACHB Y CIIEHAPIl JOCATHEHHS YHCTOrO HYJIS,
2022-2050 pp.
Jlxepeno:  https://www.iea.org/data-and-statistics/charts/global-hydrogen-

demand-in-the-net-zero-scenario-2022-2050

CBITOBHI PUHOK TaK 3BaHOTO «3EJIEHOT'0» BOIHIO JEMOHCTPYE HEBIIMHHY
auHaMiKy 3poctaHHsa. 3a manumu 3BiTy SNS Insider, y 2022 pomi #oro obcsr
JopiBHIOBaB 156 Mutbsipaam goiapis, a Bxe 10 2030 poKy 04iKyeThCs 301TbIITSHHS
10 385 MIUTBAp/IB J0JApiB, IO BIAMOBIAAE CEPEAHLOPIYHOMY TEMIy MPHUPOCTY Y
11,98% [9].

CrporogHi BOJCHb AaKTUBHO BHUKOPUCTOBYETHCS Yy HadTomepepoOHii Ta
XIMI9HIM TPOMHUCTIOBOCTI (SIK KJIFOUOBA CUPOBUHA), Y METaNyprii (SK BiTHOBHUK), a
TaKOX Y HU3III CTEIiali30BaHUX raly3ei.

Anonis 6ynye «Bomnese cycminberBo» (Hydrogen Society). 1o 2030 poky
KITFOUOBUMU MTPOCKTAMH €:

e Fukushima Hydrogen Energy Research Field (FH:R) — omun i3
HaWOUIBIINX Y CBITI 3aBOAIB 13 BUPOOHUIITBA 3€JIEHOTO BOJHIO.

e 3amiHa JU3EJbHOTO TPAHCIOPTY Ha MAJIMBHI €JIEMEHTH.
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e JlomaBaHHsS BOJHIO 10 TMPUPOAHOTO Tazy B MICBKHX Mepexax s
3HUKEHHS BUKUIIB.

Bucnoexu. IlpoBeneHuii aHami3 MiATBEPIKYE, L0 3€JICHUN BOJIEHb €
€IMHUM pEaJbHUM 1HCTPYMEHTOM IOBHOI JAeKapOOHI3allll €eHEProEMHUX Tally3ei
MIPOMHUCIIOBOCTI. 3aBJIIKM BUCOKIM MUTOMIM €HEProEMHOCTI Ta HYJIbOBUM BUKHIAM
y TOYIl CIOXUBaHHSA, BIH 3[aT€H 3aMIHUTH MNPUPOJHUN Ta3 Ta BYruULIsA y
METaNyprii, XIMIuHIA 1HAYCTpli Ta Ha BEJIMKOBAHTAXXHOMY TPaHCIOPTI,
3a0e3Mevyroun Nepexia 10 KIIMaTUIHO HEUTPaTbHOI EKOHOMIKH.

BukopucTaHHS KBAaHTOBHX TEXHOJIOTIM Ta METOMIB HITyYHOTO IHTEIEKTY
U1 po3poOku HOBUX MatepianiB («KBaHTOBUM CTPHOOK») MO3BOJISIE TMO0JIATH
roJOBHUU Oap'ep — BHCOKY BapTicTh oOmagHaHHS. MojenoBaHHS Ha
MOJIEKYJIIPHOMY PpiBHI J1a€ 3MOTY CTBOPIOBATH JOCTYIHI KaTali3aTopu Ta
a7IcOpOCHTH, 10 TIJBUIIYE 3arajibHy PeHTa0eIbHICTh BOAHEBUX MPOEKTIB HA 30-
40% Bxe y HAaHOJIMKY1 POKH.

®opmyBanHsi «BolHEBOro CycmiibCTBa», $K€ MM CIOCTEpPIraEMO Ha
npukianai Tokio 2026, 1eMOHCTPY€E BaXJIMBICTh CUHEPTii MIXK JIepKaBOIO, HAYKOIO
Ta 613HecoM. CTBOpPEHHS! TEPUTOPIATBHUX BOJHEBHUX KJIACTEPiB, /1€ BUPOOHUIITBO
najuBa poO3TalllOBaHE IMOOJIM3Y MICIh CIOXKHUBAaHHS, MIHIMI3yE BHTpPAaTH Ha
JIOTICTHKY Ta IJABUIIYE CTIAKICTh MICBKOI 1HPPACTPYKTYypH N0 E€HEPreTHUYHUX
KpH3.

Exosnoriuaa 3Ha4ymiicTh MOCHIIDKEHHS TIOJSATaE B JOBEACHHI TOTO, IO
3€JICHUH BOJICHb HE JIMINE 3HIDKYE BUKUAM TApPHUKOBUX Ta3iB, a W copuse
PO3BUTKY LUKIIYHOI €KOHOMIKH. BukoprcTaHHS MOOIYHUX MPOAYKTIB (KUCHIO Ta
TEIUIa) Y MPOMUCIIOBUX Ta KOMYyHAJIBHHX TPOIECaX CTBOPIOE 3aMKHEHI PEeCypCHI
IIUKJTH, 10 BIIMOBIA€ TTI00aTFHUM MIPUHITUIIAM CTAJIOTO PO3BUTKY.

[TincymoByroun, MoOXHa CTBepmKyBatd, 1o 2026 pik crtae pyOLKHUM
nepiogoM, KOJNM BOJAEHb MEPETBOPIOETHCS 3 EKCHEPUMEHTAIBHOTO TMajluBa Ha

MOBHOLIIHHUYN aKTUB TJI00AIBHOTO eHepreTuyHoro puHkKy. [loganbmii 3ycuiuis
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MalpTh OyTH CHPSAMOBaHI Ha CTaHAAPTU3ALII MDKHApOAHUX HOPM O€3MeKu Ta
CTBOPEHHS TIJIOOQJIbHMX JIAHLIOTIB IOCTAa4aHHS «YHCTOrO» BOJHIO, IO

3a0e3neunTh cTablIbHE MallOYyTHE AJI1 HACTYITHUX MOKOIIHb.
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Anomauis

HocnimkeHo 3apyObKHMI  JOCBIA  PO3BUTKY CHUCTEMHU 3B S3KIB 3
IPOMAJICHKICTIO Y MYOJIYHOMY YIpPAaBIIHHI B yMOBaX Cy4acHHMX TpaHc(popMariit
Jep>kaBHOTO yrpaBiiHHs. OOTpyHTOBAaHO, 110 KOMYHIKAIliliHA MISJIbHICTh OpraHiB
myOa1YHOI BIaIM BUCTYIA€ KIIOYOBUM YMHHUKOM (hOpMYBaHHS JOBIPU TPOMaJIsH,
3a0€3Me4eHHs] BIAKPUTOCTI YIPABIIHCHKUX IMPOLECIB Ta MIABUILIEHHS SKOCT1
B3a€MOJIIi MK BJaJ010 1 cycniibcTBOM. [lokazaHo, 1o B 3apyOiKHIA NMpakTHIl
3B’SI3KM 3 TPOMAJICHKICTIO JIeJIalli YacCTille pO3TIIAAI0ThCS K CUCTEMHUN €TIeMEHT
yIpaBJliHHS, IHTETPOBAHMM Yy mpouecd (QopMyBaHHS Ta peaiizamii MyOaI4HOI
MOJIITUKH, a TAKOXK SIK IHCTPYMEHT ()OpMYBaHHS LUIICHOTO IMyOII4HOTrO 00pa3y Ta
OpeH1y OpraHiB BIaju.

[IpoananizoBaHo miAXoau A0  Opraizamii CUCTeMH 3B ’SA3KIB 3
rpomazacekictTio 'y CHIA Ta kpainax €Bponelicbkoro Coro3y, 30Kpema
IHCTUTYIIHHI ~ MOJEJl, BHUKOpPUCTaHHA IUdpoBux 1IaThop™M, MEXaHI3MH
JIBOCTOPOHHBOT'O 3BOPOTHOTO 3B’SI3KY, 1HCTPYMEHTHU 3allyu€HHA TpOMaIsH 1
METOAW OIlIHIOBaHHS pe3ynbTaTuBHOCTI PR-mismbpHOCTI. BceTanoBieno, 1o
e(DEeKTUBHICT, KOMYHIKAIlIi y MyOJIiYHOMY YOpPaBIiHHI  3a0e3MedyeThCs
NOEJHAHHSAM  CTPATEeTIYHOTO  IJIAaHYBaHHS,  CTaHAApTH3allii  Ipoueayp,
npodecioHanizamii KOMYHIKAIIMHUX MIAPO3ILIIB Ta aKTUBHOTO BHKOPHUCTAHHS
AQHATITUIHUX 1 TUQPOBUX TEXHOJIOTIH.

Ha ocHOBiI y3arampHeHHS 3apyODKHOTO JIOCBIY OKpPECICHO OCHOBHI
HampsMH BIOCKOHAJICHHS CHCTEMHU 3B’SA3KiB 3 TPOMAJICBKICTIO y MyOJidHOMY
VIOpPaBIiHHI, CEpel SKUX IHCTUTYI[IHHE TOCUJICHHS KOMYHIKAI[IHHUX CIIyXO,
CTaHJApTHU3AIlsl MMyOJIYHMX KOMYHIKAIii, PO3BUTOK KaJpOBOTO TOTEHIIIANY,
mudpoBa TpaHcHopMallis, pO3MUPEHHS y4acTi TPOMAJICBKOCTI Ta BIPOBAKEHHS
CUCTEMHU OIlIHIOBaHHS €(EeKTHBHOCTI. 3pOO0JICHO BHCHOBOK, IO peami3alis
KOMILUIEKCHOTO TMIAXOAY JO PO3BUTKY 3B’SI3KIB 3 TPOMAJCHKICTIO CIPUSTUME

MIJBUILIEHHIO TPO30POCTI, MiI3BITHOCTI Ta JETITUMHOCTI YIPABIIHCHKUX PIllICHb,
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3MILIHEHHIO JIOBIpM TpoMajsiH 1 (OPMYBAHHIO CTIMKOro IyOJiYHOTrO OpeHay
OpraHiB BJIAJIH.
Knwouosi cnosa: mnyOniuHe ympaBliHHS, 3B’SI3KH 3 TPOMAJICHKICTIO,

BIIKpUTUH ypsia, yOaidyHUM OpeH, A0Bipa rpoMajisiH, HUPPOB1 KOMYHIKaIIIi.

Abstract

The foreign experience of developing a public relations system in public
administration in the context of modern transformations of public administration
has been studied. It has been substantiated that the communication activities of
public authorities are a key factor in building public trust, ensuring the
transparency of management processes, and improving the quality of interaction
between the authorities and society. It is shown that in foreign practice, public
relations are increasingly seen as a systemic element of management, integrated
into the processes of public policy formation and implementation, as well as a tool
for shaping a coherent public image and brand of public authorities.

The article analyzes approaches to organizing public relations systems in the
United States and European Union countries, in particular institutional models, the
use of digital platforms, two-way feedback mechanisms, tools for citizen
engagement, and methods for evaluating the effectiveness of PR activities. It has
been established that the effectiveness of communications in public administration
Is ensured by a combination of strategic planning, standardization of procedures,
professionalization of communications departments, and active use of analytical
and digital technologies.

Based on a review of international experience, the main directions for
improving the public relations system in public administration have been outlined,
including institutional strengthening of communication services, standardization
of public communications, human resource development, digital transformation,

expansion of public participation, and implementation of an effectiveness
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assessment system. It is concluded that the implementation of a comprehensive
approach to the development of public relations will contribute to increasing the
transparency, accountability, and legitimacy of management decisions,
strengthening public trust, and forming a sustainable public brand for government
bodies.

Keywords: public administration, public relations, open government, public

brand, public trust, digital communications.

Ilocmanoska npobnemu. B ymoBax Tpancopmaiiii myOai4HOrO yIpaBIiHHS
3pOoCTa€ 3HAYCHHS KOMYHIKAI[IMHOT MISUTBHOCTI OpraHiB MyOJIIYHOI Blagud SIK
KJIFOUOBOT'0 YMHHUKA (POpMYBaHHS JIOBIpU TPOMaJIsiH, 3a0e3MeUeHHs BIIKPUTOCTI
YIPaBIIHCHKUX TMPOLIECIB Ta TMIABUIICHHS SKOCTI B3a€EMOJIi MDK BIaJOK0 1
CYCITUJIBCTBOM. Y IIbOMY KOHTEKCTI CHCTEMa 3B’S3KiB 3 TPOMAJIChKICTIO BUCTYIIAE
OCHOBHUM IHCTPYMEHTOM peajizaiii myOmigyHoi KOMYHIKaIii, omHak ii
(GYHKIIOHYBaHHS 4acTO 3ajJMINAE€TbCcs (parMeHTapHUM Ta 30CEepPeKECHUM
nepeBayKHO Ha 1HPOpMYBaHHI, 0OMEKYIOUN MOMKIUBOCTI CTPATET1IHOTO PO3BUTKY.

VY 3apyOikHIN MpakTUlll TyOIIYHOTO yIPaBIiHHSI OPEHIUHT JeJai YacTilie
PO3MIISAAAETBCSA  SK KOMIUICKCHUHM YNPaBIHCBKUN MiAXid, CHPSIMOBaHUN Ha
dbopMyBaHHS LUIICHOrO IyOJigyHOro o0Opa3y oOpraHiB BIaaH, Y3TOMKCHHS
KOMYHIKAI[IMHUX TPOIEeCiB 13 CTpaTeriYHUMU IUIIMH  Ta  MiABUIICHHS
e(heKTUBHOCTI B3aeMOJIi 3 rpomajchKicTio. Peamizariss OpeHIMHTOBHUX ITiIXOIIB
BiIOyBA€EThCS TEPEAyCIM dYepe3 CHUCTEMY 3B A3KIB 3 TPOMAJICHKICTIO, SKa
3a0e3mnedye TPaHCIAIII0 I[IHHOCTEH, MICii Ta MPIOPUTETIB IiSUTBHOCTI OpraHiB
myOigHOT BIIaIu.

Bognouac y BITUM3HSIHIM HAyKOBIWA Ta YMPaBIiHCHKIA MPAKTHUIl MUATAHHS
PO3BUTKY 3B’S3KIB 3 TPOMAJICHKICTIO y MyOJIIYHOMY YMpaBIiHHI 3aJUIIAETHCS
HEJOCTAaTHBLO CHUCTEMATH30BaHUM. HasBH1  mocimimkKeHHS 31€0UIBIIOTO

30CCPCIKYIOTBCA Ha HOPMATHUBHO-IIPABOBUX aCIICKTax abo OKpEMHUX
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KOMYHIKalIMHUX  1HCTPYMEHTax [JIJIbHOCTI ~ OpraHiB  MyOJIlYHOI  BJIAJW.
HenoctaTHhO omparibOBaHUMHU 3aJHUINAIOTHCS TAKOX MITXOAH O BIPOBAKCHHS
Ta ajanrtaiii 3apyODKHOTO JOCBIAy PO3BUTKY 3B’A3KIB 3 TPOMAJICHKICTIO B
MPaKTUKY MyOJIYHOrO YIHpaBiiHHA. Y 3B 43Ky 3 LUM aKTyalli3yeTbCsl HAyKOBa
npobiemMa HEeOOXITHOCTI aHaji3y 3apyODKHOTO JOCBIAY PO3BUTKY OpEHIMHTY B
myOJIIYHOMY YIIPaBIIiHHI YEpe3 CUCTEMY 3B’ SI3KIB 3 TPOMAJICHKICTIO T4 BU3HAYCHHS
HaIpPsIMIB ii BIOCKOHAJICHHS B Cy4aCHUX YMOBaXx.

Ananiz ocmanuix Oocniddcenv [ nyonikayiu. Barommii BHECOK |y
(opMyBaHHS Ta PO3BUTOK CUCTEMH 3B’SA3KIB 3 TPOMAJICHKICTIO 3pO0MIM 3apyOixKH1
Ta ykpaiHcbki HaykoBui. Cepesn 3apyOiKHHMX AOCHIAHHMKIB, 4Ydi POOOTH CTaslH
OCHOBOIO cydacHUX KoHIeniii PR y nepxaBHOMy cektopi, Buniisitots C. bieka,
C. Karmina, A. Cenrepa, I'. bpyma, P. bepuca ta JI. Kitua. Bonu nocnimkyBanu
TeopeTnuHi 3acagu PR, Mogeni komyHikamiii MK opraHamMyd Biagud Ta
CYyCHUTBCTBOM, TEXHOJOTIi opraHizamii myOJaiYHUX KOMYHIKaIii Ta mpobieMu
e(heKTUBHOCTI 1HPOPMAIIHHOT MOTITHKH.

Cepen ykpalHCBKMX JOCHIAHUKIB 3HAYHUUA BHecOK 3pobounmu B. JL
Tonociituyk, O. b. Irnatiok, B. B. I'opauyk, JI. €. Komenesa, A. O. JlanmieHko,
H. II. Martroxina, €. 1. Tapan, H. B. ®ininmoBa, B. Il. Tpommnacekuii, M. C.
Kostyn, 1O. II. Cypwmin, FO. I1. butsik, ta P. A. Haymenko. Bueni nocmimkyBanu
opranizaiito PR B ykpaiHChKUX OpraHax Biajd, pojb KOMYHIKAIIH y MiBUIICHH]
BIIKPUTOCTI Ta MiA3BITHOCTI, METOJUKHA OI[IHKA €(EeKTHBHOCTI Ta (OpMyBaHHS
MO3UTUBHOTO IMIKY JAep>KaBHUX 1HCTUTYMHiH. CydacHi YKpaiHCBKI JOCITIIKEHHS
aKIEHTYIOTh yBary Ha Iu@poBizamii MyOJiYHUX KOMYHIKAIliii, BHUKOPHUCTaHHI
COIIAIbHUX MEpeX Ta IHHOBAIIMHUX I1HCTPYMEHTIB, SIKi MiABUIIYIOThH
e(eKTHBHICTh YIPaBIiHHA, JOBIPY IPOMaITH Ta GOPMYIOTh IPO30PY Ta BIAKPHUTY
CUCTEMY B3a€MO/Ii 3 CYCIUIbCTBOM.

Memoto cmammi € NOCHAIIKEHHS 3apyO1KHOTO JOCBIY PO3BUTKY CUCTEMHU

3B’SI3KIB 3 TPOMAJICHKICTIO B MYOJIIYHOMY YINpaBIiHHI Ta BU3HAYEHHS HAIpPsMiB
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BJIOCKOHAJICHHSI KOMYHIKalliil opraHiB BJIaJid, 30KpeMa y KOHTEKCTI (pOpMyBaHHS
my0JIiYHOTO OpeHy.

Buknao ocnosnozco mamepiany oocnioxcenus. 3apyoi>KHUN TOCB1JT PO3BUTKY
CUCTEMM 3B’S3KIB 3 TPOMAJCBHKICTIO Yy MyOJIYHOMY YIPaBIiHHI BUCTYIIAE
KIIOYOBUM JDKEPEJIOM 3HaHb I BIOCKOHAJICHHS HAI[IOHATBHOI MPaKTUKH
JepKaBHOTO yHOpaBiiHHA. BiH 103BoJisie BUSBUTH €(QEKTHBHI MIAXOAH O
opraHizamii KOMYHIKaIlii MDK oOpraHaMy BJagd Ta TPOMaJsiHAMU, OIIIHKH
pesynbratuBHOCTI PR-AisIbHOCTI Ta 1HTErpaiii cy4acHUX TEXHOJIOTIH y Mpouec
yIpaBIliHHS. BUBYCHHS MDKHApOJHUX MOJIEJCH HaJa€ MOXIIHMBICTH 3PO3yMITH,
AKUM YHHOM JI€p>KaBHI IHCTUTYIT 3a0e3MeuyloTh MNpPO30pIiCThb, MIA3BITHICTH 1
JETITUMHICTh YNPaBIIHCBKUX PIIIEHb, a TaKOX $KI MEXaHI3MU 3aJly4eHHs
IpOMAJIiH CHPUSIIOTh MIIBUIIEHHIO iXHBOI y4acTi y (opmyBaHHI Ta peaiizamii
myOJIIYHOT TTOTITHKH.

Oco0nMBO IIHHUM € aHali3 JOCBiAY KpaiH 13 pPI3HUMH MOJTITUIYHUMH,
E€KOHOMIYHMMH Ta KYJIbTYPHUMH TPAAMUIISIMU, OCKUIBKHU II€ TO3BOJISIE MOPIBHATH
pi3H1 cTparerii KoMyHikalii, iHctpymeHTH PR Ta mopem opranizaiii cucremu
3B’s3KIB 3 TpoMajnchkicTio. Tak, mpaktuku CIIIA Ta €pormeiickkoro Coro3y
JEMOHCTPYIOTh IMHPOKUM CHEKTp IMJAXOAIB, B 1HTErPOBAaHUX CTpaTerii
JTBOCTOPOHHBOT'O ~ CIUJIKYBaHHS Ta AKTUBHOTO 3aJIy4€HHS TPOMAAsH [0
eIEKTPOHHUX TUIATGOpM 1 MUGPOBUX IHCTPYMEHTIB JJII MOHITOPUHTY CYCHUIBHOT
aymku. Li mpukiaau ciayryrOTh MATPYHTSIM IS ajnantailii e(peKTUBHUX PIlICHb
70 YKpaiHCBKMX yMOB 1 CTBOPEHHSI CY4YacCHOI, MPO30pOi Ta pPe3yIbTaTHUBHOI
CUCTEMHU 3B’ A3KiB 3 TPOMAICHKICTIO Y TyOJIIYHOMY YIIPaBIIiHHI.

VY CIIA cuctema 3B’SI3KiB 3 TPOMAJICHKICTIO B IyOJIIYHOMY YIIPaBIiHHI Ma€e
rIIMOOKI ICTOPUYHI KOPEHI Ta XapaKTePU3Y€EThCSl BUCOKUM PiBHEM 1HCTHUTYyai3allii.
PR-misnpHICTS Jep’KaBHUX OpraHiB IHTETpoBaHA y BCi eTanmu (GOpMyBaHHS 1
peanizailii NoJITUKU — BiJ TJIAaHYBAHHS MPOTrpPaM JI0 OLUIHKU 1XHBOT €)EKTUBHOCTI,

oxorumoroun  ¢denepanbHU, I[ITaTHUM Ta MicleBUA piBHI Biagd. Ha
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denepanbHOMY PpIiBHI KOMYHIKalIdHI TAPO3AUIM MPUCYTHI B  OUIBLIOCTI
MIHICTEPCTB Ta areHTCTB, a Ha PIBHI IITATIB 1 MYHIUMOAIITETIB YacTo
CTBOPIOIOTHCS JenapTaMeHTH abo BIAAUIM KOMYHIKalid, SKI BIANOBIJAIOTH 3a
iHpopMmarliiiHe 3a0e3neyeHHss JiSUIbHOCTI OpraHiB BJIaJd Ta B3a€EMOAII0 3
IPOMAJICHKICTIO.

AMEpHUKAaHCBhKI OpraHd BJIaJud I[IHPOKO BHUKOPHUCTOBYIOTH ULHU(DPOBI
riathopMu 71 3a0e3meueHHsT JOCTYIy TpOMajsH 10 iH(opMarllii Ta aKTHBHOTO
3a;mydyeHHs iX J0 mpolecy MpUUHATTA pimieHb. Hampukian, ypsigoBa miatdopma
«Data.gov» no3Bossie BIZKPUTO MYyONiKyBaTH CTATUCTUYHI Ta aqMIHICTpaTUBHI
JaHi, 3a0€3Meuyour Mpo30PICTh 1 MOXKJIUBICTh iX aHali3y rpoMajChKICTIO, Meaia
Ta ekcrneptHuMH crinbHOTaMu. llle omuum mpukiazoMm e ixiniatuBa «We the
People», cepsic Ha caiiti bisoro oMy, 3amyiieHW# I mojaadi METHIINA Bix
rpomansii CIIIA. Ile mo3Bossie TpomajsHaM TOJaBaTH EJICKTPOHHI METHUIlT 10
aaminictpamnii IIpe3umenrta, micis 4oro MeTHINil, sKi HaOpaau TEBHY KUIbKICTh
MIANUCIB, PO3TIIANAIOTECA O(IIIHHUMH OpraHaMu, a aBTOPU OTPUMYIOTH
NUCBMOBY  BIANOBiAL. Ll mpakTUkKa [AEMOHCTpYe pealbHy JIBOCTOPOHHIO
KOMYHIKAI[iIO Ta € €¢)eKTUBHUM MEXaHI3MOM 3BOPOTHOTO 3B’ SI3KY.

Kpim 1mudpoBux inctpymentiB, y CIIIA axTUBHO 3aCTOCOBYIOTHCS
TpaauiiiHi Gopmu KomyHikamii. Ile perymspHi TpoMaaChki CIIyxaHHSA 3
OOrOBOpPEeHHSI TOJITHYHUX ab0 peryJsaTOpHUX IHIIIATHB, KOHCYJbTAIll 3
eKCIIepTaMu Ta TPOMAJCHKUMHU OpraHizallisiMu, oprasizaiis iHpopMaiiHIX
KaMmaHiii yepe3 npecy ta tenebauenns. Hanpuxman, npu po3pobii geaepaabHuX
IporpaM OXOpPOHM 3JI0pOB’S TPOBOIATHCA MAacIHITaOHI KOHCYJbTAlil 3
npodeciiiHuMu acoriaiisMu, MaIiEHTCAKUMH OpTraHi3allisIMU Ta PEriOHaTbHUMH
panamu. Taka mpakTHKa JO3BOJISIE BpaxXyBaTH IHTEPECH PI3HUX TPy HACEJICHHS 1
3a0€3MeYnTH JETITUMHICTh TPUHHITHX PIlICHb.

OkpiM TOro, amMepuKaHCbKI OpraHd BJIAJW 3aCTOCOBYIOTh aHAJIITHYHI

IHCTPYMEHTH OLIHIOBaHHS €(QEKTUBHOCTI KOMYHIKaIiid, Taki $IK MOHITOPUHT
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BIJIBIlyBaHOCTI BeOIOpPTajiB, aHaJi3 AKTUBHOCTI KOPUCTYBAYiB y COLIAIbHUX
Mepekax, ONHUTYBaHHS TPOMAASH Ta OIIHKa 3aJOBOJCHOCTI OTPHUMAHOIO
iHpopmariieto. Lle no3Bossie kopurysatu crpaterii PR, agantyBatu KoMmyHiKaiiiH1
KaMMmaHii 70 noTped pi3HUX ayAUTOpPIN Ta MIJBUIIYBATH MPO30PICTH 1 MiA3BITHICTD
JIEP>KaBHOTO YIPABIIIHHSL.

VY kpainax €Bponeiicbkoro Coo3y 3B’s13KH 3 TPOMAACHKICTIO y MYOIIYHOMY
YIpaBIiHHI PO3IIIAIAIOTECS SK OJWH 13 KIIOYOBUX I1HCTPYMEHTIB peatizalii
HOJIITUKK  BIAKPUTOrO  ypsly, TMIJBHUILEHHS MPO30POCTI, MIA3BITHOCTI Ta
JIeMOKpaTuyHOro KoHTpoito. Y Himeuuuni, benwrii, Itanii, Icnanii ta IlIBemii
IIMPOKO TMPaKTUKYIOTh KOMIUIEKCHI1 1H(OpMaIiiiHI cTpaTerii, sfKi BKJIIOYAOTh
o(iIiiiHI cailTu opraHiB BJIaJlU, MPECCTY>KOU, AKTUBHE BUKOPUCTAHHS COLIATBHUX
MejIia, a TaKoX 3aydeHHsS TPOMAJISIH 10 pOOOUYUX TPYII, TPOMAJCHKUX CIIyXaHb Ta
KOHCYJIbTaII1M.

Y @panmii ka040BY poib Yy (OpMYBaHHI Ta TOIIMPEeHH1 iHGOpMalii
BukoHye Direction de l'information légale et administrative (DILA), ska
miAnopsiAKOByeThess  [IpeM’ep-MiHICTpY Ta BIANOBiAa€ 3a HaJIaHHS IPABOBOI
iHbopmarii, Bunanua «Odimiinoro BicHuka» (Journal officiel) ta miaTpumky
Jep)KaBHUX CEpBICIB, 30Kpema service-public.fr, skuii BHUCTymae TOJIOBHHM
opTajioM JUIS TpoMaasH 1 Hamae iHdopMmaiiro Tpo mpaBa, OOOB’SI3KH Ta
npouenypu B3aemoxli 3 opraHamum Biagu. JlomatkoBo QyHKIT  ypsiaoBOi
koMyHikamii BukoHye Service d'information du Gouvernement (SIG), skwmii
KOOpJMHYE TOMUpeHHs odimiiinoi iHpopmarii, 3ade3neuye ii JOCTYIHICTH
rpoMajii Ta MATPUMYE ABOCTOPOHHIN 3B’ 30K MIXK YPSAJIOM 1 TPOMAJICHKICTIO Yepe3
mpecpenizu, KOHCyibTalii Ta uudposi miatdopmu. Taka gerneHTpadizoBaHa
MOJIETIb  JIO3BOJISIE  TOEIHYBATH  3aKOHOJABUYO-HOpMATHBHE  3a0e3MEUeHHH,
iHbOpMaIliiiHe KOHCYIbTYBaHHS Ta KOMYHIKAlIiHY MiSUTBHICTB, MiABUINYIOUN
MPO30PICTh JAEPKABHOTO YINPABIIHHSA Ta €(EKTUBHICTh 3aIyYEHHS TPOMAJSH 10

myOJITYHKUX MTPOLECIB.

119



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 2.

Bognouac, y @innguaii ta Hinepnmanmax NOpakTUKYETbCS MOJEIb
BimkpuToro ypsany. Taka wonens mnependayae cTaHAApPTHU30BaHI MPOLEIYypHU
KOMYHIKalliil, peryisipHe OHOBJEHHA OQIUIMHUX MOPTAIIB 13 MyOIiKaLI€0
BIJIKpUTHUX JAHMX, aHAIITUYHUX MaTepiajiB Ta 3BITIB IPO BUKOHAHHA JEPKABHUX
nporpaMm. Y @IHIAHAI, Hampukiag, depe3 oniaiH-mnatdopmy «OmaKanta»
TPOMAJSIHU MOXYTh OTPUMYBAaTH 3pYYHHUU JOCTYH IO BJIACHUX MEAMYHUX Ta
comianpbHUX AaHuX. JlJis BXOMy B CHUCTEMY BHUKOPHCTOBYIOTHCS HaJiiiHI METOIU
eJeKTPOHHOT 17eHTU]IKaIlli, BKIIOYHO 3 OAHKIBCBKUMHU KOJaMHU, MOOLILHUM
11IeHTHU(IKaTOpoM abo0 eJNEeKTPOHHUM MocBimueHHsM ocobu. OmaKanta €
CKJIaZIOBOI0 YacTHMHOIO mupinoi cuctemu Kanta, sika iHTerpye uudpoBi cepBicu
OXOPOHHM 37I0pOB’sl Ta colliaibHOTrO 3a0e3reueHHs, 3a0e3neuyroun edeKTUBHUI
0oOMiH 1H(opMaIli€r0 MK TPOMaJITHAMH Ta METUYHUMHU YCTaHOBAMHU.

VY Hinepnanaax ypsigosa miatdopma «Rijksoverheid.nl» Hagae rpomansaam
JOCTYI JI0 3aKOHOJABYUX IOKYMEHTIB, KOHCYJIbTAIIMHUX MPOIIECIB Ta BIIKPUTUX
JaHUX MPO OIOKET 1 ep KaBHI MPOrpaMHu, L0 CIPUSE€ KOHTPOJIIO TPOMAJChKOCT1
Ta 3BOPOTHOMY 3B’ SI3KY.

VY kpainax lentpanbnoi ta IliBgennoi €Bponu, Takux sik [lombina, Yexis,
Icnanis, PR y mnyOniyHOMYy ympaBiIiHHI aKTHUBHO BHUKOPHUCTOBYETHCS JUIS
3QJIy4eHHs TPOMaJsiH 1 MmiABUIIEHHS mpo3opocTi. Y Ilomemni mepkaBHI opraHu
3aCTOCOBYIOTh IHTEPAKTHBHI CEPBICH IJIs MPOBEJICHHS OINUTYBaHb T'POMAJCHKOT
JTYMKH Ta OTPUMaHHS MPOIO3HUIIIHA 1010 MYyHIITUNIATBHUX MTPOEKTIB, a B Uexii ypsan
nyOniKye JeTanbHI IJJaHW Ta 3BITM MPO BHUKOHAHHS TMpOrpaM Ha MOpTati
«portal.gov.cz» 3 MOXJIMBICTIO KOMEHTYBaHHS Ta oOroBopenns. B Icmanii
BUKOPUCTAHHS COLIAJbHUAX MeJia Ta OHJIAMH-KOHCYJBTAIlI JTO3BOJISE 3aTydaTH
ITUPOKHUIA CTIEKTP TPOMAJISH JI0 TPOIECY MPUHHATTS PIllIeHh HA MICIIEBOMY PiBHI,
a pe3yabTaTH MyOIiKyIOThCS 15 3a0€3MeYeHHS MiI3BITHOCTI.

[Ipaktuka €C aeMOHCTpY€E KOMIUIEKCHUHM MiJX1J JO OpraHizaiii 3B s3KiB 3

IPOMAJICHKICTIO Yy MYyOJNIYHOMY YNPAaBIiHHI, SAKUW MOEIHYE TPAIUIIIIHI KaHAIU
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KOMYHIKaIii (mpec-ciayk0u, rpoMaJIChbKi CIyXaHHs) 13 CydYacHUMHU HUGPOBUMU
mathopmaMu, 3abe3rnedye JBOCTOPOHHINM 3BOPOTHUN 3B 30K 1 CHUCTEMHE
OLIIHIOBaHHS €(EKTUBHOCTI KOMYHIKaIliil (Tadm. 1).

Ili Moxmeni MO3BOJSIOTH JEpP)KaBHUM OpraHaM IMiJBUINYBATH MPO30PICTh 1
MI3BITHICTh, JETITUMI3yBaTH pIIIEHHS Ta 3MIIHIOBATH JOBIPY TPOMAISIH 0
myOaIYHUX IHCTUTYLIH TOLIO.

Amnani3 3apy0iKHOTO JIOCBIZY PO3BUTKY CHUCTEMH 3B’SI3KIB 3 TPOMAJCHKICTIO
nokasye, 10 e(pEeKTMBHA KOMYHIKAl[liHa AISUIBHICTH OpPraHiB BJAJHA 3HAYHOIO
Mipor0 0a3yeTbCs Ha CTpPATETiYHOMY IUIAHYBaHHI, BUKOPHUCTAHHI KOMIUICKCHHX
KaHAIIB B3aeMoJii Ta (OpPMYBaHHI IUTICHOTO MYOJIIYHOTO 00pa3y IHCTUTYIIIM.
3BakaroyM Ha I[i MPAKTHKH, JOIUIBHO OKPECIMTH HANpsMHU BIOCKOHAJICHHS
CHUCTEMHM 3B’S3KIB 3 TPOMAJICBKICTIO B YKpaiHi, Skl nependadyaroTh 1HTETPaIliio
€JIEMEHTIB OpEeHJWHTY JUIsi TIOCWJICHHS JOBIPH TPOMaJAsSH Ta IMiABUIICHHS
e(hEeKTUBHOCTI MMyOIIYHUX KOMYHIKAITIH.

BBakaemo, 110 Hacammepej] AOUUTBHUM € TIOCHJICHHS I1HCTHTYIIHHOT
CITPOMO>KHOCT1 KOMYHIKAIlIMHUX MIAPO3AUTIB OpraHiB MyOJaidyHOT BIIaJIH. Wnernes
PO YiTKE HOPMATHUBHE 3aKpIIJIeHHS cTaTycy PR-miapo3aiuniB y cTpyKTypi opraHiB
yIOpaBIiHHSA, BU3HAYCHHS iX QYHKIIH SK CTpaTeriuHUX, a HE JIONMOMDKHHUX.
KomyHikamiifHi ciry»k0M MarTh OyTH I1HTErpoBaHI y IIpPOIEC PO3pOOJICHHS Ta
peamizamii ympaBIIiHCBKMX PpIIIEHb, a HE 3alydaTUCs JHUIIe Ha eram ix
iHbopMmartiitHoro cynpoBoay. Lle 3a0e3neunts y3roKeHIiCTh 3MICTY MOJITUKUA Ta
KOMYHIKaIiitHOT cTpaTerii.

Takok Ba)XJIMBUM HaIPSIMOM BHCTYIA€ PO3POOJICHHS Ta BIPOBAKEHHS
€IWHUX CTAHJAPTIB MyONIYHUX KOMYHIKamid. JlominpHM € QopMyBaHHS
METOJMYHUX PEKOMEHJAIIM II0A0 IJIaHyBaHHS iH(OpMAIIHHUX KaMITaHii,
KpHU30BUX KOMYHIKaIIii, BAKOPUCTAHHS COIIaJTbHUX MeJIia, MATOTOBKH ITyOIIIHUX

3BITIB Ta OIIHIOBaHHS epekTuBHOCTI PR-1ismbHOCTI.

121



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 2.

Tabmuns 1

[lopiBHsHHA npakTuk PR y myOGniuHoMy ynpaBiiHHi B kpaiHax €C

. Kananu [Tpuknanu 3QIy4YEHHS

Kpaina o IncTpymeHTH P A yi
KOMYHIKaITii TpOMAaISTH
[Ipec-cnyx0u . CHT ep’KaBHUX

D! YA | Opnaitu- Henp . s1ep
canTu oprasiB KOMYHIKaIIii IPOBOJUTH
. KOHCYJIbTAIIIi, :

OpaHiris BJIAJIH, CJIICKTPOHHI ONMUTYBaHHSA Ta
: o OIMTYBaHHS :
iHpOopMartiiiHi POMAISH rpOMaIChKi KOHCYJIbTaIIi1
OroJIeTeH. P ' 1010 3aKOHOMPOEKTIB.

['pomansau MOXYTh
Odimiiigi  catu 3aJIMIIATA  [IPOIO3HUIl  Ta
(b. . .| [Imatpopmu  1ist . P
: COIliaJIbHI  MeJTia, . . | KOMeHTapi 10]10
[IIBewis .. IIPOIIO3ULIIN 1 o
myOTivyH1 : 3aKOHOJIaBYMX IHIIIaTHB.
KOMEHTapiB. :
CITyXaHHS. PesynapTaT = myONiKyHOTHCS
JUIS1 TTPO30POCTI.
['pomansau OTPUMYIOTH
Caiitu Vos10Bi iHboOpMaILliF0 NPO TOCIYTH,
OIHASHIIS | MyHIIUTATITETIB, . (E) - 3aJIMIIAIOTh 3aIllUTH Ta
IIPECCITYKOU. p ' MIPOTIO3UILi, K1 IHTETPYIOThCS
y MPOIIEC MPUNHSTTS PIllICHb.
Joctyn 110 3aKOHOJaBUKX
Odimitini  caiftu Topran JIOKYMEHTIB,  KOHCYJIbTAIlIH,
Hinepnanau s . , BITKPUTHUX aHUX po
ACPIARAI | YPARY, Rijksoverheid.nl. D A PO
IIPECCITYKOU. OrOKET 1 JeprKaBH1
POrPaAMH.
OnnTyBaHHs I'pomagsiau OepyTh ydacTh
CaiiTu  oprasiB | OHJIAlH, o pyT Y1 Y
: : : MYHIIUNAIBHUX OMUTYBaHHSIX
[onbia BJIQJHW,  MICIIEBI | €JIEKTPOHHI
: Ta TOJAI0Th MPOIO3HUIIIT 010
IIPECCITYKOU. cepBicH JUIST )
- JIOKQJIbHUX MPOEKTIB.
IPOTIO3HUIIIH.
Odiniiini ypsinosi | Portal.gov.cz, [TyOnikariss miaHiB 1 3BITIB

Yexis MopTany,  Mpec- | eJIEeKTPOHHI PO BUKOHAHHS TIporpaMm i3
CITYKOH. KOHCYJIbTAIII]. MO>KJIUBICTIO KOMEHTYBaHHSI.

. 3aiyyeHHs  T'pOMaJsiH 0
: : . | Onnain- Y pomal A
CormianpHi  Mefia, OOrOBOpEHHSI  pINIEHh  Ha
. RV . KOHCYJIbTAIIIi, : o
[canis odimiiHi  caiTw, | . : MICIIEBOMY DIiBHI; pe3yibTaTH
IHTEpaKTUBHI :

pec-CIy>K0u. myOJIiKYIOTHCS TUTST

m1aTGopMHu. :

IPO30POCTI.

Jlxepeso: BlIacH1 AOCIIIKEHHS aBTOPIB.

122




STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 2.

Tabmunsg 2

OCHOBHI1 HanPsIMU BIIOCKOHAJICHHSI CUCTEMHU 3B’ SI3K1B 3 TPOMAJICHKICTIO Y

nyOJI1YHOMY yNpaBIliHHI

Hanpsamu . . . .
3MiCT 3aX0/1iB OuikyBaHUH pPe3yJIbTAT
yJIOCKOHAJICHHS
HopmatuBHe 3akpimuieHHs ctatycy | [ligBumeHHs
" PR-ninpo3ainis; IHTerpais | y3roaxeHocTi
[HCcTUTYLIIHE APOSALTIE, Tpanit Ly . . :
HOCHITOHIHS KOMYHIKaIlii y TpOIEeC NPUHHSATTS | yIPaBIIHCHKHX PIlICHb i
pillieHb; BHU3HAYEHHS CTPATEriuHOiI | KOMYHIKal1iHOT
POJI1 KOMYHIKAI[IHHUX CITYXKO. TIOJIITHKHU.
Po3pobnennss  eauHUX  cTaHmapriB | 3a0e3MeUeHHs
. | IH(popMaLiiHHOT SUIBHOCTI; | CHCTEMHOCTI
CrangapTtuzanis (opman .H ’ L
KOMVHIKATii BIIPOBA/KCHHS PETJIaMEHTIB KPU30BUX | IIPO30POCTI,
y KOMYHIKalllif; yHi(IKalis BHUMOI [0 | mepeadadyBaHOCT1
yOJIIYHOT 3BITHOCTI. KOMYHIKaITii.
[TinBummenHs kBanidikaiii gep>KkaBHUX
Kanpose Cyk00BIIIB; HaBuaHHA 3 mudpoBux | [Ipodecionanizamiss PR-
P KOMYHIKaIii, aHAIITUKA Ta | JISTTLHOCTI Ta 3POCTaHHSI
3a0e3neueHHs ) :
CTpaTeriyHoOro TUTAaHYBaHHS; | 11 €PEKTUBHOCTI.
cepTudikaiis GpaxisIiib.
PosButok enektpoHHux Mmiatdopm; | OnepaTuBHICTH
Hudposa Bukopuctanisi BIG  DATA  Ta | pearyBaHHS Ta Tmepexin
TpaHchopMallisl | aHAJIITHYHUX CHUCTEM; aBTOMATH3allisl | 10 MPOAKTUBHOI MOJEI
300py 3BOPOTHOTO 3B’SI3KY. KOMYHIKaIrii.
[TigBuIieHHsT OOBIPU 1O
Posmmpenns [TapTucunatusue OIO/I’KETYBaHHS; 1P
. . |Bmagm Ta  3MIIHEHHS
y4dacrTi ONUTYBaHHS, EJIEKTPOHHI .
: o MapTHEPCHKOI B3a€MOI1
IPOMAJICHKOCTI | KOHCYJNbTAIlii; IMyOIiuH1 0OTOBOPEHHS.
3 TPOMAJITHAMH.
[TinBuIeHHS
. 3anpoBa/KCHHS CUCTEMHM 1HJIMKATOPIB | MiA3BITHOCTI Ta
OuirioBas €3yJIbTATHBHOCTI; PETYJSIPHUM ayauT | BMOCKOHAICHHS
e(eKTHUBHOCTI PESYIIBTATHE > PEryib Y o
KOMYHIKaIliif; myOIiuHe 3BITyBaHHS. KOMYHIKaIliiHIX
CTpATEeTii.
JI>keperno: BIacHI JOCIIIKEHHS aBTOPIB.
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VHidikanis NIAXOAIB CHPUATHUME MIJBUILIEHHIO $KOCT1 1H(OpMaNIiHO1
MOJIITUKYU Ta 3a0€3Ne4YUTh OJHAKOBI CTAaHAAPTH BIJKPUTOCTI HA LIEHTPAIBHOMY M
MiciieBoMy piBHsAX. Okpemoi yBaru notpeldye KaapoBe 3a0e3NedYeHHs CUCTEMU
3B’SI3KIB 3 TpoMajchKicTio. [TiaBumenHs kBanigikamnii Jep>KaBHUX CIIYKOOBIIB Y
chepl cTpaTeriyHUX KOMYHIKalii, 1U(POBOro MapKETUHTy, KPU30BOIO
MEHEPKMEHTY, aHAIITUKN JaHUX MA€ CTaTH CUCTEMHUM MPOIECOM.

JIOUUTPHAM € BIIPOBA/KCHHS CIICHIaTi30BaHUX HABYAIBHUX TPOTpam,
ceprudikanii ¢axiBuiB 13 MyOJIYHUX KOMYHIKAI[ld, a TaKOX 3aJy4yeHHs
€KCIIEPTHOTO CepeIOBUINA JI0 MIATOTOBKM KOMYHIKAIIHHUX CTpaTET1il.

besnepeuno, TEXHOJIOTIUHWN  HAmpsM  yJOCKOHAJCHHs  mependadae
NOJIATBIINI PO3BUTOK HU(MPOBUX TIATPOPM, IHTErpallito iHPOpMaLIHHUX CUCTEM,
aBTOMAaTH3allil0 MpoIeciB 300py Ta aHaji3y 3BOPOTHOTO 3B’sA3Ky. Bukopucranus
iHcTpyMeHTiB BIG DATA, mTydHOro IiHTENEKTYy Ta MPOTHO3HOI aHAIITHKU
J03BOJIUTh OpraHaM BJIaJU MEPEXOAUTH Bl PEAKTUBHOI MOEN KOMYHIKalil 10
POAKTUBHOI, OPIEHTOBAHOI Ha IMONEPEIPKEHH KPHU3 1 CBOEYACHE pearyBaHHs Ha
CyCHUTbHI OYiKYBaHHS.

He MeHII BaXIMBUM € TIOCWJICHHS MEXaHI3MIB ydacTi TPOMaJChKOCTI Yy
dopmyBaHHI Ta peanmizaiii myOJaiYHOI MOJITUKH. PO3MIMpPEeHHS TPaKTUKU
€JIEKTPOHHUX KOHCYJbTAIlM, TpPOMAJChKUX OOTrOBOpEHb, NApTUCUIATUBHOIO
OIO/I’KETYBaHHS, €JEKTPOHHUX OIUTYBaHb CTBOPIOE YMOBU Uil peasibHOI
CHIBYYacTi TPOMAJISH y MPUUHATTI pimeHb. Takuil miaxix Gopmye mapTHEPChKY
MOJIeIb B3a€EMO/IIi MIXK JICP’KaBOIO Ta CYCIIJIBCTBOM 1 MiABHIIYE PIBEHB JOBIPH 10
myOIIYHUX IHCTUTYITIH.

CyTTe€BUM HampsIMOM YAOCKOHAJIEHHS BUCTYIMA€ 3alpOBAJKEHHS CHUCTEMHU
KOMIUIEKCHOTO  OIliHIOBaHHSA edekTuBHOCTI PR-misuibHOCTI.  JlOmMUIBHUM €
BU3HAYCHHS YITKWX IHIUKATOPIB PE3yIbTATUBHOCTI, TMOEIHAHHA KIUTBKICHUX 1
SKICHUX KPUTEPIiB, peryyispHe NPOBEICHHS ayJUTy KOMYHIKAIIMHOI A1SUIBHOCTI Ta

myOJliluHe ONPWIIOJHEHHS Horo pe3ynbrariB. lle chnpustume mMiiBUILIEHHIO
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MIJ3BITHOCTI OPraHiB BJaJ Y Ta CTUMYITIOBATUME BIOCKOHATICHHS KOMYHIKAIIMHUX
CTpaTerii.

Y 1muioMy BIOCKOHAJIEHHS CHUCTEMM 3B S3KIB 3 TI'POMAJCHKICTIO Y
nmyOJiYHOMY  yhpaBiiHHI —mepeabadae He Jumie (OpMyBaHHS — LUIICHOT
KOMYHIKaI1i{HOT MOJIITUKH, IHTETPOBAHOI y CTPATET1yHE YNpPaBJIIHHSA JEpKaBOIO, a
TaKOX 3alPOBAKEHHS KOMIUIEKCHOIO MIJXOY /10 Oprasizamii KOMyHIKAIHHUX
mpolleciB Ha BCiX piBHAX Biaau. lle BriIowae cranmapTU3allio MOpoOLEIyp
B3a€EMOJIi 3 TPOMAJCHKICTIO, TpodeciiiHy MIArOTOBKY (axiBIliB, aKTUBHE
BUKODUCTaHHS LUPpoBUX MmIaTHopM 1 AHATITUYHUX IHCTPYMEHTIB Ta
cucTeMaThyHe oIliHIOBaHHs epekTuBHOCTI PR-gismpHOCTI. Tlepexin 10 BiAKpuTOi,
aHAJITUYHO OOTPYHTOBAHOI Ta TEXHOJOTTYHO 3a0e3medeHoi Mojesl KOMYHiKallii
3/IaTHUM, TO-TIepIlIe, MABUIMUTH €()EeKTUBHICTH pealizallii myOai4HOl MONITHKH, a
Ho-Jpyre, CupusITH (OPMYBAHHIO MAPTHEPCHKUX BITHOCHMH MK OpraHaMUy By
Ta TPOMaJIsTHAMU, 3MIITHUTH PIBEHB JOBIPU CYCHLILCTBA 10 JEPKaBHUX IHCTUTYIIIH
Ta 3a0€3MeUnT CTaOUTBbHUHN 1 MPOTHO30BAHUM PO3BUTOK MYyOJIYHOTO YIIPaBIiIHHS
B YMOBAaX Cy4acHHUX COILIAJIbBHUX, CKOHOMIYHUX 1 TEXHOJIOTTYHUX TpaHCHOPMaIlii.

Bucnosexu.  Otxe, e(QeKTHBHMH  PO3BUTOK CHCTEMH 3B’SI3KIB 3
IPOMAJICBKICTIO 'y MYOJIYHOMY YIpaBJiHHI MOTPeOye KOMIUIEKCHOTO Ta
CTPATEeTIYHOrO MiAX0Y, AKHH BKIIIOYA€ IHCTUTYIIMHE 3MIITHEHHS KOMYHIKAIlIHHUX
CIyX0, CTaHIApPTU3AII0 MPOLEAYP, PO3BUTOK MPOPECIHHUX KOMIETEHIIIH
JEp>)KaBHUX  CIY>KOOBIIIB Ta 3aCTOCYBaHHS IMGPOBUX 1  aHATITUYHUX
iHCTpyMeHTiB. 3apyOixkuuii nocBin CIIA Ta kpain €C nemoHcTpy€e eeKTUBHICTD
iHTerpanii PR y mporiec npuifHATTS pimneHs 1 GopMyBaHHA MyOJIidHOTO OpeHAy
OpraHiB BIaju, IO MIABUIIYE MPO30PICTh, MA3BITHICTH Ta JOBIPY TPOMAIsH, a

TaKOX CTPHUSE aJanTallii ympaBIiHCHKUX PIMIEHb 0 MOTPeO CyCIiIbCTRA.

Cnucok gukopucmaHnux oxceper
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THE STUDIES OF SOFT SAILS TO CREATE ADDITIONAL
THRUST FORCE ON A VESSEL

Anomauis

B crarTti po3risHyTi JaHi gociikeHb, mo Oynu nposeneHi B CE Delft ta
Onecbkomy HalioHaIbHOMY Mopcbkomy yHiBepcuteri (OHMY). IlposenenHo
nopiBHSIHHSA >xopcTkoro Bitpwia tumy Wingsail, mositpsaoro 3mis Towing kite,
nocnimpkeHHs sskux Oyno nposegeHo B CE Delft Ta M’ sikux BiTpuia TUIY CIiHaKep,
K1 JOCHKYBanucs B aepoauHamiuHid sabopatopii OHMY. Tunm cyzew,
BUKOPUCTaH1 B poO3paxyHKax — Ie Oankep, noBxuHoo 107 M Ta OaraToiiiboBe
CYJHO JJisl TIEPEBE3CHHs T€HEePAIbHUX BAHTAXKIB Ta KOHTEHHEPIB, OBXKUHOIO 135
M. Po3paxoBaHo cepenHe 3HAUEHHS 30€pEKEHOI MOTY)KHOCTI JJiA BCIX THIIIB,
onmvcaHux BITpwI. HaBeneHo mpUKIA[ PpO3KPOIO BITPWIA THUIY CIIHAKED.
3anporoHoBaHo Tpadiku 3aJIeKHOCTI TATH BITPpHUIIA BiJ KyTa aTaKH.

Kmiouosi cnosa: Wingsail, »xopcrtke BiTpuiao, cminakep, Towing Kite,

J0AaTKOBA CHJIA TAI'H.

Abstract

The article reviews the data of research conducted at CE Delft and Odesa
National Maritime University (ONMU). A comparison is made of the rigid sail
Wingsail, Kite, researched at CE Delft, and the soft sails of the Spinnaker type,
which were studied in the wind tunnel of ONMU. The types of vessels used in the
calculations are a bulk carrier, 107 m long, and a multi-purpose vessel for the
transportation of general cargo and containers, 135 m long. The average value of
the power saving for all types of described sails is calculated. An example of the
designing of the Spinnaker type sail is given. Graphs of the dependence of the sail
thrust on the angle of attack are proposed.

Keywords: Wingsail, rigid sail, spinnaker, Towing kite, additional thrust.
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Ilocmanoska npobaemu. B cydacHIi MOpPCBHKIA Tany3l BeJIMKa YyBara
NPUIUIIEThCS 3aXUCTy HAaBKOMMIIHBOTO cepenoBuma. onaroxk VI «Regulations
for the prevention of air pollution from ships» no kousennii MAPITOJI npononye
nekinbpka koedimientis, Hanpukinaa: EEDI (Energy Efficiency Design Index) [1],
EEXI (Energy Efficiency Existing Ship Index) [2] Tta CIlI (Carbon Intensity
Indicator) [3]. Bei 1i ingexkcu npsiMmo, abo 1Mo JOTHYHIN MOB’s3aHi 3 MOMJIUBICTIO
BUKOPUCTaHHS aJIbTCPHATHBHUX JDKEPEN CHEprii, JIsd 3MEHIICHHS BHUKHUJIIB
BYTJICKHUCIIOTO Ta3y. B AKOCTI adbTepHATHBHOI, JOJATKOBOI CHJIIU TSITH MOXE OyTH
Bukopuctane BiTpwio. LlikaBi mocmimxenHs Oynu mposeneHi B CE Delft, sxi
CTOCYBAJIUCSl OIIIHKK 30€peXeHOi MOTY>KHOCTI (MOTY>KHOCTI, SIKy CTBOPIOE
BiTpUiI0, abo 1HIUK 3aci0). B sxocTi 3aco0iB, 0 CTBOPIOIOTH TOAATKOBY TATY
posrsganucs: Wingsail, Towing kite, Wind turbine. Bitpuna m’sikoro tumy He
posrsganucsa. B aepoamnamiuHii  aGoparopii OHMY Oyno mnpoBeneHo
JOCJTIJDKEHHSI M’ IKMX BITPHJI THITIB CITIHAKEp Ta CIaHKep. 3’ sBUJIACS MOXJIUBICTh
nopiBHssHHSA gaHux gocaimkens CE  Delft Ta pesynpTaTiB  q0CHIKEHbD,
npoeaeHux B OHMY. Bci HaBeneHi Tunu 3aco0iB, 1Ji1 CTBOPEHHS JT0JATKOBOI
CHJIM TATM MalOTh CBOI IlepeBard Ta HEAOJIKH, TOMY B CYYacCHIM MOPCHKIH
1HAYCTpil HEOOXITHO MaTH 1H(POPMAITIO, PO MOKIUBOCTI IXHHOT'O BUKOPHUCTAHHS.

Ananiz ocmanmix oocnioxcenv i nyonixayiu. Y po6oti [5] mocmimkeHH1
MPOAHaI30BaHO BUKOPUCTAHHS BITPY SK BIIHOBIIOBAHOTO JDKEpENa €HEpPrii s
MOPCBHKOTO TPAHCTIOPTY 3 METOIO 3HIKCHHS CIIOKUBaHHs manuBa Ta BUKUIIB COx.
OcHOBHMUMHU 3aBAaHHSAMHU pOOOTH € BHU3HAYCHHS Oap’€piB  PO3BUTKY 1
BIIPOBAKCHHS TEXHOJIOT1M BITPOBOi JOMOMIXHOI TSATM Ha CyJHAaX, OIIHKA iX
PUHKOBOTO Ta €KOJOTIYHOTO TOTEHIlaly, a TaK0oX aHajli3 TIOB’s3aHUX
€KOHOMIYHHX 1 COIiaIbHUX €(DEKTIB.

VY pe3ynbTati JOCTiKEHHS 1eHTH(IKOBAHO TP KITIOYOBI Oap’e€pr: HECTAdy
JIOCTOBIPHOT Ta He3aJekHO1 1H(opMaIllli M0A0 eKCIUTyaTal[liHUX, TEXHIYHHUX 1

€KOHOMIYHHMX XapaKTEPUCTUK BITPOBUX MPOIYIHCUBHUX TEXHOJIOT1; OOMEKEeHUI
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JOCTYNl 10 KamiTaiay Jyisi CTBOPEHHS Ta BHUIPOOYBaHHS TMOBHOMACIITAOHUX
JE€MOHCTPATOPIB; HEAOCTAaTHI CTUMYJIM JJI1 HiABUILEHHS €Heproe(eKTUBHOCTI
cyneH 1 ckopoyeHHs BukuaiB CO:. Ilokazano, mo wui Oap’epu TICHO
B3a€MOIIOB’s13aH1 Ta (OPMYIOTH «IpoOJIeMy KYpPKU 1 SHIs», KOJAM BIACYTHICTb
NEepeBIPEHUX JaHUX YHEMOXKIIMBIIOE 3aJlyyeHHS IHBECTHIM, a Hecraya
(diHaHCYBaHHS, Y CBOIO UEPTy, NEPEIIKOKA€ OTPUMAHHIO TAKUX JTaHUX.

Jist  mojofiaHHSA 3a3HAYCHMX OOMEXEHb 3alpOIIOHOBAHO PO3POOJICHHS
CTaH/IapTU30BAHOI METOJIUKH OI[IHIOBAHHS BITPOBHX MPOIYJIBCUBHUX TEXHOJIOTIH,
MOETHAHOT 3 BUNPOOYBAaHHSMH Ha PEAIbHUX TECTOBUX Kelcax. Taka Meroauka
Mae OyTH y3rojpkeHa 3 TexXHidHUMHU HacTaHoBamu EEDI, ajie BogHOYAC BKIIFOYATH
HE JMIIE OIIHKY JOCTYMHOI €(eKTHMBHOI TOTYXHOCTI, a i peanbHl MaIMBHI
320111aJPKEHHS] HA OCHOB1 €KCIUTyaTallliHUX JTaHUX.

Po3paxyHKH TOTEHIiay €KOHOMil MOTY)KHOCTI BHKOHAHO JUISI YOTHPHOX
THUITIB BITPOBUX TEXHOJIOT1H, MIECTH TUIIOBUX CYJEH 1 ABOX IIBHAKICHHX PEKUMIB
13 BUKOpUCTaHHSAM TpodiniB peiiciB AIS. Pesynbratu mokaszanu, mo pOTOpHi
CUCTEeMH Ta OPCTKI BiTpuia (wingsails) 3a0e3medyroTh MOAIOHI W 3HAYHI
BIJTHOCH1 3a0IIIaJPKEHHSI, TO1 K e()EKTUBHICTh OYKCHPOBAHOTO MOBITPSHOTO 3Mis
(towing kite) € BUINOIO I MCHINUX CYIACH 1 HIDKYOIO IJIs1 OUThIINX. BaskauBum
BHCHOBKOM € Te€, IO JJisg wingsail 1 poTopiB abCOMIOTHI MAJIMBHI 3a0IMaKEHHS
3pOCTalOTh 13 MMIBHUIICHHSAM IIBUJKOCTI CyAHA, IO CIPOCTOBYE IIOIIMPEHE
MPUIYIICHHS TIPO HEOOXIMHICTh 3HIKCHHS IMBUIAKOCTI JUISL  JTIOCATHCHHS
€KOHOMIYHO{ JOIUIBHOCTI BITPOBOT TSTH.

B po6GoTti [6] OyB 3poben orisg HAayKOBOi JIiTepaTypu Ta MPAKTHUYHUX
BIIPOBA/PKCHDh BITPOBUX TEXHOJIOTIH y cymHoruiaBcTBi (2020 1 panime),
MIATOTOBIICHUN y MeXax €eBporeirchbkoro mpoekty WASP, mo peamizyerscs y
pamkax Interreg North Sea Region Programme, ame tam Oyno mnpukiagu

pPC€aJIbHOI'O BHKOPHCTAaHHA BiTpOBI/IX CUCTEM Ha MOPCBKHX CYJHAX, a TaKOX
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OLIIHUTH MOTOYHI TEXHOJIOr1i, pUHKOBY CUTYallil0 i IHHOBAllli, 2 HE Ha MOJEJSX B
1a00paTOPHUX YMOBAX.

VY 2022 poui 3rigHo iHQOpMaLIHHOMY AOKYMEHTY, MOJAaHUN Ha po3risia 79-
i cecii MEPC (IMO), sikuii nerajqbHO BHUCBITIIOE TOTEHIIAT 1 POJb BITPOBOI
nonomixkHoi Tsaru (Wind Propulsion Technologies, WPTs) y nocsirHeHH1 1uiei
IMO om0 cCKOpoYeHHsI BUKU/IB TAPHUKOBUX ra3iB Yy MOPCHKOMY TpaHCTOPTI [/]
3aKJIMKAE PO3POOUTH €JUHY METOAUKY OIiHKU epextuBHOCTI WPT, ypaxoBany y
pamkax CII, EEDI ta EEXI; crBoputu mnatdopMy TEXHIYHOTO iaJIOry MiX
kpainamu-wieHamu IMO, po3poOHMKaMU Ta CYJHOBJIACHHMKAMU Ta TMiATPUMATH
BKitoueHHs WPT y HarlioHaJIbHI TUTaHW CKOPOYEHHS BUKHU/(IB TAPHUKOBUX Ta3iB y
CEKTOP1 MOPCHKHX TIEPCBE3CHbD.

B poGoti [8] HaWOLIbII TOBHE HA CHOTOJHI CHUCTEMHE JOCIIJKESHHS
noTeHIiany, e¢GeKTUBHOCTI, Oap’epiB 1 HOPMATHBHOTO KOHTEKCTY JUJIA
BIIPOBA/DKEHHS  BiTpoacucToBaHoro pyxy (WASP) vy eBpomeiickkoMy Ta
100aJTbHOMY MOPCHKOMY (DITOTI.

Po6ota [9] - mpuxitan mpUKIATHOTO TEXHIKO-€KOHOMIYHOTO JOCIIIKCHHS,
IPUCBAYCHOT'O OIIHIN e(PeKTUBHOCTI retrofit-mpoeKTy 3 BIPOBAHKEHHS BITPOBOT
nornoMipkHoi Tsaru (WASP) Ha Tankepi. ABTOpPH 3aCTOCYBald ONTHMIi3alliifH1
QITOPUTMH, aepoJWHAMIYHE MOJCIIOBaHHSA Ta EKOHOMIUHI creHapii s
BU3HAYCHHSI, KOJH 1 SK BUT1IHO BCTAHOBIIOBAaTH BITPOBI CHUCTEMHU HA CYJHO, SIKE
BXKe TiepeOyBae B eKcIuTyaTarlii.

MeTo0 1aHOT0 IOCJIIKEHHSI € TOPIBHAHHS MOJAATKOBOI CHJIM TATH Ta
JI0JTaTKOBOI MOTY>KHOCTI, [0 CTBOPIOETHCS PI3HUMH THIIAMU 3aC00iB, CTBOPEHUMH
JUTSI BAKOPUCTAHHS CHJTU Ta €Heprii BiTpy.

OcHoBHA yacTHHA cTaTTi. J[OCTIIKEHHS MPOBOIMINCEH B a€pOIUHAMIYHIN
nabopatopii OHMY, ska mae HacTymHi mapameTtpu. Bemmka aepoauHamidHa
TpyOa Mae 3aKpUTUH KOHTYp 13 BIIKPUTOIO poOOUOI0 YacTHHOW. Po3mipu:

noBxuHa 25,4 m; mupuna — 3,0 M; Bucota — 3,6 M. JloBkrHHa poOOYOi YACTUHHU —
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3,0 M, miamerp — 1,75 ™. [loBITpsSIHMH TBUHT HOPHUBOJUTHCS Yy OOEpTaHHA
€JIEKTPOABUTYHOM TOCTIMHOrOo cTpymy mnoTyxHicTio 220 kBt. HominanbHa
yacToTa OOEepTaHHS MOXKE 3MIHIOBAaTUCh Y IIMPOKHX MEXKaX, P LbOMY
MaKCHMaJlbHA MIBUJKICTh MOBITPSHOT0O MOTOKY jocsirae 100 m/c, a MiHiManpHa — 8
M/c (puc. 1).

Mopeni Bitpwi. s BunpoOyBanb, B saboparopii OHMY, Oyno
BUTOTOBJICHO M'SITh Mojened M'skux BiTpui [4]. 3 HUX - YOTUPH BITPHUIIA TUIY
CIIHAKEp, IO BIAPI3HAKOTHCS OJWH BIJl OJHOTO KPUBU3HOI 1 PO3TOPHYTOIO

IJIOIIEIO, @ TAKOX OJIHA MOJIENIb TPUKYTHOT'O BITpUJIA TUITY CIIAHKED.

Puc. 1. Benuka aepogunamiuna tpyda OHMY

Bci Mogemi BiTpun BuUKOHaH1 3 Hewnony. Jlina anamnizy, B i cTarTti, oOpaHi
NaHi JOCHiIKeHb 1 chiHakepy, miomero 500 M2 BiTpuiio 3 Takol ILIOIIEIO
MoxkHa mopiBaaTH 3 ganuMu CE Delft anma Towing kite, skuii mae momiOHy
mwionty. Mopenb criiHakepa, HoMmep 4, sika oOpaHa i JOCTIKCHHS MOKa3aHa Ha

pucysky 2. Jlani BiTpui HaBeneHi B Tabnwii 1.
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Tabmuns 1
[Tapametpu mMoaeneit BiTpui

HaiimenyBaHHs Sn M2 SPIN,m |SL, M SMW, m | IC, M
BITpHJIA ’
Crinkep 1 0,072 0,052 0,33 0,28 0,156
Crinkep 2 0,095 0,068 0,38 0,32 0,176
Cuinkep 3 0,057 0,034 0,29 0,21 0,117
Crinkep 4 0,089 0,068 0,42 0,29 0,161
Cnankep 0,082 - - - -

SPIN =1,01ICSL 1)

SPIN - obMipHa 1IOII1a CITiHAKepa, M ;

SL - noBxxuHa G614HOT MIKATOPUHH, M;

SMW — makcuManpHa HIMPHUHA CITIHAKEPA, M;
IC - ocHOBa nepeIHHOTO TPUKYTHHUKA, M.

3B'130K M)XK IUMH TTapaMeTpaMy BU3HAYAE€ThCS HACTYITHOO (opmyJioro [4]:

380

240

Puc. 2. Mopens criHakepa
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Pe3ynpraT nmochimkeHb, Ay CHIHAKepa 4, MNpeACTaBIE€HI y BUIJISAAL

sanexnocti koedinienta taru Cy Bix KyTa aTaku @z Ha PUCYHKY 3.

120 140 160 180 200

Puc. 3. 3anexuicts koedinienra taru Cy Bim KyTa ataku ap

I[OII&TKOB& CHJIa TATH BU3HAYA€THCA 3a q)OpMy.]'IOIO

t=

C:x (aB ),OSnVé
n 5 COSag (2)

N - KUTbKICTh OJHAKOBHUX BITPHIT,
C, (ag) - xoedirtieHT TarHU, (puc.3);
p - UIUIBHICTD MOBITPS;

S, - IIolIa BiTpHAa, M2

Vg - IIBUJKICTh BUMIIEIBHOTO BITPY.

3HaueHHs MOJAaTKOBOI CHJIM TATH, po3paxoBaHe 3a (opmymnoro (2)

MOKa3aHO Ha PUCYHKY 4.

135



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 2.

fad
wn

[F¥)
=

2
wn

]
=]

—
=

HonatkoBa Tara BiTpuia, kKH
wun —J;

=

120 140 160 180 200
;)

Puc. 4. 3anexHicTh J0IaTKOBOT CHJIM TATH BiJl KyTa aTaku o p

3HaueHHs 30epekeHol MOTY)HOCTI po3paxoBaHo 3a nponosuilieto CE Delft

[5] mo gpopmymi

. tVship

saved (3)
Vnip - IIBHJIKICTB CY/IHA;
t - ToAaTKOBA TATA BITPUJIA;
n,=0,7 - koedIlieHT KOPUCHOT 1.

3a pganumu CE Delft pospaxoBani cepeani 3HaueHHS 30€peKeHOT
MOTYXKHOCTI, /1 ToAioHuX, B nociimkeHusx OHMY Ta CE Delft, cynen, taGmuris
2. 3naueHHa 30epeXeHOi TMOTY)KHOCTI, oTpuMaHi B Jjabopatopii OHMY

BiTOOpaXkeH1 HA PUCYHKY 5.
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30epeskeHa MOTYAKHICTE, KBT

120

140

160

180

200
Og

Puc. 5. 3anexHicTb 30epexeHo1 MOTY>KHOCTI BiJl KyTa aTaku g

Tab0auis 2

XapaKTepI/ICTI/IKI/I CYACH Ta CCPCAHE 3HAYCHHA 36epe>KeH0'1' HOTy}KHOCTi

Cynno | HowxwuHna, | llupuna, | Bucota Vship CepenHe 3HaYeHHS 30€pEKEHOT
M M oopty, MOTY>KHOCTI
M BY3JL. o Wy .
p
Cminakep, | Wingsail | Towing
500 m? 270  m? | kite
(1 mt.) (3 mr.) |400 ™m?
(1 mr.)
OHMY | 135 23 11,4 14 256 - -
CE 107 18 9 13,25 | - 170 300
Delft

Bucnosku. SIk BUIHO 3 HaBEACHHX pPO3PAXyHKIB, M’ K€ BITPUIO THITY

CIiHAKEep MOXE JOCTOWHO KOHKYPYBATH 3 IHIIUMH BUJAMU JOTIOMDKHUX BITPHIL.

BpaxoByroun MOXJIHMBICTH 3aCTOCYBaHHS MPHUCTPOIO IS MIBUIIKOI TOCTAHOBKHU Ta

npuOHMpaHHs IHOTO TAapyCy 1 BIAMOBIMHO MOXIUBICTh 30€peKEHHS BUIBHUX

MpPOCTOpIB Ha Tamy0i, Mel THUI JOMOMDKHOTO BITpHUJa MOXE OyTH YCITIITHO

BUKOPUCTAaHUN B MOPCHKIN MPAKTHII.
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PSYCHOLOGICAL CHALLENGES OF THE PROFESSIONAL
ACTIVITY OF PRE-MEDICAL CARE SPECIALISTS UNDER MARTIAL
LAW

Anomauis

VY crarti 3Q1MCHEHO KOMIUIEKCHHM TEOPETUYHUM aHalll3 IMCHUXOJOTTYHUX
BUKJIMKIB TIpodeciiiHol AisIbHOCTI (haxiBIIB JAOMEIUYHOI JIOMOMOTHM B yMOBax
BOEHHOTO cTaHy. OcoOnuBY yBary NpuaAUIEHO (EHOMEHY MOpPaJIbHOI TpaBMH
(moral injury), MOpabHOTO TUCTPECY, EMOLIHHOTO BUCHAKEHHS Ta MPOeCiHHOTO
BUTOPAaHHSA, W0 BHUHUKAIOTH YHACHIJOK triage-nuieMm, nediluTy pecypcis,
MOBTOPHUX 3arpo3 Oe3merli Ta KyMYJSTHBHOTO BIUIUBY TpaBMAaTHYHUX TOJIH.
[loxazaHo, 1m0 MOpaJibHI KOH(IIIKTH, TOB’SI3aHI 3 MNPUUHATTAM pIIEHb Yy
CUTyallisIX ~ MAacoBUX  YpaXeHb, (GOpMYyIOTh  cHeludiuHy  CTPYKTYpYy
IICUXOJIOTTYHOTO  HABAaHTAXXEHHsA, Yy AKIA JOMIHYIOTb IIPOBHHA, COPOM,
caMmo3acylKeHHs Ta Brpata ceHcy [1-3]. OOrpyHTOBaHO pOJIb MOpPAIBHOTO
OUCTpeCY SK IEepelyMOBH PpO3BUTKY MopaibHOi TpaBMHu [4]. Busnaueno
IICUXOJIOT1YHI Mapkepu TmpodeciiiHol ae3amanTtarlii Ta OKPECICHO HaIpsIMH
npoUIaKTUKA B MeXax HaBYAIbHOI IUCHUILTIHU «JloMenuyHa TMiATOTOBKaY,
30KpeMa eTHYHY IIATOTOBKY, KOMaHIHY pedIeKciio, TpaBMO-iHHOPMOBaHY
CYIIEPBI3iI0 Ta MPAKTHKH MOPAIBHOTO BiAHOBIACHHS [5—8].

Knrouosi cnosa: nomennyna A0moMora, ICHXOJI0TIYHA CTIMKICTh, MOpajIbHa
TpaBMa, moral injury, MOpaJbHUI JUCTpeC, triage, BOEHHUI CTaH, CIIYXOH

MEPIIOro pearyBaHHS.

Abstract
The article provides a comprehensive theoretical analysis of the
psychological challenges of the professional activity of pre-hospital care

specialists under martial law. Special attention is paid to the phenomenon of moral
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injury, moral distress, emotional exhaustion, and professional burnout arising as a
result of triage dilemmas, resource shortages, repeated security threats, and the
cumulative impact of traumatic events. It is shown that moral conflicts associated
with decision-making in mass casualty situations form a specific structure of
psychological burden, dominated by guilt, shame, self-condemnation, and loss of
meaning [1-3]. The role of moral distress as a prerequisite for the development of
moral injury is substantiated [4]. Psychological markers of professional
maladaptation are identified, and directions for prevention within the academic
discipline “Pre-hospital Training” are outlined, including ethical training, team
reflection, trauma-informed supervision, and practices of moral recovery [5-8].
Keywords: pre-medical care, psychological resilience, moral injury, moral

injury, moral distress, triage, martial law, first responder services.

Ilocmanoska npobaemu. llpodeciiiHa misIbHICTG (axiBIIB JTOMEIUYHOT
JOTIOMOTH B YMOBaX BOEHHOTO CTaHy 3AIMCHIOETHCS B CEPENOBHUII MIABUIIEHOTO
PHU3HKY, XPOHIYHOT HEBU3HAYEHOCTI, AePIIHUTY MaTepiaJbHUX 1 YaCOBUX PECYPCIB
Ta MOCTIHHOT 3arPO3H XUTTIO. PATYBaIbHUKH, MEANYHI MPAI[IBHUKH, BOJOHTEPH Ta
HIII TIPEJICTAaBHUKUA CIIYKO TEPIIOro pearyBaHHS 3MYIICHI NMPUAMATH IMIBUAKI
pileHHs B yMoBax oOmexeHoi iH(opmarii, ¢GI3UYHOTO Ta EMOIIHHOTO
BUCHAXXCHHSI.

VY rtakmx ymoBax mnpodeciiiHa e(pEeKTUBHICTb BU3HAYAETHCA HE JIUIIE
3HAHHSM QJITOPUTMIB, a i 3IATHICTIO MIATPUMYBATU CTaOUTbHICTh YBaru, KepyBaTu
CTPECOBOIO PEAaKIl€l0, TISTH B paMKax MPOTOKOJNIB 1 BOJHOYAC 3aTUIIATHCS
THYYKUM. XpOHIYHAa HEBU3HAYCHICTh («uu Oy/ne TOBTOPHHM OOCTPUIDY, «4H
BUCTAYUTh PECypCiB», «4U BCTHTHE €BaKyallis») (opMye CTaH TOCTIHHOI
MoO1Ti3arii, KW OI0JOTIYHO BHCHAXKYE HEPBOBY CHUCTEMY 1 MIABHUIILYE PHU3UK

BUTOpPaHHS.
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OcoOnuBY CKIAQQHICTh CTAHOBJIATH €THUYHO HABAaHTAaXXEHI CHUTYalli,
MOB’SI3aH1 3 MPIOPUTHU3ALIEID TMOCTPAXKAAIUX, €BaKyalli€lo, MPUIUHEHHSAM
peaHIMaIlifHUX 3ax0JliB, BHOOPOM MIXK BJIACHOK O€3MEKOK Ta HaJaHHAM
nornoMoru. IlogiOHI pimieHHS 4YacTo cymnepedyaTh T'yMaHICTUYHMM LIHHOCTSM 1
npodeciitHiil 1JeHTUYHOCT1 (haxiBlUs, 10 CTBOPIOE BHYTPIMIHIA KOHQIIKT MiX
MOPAJIbHUMU MEPEKOHAHHAMM Ta 00’ €KTUBHMUMM OOCTaBUHAMHU JisIbHOCTI [1, 2].
ETnune HaBaHTa)K€HHS TMOCHUIIIOETHCS THM, IO PIIICHHS 4YacTO NMPUKAMAIOTHCA B
yMoBax Je(diluuTy Yacy 1 3 MIHIMaJbHOIO MOXIIMBICTIO «IEPEBIPUTH cebe», a
HACMIJIKU MOXYTh OyTH HEe3BOpoTHUMHU. Kpim Toro, daxierbr Moxe OJHOYACHO
OyTM 1 «BUKOHABIIEM DPIMICHHSI», 1 «CBIIKOM CTpaXJaHHSI», 1 «YaCTHHOIO
CUCTeMM», siKa He 37arHa 3abesmeuuTH noctatHid pecype. Lle dopmye
OaraTopiBHEBUN KOHQIIKT: MK OaKaHHSM JIOTIOMOI'TH, HEOOXITHICTIO AISTH 3a
TPOTOKOJIOM Ta OOMEKEHHSIMU PEATbHOCTI.

VY pa3i BiACYTHOCTI CHUCTEMHOI IICHXOJIOTIYHOI MIATPUMKH Ta HaJIEKHOT
MIATOTOBKM TakKi KOHQJIIKTH HAKOMHYYIOThCSA, TPAaHCPOPMYIOUHCH Y XpOHIYHI
NOPYILIEHHS. €MOIIWHOTO CTaHy, npodeciiHe BUTOpPaHHS, 3HWKEHHS emmaTii Ta
BTpaTy CeHCY MpodeciitHoi AiSTbHOCTI.

3HIDKEHHA eMIIaTii y [bOMY BHIMAAKy HEPIAKO Ma€ XapakTep 3aXHUCHOI
peakIlii: Tmcuxika «BUMHUKAE» TIMOOKE CIIBIEPESKUBAHHA, 100 30epertu
dbyHKIioOHANBpHICT,.  OJHAK  JOBrOTPHBAIO 1€  MOXE  MPU3BOAUTH IO
JenepcoHaizailii, eMOIHHOT BITUYKEHOCT1 Y CTOCYHKaX, KOHQIIKTIB y KOMaHA1
Ta BHYTPIIIHBOTO BITYYTTA «i CTaB (Ja) IHmMMM/iHIIOW». BTpara ceHcy
MPOSIBIIIETHCS SIK BIMYYTTS MapHOCTI 3yCWJIb, CYMHIBH Y IIIHHOCTI mpodecii,
MajiHHS MOTHBAII] i BIICYTHICTh IEPCTIEKTHBH.

Ananiz ocmamnHix docniodcenv i nyonixayii. DEHOMEH MOPaJbHOI TPaBMHU
OyB cucreMatu3oBaHuil y mpargx B. Litz Ta cmiBaBT.,, ae moral injury
PO3TIIAIAETHCS SIK HACHIIOK TEPEKUBAHHS TMOTEHI[IHHO MOpPAIbHO TPaBMYIOUUX

noxiit (PMIEs), nop’si3aHuX 13 NOPYUIEHHSIM TNIMOMHHUX MOpPAJbHUX OYIKYBAaHb
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ocobucrocti [1]. ILleHTpambHUMH KOMIIOHEHTamMH mMoral injury BHCTynaroTh
MOYYTTS] IPOBUHH, COPOMY, THIBY Ta BTPATH JIOBIPH.

s noMenuuHoi cepu BaXKIMBUMHU € JBa MexaHI3Mu: 1) komicisi/omicist
(mist/6e3MisIbHICTD), KOJMU caMe «Miil BHOIp» CTa€ SApOM BHYTPIIIHBOTO
CaMO3BUHYBAaUY€HHS; 2) CBIAYEHHS NMO1M, KoiH ¢axiBelb 0auyuTh CTpaxkaaHHs a0bo
CMEpPTh 1 HE Ma€ 3MOTM 3MIHMTH CHUTYyaIlifo. Y JIpyromMy BHUIAJKy MOpaJIbHE
HANPYXXEHHS 9acTO MOEIHYETHCS 3 OS3MOPATHICTIO, IO TAKOXK IMiJBUIYE PU3HKU
ne3ajanrarii.

J. Shay aknentrye yBary Ha TOMy, IIO MOpajibHa TpaBMa (QOPMYETHCS
BHACJIIJIOK TIEPEKUBAHHS «3paJd TOTO, IO € MPAaBUIBHUMY» y CHUTYaIliIX BUCOKOI
BIJINMOBIIAJIBHOCTI Ta MopaiabHO1 Hanpyru [2]. [lomanbini AOCHiTKEHHS IOBEINH,
o moral injury € momupeHuM SBHIIEM HE JIMIIE cepel BIHChKOBOCITYKOOBIIIB, a
i cepell MEIUYHMX MPAIIBHUKIB, PSITYBAIBHUKIB Ta BOJOHTEPIB [3].

Y mnpodecisx IOMOMOTH MOpajbHa TpaBMa 4YacTO Ma€ «TUXY» KIIHIYHY
dopmy: 30BHI JroAuWHA MOXe 30epiratu (QyHKIIIOHYBaHHS, ajié BHYTPIIIHBO
NEPEKUBATH COPOM, IIPOBUHY, BTpaATy OBipH 10 cede un cuctemu. Lle yckmagHioe
3BEPHEHHS TIO0 JOMOMOTY, OCKUIBKH (paxiBIli MOXYTh COPOMHMTHCS BJIACHUX
nepekKuBaHb a00 TPAKTYBATH X SIK «CIAOKICTh.

3HauHy yBary MNpUAUICHO TIOHATTIO MOPAJIBHOTO  JIUCTpECy —
IICUXOJIOTIYHOMY CTaHy, 3a SKOTO (haxiBeIb YCBIJOMIIIOE €TUYHO MPABWIBHY IO,
ale He MOXKe 11 peani3yBaTd depe3 30BHINIHI oOMexxeHHs [4]. XpoHIUuHUU
MOpaJIbHHUN JUCTPEC BUCTYIIAE€ OJHUM 13 KIFOUYOBMX UYMHHUKIB po3BHTKY Mmoral
injury.

TumnoBi mxepena MOPaNIbHOTO JAWCTPECY B JOMEIWYHIN MPAKTHIN: HECTa4ya
OCHAIIICHHS, TpaBWia OE3MeKH, M0 OOMEKYIOTh JTOCTYIl JI0 MOCTPaXAAJIOTO;
JIOTICTUYHI 3aTPUMKH €BaKyaIlii; moTpeda 3ymuHUTHUCS Yepe3 PU3UK TSI KOMaHIH.
VYce 1e MoXe BHUKIMKATH BHYTPIIIHIN Aiajnor: «f moBUHEH/OBHMHHA OyB (J1a)

3poOuUTH OUIBIIIEY, HABITH AKIIO 00’ EKTUBHO MOXIIUBOCTEH HE OYJI0.
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OrnanoBi JOCHIKEHHS CBIIYaTh PO TICHUM 3B’SA30K MOpajIbHOI TPAaBMHU 3
JETPeci€ro, TPUBOKHUMH pO3JaJaMH, IMOCTTPABMATHYHUMH CHUMIITOMaMU Ta
Buropanusm cepen first responders [5, 6].

BaxxmuBuM HampsiMoM JOCHi/DKeHb € aHani3z triage-nmporokomie (SALT,
START), sxi pernaMeHTyIOTh IPUUHATTS pIlIEHb y CUTYyalIIX MACOBUX ypaXKEHb
[7, 8], a TakOX TaKTHYHHUX aaroput™MiB qomeanuHoi qomomoru (MARCH) [9, 10].

[IpoTokonu He mHIIEe «OPraHi30BYIOTH pOOOTY», ajie W BHKOHYIOTh
NICUXOJIOTIYHY (YHKIIIFO: BOHU CTBOPIOIOTH OIMOPY, 3MEHIIYIOTh Xa0C 1 4aCTKOBO
3HIDKYIOTh MOPAJIbHY Bary BHOOpPY, MEpEeBOJSYM Horo y (opmar «pilleHHs 3a
cranaaprom». Ilpore HaBITH 3a HASBHOCTI MPOTOKOJIB BHYTPIIIHIA KOHQIIKT
MO3Ke 30epiraTucs, sIKI[o (gaxiBelp CIpHUiiMae MpaBuiia SK Taki, 10 «CyNepedarhb
JIFOSTHOCTIY.

Mema cmammi. MeToo CTaTTi € TEOpPETUYHE OOTPYHTYBaHHS
NICUXOJIOTIYHUX BHUKIWKIB TpodeciiHol TiAapHOCTI  (axiBIiB JOMEAUYHOT
JOTIOMOTH B yMOBaX BO€HHOTO CTaHy, BU3HAYEHHS MEXaHi3MIB (OpMYBaHHS
MOpPJIBHOI TpaBMH Ta pPO3poOJieHHS MNpOoMUIAKTHYHUX IMMAXOMIB Yy MexXax
npodeciiHOT MiArOTOBKH.

3 orsiay Ha MPAKTHYHY CIPSIMOBAHICTh JOMEAUYHOT MiATOTOBKH, OCOOJIHUBO
BXJIMBO TIOEJIHATH TICUXOJIOTIYHI BHCHOBKH 3 HABYAIBHUMH I1HCTPYMEHTaMU:
Keic-po30opamMu, CUMYIISAIIMHIME CIICHAPIsIMU, MIKPOHABUYKAMHU CaMOPETYJIAIII],
MPOTOKOJAMH  KOMAHJHOI B3a€MOJIi Ta MCIASIHIUACHTHUMHA (dopMaTaMu
0OrOBOpEHHSI.

MeToauka aocaigxeHHs. Y poOOTi 3aCTOCOBAHO TaKi METOIM:

- TEOPETUYHUN aHaATi3 HAyKOBHX ITyOJikarii 3 mpobaem moral injury, moral
distress Ta mpodeciitoro ctpecy [1-6];

- IOpiBHSILHUH aHaui3 triage-nporokoiie SALT ta START [7, 8];

- cucTeMaru3allisg TCUXOJIOTIYHUX MapkepiB je3anantaimii y cdepi

JIOMEJIMYHO1 10IIOMOTH [5, 6, 9];
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- y3araJlbHEHHS] MDKIUCUUIUTIHAPHUX MIAXOAIB JO ICUXOJOTIYHOT
MIATPUMKH (axiBIiB €KCTPEMATBHOTO MPOLIIO.

TeopeTnunuii xapakrep poOOTH 103BOJISIE€ IHTETPYBATU PE3YIbTATH 3 PIZHUX
npodeCciiHMX KOHTEKCTIB (BIMCHKOBHM, MEIUYHUMN, PATYBaJIbHUN), BUIUIAIOYU
CHOUIbHI MEXaHI3MH Ta poOJIAYM iX OPUAATHUMM JUIsl HaBYAJbHUX IPOrPaAM.
[TopiBHsnpHuE ananiz npoTokoniB (SALT/START/MARCH) takox po3KpuBae,
K CTaHAapTU3allis i BIUIMBAE HA MOPAJIbHY BIAMNOBIIANbHICTh Ta CyO’€KTHUBHE
BITYYTTSI KOHTPOJTIO.

OO0rosopeHHsI pe3yabTaTIB

1. lomeauuHa J10TIOMOra K cepeIoBHIIE MiABUIIIEHOT 0
NCHXO0JOTIYHOI0 PU3HKY.

Y BO€HHHX yMOBax JOMEIUYHA JOMOMOTa XapaKTEPH3YEThCS TOCTIHHUM
O0OMEKEHHSM BHOOPY Ta HEOOXITHICTIO MPUMHSTTS pillieHb Yy AePIUTI PecypciB.
Jlorika triage mependayae MPIOPUTU3AIIIO TMOCTPAXKIAIUX, IO BCTYyMAaE Yy
KOH(JTIKT 13 TYMaHICTUYHOIO MOJEIUIIO «BPSATYBaTH KOKHOTO» [1, 4].

[IcuxonmoriyHo triage CTBOPIOE «MApaJOKC JOMOMOTH: 1100 MaKCHUMAaJbHO
MiABUIIUTH KUIBKICTh BPSATOBAHMX, TOBOJAUTHCA BIIKIAAaTH UM OOMEXKYBaTH
JIOTIOMOTY THM, XTO MOTpeOye ii HeraifHo, aje Ma€ HKY1 IIIaHCH Ha BHKUBAHHS 3a
HasiBHUX YMOB. lle Moke cmpuilmMaTucs sk 0coOMCTa MOpalibHa MOpa3Ka, HaBiTh
AKIIO 3 TOYKU 30PY CUCTEMHU — 1€ ONTHUMAJIbHE PIllICHHS.

J1o HalOUIBIIT IICMXOJIOTIYHO CKIIQIHUX CUTYAIlll HalIe)KaTh:

- triage y macoBux ypaxxeHHsx [7, 8];

- 3aTPUMKa JIOTIOMOTH 4epe3 HeOE3IeKy;

- pirmeHHS commission/omission [1, 2];

- mpodeciitHa Oe3mopaHICTh Yepe3 HecTady pecypciB [5];

- baratopazoBuil KOHTAKT 31 CMEPTIO Ta TSHKKHUMH ITOPAHEHHSIMU.

Koxen 13 nepeniyeHux (akToOpiB MOXKE 3alyCKaTh pi3HI TUIMH PEAKIIN:

triage - mpoBHHY/COpOM; 3aTpUMKa 4depe3 HeOe3neKy - KOHQUIKT MK
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npodeciitHuM 000B’I3KOM 1 caM030epekeHHsIM; COMMIsSSion/omission - TOkcu4He
CaMO3BHHYBaueHHs; JeiuuT pecypciB - ¢pycTpanito i 0Oe3MnopaaHiCTh;
MOBTOPHHUI KOHTAKT 31 CMEPTIO - €MOIlilHE BUCHAKEHHS Ta «3HEUYICHHS» 5K
3aXHCHY PEakKIlilo.

[{i 4yuHHMKKM (POPMYIOTH BHCOKHMHM pPIBEHb MOPAJIBHOTO Ta EMOIINHOrO
HaIpy>KeHHs. XPOHIYHE HaNpyXEeHHS MNPOSBIAETHCA TaKOXK Ha (H1310JOTTUHOMY
piBHI: MOPYLIEHHSI CHY, COMaTUYH1 CKapru, MiABUIIEHA JPATIBIUBICTb, 3HUKECHHS
KOHIEHTpAIlll, 10 Y CBOIO Yepry BIUIMBA€ Ha SKICTh PIIIEHb 1 KOMYHIKAIIIO y
KOMaH/I.

2. llcuxonoriyni MmexaHi3Mu (popMyBaHHA MOPAJIbLHOI TPDABMU.

Bignosinno g0 moxeni Litz, kmouoBuMm Mmexanizmom mMmoral injury e
KOHQJIIKT MDK TEPEeKUTOI0 TMOJIEI0 Ta CUCTEMOIO BHYTPIIIHIX IiHHOCTEH [1].
[Ticas TpaBMaTHYHOT 1OA1T (POPMYIOTHCSI HETaTUBHI KOTHITUBHI CXEMU:

- «51 BUHEHY;

- «51 HeOCTaTHBHO 3POOUBY;

- «5l 3paguB CBOIM MPUHIIUTIAMY.

I{i cxemMHu 9acTo CTalTh «IKOPSIMU» MOpaJbHUX PyMIHAIlIN: JTIOJMHA 3HOBY
1 3HOBY TIOBEPTAETHCS JIO OJHOTO PIIlICHHs, MPOTrpaE albTepHATUBHI BapiaHTH,
IIyKa€ «MpaBUIBHUN» BUXIJ 3aJHIM YHUCIOM. Y IbOMY TpOIleci cy0’€KTHBHA
BIJIMOBIIAJIBHICTH MOYKE PO3IIUPIOBATUCS («s1 BUHEH y BCHOMY»), TOJIl K peasibHi
30BHIITHI 0OMEXEHHS ITHOPYIOTHCS.

[li mepexkoHaHHS MIATPUMYIOTH CaMO3aCY/KCHHS, €MOIlIfHE YHUKaHHS Ta
comianbHy 13010, CormianbHa 130711 TOCHIIOETBCS THM, 10 (DaxiBIll 9acToO
HE XOUyTh «OOTSXKYBaTH» OJNM3BKHUX JETAISMH MEPEKUTOro ad0 BIIUYBAIOTh, 1110
iX «HE 3po3yMiloTh». Y mpodeciiHOMYy CEepeIOBHIII MEPENIKOA0I MOXEe OyTH
KyJbTypa MOBYaHHS a00 CTpax CTUrMaTH3aLlii.

VY noMeaMYHOMY KOHTEKCTI 3a3Hau€H1 MEXaHI3MH TTOCUITIOIOTHCS :

- nediuuTOM Yacy;
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- KyMYJISITABHAM XapaKTEPOM BTparT;

- BIZICYTHICTIO MOKJIUBOCTEH /1JI1 €MOIIIHOT pO3PSJIKY;

- OprasizaiiiHumMu npoodaemamu |5, 6].

Opranizaniiini npo0iaemMu (HecTaya MiATPUMKH, HEUITKI pOJl, KOH(MIIKTH B
KOMaH/ll, BIACYTHICTb CIPABEIJUBOTO PO3MOJLIY HAaBAHTAXKEHHS) MOXKYTh
copuiiMaTHcs SIK «3pajja CUCTEMU», L0 MIJICWIIOE THIB 1 HEIOBIPY — BaXKJIUBI
komroneHTd moral injury. Boagnouac came oprasizaifiiiHa MiATpUMKa 37aTHA
CYTT€BO 3HIKYBATH IHTEHCHUBHICTH MOPAJIBHOTO TUCTPECY.

3. Mapkepu ncuxoJ0riqHol ge3aganraumii.

J10 OCHOBHUX IPOSIBIB MOPAJIBHOT TPaBMHU HaJICKAaTh:

- HaB SI3J1MB1 MOpalbH1 pyMiHarii [1, 2];

- TOMIHYBaHHS IPOBUHH Ta copomy [3];

- eMOIIiiHE MTPUTYIUICHHS;

- npodeciitHuil IUHI3M;

- JIeTiepCcoHaIi3ais;

- 3HIDKEHHSI MOTHBAII;

- CUMIITOMM BUTOpaHHs [35, 6].

Ha moBeniHkoBOMY piBHI I1i MapKepu MOXYTh MPOSBISITUCSA K YHUKAHHS
NEBHUX THUIIIB BUKIMKIB, HeOa)XKaHHSI OpaTh BIAMOBIAANBHICTh, IIJBHIICHA
KOH(JIIKTHICTB, PI3K1 peakilii Ha KPUTHKY, a TAKOXK SK «TYHEJIbHE MHUCJICHHS» TIiJ
gac crTpecy. Y KOMYHIKaIii 3 KojeramMud 1HOJI 3 SBIISIIOTBCS — CapKasMm,
BIJICTOPOHEHICTh 200 «XOJOHA» MaHepa, M0 € CUTHAJIOM BUCHAa)KEHHS.

PanHe BusABIEGHHS IIMX O3HAK Ma€ CTaTH CKJIAJIOBOI0 CHUCTEMHU
MICUXOJIOTTYHOTO CYIIPOBOY.

BaxnuBo, mo0 paHHE BUSBICHHS HE 3BOAWIOCH 10 (HOPMATbHUX
OMMHTYBAJBHUKIB, a BKIIOUYAJIO KYJIbTypy KOMaHIHOI TYpOOTH, PETYISIPHI KOPOTKi
YEK-1HM, MOXJIUBICTh KOH(QIICHIINHUX KOHCYJbTALl Ta 4YITKI MapupyTu

CKepyBaHHs 10 PaxiBus 3 ICUXIYHOTO 3/I0POB’Sl.
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4. IlpodisiakTHKA Ta NCUXOJOTIYHA MiATPUMKA.

[IpodinakTuka MopanbHOI TpaBMH Mae 0a3yBaTHCS Ha KOMILJIEKCHOMY
MIIXO0I1, IO BKIIOYAE:

- (popmyBaHHS €TUYHOI FPAMOTHOCTI;

- HaBYaHHS KOMaHIHOMY MPUWHSATTIO PillleHb;

- PO3BUTOK HABUYOK CAMOPETYJISAIIIT;

- CyTIepBi3il0 Ta HACTABHUIITBO;

- BIPOBA/KEHHSI MPAKTHK Meaning-making;

- po0OOTY 3 MOYYTTAM MPOBUHU Ta copomy [1, 5, 6].

ETnyna rpaMoTHICTh mepenbavae He TUTHKU 3HAHHS NMPUHUUMIB triage, a i
PO3YMIHHS «CTHKH JOePIIUTY»: SK 30€perTd JIOASHICTh, JIIOYM Y MKOPCTKUX
oOMexxeHHsAX. KoMaHaHe NpUHHATTS pilleHb 3HIKYE PU3UK TepcoHidikaiii
OPOBUHM («€ TUIBKK S BUPINIKMB/JIa») 1 MIATPUMYE BIUYTTS CHUIBHOI
BifmoBinanbHOCTI. CaMoperyssiis BKJIOYae KOPOTKI MPOTOKONM cTabumizarii
(muxaHHS, 3a3€MJICHHsS, M S30BYy peJakcailifo), sKi MOXKHA 3aCTOCYBaTH MIX
emizogamMu pobotu. Meaning-making i MopajabHe BiIHOBJICHHS CIPSIMOBaHI Ha
MIOBEPHEHHS CEHCY, BIIIHOBJICHHS JOBIpH JI0 ce0e Ta 3MEHIICHHS TOKCHUYHOTO
copomy.

BaxnuBoro € iHTerpaiis NOUX KOMIIOHEHTIB y HaBYaJbHI IPOTPAMH.
[IpakTHYHO 1€ MOXE peandi30BYBaTHCh dYepe3 Kehc-mMeTol (po30ip eTHYHUX
TWIIEM), CUMYJIAII] MacOBUX YpakeHb, MOYJI1 PO MOPATbHUIN ITHUCTPEC, a TAKOXK
gepe3 000B’SI3KOBI HABUYKM KOMaHJIHOTO «after-action review» Sk Oe3meYHOro
dbopmaTy 0OrOBOpEHHS pillleHb O€3 3BUHYBAYCHHS.

Bucnoexu. TlpodeciiiHa TisUTBHICTH (axiBI[iB JOMEIUYHOI JOIMOMOTH B
YMOBaX BOEHHOTO CTaHy CYNPOBOKY€ETbCS BHUCOKHM PHU3UKOM PO3BUTKY
MOpaJIbHOT TpaBMH, 3YMOBJEHOI triage-munemamu, nediluToM pecypciB i
KyMYJISITHBHUM KOHTAKTOM 13 JIIOACHKAMH BTpaTamMu. OCHOBHUMH TMPOSIBAMH €

MIPOBUHA, COPOM, CaMO3acyJI’)KeHHsI, BTpara CeHCy Ta mpodeciiiHa Jae30pieHTallis
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[1-3]. BaxumBo, 1o 11i MpOsSIBU MOXKYTh HE YCBIIOMIIFOBATUCS SIK «IICHXOJIOTIYHA
npobiieMa», a MacKyBaTHCS IiJi BTOMY, PpO3ApaTyBaHHS, 3HWKCHHA €MIarTii,
KOHQUIIKTHICTL abo coMatuuHi cumntTomMu. CaMe TOMYy HEOOXITHI 4YITKI
npopIaKTUYHI MapHIpyTH Ta HOpMali3allil 3BEPHEHHS IO TICUXOJIOTIYHY
JIOTIOMOTY B TTpO(eCIfHOMY CepeIOBHIII.

[IpodinakTuka MopanabHOI TpaBMU Mae€ OyTH HEBIJ €MHOIO CKJIAJOBOIO
OCBITHBOT'O MPOIIECY.

Komannni po3bopu MarwTh OyTH CTPYKTYpOBaHUMH (IO TUIaHYBaJIH, IO
CTaJloCsi, M0 CIIPAIFOBAJIO, IO 3MIHUTH), 0€3 MOIIYKYy «BUHHUX», 3 OKPEMHUM
IPOCTOPOM JJisi eMoIliifHoi peakiii. TpaBmo-iHpopMOBaHa CyrepBi3isi MOBHUHHA
BpaxoByBaTh OCOOJHMBOCTI pOOOTHM Yy 3arpo3l Ta YHUKATH CTUTMaTH3allii.
[IpakTHKK MOpaJbHOTO BIJHOBJICHHS MOXYTh BKIFOYAaTH HOPMaTi3allifo
OOMEXEHb, BIPABU HA CAMOCIIBUYTTS, PEKOHCTPYKIIO CEHCY, «MOpPaIbHY
pemnapartiro» (i, o0 MOBEPTAIOTh BIMUYTTS BIAMOBIIHOCTI I[IHHOCTSAM), a TaKOX
HIATPUMKY 3 OOKY JIiJIepiB 1 KOJIET.

Peanizartiss 1ux 3axofiB CHpUsSTHME 30€pEKEHHIO TCUXIYHOTO 37I0POB’S,
MiABUICHHIO TpodeciiiHOl HaIIHHOCTI Ta JOBTOTPUBAIOI CTIMKOCTI CIyXO

nepuioro pearyBanus [8, 9, 10].
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URBAN IMPROVEMENT AND INSTITUTIONAL MODELS OF
MUNICIPAL SANITARY SUPERVISION IN SETTLEMENTS AS
FACTORS OF PUBLIC HEALTH AND SUSTAINABLE URBANISM:
EUROPEAN EXPERIENCE AND PROSPECTS FOR UKRAINE

Anomayis

VY crarti JOCHIKYEThCS poOJib OJIArOyCTPOIO HACENIEHUX MYHKTIB 1
IHCTUTYIIIHHUX MOJEIeH MYHIIMIAIBLHOTO CAHITAPHOTO HAMISANY SK KITFOYOBHX
JIETEPMIHAHT TPOMAJICBKOTO 37J0POB’S Ta CTAJIOr0 YpOAHICTHYHOTO PO3BUTKY B
yMOBaxX CydacHUX BHUKIHMKIB, 3yMOBJCHHX ypOaHi3alli€ro, KIIMaTHYHUMHU
3MiHAMH, JIeTpajaImi€l0 JOBKULIS Ta 3pOCTAaHHIM COI1aJIbHO-EKOJOTTYHUX
pusukiB. OOTrpyHTOBaHO, IO SAKICTh MICBKOTO CEpeoBUINA, CTaH 00’ €KTIB
Oyaroyctporo, e(heKTUBHICTh CAHITAPHO-TITEHIYHOTO KOHTPOJIO Ta YMPABIIHHS
OPOCTOPOBMM  PO3BUTKOM  Oe3mocepeqHbO  BIUIMBAIOTH  Ha  pIBEHb
3aXBOPIOBAHOCTI, TPUBAIICTh 1 SIKICTh XUTTS HACEJICHHsS, a TaKOX COI[laJbHY
CTIHKICTh TpoMajl. [IpoaHanizoBaHO CydacHi €BpONEHCHKI MiAX0MU 0 OpraHizamii
MYHIIMIIAJbHOTO CaHITAPHOTO HAIVIANY Ta YIPaBIIHHSA MICHBKHM CEpPEIOBHUIIEM
Ha mnpukiani Bemukoi bpuranii, Hopserii Ta Ilombmii. BceranoBneHo, 1o
XapaKTepHUMHU prcaMH e(PEeKTUBHUX MOJEJIEH € AeleHTpaIi3allisl yIpaBIiHChKUX
MOBHOBa)XE€Hb, MIKCEKTOpaJIbHAa B3a€MOIisl OPraHiB MICIIEBOTO CaMOBPSTyBaHHSI,
CIIy0 TpOMaJIChKOTO 3I0POB’Sl Ta €KOJOTTYHOTO KOHTPOJIIO, a TaKOX IMPOBiJIHA
poiib  MenuuHMX (axiBIiB y TpoIlecax OIIHKH PHU3HUKIB 1 NPUAHATTS
YOPaBIiHCHKUX pimeHb. OcoOIMBY yBary mpHIiICHO MPEBEHTUBHOMY XapaKTepy
caHiTapHoro Hamiay, iHTerparii npuaiuniB «Health in All Policies» Ta
peanizalii KOHIEMIIi1 «3J0POBUX MICT 1 TpOMaI».

Busznaueno, mo B VYkpaiHi cuctema 0JaroycTpor Ta CaHITapHO-

TIT1€HIYHOTO KOHTPOITIO y cepi MiCTOOYIyBaHHS 3aJIMIIAETHCS
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(dbparMeHTOBaHO1O, 3 OOMEXKEHOI y4yacTio (paxiBIiB IpOMaJChKOrO 3l0pOB’S Ta
HEJOCTAaTHbOIO KOOpJAMHAIIIED MDK IHCTUTyUisiMU. Lle 3ymoBmoe morpedy B
MOJIepHi3alli HOPMAaTUBHO-IIPABOBOIO PEryIIOBaHHS, MOCHJIEHHI POJII OpraHiB
MICIIEBOTO CaMOBpSIAYBaHHS Ta aJanTalii €BpPONEHCHKUX IHCTUTYLIMHUX
MPaKTUK 3 YpaxyBaHHSIM HAI[lOHAJIbHOTO KOHTEKCTY. 3alpONOHOBAHO HaNpsIMH
BJOCKOHAJIEHHS! MYHILMIATbHOT MOJITUKHA TPOMAJICHKOrO 370pOB’sl B YKpaiHl K
CKJIaJIOBOT CTaJIOTO ypOaHi3my.

Knouosi cnosa: OnaroycTpii HaceleHHUX MYHKTIB, MYHIIUIAIbHUN
CaHITApHUM HaMIAA, TPOMAJIChKE 3I0pOB’S Ta MICHKE CEpEeIOBHINE, CTAJIHUM
ypOaHi3M, 310pOBi MicTa Ta TPOMajd, €BPONEHCHKUN JOCBII yIPaBIiHHSI MICTOM,
ypOaHicTuHe ympaBmiHHg y Benukii bpuranii, MyHiunmagpHl Momeni
canitTapHoro Hamsigy B Hopgerii, mpaktuku caHiTapHoro Harisay B [lonbii,

ypOaHiCTHYHA TOJIITUKA TPOMAJICHKOTO 37I0POB’S B YKpaiHi.

Abstract

The article examines the role of urban amenities management and
institutional models of municipal sanitary supervision as key determinants of
public health and sustainable urban development in the context of contemporary
challenges caused by rapid urbanization, climate change, environmental
degradation, and increasing socio-ecological risks. It is substantiated that the
quality of the urban environment, the condition of public amenities, and the
effectiveness of sanitary and hygienic control directly influence population
morbidity, quality of life, life expectancy, and the overall resilience of urban
communities.

The study analyzes European approaches to municipal sanitary supervision
and urban environmental governance using the examples of the United Kingdom,
Norway, and Poland. These countries demonstrate integrated and decentralized

models characterized by strong intersectoral coordination between local
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authorities, public health institutions, and environmental services, as well as by the
leading role of medical professionals in risk assessment and decision-making
processes. Special attention is paid to the preventive orientation of sanitary
supervision, the application of the “Health in All Policies” principle, and the
implementation of the “Healthy Cities and Communities” concept as a framework
for sustainable urban development.

The research identifies that in Ukraine the system of urban amenities
management and sanitary-hygienic control in urban planning remains fragmented,
with limited involvement of public health specialists and insufficient institutional
coordination. This negatively affects the quality of the urban environment and
public health outcomes. The findings highlight the need to modernize the
regulatory framework, strengthen the role of local self-government, and adapt best
European institutional practices to the national context. The article proposes
priority directions for improving municipal public health policy in Ukraine as an
integral component of sustainable urbanism.

Keywords: urban improvement of settlements, municipal sanitary
supervision, public health and urban environment, sustainable urbanism, healthy
cities and communities, european experience in urban management, united
Kingdom wurban governance, Norway municipal sanitation models, Poland

sanitary supervision practices, Ukraine urban health policy

Ilocmanoska npobnemu. B ymoBax 1HTEHCHBHOI ypOaHizailii, 3MiHH
KJIIMaTy Ta 3pOCTAaHHS €KOJIOT1YHUX 1 COIIaJbHUX PU3UKIB MUTAHHA OJIaroycTporo
HACEJIEHNX TYHKTIB 1 €()EKTUBHOCTI MYHIIIUIMIAIBHOTO CaHITAPHOTO HAaTJsIy
Ha0yBalOTh KJTIOYOBOTO 3HAYCHHS JIJIs1 3a0€3MEUEHHS] TPOMAJChKOTO 3/I0POB’S Ta
cTajoro po3BUTKY MicT. B VYkpaiHi cuctema 01aroycTporo Ta CaHITapHOTO
KOHTPOJIIO XapaKTepPU3YeTbCsl (PparMeHTApHICTIO YHOPaBIIHHS, HEI0CTaTHHOIO

IHCTUTYLIHHOIO  CIOPOMOKHICTIO  OpraHiB  MICIIEBOIO  CaMOBpPSIYyBaHHS,
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3acTapuIuMHu HOPMATHUBHO-TIPABOBUMU MiX0qaMH1 Ta 00MeXEHUM
BUKOPUCTAHHSIM MPEBEHTHUBHUX 1 MDKCEKTOpPAJbHMX MEXaHI3MIB BIUIMBY Ha
310pOB’Sl HACEJICHHA.

OTxe, aKTyaJbHOI HAyKOBOKO MPOOJIEMOIO € OOTpYHTYBaHHS MIAXOMAIB /10
BIOCKOHAJICHHSI CHCTEMH OJaroyCTpor Ta CaHITapHOTO HAIsIAy B YKpaiHi Ha
OCHOBI €BPOINEHCHKOr0 JOCBINY 3 METOK MIABUIIEHHS pPIBHS TIPOMAJICHKOrO
300pOB’sl Ta 3a0e3MeueHHs] CTajJoro ypOaHICTUYHOrO pPO3BUTKY. B ymoBax
1HTeHCUBHOT ypOaHi3ailii, 3MiH KJIIMaTy Ta 3pOCTaHHS €KOJOTTYHUX 1 COIIaIbHUX
PU3HKIB OJaroycTpiii HaceJIeHUX IYHKTIB Ta €(EeKTHUBHICTh MYHIIUNAJIBLHOTO
CaHITapHOTO HarsAAy HaOyBarOTh KIFOYOBOTO 3HAYEHHS I TPOMaJCHKOTO
3JI0pPOB’sl 1 CTAJIOTO PO3BUTKY MICT.

Ananiz ocmannix o0ocnioxycenv i nyéaikayii. Y cydacHid Jiteparypi
0JIaroycTpiii HaceJIEeHUX MYHKTIB, MyHIIUNAIbHUN CaHITApHUIN HArjsd Ta iXHIN
BIUIMB HAa TPOMAJICHKE 3J0pPOB’S W cTamuil ypOaHI3M pO3TIAJAOThCA  AK
MDKJIACIUTITIHAPHI Ta KPUTUYHO BAXKJIUBI1 JJIS1 YIIPABIIHHS MICBKMMHU CUCTEMaMU
B yMOBaxX TJI00adbHMX BHUKIMKIB. 3HauyHa YyBara TMPUIAUIIETbCA 1HTErparlii
cTpateriii 0iaroyctporo B moaituky Healthy Cities, mi>kcekTopasibHii B3aeMoIil
OpraHiB ymOpaBJiHHS # TpOMAJCHhKOCTI, a TaKOXX HOPMATHUBHO-THCTUTYILIHHUM
MexaHi3mMam koHTposiro. Tak, Du Y. et al. (2026) mochimxyrTh MPOCTOPOBI
HEPIBHOCTI Y 3/I0pPOB’1 MiCHKOT'O HACEJICHHS Ta HAIPSMH OIIHKA W MOKpaIIeHHS
Micekoro cepenoBumia [1], a Dehrashid P. A. et al. (2026) anamizyrTh pPOJIb
kournemnii Healthy Cities y cramomy po3Butky Ta mocsrHenHi Ilimeii cramoro
po3Butky (SDGs) [2]. Patel et al. (2025) 3ampomnoHyBanmu I1HIEKC MIMIOXITHOT
noctynHocti (walkability index) mis €Bponu, 10 J103BOJISE OIIHIOBATH MiChKY
CIPUATINBICTH JJIsI TIIMTOX1THOT aKTUBHOCTI Ta ruianyBaHHs [3], a Westenhofer J.
et al. (2023) migTBEpAMIN HOTO MO3UTUBHUI BIUIUB Ha 3/I0POB’sl HaceneHHs [4].
CyuacHi IOCHII)KEHHSI TaKOX JIE€MOHCTPYIOTh MOTeHI1al HUPPOBUX IHHOBALIHN y

Mickkomy ympasiinHi: Salis A., Troin G. et al. (2025) posrisinaiots po3yMHe
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yOpaBiHHA 3€JIeHMMHU 30HamMu uepe3 loT-maTumku Ta aHamiTU4HI TIaTHOPMU
[5], a Vrabie C. (2025) — BUKOPHCTaHHS IITYYHOTO 1HTEJIEKTY JJI IMiABUIICHHS
e(heKTUBHOCTI MYHIIUMAIBHUX TOCHYT 1 3ay4eHHs rpoMajsiH [6]. He3paxkarouu
Ha HAsSBHICTh OKPEMHX TEOPETHYHHUX 1 MPAKTUYHUX HAIMPAIFOBaHb, HEIOCTATHHO
CUCTEMHOI'0 BUBYEHHS 1HCTUTYLIMHHUX MOJI€JE€Hd MYHIIIMIAIBHOIO CaHITaApHOTO
HarJsiy Ta ajganTailii €BponeichbKoro J0CBINY 10 YKPaiHChKUX peatiid.

Mema cmammi — aHami3 BIUIMBY OJaroycTpor HACEJICHUX MYHKTIB 1
MOJIeJIe MYHIIIMIAIBHOTO CaHITAPHOTO HArJISAy Ha TPOMAaJIChbKe 3JI0POB’S Ta
CTanvii ypOaHICTUYHWN PO3BHUTOK, Y3araJIbHCHHS €BPOIEUCHKOTO JIOCBiTY
(Benuka bpuranis, Hopseris, Ilombia) Ta BU3HAYEHHS TEPCICKTUBH
BJOCKOHAJICHHS MOJITUKHU 3JOPOBUX MICT B YKpaiHi.

Buknao ocnosnoco mamepiany docnioxcenns. B ymoBax 1HTEHCHUBHOI
ypOaHizaiii muTaHHs OJaroycTpol Ta CaHITAPHOT'O CTAHY HACEICHHX IYHKTIB
HaOyBalOTh OCOOJIMBOI AaKTyaJdbHOCTI, OCKIIBKH BHUCTYHAlOTh KIIOYOBUMHU
JIeTEepMIHAHTAMH TPOMAJCHKOTO 3/J0pPOB’S Ta SKOCTI JKUTTS HACENEHHS.
MixHapoIHUH JOCBiA CBITYUTH, 0 e(QEKTUBHE PO3B’SI3aHHA 3a3HAYCHUX
npo0JeM TIPYHTYEThCA HA KOMIUJIEKCHOMY MO€IHAHHI HOPMATHBHO-IIPABOBOTO
peryJIroBaHHS, IHCTUTYILIHHOTO KOHTPOJIFO Ta aKTUBHOI y4acTi MICIIEBUX T'POMaJ]
y TIpollecax yYOpaBIiHHS TEPUTOPIsIMU. 3a3HAYEHUW MiAXiA BiIOOpakeHo,
30kpema, y MikHaponuux iHimiatmBax OOH 1 BOO3, cnopsmoBanux Ha
MOCWJICHHS ypOaHICTUYHOTO YIPaBIiHHS 3 METOI TOKpAIIeHHs 370pOB’s
Micbkoro HaceneHHs [7]. [IpoGnematuka OmaroycTporo Ta CaHITAPHOTO CTaHY
MICBKOTO CEpeJIOBHINA IIOCIIa€ BaXJIHUBE MiICIe B HHU3II MIKHAPOIHUX 1
pEeTriOHABPHUX JTOKYMEHTIB, OpIEHTOBAHWUX Ha JOCSTHEHHS IIJIEH CTajoro
PO3BHUTKY Ta (OpMyBaHHS OE3MEYHOTO ¥ KOM(OPTHOTO KUTTEBOTO MPOCTOPY.
BignmoBimHi miaxoau 3aKkpiruieHi B JOKyMeHTax BcecBiTHBOT opraHi3aiiii 0XOpoHH
310pOB’s, 30KpeMa B KOHLENIIi «310pOB’s Y BCiX MOJITUKAX», a Takoxk y L{imsax

cranoro po3Butky OOH, cepen sikux ocobnmBe 3HaueHH MaioTh b 3 «MimHe

160



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 2.

3n0poB’s 1 6marononyyusi» ta Hine 11 «Cranuit po3BuTok MicT 1 rpomaay. Lli
MDKHApPOAHI OPIEHTUPHU MIIKPECTIOIOTh HEPO3PUBHUN 3B’S30K MK CTaHOM
MICBKOTO  CEpEOBHUINA, SKICTIO JKUTIOBO-KOMYHAJIbHOI 1H(QPACTPYKTypH,
CaHITapHUMH YMOBAaMU Ta piBHEM I'POMaJChKOTO 3J0POB’sl.

Ha eBpomnelicbkoMy piBHI MiAXOAU 10 OJaroycTpor Ta 3a0e3nedeHHs
HAJICKHUX YMOB IMPOKMBAaHHS HACENEHHS KOHKPETHU3YIOThCS Yy TMPaBOBUX 1
nonitTnyHUX aktax Pagu €Bpormm ta €Bpomneiickkoro Coro3y, siki BU3HAYAIOTh
NOPOBIHY POJIb OPraHiB MICHEBOr0 caMOBpPSAYBaHHA Y (OpMyBaHHI 0€3MEYHOTO
Ta 3JI0POBOr0 MICHKOTO cepenoBuiia. bazoBum gokyMeHTOM y miii cdepi €
€Bpormeiicbka XapTis MiclieBoro camoBpsiayBaHHsa (1985 p.), mo 3akpiriioe
OPUHIMIIK JIelleHTpati3ailii, CcyOCHIIapHOCTI Ta aBTOHOMII TEPUTOPIATIBHUX
rpoMaj; y BUPIIIEHHI MUTaHb MICHEBOr0 3HAYEHHSA. XapTis CTBOPIOE MPABOBI
nepeiyMoOBH Uil  €(PEKTUBHOIO  yOpPaBJIiHHA TEPUTOPIsIMHU, oOpraHizarii
0JIarOycTpol0 Ta CaHITApHOrO HArjsAly, a TaKOX CIYIrye KOHIENTYalbHOIO
OCHOBOIO pedOpM MICLIEBOTO CAMOBPSAIYBaHHS B YKpaiHi.

VYpaxyBaHHSI MIXKHApOIHOTO JOCBIY OCOOJIMBO BaXKIIUBE AJiA Y KpaiHu, AKa
pebopmMye cucTeMy NPOCTOPOBOTO TIUIAHYBaHHS Ta aJanTye HaIlOHATbHY
MOJIITUKY 10  €BPOMEMCHKUX  CTaHIApTiB. 3MIHM B  MICTOOYIIBHOMY
3aKOHOJIABCTBI, 1HIiIiHioBaHI MiHperioHoMm, OyJid CIpSMOBaHI Ha ACPETYJISIIIIO
OyniBenbHOI cdepu Ta MMABUINCHHS 1HBECTUIIMHOT NPUBAOIMBOCTI, MPOTE
mporeaypa JepKaBHOI EKCIEePTU3U MICTOOYAIBHOI JTOKyMeHTaIli (QakTHIHO
yCyHyJla MEIMKO-CaHITapHY CKJIaI0BY, TNEpPEAaBIIM OI[IHKY CaHITapHOIO Ta
eniieMigHoro O6aromonydds Bif ¢axiBI[iB OXOPOHHU 3JI0POB’S 10 apXiTEKTypHO-
OymiBeTbHMX MIAPO3AUIB. BHacIZOK mbhOro mociabieHO TPEBEHTUBHUN
KOHTPOJb 32 SKICTIO MICBKOIO CEpeloBHINAa Ta OJAaroycTpoeM. 3 MOYATKY
pedopmu (2010 p.) cucteMHU# nepKaBHUM HATIISIT 32 TOTPUMAHHIM CaHITAPHUX
HOPM MpHU BIJBEJACHHI 3€MeJlb, MPOEKTYBAaHHI Ta BBEJICHHI OO0’€KTIB B

eKkcIuTyaTanio (akTU4HO BIACYTHIM. BilCyTHICTH creniaii3oBaHUX TITEHIYHUX
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MiPO3AUIIB MPHU3BEa 10 Xa0OTUYHOTO JIAaHYBaHHS 1 YIIUJIbHEHOI 3a0y10BH, 1110
COPUYMHUIIO TOTIPIICHHS 1HCOJSIII W  OCBITJIEHOCTi, IEPEBAHTAXKEHHS
IHKEHEepHOT Ta coLiaJIbHOI 1HPPACTPYKTYpPH, 3POCTAHHS EKOJIOTTYHUX 1
CaHITapHUX PU3UKIB Ta MOTIPIIEHHS YMOB MPOKUBAaHHS HACEJICHHS.
[lopiBHsuIBHME aHami3 13 npakTukor Benukoi bputanii mokasye, 1mo
e(eKTUBHHUI OJaroycTpii MOXJIMBUH 32 yYMOBH >KOPCTKOI'O MPEBEHTUBHOTO
KOHTpPOJI0 3 OOKYy MICLEBUX OpraHiB Biagu. 3akoH Bemnukoi bpurtanii mpo
oxopony 3mopoB’ss (11 cepnus 1875 p., rmaBa 55) BuU3HAuae MepeIiK
«HE3PYYHOCTEW», M0 MiJJATaloTh BHUSBIEHHIO Ta YCYHEHHIO, 30KpeMa
3a0pyJIHEHHSI JKUTJIA, BOJIOWM, HAKONMWYEHHS BIAXOJIB, HEHAJEXHI YMOBHU
yTPUMAaHHS TBapUH 1 MIKIJJIMBI BUKUAU MiANpueMcTB. KOHTpOIb MOKIaAEHO HA
MICIIEB1 pajau, SKI MPU3HAYAIOTh MEJAMYHUX TMPAIlIBHUKIB Ta IHCIEKTOPIB s
nepeBipoK, ¢ikcallii TOpyIeHb 1 BAMOTH iX YCYHEHHS Y CIIPOIIEHOMY CYIOBOMY
nopsiaky. Jlist onTmMmizanii pecypciB JAOMYCKAEThCsA 00’€IHAHHS paloHIB 13
NPU3HAYEHHSIM CHIJIBHOTO 1HCIEKTOpAa Ta MPOMOPLIMHUM PO3MOALIOM BHUTpAT.
[Taparpad 26 3axony nependadae mrpadu 3a caMOBiIbHE OYIIBHUIITBO Ta IIPaBO
MICIICBOi BJIQJIM HA 3HECEHHS HE3aKOHHUX OO0 €KTIB 13 CTSATHEHHSM BHTpAT 13
nopymHuka [8]. AmHrmilichka MOJENh TaKOX Iependadae mpaBO T'POMASH
MOBIIOMJISITH TIPO «HE3PYYHOCTI», M0 3abe3leuye 3alydeHHs HaCEeJeHHs J10
KOHTPOJIIO 3a 0J1ar0ycTpoeM i hopMye MPO30py B3aEMO/IIFO BIIAJIM Ta TPOMAJIH.
Hopsespka cuctema Harmsgy 3a OJIaroycTpoeM 1 CaHITApHUM CTaHOM
periaMmeHTyeThcsi 3akoHoM Hopserii mpo oxopony 3mopoB’ss Ne29 (2011 p.) i1
BHUPI3HAETHCS CYYaCHUM YMPABIIHHSAM PU3HKAMH Ta IHTETPAIIEI0 CAHITAPHOTO
KOHTPOJIIO 3 TPOMAJCHKUM 370pOB’sM. MicmeBi opraHd BIagu TMOBUHHI MaTH
MEIUYHUX KOHCYJIBTAHTIB 1 CIY)KOOBIIIB OXOPOHHM 3J0pPOB’S, 5IKI BUKOHYIOTH
KOMIUIEKCHI (DYHKITIi: KOHCYJIBTYBaHHS, KOHTPOJIb CAaHITAPHOTO CTaHY JOBKLLIA,
MOHITOPUHT 1H(EKIIHHUX 3aXBOPIOBaHb Ta TOTOBHICTh 10 HaJI3BHYAHHUX

cutyauil. 3rigHo 31 ctarreio 13 3akoHy, cHeuiaiicTd MarTh HEOOMEKEHUU
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JOCTYI 10 00’ €KTIB 1 MaliHa, MOKYTb BIAOMpPATH NPOOH, OTPUMYBATH JOKYMEHTH
Ta 3aJydaTd MOJIIIIO0 JUIsl 3a0e3MeUeHHs MePEeBipOK, a BUTPATH Ha TX MPOBEICHHS
nokJjafarThess Ha mnopymHuka [9]. Takuit mexaHi3m 3a0e3nedye epeKTUBHUI
MPEBEHTUBHUN 1 PEAKTUBHUN KOHTPOJb 0JaroycTporo Ta CaHITapHOrO CTaHy Ha
MICIIEBOMY PiBHI.

VY Tonemil (yHKIIT CUCTEMATHYHOTO CAaHITAPHOT'O HATIIAAY Ta KOHTPOJIIO
3a TITI€EHIYHUMHU yYMOBAaMH JKUTTS HACEJICHHS BUKOHYE CHeIlialbHa JepKaBHA
iHcTuTyia — [epxaBHa canitapHa iHcnekuis (Panstwowa Inspekcja Sanitarna,
PIS), ctBopena BignmoBigHo 1o 3akonHy PecnyOmiku Ilonbuii «IIpo JlepxkaBHy
caHiTapHy 1Hcmekmio» Big 14 0epe3ns 1985p. Ta miANOPSIAKOBYETHCS
MinictepctBy oxopoHu 3a0poB’s [10]. OcHoBHa MeTa IHCHEKIli — 3aXHUCT
3I0POB’Sl HACEJIEHHsS NUISIXOM KOHTPOJIIO Ta HArjsjy 3a CaHITApHUMH 1
TITIEHIYHUMU YMOBaMHU JKUTTS B PI3HUX cdepax cycmiibHOI AISIBHOCTI Ha
HAI[lOHATPHOMY Ta MICIIEBOMY pIBHAX. I[HCIEKTOpW HaIUICH] IIUPOKHUMHU
MOBHOBAXEHHSIMU: KOHTPOJIb OO ’€KTIB 1 TEPUTOPiH, AOCTYyH OO 3aKJIaaiB 1
OyniBeTbHUX MalaHUMKIB; BUTpeOyBaHHs 1HGOpMAIlii Ta TOKyMEHTAIlli; BiaOip
npo® TIpyHTy, BOJHM, TIOBITPSA Ta IHIIUX C€JIEMEHTIB CepeOBHINA JJIs
7a00PATOPHOTO JOCIIKEHHS; 32 IOTPeOU — BTPYUYaHHS y KUTIOBI MPUMIIICHHS
Ipu 3arpo3i caHiTapHoi HeOe3meku. Y pas3l MOpyIIeHb CaHITApHUX HOPM
IHCIIEKIIiI MOXXE BHUJAaBaTH OOOB’SI3KOBI aAMIHICTpATHBHI TpUNKHCU abo
3aCTOCOBYBaTH OOMEXYBaJIbHI 3aXOJM, BKIIOYHO 3 THMYAaCOBUM 3aKpUTTAM
00’ekTiB. J{isTBHICTD IHCHEKIIi cpsMOBaHAa Ha 3a0e3rnedeHHs Oe3MeYyHOro Ta
KOM(OPTHOTO MICBKOTO CEpPEOBUINA, MIATPUMAHHS YHUCTOTH TEPUTOPIN 1
rpOMaJICbKUX OyaiBeb, KOHTPOJb 3a IIIyMOM, 3alaxaMH Ta BIJIXOJaMH, a TaKOX
Ha 3amo0iraHdsl BUHUKHEHHIO 1 TOMIMPEHHIO €MiIeMiil 1 3aXBOPIOBAHb.

Cucrema  TIONBCHKOI  CaHITapHOI  I1HCHEKIl  TPYHTYETbCS  Ha
LHEHTPAII30BaHIA CTPYKTYpl 3 KEpPIBHUM OpPraHOM Yy CTOJIMI[lI Ta MEPEXKEI0

TEPUTOPIATIBHUX MiIPO3ALTIB: BOEBOJCHKI 1HCIEKTOPU KOOPAUHYIOTh NISIIBHICTD
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y MeXax BO€BOJICTBA, MOBITOBI IHCHEKTOPU 3IMCHIOIOTH HArjisA] Ha piBHI
MOBITIB, a MICIIEBI CaHITAPHO-EMIAEMIONOrIYHI CTaHLIl BUKOHYIOTh (PYHKIII
Harjasay B rpomazax. Taka opraHizaiiiiHa MoOJeNb 3a0e3neyye CUCTEMHUM
KOHTPOJIb CaHITApPHUX YMOB 1 OJAaroycTpol SIK y MICTax, Tak 1 B CUIbCBHKIM
MicueBOCTl. [lonbechbkuil MiX1J MOEJHYE MPEBEHTHMBHI Ta ONEPATUBHI 3aXOJU:
peryyisipHi  TEpeBIPKHM TPOMAJACBKUX MPOCTOPIB, OyaiBeIb 1 JUTSIYUX
MaliIaHYMKiB; KOHTPOJb 3a SAKICTIO TOBITPsS, BOJOMOCTAaYaHHSIM  Ta
1H(GpacTpyKTypor0 MpHU  BHUSBICHHI HENOJIKIB, MEpPEeBIpKY JOTPUMaHHS
CaHITapHUX HOpPM MiA yac OyJIBHMUTBA Ta peKOHCTpyKii. HesBaxaroun Ha
JepKaBHUN XapaKTep CIyKOW, I1HCIEKIisSi aKTUBHO CIIIBIPALIOE 3 MICIIEBUM
CaMOBPSIyBaHHSM Yy IUIaHYBaHHI 3aX0JiB Oiaroyctporo, oOMiHi iH(opMailieio
Npo PHU3WKH Ta KOOPAWHAIII i MPU MOPYIICHHSX, MO JO03BOJISE MOETHYBATH
JepKaBH1 CTAHIAPTH 3 MICIIEBUMH TTOTpeOaMHU.

AHaniz Mojeied Harisay 3a OJIaroycTpoeEM 1 CaHITapHUM CTaHOM Yy
Benuxkiit bpurtanii, Hopserii Ta Ilonbii moka3ye sik CITijibHI, TaK 1 BIIMIHHI PUCH.
Amnrmis Ta HopBerist BAKOPUCTOBYIOTh JEHEHTPAI30BaHUN MIAXIJ 13 CAMOCTIHHOO
poboToro MicrieBUX opraHi, ToAi sk Ilodbina mMae mEeHTpali30BaHY CHUCTEMY 3
KOOPJMHAITIEI0 HAa PI3HUX PIBHAX. B yciX TphoX KpaiHax iHCIIEKTOPH MOXYTh
NPOBOAUTH TEPEBIPKH, BUMAaraTH YCYHEHHS TOPYIIEHb Ta 3aCTOCOBYBAaTH
aaMIHICTpAaTUBHI CaHKIIi, mpu 11boMy B Hopserii Ta [ToibIi moOBHOBa)KEHHS MO0
JOCTyny IO MaiiHa Ta 3alydeHHS ekcnepriB mmpir. Dokyc wmomenei
BIIpI3HAETBCS: AHIJISL — KWUTIOBI W Tpomaachki mpoctopu, Hopseris -—
KOMITJIEKCHUN CaHITapHUI KOHTPOJb 1 TOTOBHICTH JO HaJA3BHYAWHUX CHUTYaIlil,
[lonmpma — 4wCTOTA BYNIWIb, 3aKIaAM XapuyBaHHS Ta OyiBeIbHI YMOBH.
3amydeHHs TPOMaJsiH aKTUBHIINIE B aHTIIHCHKIN Moneni, y [lomemii nependadeHo
MEXaHI3MH 3BEpPHEHb, a4 MEXaHI3MU pearyBaHHS BKJIIOYAIOTHh aJIMIHICTPATHUBHI

caHkKIlli Ta, B AHrmii 1 HopBerii, HOKpUTTSI BUTPAT MOPYIIHUKA.

164



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 2.

B ykpaiHCbKOMY 3aKOHOAABCTBI HArjsj 3a OJaroycTpoeM 1 CaHITapHUM
CTAaHOM HacCeJeHUX INYHKTIB HE BIJHECEHO J0 IOBHOBaXXEHb MIiHICTEPCTBA
OXOpPOHHU 3JI0pOB’s, IO PETYINIOE OXOPOHY 3J0pPOB’S Ta TPOMAICHKE 370POB’S
(3axon Ykpainu «IIpo cuctemy rpomMagicbkoro 310poB’s»). KoHTposs 3a SKicTIO
MICBKOTO CEPEJIOBHIIA MOKIAJEHO Ha CUCTEMY MICTOOYIIBHOTO PETYJIIOBaHHS Ta
OpraHu MICIICBOTO CaMOBpPSIyBaHHS, a TOPSAIOK HOro 3MiCHEHHS BHU3HAYCHO
3akonoM VYkpainu «IIpo OnaroycTpiii HaceleHMX MYHKTIB» Ta THUIOBUM
MOJIOKEHHSAM TIPO  IHCHEKIiI0 3 OJaroycTporo, 3aTBEP/UKCHHM HaKa3oM
Minperiony Ne 565 Big 04.07.2023 p. IHcnekuii € BUKOHaBYMMHU OpraHamu
MICIIEBOTO  CAMOBpSyBaHHS, SKi  KOHTPOJIOKOTH  JOTPUMAHHS  TPAaBHII
0JIaroycTporo, CTaH TEpUTOpid Ta 00 €KTIB, CKJIaAal0Th MPOTOKOJIU TIPO
aJAMIHICTPAaTUBHI ~ TPABOMOPYIIEHHS, MPOTE€  IMOBHOBAXKEHHA  IHCHEKIIH
0OMEXYIOThCA aIMIHICTPATUBHO-TOCIIOIAPCHKOI0 JISUTHHICTIO 1 HE OXOIUTIOIOTH
CaHITapHO-EMIAEeMIONOTIUHNN Yu mnpodutakTHIHU KoHTpodb [11]. Oxpemi
€JIEMEHTH CaHITapPHO-TIr€HIYHOI OIIHKU 3IHCHIOIOTHCS B pamMKaxX MiCTOOYIIBHOT
ekcriepTu3n TpoekTiB  OynmiBHunTBa (cT. 31 3akony «IIpo perymtoBaHHS
MICTOOY/IIBHOT iSTIBHOCTI») aKpPEAUTOBAHMMH EKCIIEPTHHUMHU OpraHizallisiMu, 3
MOXJIMBUM  3aJIydeHHsSM (axiBIliB 3 CaHITAPHOTO Ta EMiJAEMIOJIOrIYHOTO
Oyraromory4dsi, MpOTe e MEXaHI3M HOCHUTh Pa30BHM MPOEKTHUN XapakTep 1 He
3a0e3Ieuye CUCTEMHOI'O TMOCTIMHOTO Harjsay 3a CaHITApHUM CTaHOM 00’ €KTIB
omaroyctporo [12].

Bucnosku

1. TlopiBHsNIbHMIA aHaNi3 CBIAYNTH, MO e(QexTUBHUN OnaroycTpiii Ta
CaHITApHUHA HATJSAA Y €BPOMEHCHKUX KpaiHax IPYHTYEThCS Ha TPOBITHIA PO
MeIUYHUX (PaxiBI[iB y CHUCTEMI KOHTPOJIO MICBKOTO cepemoBuia. Y Bemukiii
bputanii, Hopserii Tta [lompmii Harmsm 3AIMCHIOIOTH JIKapi TPOMAJCHKOTO
3I0pOB’s, MEIMYHI1 KOHCYJbTaHTH a00 CIeIiani3oBaHl CaHITapHI 1HCIIEKTOPH, IO

3a0e3reuye HayKOBO OOIPYHTOBaHUM, IPEBEHTUBHUN Ta OPIEHTOBAHUM HA 3aXUCT
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3nopos’a minxia. IloegHaHHS MeIWYHOI EKCHEpPTH3U 3 aJMIHICTPATUBHUMHU
MMOBHOBA)XEHHSIMHU, MDKCEKTOPAJIbHOK KOOPAMHAIIEID Ta YYacT0O TIpOMaau
n03BoJis€  €(QEeKTUBHO 1AEHTU(IKYBaTHU pPHU3UKM Ta NIABUILYBATH  SKICTh
0J1aroycTporo.

2. B VYkpaiHi BIACYTHS IHTErpOBaHa MO/J€Jb CaHITAPHO-TITIEHIYHOTO
KOHTPOJIIO Y MICTOOYyBaHHI Ta 0JaroycTpoi, 110 HEraTUBHO BILUIMBAE Ha SIKICTh
MICBKOI'O CEpe/IoBHIllAa Ta CTaH Tpomajachkoro 3a0poB’s. lle minkpecmioe
HEOOXIIHICTh YJOCKOHAJIEHHS MPAaBOBOI'O PETYJIOBaHHS Ta TMOCUJIEHHS poJli

OpFaHiB MiCLIeBOI‘O CaMOBPAAYBAHHA 3 YPpAaXyBaHHAM CBPOHeﬁCBKHX IMPAKTHUK.
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HOIUPPOBA TPAHC®OPMALIA KPUMIHAJIBHOI'O
CYAOUYNHCTBA

DIGITAL TRANSFORMATION OF CRIMINAL JUSTICE

Anomauis

VY cratTi BCeOIUHO pO3rIAHYTO HMU(PPOBOi TpaHCchoOpMaIllii KPUMiHATEHOTO
CYyIOYMHCTBA. 3IIMCHEHO TPYHTOBHUHN aHANI3 CyYyaCHHUX TEHICHIIN 1 BUKIUKIB
udpoBoi Tparchopmallii KpUMIHATFHOTO CYJOYMHCTBA B YKpaiHi B KOHTEKCTI
BOEHHOTO CTaHy. PO3MIsIHYTO TipoIiec BIPOBAHKEHHS €JIEKTPOHHOTO CYI0YMHCTBA,
EJIEKTPOHHOTO JOKYMEHTOOOIry Ta BiICOKOH(DEPEHIB3B SI3KYy SK KIIOYOBUX
IHCTpYMEHTIB 3a0e3leueHHs] 0e3MepepBHOCTI, TOCTYMHOCTI W CHpPaBeIJIMBOCTI

CyIOBHX TMpOLIECIB HABITh B yMOBaxX HaJ3BUYAllHUX OOCTaBUH. 30CEPEIKEHO
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yBary Ha NMUTaHHSX TapaHTYBaHHs IpaBa HA CHPABEIJIMBHHA CYI, MPOIECYaTbHOT
PIBHOCTI CTOpPIH, 3aXMCTy MEPCOHAIBHUX JaHUX Ta 1HPOpMaLiiiHOI Oe3mexku mif
yac nudposizaiii cygounHcTBa. [IpoaHanmi3oBaHO TiepeBaru €JICKTPOHHUX
TEXHOJOTIA JUIsl ONTHMMI3alli JISIBHOCTI CYJOBUX OpPraHiB: ONEpPaTUBHICTH,
MPO30PICTh, MIA3BITHICTh, MiHIMI3aIllsl (DI3UUYHUX KOHTAKTIB, MIJBUIICHHS SKOCT1
CYyJIOBUX PpillIEHb 4Yepe3 IIBHIAKUN AocTyn Ta o0poOKy iHdopmanii. Bognouac
BUCBITJICHO OCHOBHI MpoOjieMH, WI0 [MOCTalOTh Ha HUIAXY HUPPOBOI
TpaHchopmallii: HEOOXINHICTh  ajamnTaiii 3aKOHOJABCTBa, CTaHJapTH3aIlli
CJICKTPOHHUX TMpoIEeayp, 3abe3reueHHs KiObepOe3nmeku, pPIBHOTO JOCTYIY O
TEXHOJIOTIH JII1 BCIX YYaCHHKIB IMPOIECY, OCOOJMBO BPa3IWBHUX TPYI, a TaKOXK
TEXHIYHOT Ta MUGPOBOT TOTOBHOCTI CYAIB 1 MPAaBOOXOPOHHUX opraHiB. OKpemMo
MiAKPECICHO 3HAYCHHS MIXKHAPOHOTO JIOCBITY Ta peKOMEHaIll|, K1 MalOTh OyTH
aJanToOBaHl J0 HAIlIOHAJBHUX peallii. AKIEHTOBAaHO Ha TMOTpPedi PO3pOoOKH
MPaKTUYHUX MEXaHI3MIB 30€peKeHHS JOKa30BO1 CHIIM €JIEKTPOHHHMX MaTrepialis,
KOHTPOJIO 32 JOTPUMAaHHSM TMPOLIECYalbHUX TapaHTii Ta (QYHKIIOHYBaHHS
€JICKTPOHHUX CHUCTEM Y IMepioau KibepaTtak uu mepedoiB 31 3B’ sa3koM. Harosomieno
Ha BKJIMBOCTI MOJAJIBIIUX JOCTKEHB s (POPMYBaHHS KOMILIEKCHOTO ITIIXOAY
70 YAOCKOHAJICHHS HOPMATHUBHOI 0a3W 1 MPaKTUYHUX MPOIEAYyp YV HUPPOBOMY
KPUMIHAJIBFHOMY IPOIIECi, 1[0 OCOOJIMBO aKTyalIbHO JIJIsl YKpaiHu B yMOBaxX BiHHHU.

Knrouosi cnosa: eneKTpoHHE CYIOYMHCTBO, IMdpoBa TpaHchoOpmaIris,
BiICOKOH(EPEHII3B 30K, JIUCTAHIIIIHE CYJAOBE  3aciaHHSA, CICKTPOHHHI
JOKYMEHTOO0Ir, KpUMiHAbHE TMPOBA/KCHHSA, KpPUMIHAJIBHE CYJAOYHMHCTBO,

IIpaBO3aCTOCOBHA IIPAKTHUKA, HaHiOHaJ'II)He 3aKOHOOaBCTBO.

Abstract
In the article it has been provided a comprehensive review of the digital
transformation of criminal justice. It has been presented an in-depth analysis of

current trends and challenges in the digital transformation of criminal proceedings
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in Ukraine in the context of martial law. The process of implementing electronic
justice, electronic document management, and videoconferencing has been
examined as key tools for ensuring continuity, accessibility, and fairness of court
proceedings, even under extraordinary circumstances. Particular attention has been
paid to guaranteeing the right to a fair trial, procedural equality of the parties,
protection of personal data, and information security during the digitalization of
justice. The advantages of electronic technologies for optimizing the work of
judicial bodies have been analyzed, including efficiency, transparency,
accountability, minimization of physical contact, and improved quality of court
decisions through rapid access to and processing of information. At the same time,
the main problems encountered on the path to digital transformation have been
highlighted: the need to adapt legislation, standardize electronic procedures,
ensure cybersecurity, provide equal access to technology for all participants in the
process — especially vulnerable groups — as well as the technical and digital
readiness of courts and law enforcement agencies. The significance of
international experience and recommendations, which should be adapted to
national realities, has been separately emphasized. The article underscores the
need to develop practical mechanisms to preserve the evidentiary value of
electronic materials, monitor compliance with procedural guarantees, and ensure
the functioning of electronic systems during cyberattacks or communication
disruptions. The importance of further research has been stressed, with a view to
forming a comprehensive approach to improving the regulatory framework and
practical procedures in digital criminal proceedings, which is particularly relevant
for Ukraine in wartime conditions.

Key words: electronic justice, digital transformation, videoconferencing,
remote court hearing, electronic document management, criminal proceedings,

criminal justice, law enforcement practice, national legislation.
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Ilocmanoexka npobremu. B ymoBax BOEHHOTO CTaHy B YKpaiHi MUTaHHS
€(EeKTHUBHOCTI, TOCTYMHOCTI Ta 0€3MeKNU KPUMIHAIBHOIO CYJJOUNHCTBA € OCOOIMBO
aKTyaJIbHUMH. BHpoBaKeHHS €IIGKTPOHHOTO TMPOBAIKCHHS, EJICKTPOHHOTO
JIOKyMEHTOO00Iry U BieOKOH(EPEHI3B 3Ky € HEOOXiMHUM Jisd 3a0e3MeUeHHS
0e3MepepBHOCTI Ta CIPaBEJIMBOCTI CYJOBUX MPOIECIB, 3aXUCTY MPaB JIOJAUHU Ta
JOTPUMAHHS NOPUHIMOY BepxoBeHCTBa npasa. Lludposizamis  go03BoIIsIE
MIHIMI3yBaTH (I3UYHUM KOHTAKT, MIABUIIUTH OMNEPATUBHICTH 1 MPO30PICTH
CYJOYMHCTBA, MPOTE BOJHOYAC CTBOPIOE HOBI BUKIWKH IS MPAaBO3aCTOCOBHOI
NPAaKTUKH: aJanTallii 3aKOHOJIABCTBa, 3aXHWCTy JaHUX, TEXHIYHOI TOTOBHOCTI
CYyIiB, MiABUILIEHHSA HU(POBOT rpaMOTHOCTI YYAaCHMKIB IMPOIIECY 1 TapaHTyBaHHS
nmpaBa Ha crpaBenauBui cya. HeoOXiHO BpaxoByBaTH MDKHAPOJIHHMM JOCBIJ,
aIanTyroud WOTro 0 HAI[lOHAJhbHUX OCOOJHMBOCTEH BOEHHOTO dHacy, a
KOMIUICKCHUI HAYKOBHMH aHali3 CIPUATHME BU3HAYCHHIO C(PEKTHBHUX IIIIAXIB
PO3BUTKY ITU(GPOBOTO KPUMIHAIBHOTO CYJAOYMHCTBA Ta 3aXHCTYy NpPaB YYaCHUKIB
porecy.

Ananiz ocmannix oOocnioycenv i nyonikauin. OcTaHHI HayKOBI1
JTOCIIJDKeHHsT — mpobsieMaTuku  IMdpoBoi  TpaHcopmarlii  KpUMIHAIBHOTO
CyIIOYMHCTBA B YKpaiHi 30CepeKYIOTbCSI Ha BIIPOBAKEHHI EJIEKTPOHHOTO
CyJIOYMHCTBA ¥ BiZIcOKOH(EPEHI3B sI3Ky B yMOBaX BoeHHOro crany. Haykogiii (1.
['mymiko, O. KpaBuyk, A. MoiceeBa, I. Mynpa, P. ConuibHEK Ta 1H.) aHaTI3yIOTh
MOJIEpHI3AIlI0 KPUMIHAIIBHOTO TMPOIIECY, CTBOPEHHS €JIEKTPOHHUX IIaTPOpM ISt
JTOKYMEHTOO00Iry 1 3a0e3meueHHs AUCTAHI[IIHOT y4acTi cTopiH. OCHOBHI BUKIUKH
CTOCYIOTBbCS 3aKOHOJABYOi ajanTaiii, KiOepOe3mekw, 3aXUCTy NEepCOHATBHUX
JaHWX, IMABUIEHHS IH(GPOBOI IPpaMOTHOCTI Ta TEXHIYHOI TOTOBHOCTI OpraHiB.
BogHouac 3anuimmaroThCs HEBUPIMIEHUMU MUTAHHS JTOKA30BOi CHJIM €IIEKTPOHHUX
MarepiajiiB, 3a0e3NeUeHHs 3MarajJbHOCTI CTOPIH i Yac JUCTAHIIMHUX 3acCi/laHb,
CcTaOUIbHOT POOOTH EJIIEKTPOHHUX CHUCTEM, KOH(DIIEHIIHHOCTI iH(popMalii Ta

3aXMCTy MpaB Y4YaCHUKIB y pa3i kibeparak abo nepe0oiB 3B’s3ky. HeoOximHuit
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CUCTEMHUH MIAX11 10 aHai3y BIUIMBY LHMQPOBi3allii Ha IpaBa yYaCHUKIB MPOLIECY
Ta MiHIM13a1lii BIAMOBIHUX PU3HUKIB, 1110 OCOOJUBO aKTyaJlbHO B YMOBAaX BIMHH.

Memoro yiei cmammi € KOMIUIEKCHUHM aHasi3 ocobiuBocTed 1uppoBOi
TpaHcpopMallii KpUMIHAIBHOTO CYJOYMHCTBA B YKpaiHi B YMOBax BOEHHOTO
CTaHy.

Buknao ocnoenoco mamepiany Oocniodxcenns. Ha cydacHomy erari
PO3BHUTKY MPABOBOI CUCTEMH YKpaiHU BIIPOBAKEHHS €IEKTPOHHOTO CY/IOUNHCTBA
B KpUMIHAJIBHOMY IPOBAJKEHHI € aKTyaJlbHUM, OCKUIbKM BIANOBIAA€ TEHACHIISIM
mudpoBizanii i onTUMIzallil CyJOBUX OpraHiB. EJeKTpOHHE CyIOYMHCTBO CHpUSE
e(EeKTUBHOCTI, MPO30POCTI Ta JIOCTYMHOCTI TPABOCYIJs, AaBTOMATH3YIOUH
00poOKy, 30epiraHHs 1 mepejady JIOKYMEHTIB, CIPOIIYIOYH KOMYHIKAII0 MixX
CTOpOHAMU Ta 3a0e3Meuyrvr OTIepAaTUBHUHN JOCTYII 10 CYJOBHX PIllICHb.

Y KpUMIHATbHOMY TIPOBAKEHHI EIIEKTPOHHE CYJOYMHCTBO CKOpPOUYE
CTPOKH PO3IJISIAY CIpaB, 3MEHIIYe HAaBaHTAXKEHHsSI Ha CY/AJIB, MIABUIILYE SKICTb
CyIOBUX pIllleHb 3aBIsSKH IIBUIKOMY aHalizy iHdopmallii, MIHIMI3yE PU3HKH
BTpaTH 4YM MIAPOOKM MaTepialliB Ta 3a0e3nedye KOHTPOJb 3a JOTPUMAHHSIM
IpoleCyaJIbHUX HOPM. BiamoBiHO, BIPOBAKEHHS Cy4YacHUX i1H(GOpMAaIIHHUX
TEXHOJIOT1H Y KpUMIHAJIBLHOMY IPOBAKEHHI JI03BOJISIE aBTOMATU3YBAaTH TOTaHHS
Ta PO3TJIS] KJIOTOTaHb, OTPUMAaHHS IMOBIIOMIICHB, MOJAHHS J0Ka3iB y IudpoBii
dopmi Ta peecTpamiro TpoOIECyaTbHUX Jii. BUKOpHUCTaHHS €IEKTPOHHOTO
CYJIOYMHCTBA MA€ TPYHTYBATHUCS HA HAJIEKHOMY MTPAaBOBOMY MIATPYHTI.

[IpaBoBe  3a0e3meueHHs  EIEKTPOHHOTO  CYAOYMHCTBAa B  €BpoIri
3amovyaTkoBaHo Pexomenmamisimu Rec (2001) 2 ta Rec (2001) 3 Kowmitety
MinictpiBs Pagm €Bpomnm 11010 MojepHi3amii CyJIOBHUX CHCTEM Ta HaJlaHHS
IOPUANYHIX TIOCIYT 13 3aCTOCYBaHHSM Cy4acHUX iH(QoOpMaIiiHuX TeXHOJorid [1;
2]. VYkpaina, sk wien Pamu €Bpomm, momyuwmnacs no iHpopMartusarii CyaoBOi
nismpHOCTI, yxBanuBmM 22 TtpaBHs 2003 poky 3akoH «IIpo enekTpoHHi

JOKYMEHTH Ta EJIEKTPOHHUN JOKYMEHTOOOIr», SIKHUM PEriiaMeHTye CTBOPEHHS,
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o0ir 1 30epiraHHs €JIIEKTPOHHUX JOKyMEHTIB [3]. 3aKOHOJABCTBO MO0
€JIEKTPOHHUX JIOKYMEHTIB Ta €JIEKTPOHHOIO JOKYMEHTOOOI'Y pPEryiIlo€eThCs
HU3KOI0 HOPMATUBHUX aKTiB, cepen skux 1 [{uBuipbHUM konexe Ykpainu. OnHax 1i
MIOJIO’KEHHS HE y3TO/KEHI 3 MPOIeCYaIbHUM 3aKOHO/IABCTBOM, Y PE3yJbTaTi 40T
YUHHI MPOIeCYyaabH1 3aKOHU HE MICTATh 3rafl0K PO BUKOPUCTAHHS €JIEKTPOHHOTO
JIOKYMEHTOO0O0ITY B CyJax.

BaxxnmuBUM HOpPMATHBHO-TIPAaBOBUM aKTOM B aCIEKTi 3ampOBaKEHHS
€JIEKTPOHHOTO CYJOYMHCTBA, CEpe] 1HIIOrO0 B KPUMIHAIBHOMY MNpPOBAJKEHHI, €
3akon Ykpainu «IIpo noctyn no cygoBux pimenb» [4] Big 22 rpyans 2005 poky.
BiH BH3HAua€ MNPUHIUNM JIOCTYIy O CYAOBUX PIlIEHb Ta PErYIIoe
GyHKIiOHYBaHHS €IMHOTO ACPKABHOTO PEECTPY CYAOBUX PIIICHb, IO 3a0e3meuye
BIIKPUTICTh, KOHQIAEHIIHHICTh Ta YHIBEPCAIBHICTh AOCTYMY, CIpHsE peanizalii
npaBa Ha OCKap)KEHHsS, OJHAKOBOMY 3aCTOCYBaHHIO HOPM, MiJIBHINEHHIO SIKOCTI
CYJIOBHX PillIeHb 1 CIPOIIEHHIO aHAII3y CYI0BOI MpakTuku [5, ¢. 95-99].

[Ipy upomMy Haroiaocumo, MO0 Mepexif 10 EJIEeKTPOHHOrO CYIOYMHCTBA
noTpedye KOMIUIEKCHOTO BHUPIIIEHHS CYMYTHIX MpoOJieM 1 3HaYHUX (hIHAHCOBUX
BUTpaT, IO y TMEPCHEKTHBI Mae 3a0e3MeUYnTH CEKOHOMII KOIITIB. YKpaiHa,
IparHy4yd BIATOBIIATH MDKHAPOAHUM CTaHJapTaM JOCTYITHOTO TIPaBOCYJS,
aKTUBHO JOJY4Ya€eThCs 10 Tpoliecy iHpopMaruzallii cymoBoi cucremu. €nuHa
cynoBa iH(opmaliiHo-TenekoMyHikaiiiaa cuctema (gan — €CITC) aBromaTuzye
JOKYMEHTOO00Ir, pO3MOMAiT CHpaB, OOMIH JOKyMEHTamMH, (DiKcaIito CyJ0BOTO
MPOIIECy, YIacTh Y 3aCiTaHHAX B PEKHUMI BiICOKOH(EPEHIIii, 3BITHICTh 1 HaJaHHS
iHbopMarliitHo JomoMoru cyasaM. Y cynax QyHKIioHyroTs Taki moayni €CITC,
gk «Emektponnuit  kabimer», «EmekTpoHHWH cya» Ta  miacucTema
BificokoH(DepeHI3B 3Ky [6]. BakiuBUM eTarmoM BIPOBA/KEHHS €ICKTPOHHOTO
CynounHCTBa € po3pobsenHs Crtpaterii po3BuTKy mpaBocyias Ha 2025-2030

POKH SIK €TMHOTO IOKYMEHTY peOpMyBaHHs CyI0BOi cuctemu [7].
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Cepen mpaBOBUX MiICTaB YHPOBAKEHHS EIEKTPOHHOTO CYJOYMHCTBA B
KPUMIHAJIBHOMY MNPOBaJKEHH1 BUAUISAEThCA [loNOXKEHHS Mpo aBTOMATH30BaHY
CUCTEMY JIOKYMEHTOOOIry Cyany, UI0 perjiaMeHTye ii (QYHKIIOHYBaHHS:
peeCTpaliio Ta PO3MOJALUT CIpaB, BU3HAUYCHHS MPUCSHKHUX, 1HQOPMYBaHHSA MPO
CTaH pO3IJsAy, ONPWIIOJAHEHHS JaHUX, 30epiraHHs €JEeKTPOHHUX TOKYMEHTIB,
(opMyBaHHS CTaTUCTUKHM, BUJA4y KOMNIA CYJOBUX pIII€Hb, aBTOMaTUYHE
HaJICWIAHHS IOKYMEHTIB Ta Tiepeiady CIpaB J0 eIEKTPOHHOTO apXiBy [8].

OxpemMo BapTo 3ayBaKHUTH, IO B YMOBaX BOEHHOTO CTaHy MpaBOBa CUCTEMa
YKpaiHu  CTHKa€Tbcs 3  BUKIMKAMU  [IOJI0  3a0€3MEYCHHS  BUKOHAHHS
KPUMIHAJIIBHOTO TIPOIECYaTbHOTO 3aKOHOJABCTBA Ta TapaHTyBaHHS TIpaB
YYaCHUKIB MPOBAHKEHHS. 3 OTJIsiy Ha 0OMeXeHHs (Pi13UYHOT MPUCYTHOCTI CTOPIH,
CyJIOBa CHCTEMa BUKOPHUCTOBYE EIIEKTPOHHI 3aco0M 3B’S3KYy SIK albTEPHATHBY
TpanuuiiHuM popmaM KoMmyHikaiii. BineokoH]epeHI3B 130K y KpUMIHAIBHOMY
IPOBaKEHH1 3a0e31edy€e ONMepaTUBHICTh, JOCTYMHICTD 1 0€3MeKy MpolecyalbHUX
N, crnpusie peamizaiii NPUHIMIY 3MarajJbHOCTI Ta TapaHTIAM aJIBOKaTChKO1
nisibHOCTI.  OmHAaK  HWOTO  3aCTOCYBAaHHS — CYNPOBOJKYETHCS — MUTAHHAMHU
inenTudikamii ocobu, KoHQIAEHIIHHOCTI, ¢ikcamii aid Ta 1HGOpPMALIHHOT
0e3nekr. AKTyalTbHUM € KOMIUICKCHHM aHalli3 MmepeBar, pu3HuKiB 1 BAOCKOHAJIECHHS
HOPMATHUBHOT'O PETyJIIOBAHHS €JIEKTPOHHOI KOMYHIKAIlll B HAJA3BHUYaWHUX yMOBaX
JUTSE 3aXHUCTY TIPaB YYaCHUKIB MPOIIECY.

Sk 3a3navarots . ['mymko ta A. MoiceeBa, i3 BBEJIEHHSIM BOEHHOTO CTaHY B
VYkpaiHi KpuMiHaJIbHE MPOIECyalbHEe 3aKOHOJABCTBO OyJIO 3MIHEHO, 30Kpema
IOJI0 TOPSAKY MUCTAHIIMHUX CyHoBUX 3acimanb. Bim 14 kBitHs 2022 poky
NUTAHHSA TPOBEICHHS AUCTAHLIHHOTO CYIOBOTO MPOBAIKEHHS CTAJI0 BUKIOYHOIO
KOMIIETEHITI€I0 CY/y, a TIO3UIlis OOBUHYBAYEHOTO BTPATHIIa BUPIMIadbHE 3HAYCHHS
— MPIOPUTET HAJAHO JAOTPUMAHHIO PO3YMHHX CTPOKIB po3risimy cmpasu [9; 10].
CynoBa mpakThka 3acTOCOBYe pimieHHs Paau cynniB YkpaiHu, 3riJHO 3 SKUM

Cy/IOB1 3acijaHHsI MPOBOJSTHCS 13 BUKOPUCTAHHSAM BJIACHUX TEXHIYHMX 3ac001B
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YYaCHMKIB Tpouecy (CyaaiB, MNPOKYypoOpiB, aJABOKAaTIB, CBIAKIB), a AJ 3B 43Ky
BUKOPUCTOBYIOThCS niporpamu «EasyCon», «ZOOM)» Tomo [9; 11].

O. KpaBuyk akueHTye Ha NPIOPUTETHOCTI BIACOKOH(PEPEHI3B SI3KY 13
BJIACHUX TEXHIYHHUX 3acO01B 3TiJHO 3 OHOBIEHOIO apxitekrypoto cr. 336 KIIK
VYkpaiHu, 10 CHOpomlye CYIOBUM pO3TJsa Ta 3MEHIIyE OpraHizaiiiHi ¥
MarepialibHi BUTpaTi. OCOOIMBO 1€ BAXIIMBO IiJ] Yac BIHU, KOJIU BUKOPUCTAHHS
CyIIB pi3HMX OOJIacTeil Mg BiAcOoKOH(DEPEHIi MOXKe MPU3BECTU 10 BIAKIAJIEHD
4yepe3 MOBITPSIHI TPUBOTH a00 BOEHHI MO/I1i, HATOMICTh 3B’ 130K 13 BJIACHUX 3aC001B
JI03BOJISIE  YYACHUKY TpHEIHATHCS 3 OesmeuHoro wmicis [12]. bimemie 3a Bce,
3aKOHOJIaBEllb HArOJIONIY€E, IO JTOMHUT CBIKA, MOTEPIUIOTO YM CHelialicTa Mae
BiIOyBaTHCs B peXUMI BIICOKOHEpEeHIli Juie B NPUMIIIEHH] CYAOy,
BU3HAYCHOMY CYJOM, aje TiJ 4Yac BOEHHOTO YHM HaJ3BHYAfHOTO CTaHy
JIOIYCKA€EThCS MOKJIUBICTD JIONUTY 3 BUKOPUCTAHHIM BJIACHUX TCXHIYHUX 3aCO0iB
y BUHATKOBUX BUNajkax [12].

JlucTaHIiiHI CyAOB1 3acijaHHS, TOMNPU IXHIO aKTyaJIbHICTh Y BOEHHUX
yMOBax, MalOTh CYTTEBI TEXHIUHI1 Ta MPOIEAYPHI HEJOJIKH, Ha SKI 3BEPTAIOTh
yBary aaBokaTu. Cepel OCHOBHHX MPOOJIeM HA3WBAIOTh: CKIAAHOIII 3 HAIEKHOIO
inenTudikaiiero ocobn 0e3 MepeBipKU OPHUTIHAIIB JIOKYMEHTIB, HEMOXKIIUBICTH
3a0€3IMeUnTH 03HAMOMIICHHSI Y9acHUKA 3 HOro mpaBamMu Ta OTPUMATH BIITIOBIIHY
PO3ITHUCKY, a TAKOXK PU3HKHU MOPYIICHHS KOHQIIESHIIHHOCTI, HeyIepeHKEHOCTI Ta
MOXKJIMBICTh CTOPOHHBOT'O BIUIMBY Ha 0coOy mo3a Mmexamu cyny [9]. Bkazani
HEJIOJIIKA ICTOTHO BIUIMBAIOTh HAa SKICTh 1 CHPaBEIJIMBICTh KPUMIHAIBHOTO
mpouecy. Jnms iX TMOJONAaHHA TPOMOHYETHCS BIPOBAHKCHHS JTOJATKOBUX
udpoBuX 3aco0iB imeHTU(]iIKaI] (ETEKTPOHHUM MIAMUC, OI0METpPis, IHTeTparis 3
nepxkaBHUMH peectpamu). Bignmosigao mo 4. 5 cr. 336 KIIK Vkpainu, ydacts y
JTUCTAHIIINHUX 3aCiJaHHSAX JIOMYCKAETHCS 13 3aCTOCYBAHHSIM BIACHUX TEXHIYHUX
3aco0iB Ta KBaJIi(IKOBAHOTO €JIEKTPOHHOTO MIiAMKUCY 3TiIHO 3 BUMOTramu €auHOT

cya0BOi 1HpopMalliiHO-KoMyHIKaiiiHOoi cuctemu [10]. IIpoTe HaBITH 111 3aX0Au
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HE rapaHTyIOTh a0COJIOTHOI JOCTOBIPHOCTI, IO MIATBEPIKY€E OOIPYHTOBAHICTH
aJIBOKaTChKUX MOOOIOBaHb.

[Ilono 0613HAHOCTI YYaCHUKIB y CBOIX MpaBax, TYT JOLUIBHO 3alpOBaIUTH
iHTerpoBaHi UM(POBI  NPOTOKOJIM, AKI O J03BOJSUIM  aBTOMAaTHU30BAHO
MIATBEPAXKYBATH O3HAHOMIIEHHSI OCOOM 3 1i IpaBaMM Mepe]l MOYaTKOM 3aciaHHs.
[le MOXe YacTKOBO BUPIMIUTU NPOOIEMY OTPUMAHHS PO3NHUCOK Y JUCTAHIIHHOMY
PEeXHMI, X04a JIFOACHKUH (DakTOp 1 Hamali 3aJUIIaTUMEThCS BaKIUBUM. [luTaHHS
KOH(1ACHIIIMHOCTI Ta HEYNEPEKEHOCTI 3acCIyroBYyIOTh OKpPEMOi  YBaru.
JucTanmiitnuit popMar QIHCHO YCKJIAJAHIOE KOHTPOJIb 3a THUM, UM He mnepelyBae
oco0a 1M CTOPOHHIM BIUIMBOM a00 TICUXOJOTIYHMM THUCKOM. MoskHa
3aMpOIIOHYBAaTH BUKOPHCTAHHS CIEIiaIbHUX TPOIeNyp, HAPUKIIAL, 000B’I3KOBE
BIZICOCTIOCTEPEKEHHS 32 BCIM MPOCTOPOM, Je repedyBae yyacHUK, a00 3amyyeHHs
HE3aJICKHUX CrocTepiradiB  oHmaiiH. OpfHAK, TIOBHICTIO YCYHYTH PH3HUKH
BTPYYaHHS CKJIQJTHO.

3arajgom, AUCTAHIIIHI 3aciTaHHs — 116 BUMYIIEHUN KPOK PO3BUTKY CYJIOBOi
CUCTEMHU, SIKUW Ma€ CBOi MepeBaru Ta HeAoJiKd. B ymoBax BiliHM BOHU CTalOTh
HE3aMIHHMMH, aj€¢ BOJIHOYAC BHUMAaralmoTh IMOCTIHHOTO BJIOCKOHAJEHHS SK
TEXHOJIOT1YHUX PIllleHb, TaK 1 3aKOHOJABYOTO PETYIIOBaHHS, 00 MaKCHUMAaJIbHO
3aXMCTHTH TIpaBa YYacCHHWKIB TIPOIleCy Ta 3a0€3MeUuTH CHpaBEIUBICTh
KPUMIHAJIBHOTO CY/IOYMHCTBA.

Bucnoexku. Otxe, BIPOBAJUKEHHS €JIEKTPOHHOTO CYJOYMHCTBA B
KpUMIHAJbHOMY TPOBAXKEHH1 BIIMOBINA€ CBITOBUM 1 €BPOTICHCHKUM CTaHIAPTAM
3MIACHEHHS] MPaBOCYJJs, a TaKOXX CyYaCHUM BHUKIMKaM, IIO CTOATh MeEpen
MpaBOBOIO cHucTeMOl0 Ykpainu. lle He nuiie TexHIYHEe HOBOBBEAECHHSA, a U
CTpaTeriyHUil HANPSAMOK PO3BUTKY CYAOBO1 BIaaH, SIKUI nependaydae miABUILIECHHS
podeCifHOTO PiBHSA CY/I/IIB, BAOCKOHAJICHHS MEXaHI3MiB 0OMiHY 1H(pOpMAITI€0 Ta
CTBOPEHHSI €IMHOI aBTOMATHM30BAaHOI CHCTEMH JOKYMEHTOOOIry. 3araiiom,

€JIEKTPOHHE CYJAOYHUHCTBO € TMEpPeayMOBOIO sl (OpPMYBaHHS BIIKPUTOIO,
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JOCTYITHOTO Ta €(PEKTUBHOIO CYAOBOIO MPOLECY, L0 CHPHUSIE 3MILHEHHIO JOBIPH
CyCHUILCTBA JI0 CYAOBOI Biagu 1 3a0€3MEUEHHIO CIPaBEIJIMBOrO PO3TISAIY B
KPUMIHAJIbHUX MPOBAJKEHHSX.

KpiM TOro, B ymoBax BOEHHOrO CTaHy OJIHIEI0 3 TOJOBHHMX TapaHTId
3a0e3MeUeHHs AOCTYMy N0 MpaBOCYIJAS Ta 3aXUCTy MpaB YYACHHUKIB MPOLECY €
BUKOPUCTaHHS BIACOKOH(PEPEHI3B 43Ky Y KpUMiHAIBHOMY NpoBapkeHHl. [lonpu
CYTTEBI MepeBaru AUCTAHIINHOTO QopMary, 30KpeMa OMepaTUBHICTb, THYUYKICTh 1
MOJIMBICTb TIPOBEICHHS CYyJOBUX 3acijaHb Yy HaJ3BUYallHUX yMOBaXx,
3aJIMIIAI0THCA aKTyaJbHUMU MUTAHHSA 11eHTU(dIKaIli ocoOu, 3aXUCTy iHpopMallii,
KOH(1IEHIIHHOCTI Ta HEYNEepPeKEHOCTI CyAO0BOro poO3risay. BupimeHHs mux
npobiseM  noTpedye  MOJANbIIOrO  BJOCKOHAJIEHHS  3aKOHOAaB4oi  0asw,
BIIPOBQ/DKEHHA CYYacCHMX TEXHIYHMX 3aco0iB 1 YITKOIO perjiaMeHTyBaHHSA
Opoueayp, IO J03BOJUTh MIHIMI3yBaTH PU3UKH Ta MIJBUIIUTH PIBEHb JOBIPU 10

IHCTUTYTY AUCTAHIIITHOTO CYJJOYUHCTBA.
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KPUMIHAJIBHE ITPOBAJI’KEHHS B YMOBAX BOECHHOI'O
CTAHY: PEAJIIL ChOI'OJEHHSA TA MPOLIECYAJIbHI HOBEJIN

CRIMINAL PROCEEDINGS UNDER MARTIAL LAW: CURRENT
REALITIES AND PROCEDURAL INNOVATIONS

Anomauis

Y crarTi JOCHKEHO BINIMB BOEHHOTO CTaHy Ha  3JIHMCHEHHS
KpUMIHABHOTO  TIPOBa/DKEHHS B YKpaiHi.  3ocepekeHo  yBary  Ha
Oe3MpereICHTHNX BUKIMKAX, M0 TOCTaTd TEpea CHCTEMOI0 KPHUMIHAIBHOI
IOCTHIII IMICIIS MOYAaTKy MOBHOMACITAO0HOT 30poitHOT arpecii pociiicbkoi geaepartii
24 mrotoro 2022 poky. Po3kpuTo BIUIUB BOEHHOTO CTaHy Ha BCl acCIEKTH
MPaBO3aCTOCOBHOI MPAKTUKHU: Bl ONEpPAaTUBHOI ajamnTallii HOpPMAaTUBHOI 0a3u 110

3MIHM KOMIIETEHIIi JEep>KaBHUX OpraHiB, OOMEXKEHHs MpaB JIIOAUHU U

184


https://orcid.org/0009-0000-3939-4156
https://orcid.org/0000-0003-0224-1767
https://orcid.org/0009-0005-3815-9599

STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 2.

pedopMyBaHHS TPOUEAYp JOCYJOBOTO PO3CHIAYBaHHS. 3MIHCHEHO aHali3
MIpaBOBUX HOBALlIH, 5IKi, 3 OAHOrO OOKY, MIABUIIYIOTh THYYKICTh Ta €(DEKTUBHICTD
KPUMIHAJIBHOTO TpOLieCy, a 3 IHIOIOTO — TMOPOKYIOTh PU3UKUA HAIMIPHOT
KOHIIEHTpaI[li MOBHOBAXEHb Yy CTOPOHM OOBHHYBAUYEHHS Ta MOXIJIMBI 3arpo3u
3acajzlaM BEpXOBEHCTBA IpaBa 1 3MarajibHOCTI. 30KpeMa, MPOAHAII30BaHO 3MIHH
3aKOHO/IABCTBA, 1[0 CTOCYIOThCSA MPOIECYaIbHUX TapaHTii Ta pPO3MOILTY
KOMITETEHI[IT MIX CYJOM 1 MPOKYpaTyporo, OCOOJMBOCTEH MPOBEICHHS CIITYNX
(pO3IIyKOBUX) i, 3aCTOCYBaHHS 3amOODKHMX 3aXOJIB Ta aBTOMATHUYHOI
NOpOJIOHTalli CTPOKiB 130isuii. JlocnipkeHO MUTaHHs OanaHcy MDK MyOJIYHUMU
iHTEepecaMu Oe3MeKku Jep’KaBU Ta IHAMBIAYaJbHUMH I[paBaMU yYaCHUKIB
KPUMIHAJIBHOTO TMPOBAKEHHS, 30CEPEKYIOUNCh Ha MpobieMax OOMEKEHHS
NpoleCcyalbHUX TapaHTid, 3a0e3MeueHHs CIpaBeJIMBOCTI CYIOBOTO pO3TISAY,
PIBHOCTI CTOpIH Ta 3amoOiraHHsi 3JI0BXKMBAHHAM 3 OOKY CIIIUUX 1 MPOKYPOPIB.
OOGrpyHTOBaHO HEOOXIIHICTH 1HTErparlii MUMPOBUX TEXHOJOTIN y KpUMIHAIBbHHUI
Ipolec B YMOBaX BOEHHOTO CTaHy, CTaHJApTH3allli €JIEeKTPOHHUX MpOoUeAyp 1
rapaHTyBaHHa 1HQopwMmariiinoi Oe3meku. [ligkpeciaeHo, 10 MEpPCIEKTUBU
BIIOCKOHAJICHHS 3aKOHOJABCTBA MOJIATAIOTH Yy TMOCWJICHHI CYIOBOTO KOHTPOJIIO,
3alpOBA/KCHH] JOJAaTKOBUX MPOIECYaIbHUX TapaHTId Ta NMPUBEACHHI HOPM Y
BIJIMOBIIHICTh 13 TMPEIEICHTHOK MPAKTUKOI MDKHAPOAHUX IPABO3aXUCHUX
THCTUTYIIIH.

Knrwouosi cnosa: kpuMiHanbHE TPOBAHKCHHS, MPABOBUN PEXHUM, BOCHHHM

CTaH, KOMIETEHIIIs, ClIia4i (po31IyKkoBi) aii, pedhopmyBanHs, TpaHchopMmalris.

Abstract

In the article it has been provided the impact of martial law on the conduct
of criminal proceedings in Ukraine. It has been focused on the unprecedented
challenges faced by the criminal justice system following the onset of the full-

scale armed aggression by the russian federation on 24 February 2022. The
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influence of martial law on all aspects of law enforcement practice has been
revealed: from the rapid adaptation of the regulatory framework to changes in the
competence of state bodies, the restriction of human rights, and the reform of pre-
trial investigation procedures. The legal innovations have been analyzed, which,
on the one hand, enhance the flexibility and efficiency of the criminal process, but
on the other hand, give rise to risks of excessive concentration of powers within
the prosecution and possible threats to the principles of the rule of law and
adversarial proceedings. In particular, changes in legislation concerning
procedural guarantees and the distribution of competence between the court and
the prosecution, the specifics of conducting investigative (search) actions, the
application of preventive measures, and the automatic extension of isolation
periods have been examined. In the article it has been explored the balance
between public interests of state security and the individual rights of participants
in criminal proceedings, focusing on issues such as the restriction of procedural
guarantees, ensuring the fairness of trials, equality of parties, and the prevention of
abuse by investigators and prosecutors. The necessity of integrating digital
technologies into criminal proceedings under martial law, standardizing electronic
procedures, and ensuring information security has been substantiated. It has been
emphasized that the prospects for improving legislation lie in strengthening
judicial control, introducing additional procedural safeguards, and aligning legal
norms with the case law of international human rights institutions.

Key words: criminal proceedings, legal regime, martial law, competence,

Investigative (search) actions, reform, transformation.

Ilocmanoska npobonemu. BoeHHudr ctaH B YKpaiHi TIOCTaBUB TMepea
KPUMIHATbHAM TPOBA/PKCHHSAM HOBI BHKJIHMKH, IO TMOTPeOyBalu IIBUAKOT
ajanTalii 3aKOHOJJAaBCTBA, CYJI0BOI CUCTEMHU Ta MPABOOXOPOHHUX opraHiB. OKpiM

e(hexTUBHOCTI, 0COOJIMBA yBara MPUAUISIEThCSA 3aXHUCTY OCHOBHHUX IpaB JIIOJUHH,
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30KpeMa MpaBa Ha cCIpaBenauBuil cyi. BiliHa BusBuia ciaOki MiICIsl YUHHOT
CUCTEMHM, aKTyaldi3yBaBIIM TMUTAHHS MPOLECYaAIbHUX TapaHTid, pO3MOJLTY
KOMIIETEHI[II MK CYJIOM 1 MPOKYPaTypolo, a TaKOK YAOCKOHAJICHHS CIIYUX Aii 1
3ano0bKHUX 3axoniB. (OcoOJMBOro 3HaueHHA HAOYJIM HOBI NpoLEcyalbHi
MEXaHI3MHU, CHpPsIMOBaHI Ha OallaHC MK JAEpKAaBHUMHU IHTepecaMu Oe3leKH Ta
IpaBaMU yYaCHHUKIB KpUMIHAJIBHOTO mpoiecy. [licins moyarky moBHOMAacIITaOHOT
arpecii pociiicbkoi geaepauii 24 narotoro 2022 poky, NpaBOBHIl peKUM BOEHHOTO
CTaHy mnepeadadae poO3IMIMPEHHS MOBHOBAXXEHb JEP>KaBHUX OPraHIB 1 THMYacOBi
0oOMEKeHHsI OCHOBHUX IpaB JtofauHu [1]. Lle 3ymMoBiII0€ HEOOXIIHICTH HAYKOBOT'O
aHaJI3y HOBMX HOPMATHMBHUX 3MiH Ta IX BIUIMBY Ha MPABOBHUH CTATyC yYaCHHUKIB
KPUMIHAIBHUX TPOLIEY].

Ananiz ocmannix oocnioxcens i nyonikayin. CTaH HAyKOBUX JOCHIKEHb
npoOJieMaTUKU BIUIMBY BOEHHOTO CTaHy Ha 3A1MCHEHHS KPUMIHAJIBHOTO
NPOBA/KEHHSI XapaKTEPHU3YEThCsl 3HAYHOI YBArol HAYKOBIIB [0 NHUTaHb
3abe3reueHHss OajmaHCy MK e(QEeKTHBHICTIO KPUMIHAJIBHOTO TMpoIlecy Ta
JOTPUMAHHSIM OCHOBHUX KOHCTUTYI[IHHUX TPaB JIIOJAUHU B YMOBaX Ha/I3BUYAHHUX
NpaBOBUX pEXUMIB. 30Kkpema, y cBoix mpamsgx yueni (/[.P. Bmacenko,
0.0.I'ymun, B.A. 3aBtyp, O.B.Iluenina, O.l. Tumenko, B.B. Tonuii,
T.I'. ®oMina ¥ iHII) aKIEHTYIOTh Ha HEOOXITHOCTI MOTpPUMaHHs OajaHCy Mix
e(hEeKTUBHICTIO KPUMIHAJIBHOTO IIPOIIECY B YMOBAaX MPABOBOTO PEKUMY BOEHHOT'O
CTaHy Ta 30€peKEHHSM OCHOBHHMX KOHCTUTYI[IWHUX TIpaB JIOAWHU. 3HaYHA
KUIBKICTh JOCHI/DKCHb aHali3y€e BiANMOBIIHICTh HAIIOHAIBHUX 3aKOHOJIABYUX
HOBAI[li MIDKHAPOJHHMM CTaHAApTaM 3aXWUCTy MpaB JIOJWHU, a TAaKOXK 3BEPTAE
yBary Ha pHU3WKH HAAMIpHOT KOHIIGHTpAIlli TMOBHOBAXXEHb Yy CTOPOHHU
oOBHHYBaueHHsA. BomHOYac HayKoBa NIHUCKYCiS 3alUIIAETHCS BIIKPUTOIO IIOO
ONTUMAJIBHUX MOJEeH amanTaiii KpUMiHAJIBHOTO MPOIECY 0 YMOB BOEHHOTO

CTaHy.
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Tomy wmemoro yici cmammi € BceOlyHE BHMBYEHHS MOJU(iKain
KPUMIHAJIBHOTO TMPOIECYATbHOTO PEryIIOBaHHA B TEpPiOJ] BOEHHOTO CTaHy Ta
BU3HAYEHHS IXHBOI Y3TOJKEHOCTI 3 KOHCTUTYIIMHUMU CTaHJapTaMHU.

Buknao ocnosnozo mamepiany oocniodxcenns. 3 METOIO BUSHAUEHHS BIUTUBY
BOEHHOTO CTaHy Ha MPOUEAYPY 3A1MCHEHHS KPUMIHAIBHOTO MPOBAIKECHHS BapTO
nepeayciM 3’SCyBaTH TEHE3Yy HOPMAaTHBHOTO pETYIIOBAaHHS BKa3aHOI cdepH
CYCNUIbHUX BIIHOCHMH. 30KpeMa, €BOJIOLIS KPUMIHAIBHOTO MPOILECYaIbHOrO
npasa posnovanacs micis nofid 2014 poky, konu Ykpaina 31TKHYJACs 3 aHEKCIEIO
Kpumy Ta 30poitHUM KOH(JIIKTOM y CXIIHMX perioHax. 3aKOHOJaBYUM akT Bia 12
cepnast 2014 poky mix HOMmepom 1631-VII iHTerpyBaB a0 mpolecyaibHOro
KOJIEKCY CHeI[iaIbHUN PO3JiJI, TPUCBIYEHUH JOCYJOBOMY pO3CIiTyBaHHIO B
eKCTpaopAMHApHUX yMmoBax [2, c. 546-548]. IlepBicHa Bepcis HMX HOPM Maja
HEJIOJIIKM  IMOJ0 OpraHizamii Harfisgay 3a [poLeCYalbHOK  JIISUIBHICTIO
npokypopis [3, ¢. 271].

Bonnowyac macmrabna 30poitHa arpecis 2022 poky iHimitoBajia TIHOOKI
3akoHoaaBY1 pedopmu. Hopmatusamit akt Ne 2201-1X, yxBanenuii HaBecHi 2022
POKy, JIOKOPIHHO 3MIHUB TIporecyalibHe peryntoBanHs [4]. [IpuHIHMIoBoro
IHHOBAIIIEIO CTAJIO 3aKPIIJICHHS TOJIOKEHHS MPO Te, 0 HAJI3BUYAHHUN TTPABOBUM
pexuM MoaudiKye MeXaHI3MHU peaiizallii MporecyalbHUX TPUHIMIIB, aje He
aHyJII0€ IXHIO CYyTHICTH [5, ¢. 18].

3MiHM Yy pO3MOAUTI KOMIETEHI[i MK CyJAOM 1 IpPOKypaTyporo Tij dYac
BOEHHOTO CTaHy TmepeAdadaloTh JeneryBaHHs (QyHKIIA  CHiq4oro  Cyzaul
MPOKYPOPCHKUM OpraHaM, 30KpeMa I0J0 CAHKI[IOHYBaHHS MPOIECYaTbHUX
MIPUMYCOBHUX 3aXO/IiB, 13011111 migo3proBanux A0 30 1i0, 703BOJIIB Ha OOIIyKH ¥
OTJISIAM OKWTJIA YW IHIIIOTO BOJIOAIHHSA ocoOu. OnmHak Taka Tmepeaada
IOPUCANKIIMHIX TTOBHOBAXEHb CTOPOHI OOBUHYBAaYEHHS MOPYIIYE MPOILECYaATbHY
piBHOBary, MPUHIUNHA 3MarajibHOCTI W CyNEepeYUTh €BPOTCHCHKUM CTaHAapTaM,

0COOJMBO 1I0/0 MpaBa oOMpaTH HAMCyBOpIMKA 3ano0bkHUN 3axin. Haitouibmry
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KPUTUKY BUKJIMKaJa HOpMa PO aBTOMAaTUYHY MPOJIOHTAIII0 CTPOKIB 1301111, IKY
Koncturymiithuii Cyn y 2024 poiii BU3HaB Takolo, 110 nopyurye OCHOBHUM 3akoH,
HaroJIOCUBIIIM Ha HEJOMYCTUMOCTI IIOBHOTO HIBEIIOBAaHHA KOHCTHUTYIIHUX
rapaHTiii HaBiThb 3a HaJA3BHYAHUX OOCTaBUH [2, c. 547; 6; 7]. 3anpoBaj>KeHHS
aBTOMATUYHOI MpOJIOHTaIlli ©0e3 CyIOBOIO KOHTPOJIIO CTBOPIOE  PHU3HKHU
3JI0BKMBaHb Ta HAJMIPHOTO OOMEXEHHs IpaB, ToMY pimieHHss KoHcTUTyiIHHOTO
Cyny mo10 i HEKOHCTUTYIIHHOCTI € TO3UTUBHUM, MMIITBEPXKYIOUN HEOOXITHICTh
JOTPUMaHHS KOHCTUTYIIIHHUX rapaHTiil HABITh Y HAJ3BUYAHHUX YMOBAX.

OxpeMo 3a3Ha4YMMO, 1110 i BIUTMBOM MPABOBOTO PEKUMY BOEHHOTO CTaHY
3a3HaNM TpaHcdopmarllli mpoueaypu Ciaiguux (po3MIyKOBUX) diil. 3aKOHOaBeIlb
3aMpoBaJMB MOKJIUBICTh 3IIMCHEHHS OOMIYKIB 1 OINIAMIB Y JKUTIOBUX
OPUMIIIEHHSIX 0€3 y4yacTi MOHATHX — HEe3alHTEpPEeCOBaHMX 0cCi0 — 3a HasSBHOCTI
00’ €KTUBHUX Tepeniko] abo 3arpo3 ixHii 6e3mnerii. KomnencatopHuM MexaHi3MOM
BU3HAUCHO HEIMEPEPBHE BiJICOJOKYMEHTYBaHHsS IMpouecyaabHux aii [6]. Bigmosa
BiJl 3a]ly4CeHHS HE3alHTEPECOBAHUX OCI0 3HIKYE PIBEHb 30BHIIIHHOTO KOHTPOJIIO
Ta TOPOJKYE PU3UKMU JJIA TapaHTii TpaB YYacHUKIB MPOBAIKEHHS, ajpKe
Bijeodikcalris He 3a0e3medye MOBHOI 3aMiHU 1HCTUTYTY MOHITHX. 3aKOHOIABEIlh
BU3HAUMB JBI MIJACTaBU JJIsl HE3ATY4YEHHS TOHATHUX: peajbHAa HEMOXJIMBICTH 1X
3QJTy4eHHS Ta PU3UKH JUIs O€3MEeKH; OIIHKY X 00CTaBHH 3IMCHIOE CIIITUNM, a X
OOTpYHTOBAHICTh MiIJISITAE CYIOBIM MEpeBIpIll MpH OIMiHIN J0Ka3iB. OIiHKa IUX
00CTaBUH TIOKJIQMA€ThCsl HAa 0CO0y, M0 MPOBOAUTH Ciimyi (pO3MIyKOBi) iii,
BUXOJITYM 3 KOHKPETHOI CUTYyaIlil, 30KpeMa TEePUTOPiaIbHOI OJIMU3HKOCTI 10 30HU
OolioBUX niii ym 3arpo3u oo6cTpiniB [5, c¢. 18]. CymoBi opranu Hagamal MOXYTh
MepeBIpATH  OOTPYHTOBAHICTh TaKWX pIlICHh IPH OI[IHIOBAaHHI IPHIATHOCTI
JIOKAa3iB.

Ha nam mormsin, Tpancdopmariist mporeayp ciaiganx (po3nIyKOBUX) Aii Imij
BITHBOM BOEHHOTO CTaHy € BHUMYIICHUM KPOKOM, 3YMOBJIEHUM pPEaTbHUMHU

3arpo3amMu  JJii  YYaCHUKIB  KPUMIHQJIBHOTO  MPOBAKEHHS,  30KpemMa
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He3alHTepecoBaHUX oci0 (MOoHATHX). B yMoBax O0HOBUX M1l 3aydeHHS] NOHITHUX
4acTO HEMOXJIMBE a00 HeOe3NeuHe, TOMY JiepKaBa BIPOBaAWIIa Biieodikcalito K
anbTepHATUBHUIA KOMIIEHCAaTOpHMI MexaHI3M. Bojnouac Taka 3aMmiHa He
3a0e3mnedye MOBHOI €KBIBAJIEHTHOCTI 30BHIIIHBOTO KOHTPOJIIO, IO MpUTAMaHHUM
IHCTUTYTY TOHSTHX, 1 CTBOPIOE PU3MKU 3JIOBXKUBaHb 3 OOKY IPaBOOXOPOHHHUX
opraHiB. HajgaHHS mpaBOOXOPOHIIM AMCKpElii 100 BIAMOBHU BiJ 3aJIy4eHHS
NOHATHX TOTpedye 4YiTKOI perjameHTanli, (ikcaili MOTHBIB y MNpPOLECYaIbHHUX
JOKYMEHTaX 1 000B’sI3KOBO1 CYJJOBOT EPEBIPKU MPABOMIPHOCTI TAKUX PIIICHb JJIs
3a0e3neyeH sl TOTPUMaHH MPaB JIOANHH Ta JOMyCTUMOCTI TOKa3iB.

Oxpemy yBary cliJ TpUIUIATA aHANi3y BIUIMBY BOEHHOTO CTaHy Ha
PETyIIOBaHHS 1HCTUTYTY 3alOO0DKHUX 3aXO[iB. 30KpeMa, ICTOTHHX 3MIH 3a3Hajia
npoIieypa 3aCTOCYBaHHS HAMOLIBII CYBOPOTO 3alOODKHOTO 3aX0Jy — TPUMaHHS
mix Baproro. HallOinmbin AMCKYCIMHMM CTajo0 IMOJIOKEHHS IIOJ0 aBTOMATHYHOTO
IIPOJIOBXKEHHS CTPOKY 130JIA1111 0COOM TICIIS 3aBEPIICHHS il CYJAOBOTO PIIICHHS y
pa3i HEMOXJIMBOCTI HOro MOHOBJIEHHS, SKE MOTJO TPUBAaTHU 1O JIBOX MICSIIIB.
Bkazana nHopma Oyina npeIMeToM OOIPYHTOBAHOT KPUTHKU, OCKUIBKU CyIepednsia
OCHOBHOMY TIPHHIIMNY 3IIMCHEHHS CYJOBOTO KOHTPOIIO 3a OyIb-IKUMHU
BUIIaJIKAaMHU 1030aBJeHHs BouIi. [Ipo/IoBKEeHHS CTPOKY 13011111 6€3 yXBaliu Cyay,
HaBITh 3a €KCTPAOpJAMHAPHUX OOCTaBHMH, HE BIANOBITAIO0 MIDKHAPOIHUM
CTaHJapTaM 3axUCTy IpaB JIIOJAUHHU Ta MPAKTHUI[l €BPOMEHCHKOrOo Cyay 3 TpaB
moauuu. Y numnHi 2024 poxy Koncturynitaunit Cyn Ykpainu npuitHsB pilieHHS,
SKMM BU3HAB 3a3HAYCHE MOJIOKEHHS HEKOHCTUTYHIMHMM. CyJ MiIKpPECIuB, IO
aBTOMATHYHE MPOJOBKEHHS CTPOKY 130JA1111 6€3 3A11ICHEHHS CYZ0BOTO KOHTPOITIO
MOPyIIye KOHCTUTYIIMHI TapaHTii cBOOOAM, TpPaBO HA CYJOBHM 3aXHCT Ta
NPUHLUI BEepXOBEHCTBAa mpasa. Ilicig 3akiHYEHHS TPUMICAYHOTO TEPMIHY 3
MOMEHTY TPUUHSTTS BIIMOBIIHOTO pIIIEHHS HOpPMa BTpaTWiIa YHHHICTH [6].
Bkazane pimeHHs MiATBEPIXKYE, IO HaBITh 3a YMOB Jii HaJ3BUYAHHOIO

MIPaBOBOI0 PEKUMY HE JOMYCKAETHCSA MOBHE CKacyBaHHS (pyHAaMEHTaJIbHUX IPaB,
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a Oyab-sKi iX OOMEXKEHHS MaloTh 3JIMCHIOBATUCA y CYBOPill BIAMOBITHOCTI 0
KOHCTUTYLIHHUX TIPOLETYD.

OpxHouyacHO 3aKOHOJABCTBO Mepeadavae cneliajibHl MeXaHIi3MH CKaCYBaHHS
oOMEeXyBaJIbHUX 3aXOJIB JJII OKpeMHX KaTeropiil ocib. 3okpema, cT. 616 KIIK
VYkpainu rapantye npaBo Mi03pIOBaHUM a00 OOBMHYBAYE€HHUM, SIKI YTPUMYIOTHCS
IiJ] BApTOIO, 1HIIIIOBATH CKACyBaHHS 3aM001KHOTO 3aX0AY 3 METOIO MPOXOJKEHHS
BIICHKOBOI1 CITy>kOM mia yac MoOLTI3allii. 3a3HaUYeHE MPAaBO HE 3aCTOCOBYETHCS JI0
0ci0, IKUM IHKpPUMIHOBAHO 3JIOYMHM MPOTH HAIlIOHATBHOT O€3MEeKH Ta 1HIII TSKKI
KpUMIHAJIBHI NpaBonopyeHHs [7]. Peamizamis boro MexaHizmMy yCKJIaJAHIOETHCS
HEOOXITHICTIO HaJaHHS MEIWYHOTO BHCHOBKY II0JI0 MPHUAATHOCTI JO BIMCHKOBOT
CITY’>O0H, 110 CTBOPIOE JTOJJATKOB1 TPYIHOIIII JIJISl 130JIbOBAaHKUX OCIO.

VY mepiox il MpaBOBOTO PEKUMY BOEHHOT'O CTaHy B MEKaX KPUMIHAIBLHOTO
NPOBaKEHHS OyJI0 BIPOBA/KEHO MpoIeaypy oOMiHY BilicbkoBOIOOHeHHX. Ha
3aKOHO/JaBYOMY PiBHI BPETYJbOBAHO TOPSJAOK CKaCyBaHHS 3alOODKHUX 3aXOJliB
U1 Tiepenadi ocid B 0OMIH sIK BiiChKOBOIOJIOHEHUX. BinmosigHo mo cr. 201-1
KIIK VYkpainu mpokypop yHOBHOBa)KEHHH 3BepTaTUCA 10 CYAY 3 BIAMOBIIHUM
KJIOTIOTAHHSAM TIICAS TPUWHATTS YHOBHOBOKEHMM OpPraHOM pIllIEHHS TIPO
nepegady  KOHKpeTHOi ocobOu. HeoOxigHuMM  ymMoBaMH €  HasBHICTH
JIOKYMEHTAJILHOTO TiITBEPPKCHHSI PIIIICHHS PO 0OMiH Ta MUCHMOBA 3T0JIa 0COOU
Ha TaKy mepemady. Marepiaad MMOBHHHI OyTH HaJaHi Migo3proBaHOMY abo
0OBHHYBAau€HOMY HE MEHII HIK 32 TPU TOJAWHHM 10 PO3TISALY KIOMOTaHHs. Po3rsia
KJIOTIOTAHHS 3/IIKCHIOETHCS HETAWHO 3a y4acTio Mpokypopa [6]. Hezpakaroun Ha
Te, 0 MPOIeaypa HE mependadae 000B’SI3KOBOI y4acTi 3aXMCHUKA, KPUMIHAJIBHE
MpoIecyajibHE 3aKOHO/IAaBCTBO MICTUTh BUITAJKUA OOOB’SI3KOBO1 y4acTi aJJBOKaTa Ta
HaJ[aHHS TIPABOBOI JOMOMOTH, 30KpeMa y CIpaBax Mpo OCOOIHMBO TSXKKI 3TOUHHH.
3 ormagy Ha XapakTep BOEHHUX 3JI0YMHIB, Yy4YacTh 3aXHCHHKA Mae
3a0e3reuyBaTrcs BIAMOBIIHO 0 3aralibHUX IpaBuil. [licias mpudHATTS pillieHHS

PO CKacyBaHHS 3amoODKHOrO 3axoly ocoba mepelaeTbcsi IiJi KOHTPOJIb
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ynoBHOBakeHOT0 oprany. CymoBe TPOBA/DKCHHS 3YIMUHSETHCA JO MOMCHTY
(dbakTU4HOr0o OOMIHY BIMCHKOBOMOJIOHEHOTO ab0 OTpuMaHHs iH(opMaIlii 010
HOro He3aBepUIECHHS, MICIJISI YOTO MPOBAIKEHHS MiJIJISATa€e BIIHOBICHHIO [6].

Y Mexkax JOCHiIPKeHHS BIUIMBY BOEHHOTO CTaHy Ha 3JIMCHEHHS
KPUMIHAJIBHOTO TPOBA/DKCHHS CIIIJT 3a3HAYUTH, 110 HOBEIM OXOIMJIW TTHTAHHS
BU3HAYEHHSI KOMIIETEHIII1 CY/IB 3a TEPUTOPIATBLHOIO 03HAKOI0. 3T1IHO 3 HOBUMH
MOJIOKEHHSIMH, TPOLECyalbHI JOKYMEHTH HAACHIAIOTHCS JIO CYAy 3a MiclieM
3aBEpIICHHS JIOCYJOBOTO PO3CIIIYyBaHHsS, a y BHUMAJIKy HEMOXIHUBOCTI — JI0O
HalOmmk4oro (QyHkiionywdoro cyay [6]. 3a 00’€KTHBHOI HEMOKIMBOCTI
3IHCHEHHS TPAaBOCYJISI 3aCTOCOBYETRLCS MPOIICAypa 3MIiHH IMiICYAHOCTI MUISTXOM
NPUHHSTTS pilmieHHs BUIO pajoro mpaBocyaas 3a MOJaHHIM KEPiBHUKA BHUIIOI
CyJIOBO1 1HCTaHIIi ab0 MIJISXOM BUJAHHS BUIMOBIIHOTO PO3MOPSKEHHS y pasi
HEMOXKJIIMBOCTI (hyHKI1IOHYBaHHs Panu [8].

OkpeMo 3ayBaKumo, 110 HOBOBBeAeHHsS 2024 poky Hajgamo HaWBUIIOMY
IPOKYpOpPYy KOMIIETEHIIF0 BHW3HAYaTH IMIJACTITHICTh BIMCHKOBUX 3JIOYHHIB,
nependadernux crattamu 407 1 408 KpuMiHAIBHOTO KOJEKCY, IHIIMM OpraHaMm
J0CYI0BOTO posciimyBanHs [9]. Lle cripsMoBaHe Ha MiBHUINCHHS ONEPATUBHOCTI U
e(heKTUBHOCTI PO3CIIiIyBaHHS BOEHHMX 3JI0YMHIB. Ha Hamry aymky, HaJgaHHS
HaWBHIIIOMY MPOKYpOPYy IpaBa BHU3HAYATH IJCIIIHICTh Ha3BaHMX BIMCHKOBUX
3JIOYMHIB Ma€ SK TO3UTHUBHI, TaK 1 TIOTEHIIMHO PU3UKOBaHI HACIIJIKH.
[enTpamizariss MmiACTIAHOCTI JO3BOJSE€ IMBUAKO pearyBaTM Ha BIACHKOBI
KpUMIHAIbHI TMPABOMOPYIIEHHS, M0 € BAXJINBUM Yy TEpioJl MacmTaOHOTO
30pofHOTO0 KOH(MDIIIKTY JUIsi MIATPUMAHHS TPABOMOPSNKY Ta BHUKOHAHHS
BIICBKOBOTO 000B’s3Ky. BogHouac HamMmipHa KOHIIGHTpAIlii TOBHOBAXKCHb
OpraHiB TpOKypaTypu O€3 HaJEKHOTO CYJOBOT'O KOHTPOJIIO CTBOPIOE PHU3UKHU
MOpyIIeHHS OajaHCy 1HTEpeCiB CTOpIH Ta 3JIOBXKMBaHb TIPH BHU3HAYCHHI
MIACIITHOCTI, IO MO’KE€ HEraTMBHO BIUIMBATH HAa OO0 €KTHBHICTH 1

HEYIIePEHKEHICTh PO3CHIAyBaHHA. 3 OIJIAy Ha 1€, MIABUILCHHS €(PEeKTUBHOCTI
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pearyBaHHs TIOBHHHO CYNPOBOJKYBAaTHUCA TOCHUJICHHM CYIAOBUM KOHTPOJEM 1
MPOIECYAIbHUMU TapaHTIIMH, a0u 3a0€3MeYuTH JOTPUMAHHS KOHCTUTYILIHHUX
MPUHIIUIIB, CHPAaBEAJIUBICTh Ta 3aKOHHICTh Y KPUMIHAJIBHOMY MPOBAJKEHHI IMij
yac BOEHHOTO CTaHy.

3arajaomM, y KOHTEKCTI JOCHIKYyBaHOI MpOOJIeMaTUKU BapTO MOTOJUTHUCS 3
nymkotro B.B. Tomuis 3 mnpuBoay TOro, IO «KpUMIHAJIbHE HpoOLECyallbHE
3aKOHOJIaBCTBO Ma€ OYyTH aJanTOBaHUM O peallii ChOTOJCHHS, BPaXOBYIOUH
YMOBHU BOEHHOTO cTaHy. lle o3Havae, 1m0 BOHO TOBUHHO 3a0€3MeuyBaTH HAICKHY
NpaBOBY MpoIEaypy Ta ehEeKTUBHE MPaBO3aCTOCYBAHHS, BPaXOBYIOUH CHEIH(IKY
yMOB BiliHM. HopmaTuBHaA periiaMeHTallisi MopsaKy 3AiHCHEHHS KPHUMIiHAIBHOTO
IpOBaPKEHHST Mae OyTw moOyjaoBaHa Ha inei OallaHCy MDK TNPUBATHUMU Ta
nyOmiuHUME iHTepecamu. lle oXommtoe BHU3HAYEHHS METH MPOBADKCHHS Ta
IHCTPYMEHTIB, $IKi OyIyTh BUKOPHCTOBYBATHCSl MJisi JOCATHEHHS Ii€l METH, a
TaKOXK OOOB’S3KH OCIO, sSIKI 31HCHIOIOTh KPUMIHAJIBHE MPOBAKEHHS Bil IMEHI1
nepxaBu. BaxxnuBo, 11100 CTaHAAapTH MpaBO3acTOCYBaHHs OyiM BiAMOBIIHUMH Ha
BCIX eramax Ta B ycix ¢opmax MNpoBaKeHb KpUMIHAIBHOTO Tiporecy. lle
3a0€31MeunTh 371MCHEHHS CIIPaBEIJIMBUX, €(PEKTUBHUX 1 MPO30PUX KPUMIHATBHUX
pO3CIiayBaHb, IO € BAXJIMBHAM acIEKTOM Yy 3a0e3NedeHHl IPaBOIOPSAKY Ta
3aXMCTY IpaB JIOAWHH, OCOOJIMBO B yMOBax Jii BOEHHOTO CTaHy B Kpaii» [10,
c. 239].

Bucnosku. Otxe, TpaBOBUH pEXKUM BOEHHOTO CTaHy KapIWHAIBHO
TpaHC(POPMYBaB KPHUMIHAIBHY MpPOIECyallbHYy CHCTeMY YKpaiHu. 3aKoHOJaB4Yi
HOBAIlli Opi€HTOBaHI Ha 3a0e3neueHHs (YHKI[IOHAIBHOCTI TMPaBOCYIIsS 3a
EKCTPAaOpAMHAPHUX YMOB, MPOTE€ OKPEMi HOPMH BHUKIUKAIOTH KPUTHKY IIOJO
Y3TOJKEHOCT] 3 KOHCTUTYIIMHUMH TapaHTIIMU Ta MDKHAPOJHUMH CTaHIApTaMHU.
HaiiGinpmr  mpoOJIeMHUMHU  3aJUINAIOTBECS HOPMH TIPO  JCJETYBaHHS CYJOBUX
MMOBHOBAXKEHBb MPOKYpOpaM, 3MIMCHEHHS Cliauux (PO3IIYKOBHUX) il 6e3 ydacTi

HE3alHTEPECOBaHUX OCI0 Ta OOMEXKEHHs MpaBa Ha CyJ NPUCSIKHUX. Bu3HaHHS
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Konctutyniithum CyaoM HEKOHCTHTYLIMHOCTI aBTOMATHUYHOI IPOJOHTaLil
130715111 IEMOHCTpYye TOTpeOy OallaHCyBaHHS JIEp)KaBHUX IHTEPECiB Ta
1HAUBITYyaTbHUX TIPaB.

[lepciekTMBH BIIOCKOHAJEHHS 3aKOHOAABCTBA NOJATAlOTh Y IOCUIIEHHI
CYJIOBOTO KOHTPOJIIO, 3alpOBaHPKEHH] JOJATKOBUX MPOLECYyaJIbHUX TapaHTId Ta
MPUBEACHHI HOPM Y BIJMOBIAHICTH 13 MPEUEACHTHOIO MPAKTUKOI MDKHAPOIHUX

NPaBO3aXUCHUX IHCTUTYIIIH.
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Cemenmok-IIpudarens AHHa BikTopiBHA, KaHAMAAT IOPUAMYHUX HAYK,
JIOIIEHT, CTAapIIMi BUKIada4 Kadeapu apXeoJiorii, chelialbHUX ICTOPUYHHUX 1
IIPAaBO3HABYUX TUCIUIUTIH Kawm’ssnenp-IToninbebkoro HAI[IOHAJIBHOT'O
yHiBepcuTeTy 1MeHi IBaHa Orienka, M. Kam’sueup-lIloninecbkuii, YkpaiHa,

https://orcid.org/0000-0003-0520-5083

Semeniuk-Prybaten Anna Viktorivna, Candidate of Law, Associate
Professor, Senior Lecturer, Department of Archaeology, Special Historical and
Legal Disciplines, lvan Ohienko Kamianets-Podilskyi National University,
Kamianets-Podilskyi, Ukraine, https//orcid.org/0000-0003-0520-5083

BILIMB KIBEPBIMHM TA IITYYHOI'O IHTEJEKTY HA
EBOJIIOLIIIO KOHLEILIT «CPABEJJIMBOI BITHU» (JUS AD
BELLUM TA JUS IN BELLO)

THE IMPACT OF CYBERWAR AND ARTIFICIAL
INTELLIGENCE ON THE EVOLUTION OF THE CONCEPT OF «JUST
WAR» (JUS AD BELLUM TA JUS IN BELLO)

Anomauis

CratrTs mpucBSYEHA aHaJi3y BIUIMBY CYYaCHUX TEXHOJIOTIN BEJEHHS BiiTHU
— Ki0epBIHM Ta MITYYHOTO IHTENEKTY (30KpeMa JIeTAThbHIUX aBTOHOMHHX CHCTEM
030pO€HHS, HAMiBaBTOHOMHUX 1 Al-miaTpuMannx O0e3nioTHUX MIaTdopMm) — Ha
SBOJTIOIIFO0 KJIACHYHOI KOHIIETIIIT «CTpaBe/IiBOi BiitHI» B Mexkax jus ad bellum ta
jus in bello. Meroro mocnimkeHHs € 3’ siCyBaHHS TOTO, TKUM YAHOM ITU(POBi3aIlis
Ta aBTOMATH3allil BOEHHUX i TPaHCHOPMYIOTh TPAIAUIIIHI MOPAITBLHO-TIPABOBI

KpUTEPIi JErITUMHOCT] 3aCTOCYBAHHSI CUJIM Ta TYMAHHOCTI 11 B€JICHHS.
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VY cTarri OKpecieHO ICTOpUYHI 3acaad Teopli CHpaBeaMBOi BIMHU B[
ApryctuHa bnaxenHoro i TomMu AKBIHCBKOTO [0 CYyYacHUX IHTEpHpeTalii
Maiikna Banbuepa. IlokazaHo, mo KJIacHMyHI NPUHIUOMN JIETITUMHOI B,
CIIpaBeIJIMBOI MPUYUHM, MPOMOPLIMHOCTI, OCTAaHHBOI'O 3acO0y Ta PO3PI3HEHHS
¢opMyBanmucss B yMOBax aHTPONOLIEHTPUYHOI BiMHM Ta mependadanu
OesnocepeIHIO MOpaldbHY BIAMOBIAAIBHICTh JIIOJMHM 3a PIMIEHHS MO0
3aCTOCYBaHHS HACHIIbCTBA.

[IpoananizoBaHo KiOEpBIiiHY Ta 3aCTOCYBAaHHSI IITYYHOI'O IHTENEKTY SK
YUHHUKY, 10 PO3MHUBAIOTh MEXKI MI)K MUPOM 1 BIHOIO, HACTYNIOM 1 000POHOI0, a
TaKOX YCKJIQJHIOIOTh MUTaHHS aTpuOylii Ta BiAnoBinambHOCTI. OOGIPYHTOBAHO,
IIIO I[i MPOLIECH CTBOPIOIOTH HOBI BUKIWKH i npuHIuUmiB jus ad bellum, 3oxpema
MIOJ0 BHU3HAYEHHS aKTy 30poiHOi arpecii, JEriTUMHOCTI TNPEBEHTUBHOI
caMo0OOOpPOHH Ta PO3BUTKY KoHIemmii jus ante bellum sk mnpeBeHTHBHOTO
HOPMAaTUBHOT'O BUMIDY.

Y wmexax jus in bello posrmsayTo mpoGieMu AOTPHUMAaHHS PHHIIMITIB
PO3pI3HEHHS, MPOMOPIIHOCTI, BIMICHKOBOI HEOOXITHOCTI Ta BIAMOBIIAIBLHOCTI B
yMOBaxX BHUKOPWUCTAaHHA  aBTOHOMHHUX 1  HamiBaBTOHOMHHMX  Al-cuctem.
AprymMeHTy€eTbCsl, 10 3MEHIIEHHS PIBHA  JIIOJACHKOTO  KOHTPOJIO  Haj
3aCTOCYBaHHSIM CHJIM TIOPOJIKYE «CIpl 30HM» MOpaIbHOI Ta IOPUIAYHOT
BIJIMOBIIAJIBHOCTI Ta MABUIIYE PU3UKH JIJIS [IUBLILHOTO HACEIICHHS.

EMnipydHuM TIATPYHTSAM JOCHIIKEHHS CIYT'YE POCIHCBKO-YKpaiHChKa
BiiitHa 2022-2026 pp., siKa pO3TISAAETHCS K MOKA30BHI MPUKIIA] MacIITaAOHOTO
BUKOPHUCTaHHS 0€3MUIOTHUX 1 Al-MiATpUMaHUX CUCTEM, a TaKOX Kibepomeparriil.
3po6ieH0 BUCHOBOK MPO HEOOXIMHICTH ajamnTallii Teopii crpaBeInBOi BIHHH 10
yMOB IIU(GPOBOT €MOXH NMUISTIXOM 3aMpOBaKEHHSI CTaHIapTiB «meaningful human
control», momampmoro po3BuTky jus ante bellum Tta oHoBIeHHS HOpPM
MDKHApOJAHOTO T'YMaHITaApHOIO MpaBa I[0/10 3aCTOCYBAHHSI IITYYHOrO IHTEIEKTY Y

BOEHHIH cdepl.
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Knrouosi cnosa: teopis cnpaBennuBoi BidiHHU, jus ad bellum, jus in bello,
IITYYHUH 1HTEJEKT, aBTOHOMHI CHCTEMH O30pO€HHs, KiOepBiiiHA, JeTaJlbH1
aBTOHOMHI cucteMu 030poeHHss (LAWS), meaningful human control, pociiicbko-
yKpaiHChbKa BiiiHa, JpoHH 3 Al, BIANOBINANBHICTH Yy BIifHI, MDKHApPOAHE

ryMaHiTapHe IpaBo.

Abstract

This article analyzes the impact of contemporary modes of warfare—cyber
warfare and artificial intelligence (Al), including lethal autonomous weapon
systems as well as semi-autonomous and Al-enabled unmanned platforms—on the
evolution of the classical concept of Just War within the frameworks of jus ad
bellum and jus in bello. The purpose of the study is to determine how the
digitalization and automation of military operations transform traditional moral
and legal criteria governing the legitimacy of the use of force and the humane
conduct of hostilities.

The article outlines the historical foundations of Just War theory, from
Augustine of Hippo and Thomas Aquinas to modern interpretations developed by
Michael Walzer. It demonstrates that classical principles—Ilegitimate authority,
just cause, proportionality, last resort, and distinction—were formulated within an
anthropocentric paradigm of warfare and presupposed direct human moral
responsibility for decisions concerning the use of violence.

Cyber warfare and artificial intelligence are examined as factors that blur
the boundaries between war and peace, offense and defense, and complicate issues
of attribution and responsibility. It is argued that these developments pose
significant challenges to jus ad bellum, particularly with regard to identifying acts
of armed aggression, assessing the legitimacy of anticipatory self-defense, and

advancing the concept of jus ante bellum as a preventive normative framework.
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Within the scope of jus in bello, the article addresses the difficulties of
maintaining the principles of distinction, proportionality, military necessity, and
responsibility in the context of autonomous and semi-autonomous Al systems. It is
argued that the reduction of meaningful human control over the use of force
generates “grey zones” of moral and legal accountability and increases risks to
civilian populations.

The empirical basis of the study is the Russian—Ukrainian war of 2022-
2026, examined as a representative case of large-scale deployment of unmanned
and Al-supported systems as well as cyber operations. The article concludes that
Just War theory must be adapted to the realities of the digital age through the
institutionalization of standards of “meaningful human control,” the further
development of jus ante bellum, and the modernization of international
humanitarian law governing the military use of artificial intelligence.

Keywords: Just War theory; jus ad bellum; jus in bello; artificial
intelligence; autonomous weapon systems; cyber warfare; lethal autonomous
weapon systems (LAWS); meaningful human control; the Russian—-Ukrainian war;

Al-enabled drones; responsibility in warfare; international humanitarian law.

Ilocmanoska npobaemu. CydacHHM eTall pPO3BUTKY BOEHHUX KOH(IIIKTIB
XapaKTEePU3YEThCS CTPIMKHUM BIPOBAKCHHAM ITU(POBUX TEXHOJIOT1H, KiOepBiitHU
Ta CUCTEM MITYYHOTO 1HTENEKTY, IO JOKOPIHHO 3MIHIOIOTH CIOCIO 3aCTOCYBaHHS
30poitHOi cwiau. BukopuCTaHHS aBTOHOMHUX 1 HAaliBaBTOHOMHHUX CHCTEM
030poenHs1, Al-migTpuMmaHux Oe3nuToTHUX IuiatopMm Ta  Kibepomepairiit
TpaHcOpMy€E HE IWIE TAKTHKy W CTpaTeriro BiiHH, ane W (yHIaMeHTanbHI
MOpPaBbHO-TIPABOBI 3acajM ii JieriTUMallii Ta BeJACHHSA. Y IMX YMOBaxX KJIacHYHa
TEOpis CIpaBeUIMBOI BiifHU, CHOPMOBAHA B MEKax AHTPOMOIICHTPUIHOI MOEIN1
30pOMHOTO TIPOTUCTOSIHHS, CTUKAETHCS 3 HOBUMHU BUKIIMKAMHY, HA sIKI BOHA HE Ma€

OJIHO3HAYHUX BIAMOBIIECH.
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Oco0sMBO MPOOJIEMATUYHHUM € 3aCTOCYBaHHS TPAAUIIIHHUX KpUTepiiB jus ad
bellum y curyamisx, koiau arpecis 3IIHCHIOETBCS Yy KiOeprnpocTopi abo 3a
JIOTIOMOTOI0 aBTOHOMHMX CHCTEM, IO YCKIJIAQJHIOE 1IeHTU(]IKallll0 HaraJIHuKa,
BU3HAYEHHS MOMEHTY IOYaTKy 30pOMHOro KOH(IIIKTY Ta OLIHKY JIEFITUMHOCTI1
MPEBEHTUBHOI caMO0OOpPOHU. BUHMKAIOTH «Cipl 30HW» MK MHUPOM 1 BIHHOIO, SIK1
HE TIOBHICTIO OXOIUTIOIOTHCS YWHHUMH HOpPMaMH MDKHApOJIHOTO TIpaBa Ta
KJACUYHHMM KOHIICTIIIISIMU ~ CIIPaBEUIMBOI NPWYMHMU, JICTITAMHOI BIagu W
MPOTOPIIHHOCTI 3aCTOCYBAaHHS CHJIW. Y 3B’S3KYy 3 IIUM aKTyajli3yeTbcs MoTpeda
nepeocMuciieHHs: jus ante bellum sk TpeBEHTHBHOrO HOPMATHBHOTO BHMIpY,
CIIPSIMOBAHOTO Ha OOMEXEHHSI PU3HMKIB ecKayaiii Ime J0 MOYaTKy BIIKPUTHX
00MOBHUX IIH.

He Menm roctporw € mpobOiiema norpumanHs mpuHimmiB jus in bello B
yMOBaxX BHKOPHUCTAHHS IITYYHOI'O IHTENIEKTY Yy BO€HHIN cdepi. ABTOHOMHI Ta
HANiBaBTOHOMHI CHCTEMH O30pO€HHS CTaBIATH TiJi CYMHIB MOJIMBICTD
e(eKTUBHOrO 3a0e3IMeUeHHs] MPHUHIUIIB PO3PI3HEHHS, MPOIMOPIIHHOCTI Ta
BIIChKOBO1 HEOOXITHOCTI, @ TaKOX TMOPOKYIOTh CKJIAIHI MUTAHHS MOpPaIbHOI ¥
IOpUJINYHOI  BIATIOBIAAIBHOCTI 3@ 3alOMAiSIHY IIKOAY. 3MEHIICHHS PIBHS
0e31mocepeTHHOTO JOJICHKOT0 KOHTPOJIIO HAJl PIIICHHSMU MPO 3aCTOCYBaHHS CUIIU
3aroCTPIOE€ PU3UKHU I IUBUIBHOTO HACETICHHS Ta BUSBISE OOMEKEHICTh YNHHUX
MEXaHI3MiB MIXKHAPOIHOT'O TYMaHITapHOTO IIpaBa.

VY 1bOMY KOHTEKCTI 0COOJIMBOT'O 3HAYEHHSI HaOyBa€e pPOCIMChKO-yKpaiHChKA
BiiiHa 2022-2026 pp., AKa cTaja OJHUM 13 TEPIIUX 30pPOHHUX KOHMIIKTIB 13
MacmTabHUM 1 CUCTEMHUM BUKOPHCTAaHHSM OE3MUIOTHUX, HAMiBABTOHOMHHUX Ta
Al-miaTpuMaHuX CcHUCTEM, a TakKOX KibepBiiichkkoBHX 3aco0iB. JloCBig 1mbOTO
KOH(DIIKTY 3acBiluye HarajibHy TMOTpeOy TEOpPEeTHYHOTO Ta HOPMATHBHOTO
OHOBJICHHSI KOHIIEMI(Ii CHpaBeMJIMBOI BIMHU, 30KpeMa uUepe3 3aKpilIeHHS

npuHiuny «meaningful human control», yrouHeHHS peXUMYy BIAIOBIIAIBHOCTI Ta
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aJanTalilo HOPM MDKHApOJHOrO T'YMaHITapHOIO IpaBa 10 pealid HuppoBoi
BilfHU.

Ananiz odocnioxcenv i nybnixayiu. I[lpoGnematuka Teopii crnpaBeIIUBOT
BIfHM Ma€ I'PYHTOBHY IcTOpiorpadiyHy Tpaauliio, 1o Oepe MOoYaToK y mparsx
Apryctuna bnaxennoro ta Tomu AKBIHCBKOTO, B SKUX Oyji0 chHOpMYJIHOBAHO
0a30B1 MOpaJIbHI YMOBH JIEMITUMHOI'O 3aCTOCYBAaHHS 30pOMHOI CUIIU. Y Cy4YaCHOMY
CBITCBKOMY JHUCKYpCi KJIIOYOBHI BHECOK y PO3BUTOK KOHIIEMIlii CHpaBeIIHMBOI
BiliHM 3niicHuIM Maiikn Bansnep, bpasa Openn, Hxedhd Makmaxan ta Cecinb
®abp, siKi PO3BUHYJIM Ta KPUTUYHO MepeocMuciwim npuniunu jus ad bellum i jus
in bello B koHTekcTi MiXHAPOJHOTO MMpaBa, MPaB JIIOJUHK Ta ACUMETPUUHUX
KoH(]ITIKTIB. BogHOYaC OUIBIIICTh IUX AOCIKEHb IPYHTYIOThCS Ha YSBJICHHI IIPO
JTIOAWHY SK HEHTPaIbHOrO Cy0’€KTa TPUUAHATTS pIillleHb I[IOJ0 3aCTOCYyBaHHS
CHIIH.

OxpeMuii MacWB HAyKOBUX Mpallb NPUCBSYCHUN MPABOBUM Ta E€TUYHUM
acriekTam KkibepiiiHu. 3o0kpema, y poborax Maiikna IlIMitTa KepiBHHMIITBA 3
MDKHApOJHOTO TpaBa, a Takoxk gochimkeHHsx Tomaca Pima ta Jlykaca Kemno
aHAJTI3YIOThCSA  TMTAaHHS  MOpory  30poifHOro  Hamagay, arpuOymii  Ta
BIZIMOBiIANIBHOCTI Yy KiOepmpoctopl. [IpoTe 3a3HaueHi miaxoau 31eOUTBIIOTO
30cepe/DKEHI Ha MIDKHAPOJIHO-TIPAaBOBUX acleKTax Kidepomeparid 1 juiie
YaCTKOBO 1HTETPYIOTh MOpPaTbHO-GUTOCOPCHhKI KpHUTEpil Teopii crpaBemuBOl
BiHH, 1110 0OMEXY€E IXHIi MOSCHIOBAJILHUM MOTEHINAN Y KOHTEKCTI KOMIIEKCHOT
1 poBoI BIHHU.

3HauyHa KUIBKICTh CYYaCHHMX JIOCHIIPKEHb TPUCBSIYEHA aBTOHOMHUM
cucTeMaM 030pOEHHS Ta BUKOPHUCTAHHIO IITYYHOTO 1HTEIICKTY Y BOEHHIH cepi. Y
mparsx Ilitepa Acapo, Pobepra Cmappoy, Hoems Illapki, Mapka Kymmepa Ta
Anpgepcona 1 Bakca posrasigaroTecs mpoOJeMU MOpaIbHOI areHTHOCTI MAIlWH,
BIIMOBIZIAJIBHOCTI 3a PIIIEHHS aBTOHOMHHMX CHCTEM 1 JOTPUMAaHHS MPUHITUIIIB

po3pi3HeHHsT Ta mponopiiiHocTi. OcobnmBe Miclie TOCiTae  KOHIISIIIIs
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«meaningful human control», sika akTuBHO 0OroBoproerbcsi B Mexkax OOH Ta
aKaJIEeMIYHOT'O CEepe/IOBUIllA SIK MOTEHIIMHUN HOpMaTUBHUM cTaHjaapT. BoaHouac
11 TOCTIKEHHS 4acTO 130JIbOBAaHO aHAII3YIOTh a00 €TUYHi, a00 MPaBOB1 aCIEKTH,
HE 3aBXK]IM IHTErPYIOUH iX y HUIICHY paMKy Teopii ClpaBeIJIMBO1 BIMHHU.

VY BITYM3HSIHIN HayIll TUTAHHS JIETITUMHOCTI 3aCTOCYBAaHHS CUJIM, arpecii Ta
camoob6oponu B KoHTekcTi jus ad bellum 1 Cratyry OOH r1pyHTOBHO
po3pobisroTees 'y mpansgx O. 3agopoxkHboro, B. Munuka ta M. XaycToBoi.
[IpobmemMu mOTpUMaHHS HOPM MDKHAPOJHOTO TyMaHITapHOIO TIpaBa Ta
kBasi(ikamii BOEHHUX 3JIOYMHIB Yy Mexax jus in bello BHCBITNIIOIOTBCA B
nocnimkeHassx M. ['maroBcbkoro. [lutanns ribpuaHoi BiiiHH, 1HPOpPMAaLIHOTO
npotubopcTBa Ta Kibep3arpo3 aHanizytoTbest B poborax [. Ilepemenwuii, €.
Marau, B. T'opOynina ta B. Jlinkana. OkpeMi acrekTd MpaBOBOTO PETyJIIOBAaHHSA
O€3MUIOTHUX CHUCTEM 1 HOBITHIX BOEHHUX TEXHOJOIIH MOPYIIYIOThCS Y
nyomikamigsx C. TomoBaroro, ). Illemmydenka, ojgHak ©0€3 CHCTEMHOTO
3QJIydeHHs Teopil CHpaBeIMBOI BIMHU. 3arajioM BITYM3HSHI JOCIHIKSHHS
JEMOHCTPYIOTh 3HAUHMI MPaBOBHM 1 0€31MeK0BUIl JOpOOOK, BOJHOYAC 3aTUIIAI0YH
HEJIOCTAaTHLO PO3POOJICHMM KOMIUICKCHHH aHaIi3 BIUIMBY IITYYHOTO 1HTEICKTY Ta
kiOepBiitHu Ha epoJtoriito jus ad bellum i jus in bello.

Mema cmammi nionsTae y AOCHIIKEHHS BIUIMBY KIOSPBIMHHM Ta TEXHOJIOTIH
IITYYHOTO 1HTEJICKTY Ha TpaHC(OpMAIIiI0 JBOX KIHOUOBHX CKJIAJOBUX KOHIICTIIT
cnpaBeuBoi BiiHM — Jus ad bellum (mpaBo Ha 3acTocyBaHHsS cwim) Ta juS In
bello (mpaBo BenmeHHs BiliHN).

Buknao ocnosnozo mamepiany oocnioscenns. Teopis crpaBedIUBOi BiiHH
Mae TIIMOOKe KOPiHHS B XPUCTUSHCBHKIA Tpamuilii. ABryctun bmaxxennwmii (354—
430) y npami «IIpo rpan boxwuit» chopmymtoBaB OCHOBHI YMOBH MPABOMIPHOCTI
BI{HU: JICTITHMHA BJIaJla, CIIPaBe/JIMBA MPUYHMHA Ta TpaBUiIbHUI HaMmip [1]. Doma
AxkBiHCHKUN Yy «CyMi TEOJIOT11» J0/1aB KpUTEPil HEOOX1THOCTI Ta MPOHOPLIHHOCTI,

a TaKOX MPUHITUN MOABIHHOTO edekTy [2].
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Y XVII cronirri I'yro I'pomiit y Tpakrati «lIpo mpaBo BiiiHM 1 MUPY»
CCKYJIIPU3yBaB KOHIICIIIIIO, CIHMpaloYuch Ha npupogHe npaso [3]. Emep ne
Barrenps y XVIII cr. mniakpeciauB o0O0O0B’S30K MIHIMI3yBaTH CTpa)KJIaHHS
muBUTbHOTO HaceneHHs [4]. ¥V XX cromirti Maiikin Banbuep y kuu3i «Just and
Unjust Wars» (1977) aganTyBaB TeOpil0 10 CyYYaCHHUX pealliil, akUEHTYIOUYH
MOpPaJIbHY BIANOBIIANbHICT KOMOATaHTIB Ta MPUHUUI PO3PI3HEHHS MK
BiliCbKOBHMHU Ta IUBIILHUMU LIIIMU [5].

Ha nouatky 2020-x pokiB BiaOynocs HIBUIKE BIPOBAIKEHHS CUCTEM, IIO
BukopuctoBytoTh III: aBTOHOMHI 00IOB1 IPOHU, CUCTEMHU pOI0 ApoHiB (drone
swarms), ajJroOpuTMHU JUIsl aHami3y po3BiAAaHuX Ta Kibep3opos. [lpukmamamu €
BukopuctanHsi TypeuunHoro apoHiB Bayraktar TB2 y Harippomy Kapabaxy
(2020), a Takox macoBe 3actocyBanHs LHI-mintpumanux BIIJIA B pociiicbko-
ykpaiHnchKii BiitHi 3 2022 poky [6].

Kibepomepariii, Taki SK araku Ha €HEPreTMUHY 1HQPACTPYKTYPY
(manpukinan, Ykpaina 2015-2016 pp., Ipan 2010 p. — Stuxnet), TakoXX CTaBIATH
NUTaHHS PO T€, YA MOXKHA 1X BBA)KATH aKTaMU BIMHU B KIIACUYHOMY CEHCI.

Tpamumiiino jus ad bellum oxommoe Taki KpuTepii, SK HasBHICTb
CIIPaBEJIMBOI MPUYHUHHM, JIETITUMHOI BJIAJH, 3aCTOCYBAaHHA CHJIU SK OCTaHHBOTO
3aco0y, JOTpPUMAaHHS MPUHIUITY MPOMOPIIAHOCTI Ta OOIpyHTOBaHa HWMOBIPHICTH
ycnixy. BomHodac po3BUTOK KiOEpBIfHM Ta TEXHOJOTIM IITYYHOTO I1HTEJIEKTY
MOPOJKY€E HU3KY IPHUHIIMIIOBO HOBUX MTPOOJIEM ISl peaizarii nux kpurepiis [12].

[To-nmepmre, akTyami3zyerbcsi mpoOjeMa aBTOHOMHOI eckanamii. CucreMwu
pPaHHBOIO TMOMEpePKEeHHs, Kibep3axucTy abo aBTOMAaTH30BAHOIO pearyBaHHS
3MaTHI CaMOCTIMHO BIAMOBIZATH HA BUSBJICHI 3arpo3d, M0 (aKTUIHO O3HAYAE
JieNieTyBaHHS PIICHHS] PO MOYaTOK OOMOBHX il MAalIMHHUM aJlrOpUTMaM. Taka
MPaKTHKa CyNEepeUYuTh NMPUHIUIY JIETITUMHOI BIaAH, sIKUM nepeadayae BUKITIOYHO

JIOACHKUH XapaKTep yXBaJCHHs PIllICHb PO 3aCTOCYBaHHs cvuH [7].
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[To-npyre, 3acTocyBaHHS aJNrOPUTMIYHMX CcUCTeM Yy cdepi Oe3neku
YCKJIATHIOE PO3MEKYBAaHHS MIX JOMYCTHMOIO CaMOOOOPOHOIO0 Ta MPEBEHTUBHOIO
(ynepemxyBajabHOIO) Ji€t0. AJNTOPUTMH MOXKYTh IHTEPIPETYBAaTH TMEBH1 il
MPOTHUBHUKA — 30KpeMa MEepeMillIeHHsI BiiiChbK a00 MiABUIIEHY KiOEpaKTHUBHICTh
— SIK TATOTOBKY J0 HAMaay Ta PEKOMEHIYBAaTH 3aBIaHHS NIPEBCHTUBHOTO yAapy.
[loniOHMKA minXig BUXOJUTH 3a MEXI KIACHYHOTO PO3YMIHHS «HEMHHYYOT
3arpo3u» (imminent threat), 3akpiruieHOro y MikHapoaHomy rmpasi [8].

[To-TpeTe, y HaykoBiil HOoKTpuHI (popMyeThcs KoHIEMIis jus ante bellum,
gKa Tiepeadadae MOpaJbHO-TIPABOBY OIIIHKY II[€é Ha eTamnl po3poOJICHHS,
TECTYBaHHS Ta PO3rOpPTaHHS 030POEHB i3 BHKOPUCTAHHSM IITYYHOTO IHTEIICKTY.
Jlesski MOCHITHUKA OOTPYHTOBYIOTH JOIUIBHICT 3alpOBa/KEHHS MEXaHi3MiB
etuyHoi ceptudikaiii cuctem I sk ckimamoBoi nmpaBa A0 BiHHU, 110 MOKJIUKAHE
3ano0irTi MOTCHIIIMHO HEKOHTPOJIBOBAaHIN eckaallii 30poiHuX KoHQIiKTiB [9)].

Jus in bello rpyaryerscss Ha 0a30BHX NPHUHIMIIAX PO3PI3HEHHS,
IPOTIOPIIMHOCTI, BIHCHKOBOT HEOOX1THOCTI Ta TYMaHHOTO MTOBOIKeHH. BoaHOoUac
BUKOPUCTAHHS TEXHOJIOT1H IMTYYHOTO 1HTENEKTY 1 KidepaTak iCTOTHO YCKJIAIHIOE
iX IpaKTUYHY peanizaiito Ta JOKTPUHAJIbHE TIIyMaueHHS.

[lepenyciM mpoOIEMHUM 3aHUINAETbCA NPUHIMI po3pizHeHHS. CydacHi
CHUCTEMH INTYYHOTO 1HTEJIEKTY BCE I€ MalOTh ICTOTHI OOMEXEHHs y 3/IaTHOCTI
TOYHO 1ICHTH(IKYBAaTH HHUBLIbHI 00’ €KTH Ta 0Ci0 y CKIIAJIHMX YMOBax BEIICHHS
OOMOBUX i, 30KpeMa B WIUTbHO 3a0ylOBaHMUX MICHKHX CepeaoBHIax abo 3a
HAsSIBHOCTI 3MIIIAHUX IHUBLILHO-BIMCHKOBUX 00’ €KTiB. AJTOPUTMIYHI MMOMUIKHA Y
TAKUX CUTYaIlISIX MOXYTh MPU3BOJUTH JI0 HEMPOIMOPIIMHOI MIKOAU IUBLUILHOMY
HACEJICHHIO Ta 00’ €KTaM nuBUIbHOT iHPpacTpykTypu [10].

He wmeHm nauckyCiiHUMHM € TMTaHHS TMPOMOPIIIMHOCTI Ta BIHCHKOBOI
HEOOXITHOCTI. ANTOPUTMIYHI CHUCTEMH, SIK TPABHUIO, ONTUMI3YIOTh PINICHHS
BIIMOBIIHO 7O 3aJaHUX TEXHIYHUX TapaMeTpiB (HAMpHUKIaZ, MaKcuMizalii

e(heKTUBHOCT1 ypaxeHHsI a00 MiHIMI3allli BIIaCHUX BTpPAT), OJHAK BOHU HE 3/1aTHI1
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3IACHIOBATH MOpaJIbHE OL[IHIOBAHHS KOHKPETHOI CUTYyallll. ¥ pe3ynbTaTi MOXYTh
dbopmyBaTUCS PIIIEHHSA, Kl € «CTATUCTUYHO OOTPYHTOBAHMMH», ajie BOJHOYAC
BUKJIUKAIOTh CEPHlO3HI €TUYHI CYMHIBH 3 MOTJISAY MIKHAPOAHOIO F'yMaHITApHOIO
npasa [12].

OkpeMy CKJIQJHICTh CTAaHOBUTH MpOOJeMa IOPUIUYHOI BIAMOBIIATBHOCTI.
Knacuuna mozens jus in bello moknagae BiANOBIAAIBHICT 3@ MOPYILIEHHS HOPM
MDKHApOJIHOTO TyMaHITapHOTO TMpaBa HAa KOMaHAWpa Ta O0e3MmocepeaHboro
BUKOHABIIS. Y pa3i 3aCTOCYBaHHS aBTOHOMHHUX CHCTEM O30pOEHHS BHUHHUKAE TaK
3BaHUil responsibility gap — HEBU3HAYEHICTh OO TOrO, XTO CaM€ Ma€ HECTH
BIJIMOBIIAJIBHICTh 3@ 3aMoJIisIHY IIKOJIY: PO3POOHUK aJITOPUTMY, MPOTPaMIcCT,
KOMaHIMP MiAPO3a1Ty Yd BUPOOHMK BIAMOBIIHOT cuctemu [17, 21].

Y 1pOMy KOHTEKCTI TakKOXX 3BepTae Ha cebOe yBary sIBUIIE MOPATBLHOTO
JecKUTiHTy, Ha ske Bkazye PoGepr Cneppoy. Ha i#ioro aymky, aucTaHIliiiHe
yIpaBiiHHS OOWOBMMH CHCTEMaMH Ta 3pOCTaioua JIOBipa 10 aJITOPUTMIYHUX
pillIeHb 3HUXYIOTh PIBEHb MOPAJIBHOI UYTIMBOCTI ONEPATOPIiB 1 MOCIAOIIOIOTH
0coOMCTe BiUyTTs BIAMOBIAAIBHOCTI 3@ HACTIAKHU 3acToCcyBaHHs cuin [13].

Hapemti, okpemoro anamizy norpedye KiOepBiiiHa K HOBHH BHUMIp jus in
bello. Jlorenep 3anuiaeTsbCs BIAKPUTAM IHUTAHHS, YU TONIUPIOETHCS TPUHITUIT
pO3pI3HEHHSI Ha KibepaTaku, CIpsSMOBaHI MPOTH IUBUIBHOI 1HPPACTPYKTypH, a
TaKOXK UM MOYKEe, HaIPUKIIAJI, BIAKIIOUCHHS €JIEKTPOIIOCTaYaHHS Y BEJIMKOMY MICTi
BBKATUCS TPOIOPIIHHOIO BIAMOBIIAI0 Ha Kibepataky. BiacyTHICTH ycTaneHOl
MDKHApOJIHOT MPAKTUKU y I cdepl CBIAYUTH PO HEOOXIAHICTH MOJABIIOTO
HOPMATHUBHOTO Ta JOKTPUHAILHOTO OCMHUCIICHHSI 3a3Ha4eHHUX TIpobiem [14].

Pociiiceko-ykpaincbka BiiiHa 3 2022 poky cTana MepHiMM MacIlITaOHUM
KOH(MIIKTOM, J€ CHUCTeMH 3 ejeMeHTamu Imry4dHoro iHTenekty (L) Ta
HaIiBaBTOHOMHI JIPOHH 3aCTOCOBYIOTHCS IIOJHS Ta B MPOMUCIIOBHX MacilTadax.
3a OIllHKaMu, JPOHU BKE CHPUUYUHAIOTH OMu3bKo 70 % BTpaT poCIMCHKUX CHII 3

IIO4YaTKy IMOBHOMACIITA0OHOTO BTOPIrHCHHA.
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V¥ 2025 poui BiaOynocs AKICHE 3pOCTaHHS: YKPATHChKI CHJIM NEPEUILIIN BiJ
cyto pyuHoro kepyBaHHsi FPV-aponamu no cucrem 3 Al-miarpuMkoro ajist
ABTOHOMHOI'O TPOXOJKEHHSI MaplIpyTy, pO3Mi3HABAaHHS LUJIeH y TepMIHAJIbHIN
¢da3zi Ta «lock-on-target» 3 momanmbIIMM MepeciHiAyBaHHSAM 0€3 MOCTIHHOIO
BTpy4anHs omnepatopa [13]. [Ipukinaau BKIIOYAIOTH JPOHHM 3 MAIIMHHUM 30pOM
(mampukiaan, Saker Scout, 3gaTHHI BUSABIATH 10 64 1l aBTOHOMHO) Ta MacoBE
BIPOBaKeHHS Al-MOaymiB, SKI MIABUIIYIOTH IMOBIPHICTh ypaxeHHs 3 10-20 %
1o 70-80 %.

VY rpynni 2025 — ciuni 2026 pp. 3’sBUIMCA MOBIAOMIIEHHS NPO APOHH, SKI
micas ¢ikcamii 1Tl MOBHICTIO aBTOHOMHO TNEPECTiIYIOTh 1 BpaxawTh ii 0e3
MOJJANIBIIIOTO JTFOJICBKOTO KOHTpOJ0. BomgHouac VYkpaiHa aKTUBHO PO3BHBAE
cuctemu npotuaii — Al-nepexoruttoBaui Ta Dataroom (cmineno 3 Palantir), o
aHalli3y€e€ MITBHOHWM JaHWX JUIS TPOTHO3YBaHHS aTak Ta aBTOMATHYHOTO
HaBeaeHHs [18].

CydacHi yMOoBH 30poitHOTO KOHMJIKTY B YKpaiHi MOPOIKYIOTh HH3KY
CepHO3HUX BHMKJIMKIB g peamizamii mpuniumis jus in bello. Hacammepen
CKJIQJTHUM 3JIUIIAETHCS JOTPUMAHHS MPUHITUIIB PO3PI3HEHHS Ta MPOIOPIIIHHOCTI
y PEXHUMI peajJbHOTO Yacy: B IMIUIBHO HACEJIEHUX pallOHAX alrOpPUTMIYHI CHCTEMH
HEPIIKO MOMUJISIOTHCS y Kiacuikarii koMOaTaHTIB 1 MUBLILHUX OCI0, 0COOIUBO
32 yMOB pyHHYBaHb Ta OOMEXEHOI BHJIMMOCTI, IO MiATBEPIKYETHCS
nociimkeHasMu 2025 poky.

Boanouac npoOnemMHUM € 3a0e3MeueHHs 3HaYyII0ro JIFOJChKOTO KOHTPOJIIO.
Xoua Ha ertami BHOOpPY IUTl PIMIEHHS YXBATIOIOTHCS 3a Y4YacTIO JIOJUHHU, Yy
dinanpHIN (a3l 3acTocyBaHHSA 30p0i KOHTPOJIb YaCTO 3MEHIITYEThCS, YTBOPIOIOUU
MPaBOBY HEBU3HAYECHICTh M HAMIBABTOHOMHHUMHU Ta aBTOHOMHHMH CHCTEMaMH
030poenns. lle Oe3mocepeaHbO TOB’sA3aHO 3 TPOOJEMOIO BIAMOBIIATBHOCTI Ta

MiJI3BITHOCTI, OCKUIBKM Yy BHUMAAKy MOMMIJIOK Al-cHCTEM CKIIaJHO BCTAHOBHUTH
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YITKUM JIAHIIOT BIAMOBIJANbHUX 0CI0 — Bil pO3pOOHMKA 10 BIMCHKOBOTO
komanampa [12, 19].

JlolaTKOB1 pU3MKH CTBOPIOE MaclITaOyBaHHS BHUKOPUCTAaHHS JPOHIB 13
(GYHKIIIMH IITYYHOTO 1HTEJEKTY, 110 MIABUILYE HMOBIPHICTh HemepeadauyBaHUX
HACIIJKIB JJi1 IMBUIBHOTO HAceNeHHS. Y BIINOBIAL Ha III BUKIMKKA YKpaiHa
aKTUBHO TIOPYIIYE BIJMOBIAHI MUTaHHS Ha MibkHapoaHux Mmaiganumkax OOH i
CCW, Haroyionyro4u Ha HEOOXITHOCTI 30€pEKEHHS JIOJICBKOTO KOHTPOJIO Ta
OHOBJICHHSI HOPM MDKHApOJHOrO ryMaHiTapHoro mpasa [22]. Ilpaktuka BiliHU
CBITYHMTh, IO YWHHI MOJOXEeHHS JKEHEeBCHKMX KOHBEHINM Ta Jl0o1aTkoBOTO
npotokosry | moTpeOyroTh MOJAIBINOI ajanTamii J0 CYYacHHX TEXHOJIOTIYHHX
peadniii [16, 20].

MikHapogHa CHOUIBHOTA  JAEMOHCTPYE 3HA4YHI  PO30KHOCTI MO0
peryloBaHHs JIETAJIbHUX aBTOHOMHHUX cucteM o030poeHHss (LAWS). I'pyna
ypsanoux ekcrneptie OOH (GGE LAWS) mnponosxkye 00OroBopeHHs, MNpoTe
JOCSTTA KOHCEHCYCY MIOJ0 MOBHOI 3a00pOHM HE BAAIOCSA. Y IIbOMY KOHTEKCTI
Mixnapoauuii komiteT YUepBoHoro Xpecra (ICRC) narosomye Ha HEOOX1THOCT1
36epexxenns meaningful human control mpu 3acrocyBaHHI CHIIH, IMIAKPECTIOIOYN
BIZTIOBIJAIBHICTD JIOAMHH HA BCIX €Tarax MPUHAHATTS piieHs [23].

Boanouac nmo3utiii okpeMux jaepxaB icToTHO BiapizHsAtoThes. CILIA ta pocis
BUCTYMNAIOTh MPOTH >KOPCTKUX 3a00pOH HA 3aCTOCYBaHHS aBTOHOMHHUX CHCTEM,
MOTHUBYIOUM II¢ 30EpeKEHHSIM TEXHOJIOTIYHOI TMepeBard Ta 3a0e3NedeHHIM
HarioHanpHOI Oe3meku [15]. Ha mportuBary mpomy, YkpaiHa akTHUBHO ITiIHIMa€e
nutaHHs BukopuctanHs II-30poi y KOHTEKCTI pOCichKOi arpecii, 3aKIMKar0Yu
0 MDKHApOJHOTO PpETyNIOBaHHA Ta (GOPMYBaHHS UITKMX CTaHAAPTIB
BigmoBiganbHOCTI [11].

TakuMm YMHOM, cydacHa MDKHApOJHA IUCKYCiS JIEMOHCTpye MOTpedy y

OanaHCyBaHHI MDK IHHOBAlIHHUMU TEXHOJIOTISIMH, O€3MEKOBUMH IMPIOPUTETAMHU
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Jep’kaB Ta NPUHLMIIAMH MI)KHAPOJHOIO T'YMaHITapHOro IpaBa, OCOOJMBO B
YMOBaXx peajabHOr0 3aCTOCYBAHHSI ABTOHOMHHX CUCTEM y 30pOMHUX KOH(IIKTAX.

Bucnosxu i nepcnexmueu noodanvuiux oocnioxcenv.  KilacuuHa Teopis
CIIpaBe/IJIMBOI BiiHU 30epirae CBOI aKTyaJIbHICTh, MPOTE MOTpeOye agamnTalii 10
CyJacHHX yMOB, 30KpeMa BIPOBAKCHHS TEXHOJOTIH MITy4YHOTO IHTENEKTy Ta
kiOepomnepariii. OCHOBHI BUKJIMKHU MOJIATAIOTH Y JEJIETyBaHHI MOpAJIbHUX PIIIEHb
anropuTMam, mpodaemMi BU3HAYEHHS IOPUANYHOI Ta MOPAJIbHOI BINOBIAAIBHOCTI,
a TAaKOX y PO3MHTTI MEX MK BIfHOIO Ta MUPHHUM YacOM Y KiGeprpocTopi.

[lepcriekTHBH PO3BUTKY KOHIICTIIii BKIIFOUAIOTh:

. 3arpoBaKEHHS MbKHApOAHUX cTaHAapTiB meaningful human control
111 aBBTOHOMHUX CUCTEM 030pO€HHS;

. po3poOKy koumemiii jus ante bellum pams eruuHoi OWIHKHK
3actocyBanHs 11II-36pof;

. PO3IIMPEHHS MPUHIMIIB  MPOMOPIINHOCTI Ta PO3PI3HEHHS 3
ypaxyBaHHIM Kibeporepartiii.

be3 Takux OHOBIIEHb TEOPIsl CHPABEJIMBOI BIHHU PU3UKY€E BTPATUTU CBOIO
peryiasiaTuBHyY (QYHKIIIO Ta e(QEeKTHBHICTh Yy KOHTEKCTI aBTOHOMHOI Ta

KiOepHETHYHOT BiliHH.
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Tumous MupociaBa BacuiiBHa, KaHIUIAT €KOHOMIYHUX HAyK, JOIICHT,
npodecop kadeapu 6i3uecy ta ynpasiiHHa 3BO «YuiBepcutet Kopons [lanunay,

M. [Bano-®pankiscerk, Yipaina, ORCID: https://orcid.org/0009-0001-0266-1756

Tymots Myroslava V., PhD in Economics, Associate Professor, Professor
of the Department of Business and Administration, King Danylo University,
Ivano-Frankivsk, Ukraine, ORCID: https://orcid.org/0009-0001-0266-1756

OIITHKA ®THAHCOBO-EKOHOMIYHOI CTIMKOCTI
CYB’EKTIB TOCIIOJAPIOBAHHSI B YMOBAX BOCHHOI
HECTABLIBHOCTI

ASSESSMENT OF THE FINANCIAL AND ECONOMIC STABILITY
OF BUSINESS ENTITIES UNDER CONDITIONS OF MILITARY
INSTABILITY

Anomauis

Y crarti JOCHIIKEHO TEOPEeTHYHI Ta METOAWYHI 3acaj OIiHIOBaHHS
(hiHaHCOBO-€KOHOMIYHO1 CTIHKOCTI CYyO’€KTIB TOCIOJApIOBaHHS B  yMOBax
BOEHHOTO CTaHy. AKTyaJdbHICTh TEMH OOIPYHTOBaHa Oe3NpereACHTHUMH
BUKJIUKAMU JJIS1 YKPATHCHKOTO Oi3HECY: pyHHYBaHHSM JIOTICTUYHHUX JIAHIIIOTIB,
BTPaTOI aKTHBIB, 3HWKEHHSM CIOKMBUOTO TIOMUTY Ta HECTAOUIBHICTIO
HaI[IOHAJIBHOI BaTIOTH. ABTOPOM CHUCTEMATHU30BAaHO KJIFOYOBI YHHHUKH BIUIMBY Ha
KUTTE3NATHICT CYO €KTIB  MiANPUEMHUIITBA. Y  poOOTI  3ampoOIOHOBAHO
KOMITJIEKCHUW TMIAXiJ 1O OINHKA CTIMKOCTI, MO O0a3yeThCs HA IHTETparii
KUTbKICHUX TIOKa3HUKIB (JIKBIAHICTh, TUIATOCIIPOMOXKHICTh, aBTOHOMIs) Ta
SAKICHUX TMapaMeTpiB (THYYKICTh YOPABIIHCHKUX pIlIEHb, pPiBEHb HUPPOBOI

TpaHcopmMaiiii, Oesneka nepcoHany). OOrpyHTOBAHO, IO B yMOBaxX BOEHHOI
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HECTAaOUIBHOCTI ~ TPaAuLidHI METOAM (PIHAHCOBOrO  aHadi3y MOTPeOYIOTh
KOpEeryBaHHs 4Yepe3 BHUCOKY BOJATWIBHICTb PHUHKIB Ta HemependauyyBaHICTh
pusukiB. IIpoaHanizoBaHO CTaH KpeAUTyBaHHs OI3HECy 3a MporpaMamu
MJIBIOBOIO KpeAUTYBaHHS «5-7-9». Ha OCHOBI mpoBeAeHOro aHamizy BHILIEHO
CTpaTeriyHi  OpIOPUTETH  3MIIHEHHS  (PIHAHCOBOIO  CTaHy  MiJNPUEMCTB:
nuBepcudikaiisl pUHKIB 30yTy, ONTHUMI3allisl BHUTpPAT, a TaKOX 3ay4eHHS
IPaHTOBOI MIATPUMKHU Ta JepKaBHUX Mporpam KpeautyBaHHs. CdopmoBaHo
BUCHOBOK, 10 MOHITOPUHI (PIHAHCOBO-€KOHOMIYHOI CTIMKOCTI Ma€ CTaTH
Oe3nepepBHUM MPOIIECOM, SKUH J103BOJIsIE CyO’€KTaM TOCMOAApIOBaHHS BYACHO
1IGHTU(IKYBATH KPUTUYHI TOYKH MAJIHHS Ta PO3POOJISTH NMPEBEHTUBHI 3aXOAU
JUTs1 30€pEKEeHHS PUHKOBUX TO3UI[IN Yy TOCTBOEHHUM NEPIO/I.

Knrouosi cnoea: ($1HaHCOBO-E€KOHOMIUHA CTIMKICTb, cy0’exTH
rocrofiapioBaHHsl, BOEHHA HECTAOUIbHICTb,  YHPABIIHHS, (IHAHCOBI PHU3UKH,

perokartis 6i3Hecy, KpUu30BUH MEHEIKMEHT.

Abstract

The article explores the theoretical and methodological foundations for
assessing the financial and economic stability of business entities under martial
law. The relevance of the topic is justified by the unprecedented challenges facing
Ukrainian business: the disruption of logistics chains, loss of assets, decline in
consumer demand, and instability of the national currency. The author
systematizes key factors influencing the viability of business entities. The paper
proposes a comprehensive approach to stability assessment based on the
integration of quantitative indicators (liquidity, solvency, autonomy) and
qualitative parameters (flexibility of management decisions, level of digital
transformation, personnel safety). It is substantiated that under conditions of
military instability, traditional methods of financial analysis require adjustment

due to high market volatility and unpredictability of risks. The state of business
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lending under the "5-7-9" affordable loan programs is analyzed. Based on the
analysis, strategic priorities for strengthening the financial position of enterprises
are identified: diversification of sales markets, cost optimization, as well as the
involvement of grant support and state lending programs. The conclusion is
formed that monitoring financial and economic stability should become a
continuous process, allowing business entities to identify critical decline points in
time and develop preventive measures to maintain market positions in the post-
war period.

Keywords: financial and economic stability, business entities, military

instability, management, financial risks, business relocation, crisis management.

Ilocmanoexa npoonemu. IloBHOMacmTaOHa BiiCbKOBa arpeciss MpOTH
VYkpaiHu AOKOpPIHHO 3MIHMJA YMOBHM (DYHKIIIOHYBAaHHSI BITUM3HSHOTO Oi3HeECy,
NEPETBOPUBIIN TPAAUIIAHI PU3UKKA Ha EK3UCTEHIIWHI 3arpo3u. Y Cy4acHHX
yMoBax ()iHAaHCOBO-EKOHOMIYHA CTIMKICTh Cy0’ €KTIB rOCIOJapIOBaHHS IepecTasa
OyTH TMPOCTO MOKA3HUKOM €(EKTHUBHOCTI, MEPETBOPUBIIKUCH Ha 0a30BYy YMOBY
BIDKMBAHHS B arpECUBHOMY 30BHIITHBOMY CEPE/IOBHIIII.

3a yMOB BHCOKOi HEBU3HAYECHOCTI TPAJUIIIHHI )KOPCTKI MOJIEI YIIPaBIiHHS
BTpa4yaroTh €(QEKTUBHICTb, 1 MIANPUEMCTBAM TOTPIOHI aNanTHBHI, PHU3UK-
OpieHTOBaH1 cTparerii 3 enemeHTtamu agile-ynpapmiaasa. ToOTto, QiHaHCOBO-
€KOHOMIYHA CTIHKICTh — II€ HE JIUIIE KUIbKICHI MOKa3HUKH, aje W yIpaBiIiHChKa
3MaTHICTh IIBUJKO pearyBaTd Ha 3MiHH, JuBepcuiKyBaTH JpKepesa
(diHaHCYBaHHS Ta yTpUMYyBaTH (HiHAHCOBY PIBHOBATY.

Ananiz odocniodcenb. OKpeMi acleKTH BIUIMBY BOEHHHX TPOIECIB Ha
TSUTBHICTE  Cy0’€KTIB  TOCHOJNApIOBaHHS, CTIMKICTh  Oi3HECy, ajamnTallito
VOPABIIHCHKUX PillIeHb 1 TpaHchopmarliito Oi3Hec-momened mocmimkyBamm [.1.

Kapmok, B.B. IIIBex, O.B. Omenbuenko, O.A. Tapan, [ A. JlepHoBa,
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T.M. bopoBuk, 3.4. [llaupka, f.I. T'op6ayoB, B.M. Mapuenko, 1. Tomamyx, T.
MenbHUK Ta 1H.

3a naHuMU aHAMTUYHUX JociikeHb B.B. 3umoBiis, Oarato ykpaiHCBKUX
HNIANPUEMCTB BUXOJIWIN HA BIMHY 3 «3aXHCHOIO MOJEIUI0» (hiHAHCYBAHHS, TOOTO
HU3BKOIO JIIKBIAHICTIO Ta 0OMEXEHUMH 3armacaMu TpOIIOBUX KOMITIB. BogHouac Ti
MIAIPUEMCTBA, SIKI IPOJIOBKYBAIH NisUIbHICTD Y 2022 p., 3yMuIH 30epertu 0JIn3bKi
710 JOBOEHHUX MOKA3HUKHU JIIKBITHOCTI. 3a pe3ynbTaTamu nepmux 9 micsuis 2022
p. KoeQIlieHT 3arajJbHO1 JIKBIIHOCTI i KOe(ilieHT (P1HAHCOBOI CTIMKOCTI BEJIMKU X
Ta CEpeJHIX MPOMMCIOBUX NIANPUEMCTB 3anummiucs Ha piBHi 2021 p. Le
MOSICHIOIOTh THUM, 110 JIOHEJAaBHA «BIJHOCHO HHU3bKa JIKBITHICTE» Oyla
XapaKTepHOIO JIsi 0araTbOX BEJIMKHX KOMITaHIM (KOHCEPBATUBHUM MiAXiJ 0
IPOIIOBUX PECypciB), 1 3aBASKM aJanToOBaHUM (PIHAHCOBUM MOJEISAM Il
HiAMPUEMCTBA MTOKA3aJl BUCOKY 3/IaTHICTh MPUCTOCYBATHUCS 0 YMOB BiiiHU [1, C.
25].

[Tonpu HasiBHICTh HAYKOBHUX HAMpallOBaHb, MPoOJieMa KOMIUIEKCHOT OLIIHKH
BIUIMBY BIMHM Ha PO3BUTOK MIANPUEMHUIITBA 3aJUIIAETHCS HEIOCTATHHO
OMpaIbOBAaHOK, M0 3yMOBJIIOE HEOOXITHICTh MOJAJBIINX JOCHIIKEHb 13
ypaxyBaHHSAM TpaHchopmMaliii Oi3Hec-Mojenel, IHCTPYMEHTIB ajanTtarii Ta
MOKA3HUKIB CTIMKOCTI MiANPUEMHHUIIBKOI JMISUTBHOCTI B YMOBaX BOEHHOT
HECTaOUTbHOCTI.

Mema cmammi. JIOCIHiIATA TEOPETUYHI Ta METOJWYHI 3acajyd OILIHFOBAHHS
(1HAHCOBO-C€KOHOMIYHOI CTIMKOCTI Cy0’€KTIB TOCMOJApIOBaHHS B  yMOBax
BOEHHOTO cTaHy. CHCTEMaTHM3yBaTH KJIIOYOBI YMHHUKH BIUIMBY Ha (hiHAHCOBY-
€KOHOMIYHY CTIHKICTh CY0’ €KTIB MiIMTPUEMHUIITBA.

Pesynemamu  Odocnioscenns. BoO€HHI yMOBH  3yYMOBHIIH rOOKyY
nepeOyaoBy MexaHI3MIB  (YHKIIOHYBAaHHS YKPAiHCBKUX MIAMPUEMCTB, IO
MPOSIBUTIOCSL 'y TEPEeXOoJ/il BiJ CTPATEriyHOTO IUIAHYBAaHHA JO [EPEBaXXHO

OMEepaTHUBHOIO YyIpaBiiHHI. bi3Hec 3o0cepeauBcs Ha 30epexeHH] (PiHAHCOBOI
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CTIMKOCTI, LIBUAKOMY NEPEPO3MNOALIL pecypciB 1 aganTaiii 40 pU3MKIB. Y HepiIi
THKH1 BIiHU nipuOau3Ho 43% MCII Oynu BUMyIIEHI NPU3YNUHUTH AISUIBHICTD.
OCHOBHMMH pU3UKAMU [JIs JIIKBIAHOCTI MaJIoro Oi3HECY Ha3WBaIOTh: MaAlHHSA
IJIATOCIIPOMOKHOTO ~ MONUTY, Opak  OOIrOBUX  KOIUTIB,  €HEPreTUYHY
HECTaOUIbHICTh 1 KaapoBul nedinut. Tak, onUTyBaHHS MOKa3aJH, 110 OOMEKEeHH I
JOCTYM 10 (piHAHCYBaHHS Ta OOIrOBOTO KaIiTally — OJWH 13 KJIHOYOBUX BUKJIUKIB
s MCII [2]. V npiopuTeTi aHTUKPU30BOTO YIPABIiHHS MiANPUEMCTBA TTOBUHHI
pEeTEeNbHO aHaNi3yBaTH PyX KOINTIB, MPOBOAWTU CTPEC-TECTYBAHHS T'POIIOBHX
3amaciB 1 3a MOTpeOU MepeopiEHTOBYBATH BUTPATH HA HAWBAXKJIMBILII ONEpAIiiH1
noTpeou.

Hani tabn. 1 3acBiIuyrOTh 30€peKEHHs 3arajiIbHOr0 00CATY KPEAUTYBAHHS
kopriopaiiii y 2022 p. 3 He3HaYHUM HPHUPOCTOM, IO BiIOYJIOCS Hacammepen 3a
paxyHOK 30UTbIICHHS KPEAUTIB y HAIlIOHAJIbHINA BaJIOTI.

Bognouac kpenuTyBaHHS B 1HO3E€MHIM BajlOTI CKOPOTHJIOCS, IO
BiJI0Opakae 3pOCTaHHS BAJIOTHUX PU3HKIB 1 MEpeopieHTaIlil0 OaHKIB HA TPUBHEBI
iHCTpyMeHTU. OOCATH KPEIUTIB TOMOTOCIOAAPCTBAM 3MEHIIUIINCS, TIEPeayCciM Yy
HaIllOHAJBHIM BaIOTI, TOAl SK Y IMPOMHUCIOBOCTI 3a(hiKCOBAHO CHaJ 3arajbHOTO
KPEAUTYBAHHS MPU OJHOYACHOMY 3pOCTaHHI TPUBHEBOTO CETMEHTA.

Y1poaoBxK HACTYIMHHUX POKIB CIIOCTEPITaIOCs CTaje 3pOCTAHHS SIK KITBKOCTI
HaJaHUX KPEIUTIB, TaK 1 IX CYKYIMHOro oOcsTy, IO BigoOpa)kae po3MIHUPEHHS
nocTymny Oi3HeCY 710 MUTbroBUX (piHAHCOBUX PECYPCIB.

VY 2024 p. 3adpikcoBaHO HE3HAUYHE CKOPOUYECHHS KUIBKOCTI Ta CYyMH KPEIUTIB,
OJJHAK YacTKa MporpamMu B 3arajJlbHOMy KpeauTyBaHHI Oi3Hecy jocAria
MaKCHUMAaJIbHOTO piBHA ( TaOII. 2).

JlunaMmika MOKa3HHUKIB e(PeKTHBHOCTI mporpamu «JloctymHi kpeautu S5-7-
9%» 'y 2021-7 wicauax 2025 pp. neMmoHcTpye TpaHcdopmarito - Ti
(YHKIIIOHAJIBHOTO MPU3HAYEHHS Bl 1HCTPYMEHTA CTHUMYJIIOBAHHS PO3BUTKY 0

MeXxaHi3My ¢iHaHCOBOI cTabLI13ali 013Hecy (puc. 1).
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Tabmuns 1

OxpeMi OKa3HUKU KpeauTyBaHHs Oi3HeCYy yKpaiHCbKUMH OaHKaMH, MIIH.

TPH.
ITokazHuk 2021 | 2022 | 3minm | 2022 p.
y 2022 |y % no
p. 2021 p.
Kpenutu, nagani HOK 752,3754,4 12,0 100,3
y T.4. y HAI[BAIIOT1 484,1 | 504,3 | 20,2 104,2
y T.4. B IHO3EMHII BaJIIOTI 268,3 | 250,1 | -18,2 93
B 1HO3EMHII BaJIIOTI 9,9 6,8 -3,0 69
Kpenutu nomorocnoaapcream 254,41 238,4 | -16,0 94
y T.4. y HaI[BAJIOT1 232,9|215,3|-17,6 92
y T.4. B IHO3€MHIM BaJIIOTI 215 (23,1 |1,7 108
B 1HO3EMHII BaJIIOTI 0,8 0,6 -0,2 80
Kpeautu, Hagani npoMuciaoBoCTi 222,01 210,7 | -11,3 95
y HaI[BAJIIOT1 88,0 (94,1 |6,1 106,9
B 1HO3EMHII BaJIIOTI 134,0|116,6 | -17,4 87
B 1HO3EMHII BaJIIOTI 49 3,2 -1,7 65
ChiBBigHOIIEHHSA 3a00proBaHoOCTI 3a (37,8 [43,7 |59 —
KpeAuTAMHM Y  HaNiOHAJBHI  BaJIOTI
NiANPUEMCTBAM MPOMHUCJI0BOCTI Ta
3a00proBaHoCTi 3a KpeauTamMmu
AOMOrocmnogapcream, %
Jlxepeno: [1, c. 28]
Tabmuna 2

Junamika po3BUTKY niporpamu «JloctymHi kpeautu 5-7-9%»

y 2020-2024 pp.

[lepion | KinbkicTh Cyma  xpemutiB | Yactka B 3arajibHOMY
KpeauTiB (THC.) (MJIH. TpH.) KpeauTyBaHH1 6i13Hecy (%)

2020 | 15,2 42,8 18

2021 | 28,5 89,4 25

2022 | 35,8 112,7 32

2023 | 41,2 128,5 38

2024 38,9 125,3 40

Ixeperno: [1, c. 28]
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M 3pOCTaHHs NOJATKOBUX HAJXO/DKEHb BiJl y4aCHUKIB MpOrpamu, %o
B YacTka y 3aralbHOMY KOPHOPaTUBHOMY KpEIUTyBaHHi, %o

PiBeHb MpoOIIeMHNX KPEIUTIB 32 IPOTrpamMoro, %
B Cepeamst IPOIEHTHA CTABKA 33 IIPOTrPaMoro, %o

B PunkoBa niporieHTHA cTaBka it MChB 6e3 nporpamu, %

Pucynok 1. Ilokaznuku ehekTUBHOCTI nmporpamu «JlocTymHi kpenutu S5-7-
9%» y 2021-7 mic. 2025 p.
Jxepeno: [3, ¢. 106]

3pocTaHHsi YacTKM  MpOrpaMd B 3aralbHOMY  KOPIIOPATUBHOMY
KpeIUTYBaHHI BiIOYyBaJIOCsS TMapayieIbHO 3 YTPUMaHHSIM IPOIEHTHUX CTABOK Ha
PiBHI, ICTOTHO HID)KYOMY 3a PUHKOBHH, III0 CTBOPIOBAJIO JJIs MIMPHUEMCTB YMOBH
MITPUMaHHS JIIKBITHOCTI 32 OOMEKEHOT'0 JIOCTYMY J0 albTePHATUBHUX JIKEPEs
¢dinancyBanHsa. BogHoyac MOCTymNoBE MiABUILNCHHS PIiBHS MPOOJIEMHUX KPEIUTIB
HE Ha0yJ0 CUCTEMHOTr0 XapakTepy, [0 BKAa3y€ Ha aIaNTalliio SK MO3UYajbHUKIB,
Tak 1 OaHKIB /10 BOEHHHUX PHU3HKIB. 30UIBIICHHS MOJATKOBUX HAIXOKEHb Bif
YYaCHHKIB MPOTPAMH CBIMYUTH HE MPO PO3MMPEHHS Oi3HEC-aKTHUBHOCTI, a PO
30epeKeHHS OnepariitHol CIIPOMOXKHOCTI MiAMPUEMCTB 1 BITHOBIIEHHS 1X y4acTi y
(ickalbHHX TIpoIIecax.

[lignpuemMcTBa  aKTHBHO NIYKAIA  MOXJIHUBOCTI  PECTPYKTYPHU3YyBaTH
KOPOTKOCTPOKOBI 3000B’si3aHHS  (HAmpuWKiIad, 3CyB CTPOKIB TIOJAaTKOBHX 1

KPEJIUTHUX IUIaTeXIB) sl 30epekeHHs JIKBiIHOCTI. BaxinBo, mo aepiaBHi
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0aHKW Ta MDKHApPOAHI MapTHEPU PO3LIMPIOBAIA MPOTpaMu KPeIUTHUX TapaHTiid 1
JOTEMHO BIJACIIAKOBYBAIM «PIBEHb OOPrOBOrO HABAHTAXKEHHS» KOXKHOI ramysi. Y
oMy, auBepcudikamis JKepen (piHaHCYBaHHS (BJacHI KOLITH, KpPEIUTH,
IpaHTH, eMicis oOJiraiiif) Ta 3AaTHICTh IIBUJKO aJanTyBaTU CTPYKTYPY KamiTainy
CTaJId BATOMUMHU YMHHUKAMH (DIHAHCOBOI THYYKOCTI 1 CTIMKOCTI MiJl Yac BIAHHU.

Pi3ni 3a macmraboM kKommaHii AEMOHCTPYIOTh HEOJAHAKOBY CTIMKICTH IO
BOEHHMX BHKIMKIB. MikpomianpuemctBa Tta @POIlu B VYkpaini BusBUIuCA
Haiob BpaznuBuMu. Y | miBpiuul 2025 p. nmoHan 95% ycix 3akputux Oi3Hec-
CTPYKTYp MpHUIAAaI0 camMe Ha NMpHUBATHUX NiaAnpueMuiB. ToOTO, MIKpoOI3HEC HE
Ma€ JIOCTaTHBO1 ()iHAHCOBOI MOYIIKK 1 MIBHJKO pearye Ha IIOKW MPUMHHEHHSIM
nismpHOCTI. HaTtomicTe koMmmaHii Ta opraHi3oBaH1 IOPUAWYHI 0COOM 30epiraroTh
MO3UTUBHHM OallaHC MK HOBUMH PEECTPAIliISIMU Ta 3aKPUTTSIMH, IO TOCTYIIOBO
3MIHIOE CTPYKTYPY NIANPUEMHUIITBA HA KOPHUCTh CTIHKIMIMX OpraHi3alifHuX
dbopm.

3a JaHUMM HENIOJaBHIX OMUTYBaHb, y 2022-2025 pokax HEBEIHMKI Ta
cepedHi MIANMPUEMCTBA TOBLIBLHO, aje€ BIJHOBIIOBAIM AKTHUBHICTh. 3 TOYATKy
noBHoMacmtabHoi BiitHu nume 57% MCII mpamoBanmu, y 2023 p. 84%
MOBEPHYJIHCS 110 poboTH (4acTKoBO abo MOBHICTIO), a y 2024-2025 pp. mei
NMOKa3HUK cTabuTi3yBaBcsi Ha piBHI 85%. Bognouac 3miHum y (diHaHCOBHX
pe3yipTatax OynM HEOJHAKOBHMMHU. Benuki mianpueMcTBa 3a3BUYail OTpUMAaIH
JIep>KaBHI 3aMOBJICHHS 1 30epiranu mpuOyTKOBICTh, TOA1 K Maii GipMH B IUTOMY
MPOJOBKYBAIA «IPALFOBATA HA JKBITHICTE» — iXHS PEHTAOENBHICTH YacTO

3anuIiasacs HUKYow 3a JoBoeHHY( puc. 2) [3].
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Pucynox 2. ®iHaHcoBUii pe3ynbTaT (caibA0) A0 OMNOJATKYBaHHS 3a

po3mipoM mianpueMctB y 2021-2024 pokax, MJIH. TPH.

JIns  OIIHKM  KOMIUIEKCHOI CTIMKOCTI BUKOPUCTOBYIOTH I1HTErpaJibHI
(iHAaHCOBI I1HAWKATOPU — HAMNPUKIAA, TOKa3HUKA (PIHAHCOBOI aBTOHOMII,
(G1HAHCOBOTO PU3HUKY, KOEQIlIEHTH MOKPUTTS 3000B’s3aHb Tomio. OpHak 3a
BOEHHUX YMOB CTalOTh aKTYaJIbHHUMH i OIEPATHBHI «iHIEKCH OYiKyBaHb JIIOBOT
aktuBHOCTI». HBY po3paxoBye Ta onmpuitofHIOE MOMICIYHUN 1HAEKC OYIKYBaHb
nautoBoi  aktuBHOCTI (mami — IOJIA), saxuit 0a3yeTbCs HaA ONUTYBaHHSIX
nignpueMctB. Y BepecHi 2025 p. meit ingekce 3pic 1o 50,4 (nmopiBHsaHO 3 49,0 y

ceprHi 1 48,7 y BepecHi 2024), 110 CBITYUTH MPO MOMIPHO TMO3UTHUBHI OUIKyBaHHS
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013HeCy (puc. 3).

51.2

/ 48.9—49.2

46.1
2020 2021 2022 2023 2024 2025
— = PigeHb IOA
Pucynok 3. JluHamika 1HAEKCY OYIKyBaHOi JIJIOBOT aKTUBHOCTI

nianpueMctB (IO A) Ykpainu y 2020-2025 pp.
Jxepeno: [4].

3aramom IOJIA Bume 50 Bka3ye Ha ONTUMICTHYHI MIPOTHO3M (MMPUHANMHI Y
KOPOTKOCTPOKOBOMY TUTaH1), TOJI K MOKa3HUKHU HUKYEe S0 — HA MMECUMI3M.

[Tonpu moctynoBe HAOMMKEHHS 1HACKCY OUYIKYBaHOI JIJIOBOT aKTUBHOCTI 10
HelTpanbHOTO piBHA y 2024-2025 pokax, xapakTep MAUIOBHX OYIKYBaHb
HIAIPUEMCTB ~ 3QJIMIIAETHCS  HECTaOUIbHUM, IO 3YMOBIIIOE  30€pEKCHHS
migBUIICHNX (IHAHCOBO-€KOHOMIUHMX pu3ukiB. KonuBanus 3HadueHb [OJIA
HABKOJIO MOPOroBOro piBHA 50 MyHKTIB BimoOpaxaroTh HE CTiiKe BITHOBJICHHS, a
aJlanTaIliiiHy MoBeAIHKY O13HECY B YMOBaX TPHBAJIOi BOEHHOI HEBHU3HAYEHOCTI, 3a
SKOT TTO3UTHBHI OYIKyBaHHS ()OPMYIOTHCS MapajielibHO 3 BUCOKOIO YYTIUBICTIO /10
30BHIIITHIX IIOKIB.

Ha ocHoBi ckiazeHoi maTpuili pu3WKIiB MiAIpPHEMCTB cTaHOM Ha 2025 p.
(TabGn. 3) BCTAHOBIJICHO, IO KJIFOYOBI 3arpo3u (HiHAHCOBO-EKOHOMIYHIN CTIMKOCT1
KOHIIEHTPYIOThCS y cepi ynpaBiiHHS JIKBITHICTIO Ta TPOIIOBUMHU MOTOKAMH.
HaiiBumuii piBeHb pusuky (opMyroTs Aedinut oO0IrOBUX KOIITIB 1 KacoBi

PO3pHUBH, K1 0€3MOCepPe/IHhO MOB’sA3aHl 3 HECTAOUIBHICTIO TMOMHUTY, 3aTPUMKaMU
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PO3paxyHKIB Ta 3pOCTAHHSIM BUTpaT. BUCOKMII CTYIIHb BIUIMBY TaKOX 30€piratoTh

OOproBi Ta €HEPreTUYHI PUBUKH, 10 MOCUIIOITH 3aJ€XKHICTh MIANMPUEMCTB Bij

30BHILIHIX JKepen (piHaHCYBaHHS Ta JAEPKABHUX MEXAHI3MIB MIATPUMKH.

Taonurs 3

Martpuiist pu3MKiB NIANPUEMCTB B YMOBaX BOEHHOI HECTAOUIBHOCTI

Bun pusuky MoBipHicTH [Totenuiitnuii | PiBeHb
peanizanii BILJIUB PU3UKY

Jedinut 0061roBUX KOIITIB Bucoka Bucokuii Kputuunmnii

ITopymeHHus rpowmoBux | Bucoka Bucokui Kpurnunnid

NOTOKIB (KaCOB1 PO3PUBH)

3pocTaHHs 6oprosoro | Cepenus Bucoxkuit Bucoxuii

HaBaHTAXKEHHS

O0OMmexenuit JOCTYTI 1o | Cepennst Cepenniit CyTtTteBuii

KPEIUTHUX PECYPCiB

3HMKEHHS peHTabensHOCTI | Bucoka Cepenniit Bucoxmnii

ISITBHOCTI

3pocTaHHs yacTku | CepenHs Cepenniit CyrreBnii

mpoOJIeMHOT Ne0ITOPCHKOT

3a00proBaHOCTI

BantotHuit pusuk CepenHs CepenHiii CyrTeBnii

Eneprernyna nectabuibHicTh | Cepenns Bucokuii Bucokmuii

Jlorictuuni 3601 Huspka— Cepenniit Iomipuuii
cepenHs

Kanposi BTpatu Ta wmirpamis | Cepenns Cepenniit CyTtTeBuii

nepcoHany

Jlxeperno: ckiIaaeHo Ha OCHOBI aHaIT3y (DiHAHCOBUX IMOKA3HUKIB JTISUIBHOCTI

IITPUEMCTB

Otxe, aHam3 MOKa3aB, IO B YMOBaX BOEHHOI HECTaOLIHHOCTI (DIHAHCOBO-

€KOHOMIYHA CTIHKICTh MIAMPUEMCTB BH3HAYAETHCS HAcamIepea 37aTHICTIO
MIATPUMYBATH JIKBIHICTh 1 KEepyBaTH TPOIIOBUMHU IOTOKAaMH, a HE pPIiBHEM
npubyTtkoBocTi. Y 2022-2025 pp. OIbIIiCTh Cy0’€KTIB MiANPHEMHHUIITBA

GyHKITIOHYBaIM B PEeXHMI  ajamnTaiii, OpIEHTYIOYUCh Ha 30epeKeHHS

IJIATOCIIPOMOSKHOCTI Ta O€3MepepBHOCTI IISJIBHOCTI, II0 CYMPOBOIKYBAIOCS
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3HMJKEHHAM PEHTa0ENbHOCTI 3a BIHOCHO CTAOUIBHUX IOKa3HUKIB (DPIHAHCOBOI
CTIIKOCTI. PO31IMpeHHs MUIbroBOro KPeAUTYBAaHHS Ta 3pOCTaHHS POJIl IepKaBHUX
(p1HAHCOBUX THCTPYMEHTIB YaCTKOBO KOMIIEHCYBAJIM OOMEXEHUN A0CTyn O13HECy
710 KamiTanxy, OJIHaK BOJHOYAC MOCWIWIN 3QJICKHICTh MIAMPUEMCTB Bl OOPTOBOTO
(piHAaHCYBaHHS.

KonuBanHss  iHAEKCY  O4YIKyBaHOI  JUJIOBOi  aKTUBHOCTI  MOOJU3Y
HEUTpaNbHOTO PIBHSA Ta pE3yJAbTaTH MATPHIl PU3HKIB MiATBEPIKYIOTh, IO
KITI04OBI1 3arpo3u y 2025 p. 3ocepekeni y cdepi JIKBIIHOCTI, TPOIIOBUX MOTOKIB
1 OOProBOro HaBaHTaXKEHHsS. 3a TaKMX YMOB (piHaHCOBa CTIMKICTH MIANPUEMCTB
HaOyBae XapakTepy KEpoBaHOI ajamTailii, II0 3yMOBJIOE JIOULUIBHICTH
3aCTOCYBaHHS PHU3UK-OPIEHTOBAHUX  YIPABIIHCHKUX MIAXOAIB y Tmpoleci
AHTHKPHU30BOTO yIIPaBITiHHS.

Bucnosku.  BiiilHa  CyTT€BO  TOTIpIIMJIa  TOKAa3HUKU  JIKBITHOCTI,
TUIATOCIIPOMOXKHOCT1 Ta PeHTa0ENbHOCTI MIANPUEMCTB, BOJHOYAC 3MIHUBIIU CaMi
KpuTepii OIiHIOBaHHS ()IHAHCOBOI CTIMKOCTI. Y BOEHHUX YMOBaX JTOMYCTUMUMH
CTalOTh TUMYACOBl BIIXWJICHHS BIiJ] KJIACHYHMX HOPMATHBIB, SAKIIO BOHU
3a0e3reuyoTh  30€peKeHHsS  OmepaIrliiHOi  CIPOMOXKHOCTI Ta  3alHSITOCTI.
dinaHCcOBa CTIMKICTH MiAMPUEMHHIITBA Y BOEHHHH TE€Pi0]] BUSHAYAETHCS HE JINIIE
BEJIMYMHOIO (DIHAHCOBUX IIOKA3HWUKIB, a 3JaTHICTIO TIANPUEMCTB IIBHUJIKO
ajanTyBaTH Oro/KeTH, GOpPMYyBaTH pe3epBU JIKBIIHOCTI, BHKOPUCTOBYBATH
30BHIITHIO MIATPUMKY Ta YIPABIATH pu3ruKkaMu. HeoOXiTHO MEperiasHyTH MiAX0aH
70 OLiHIOBaHHS e(eKTUBHOCTI Oi3Hecy Ta (opMyBaHHS aHTUKPU30BUX
(dbiHAHCOBUX CTpaTeriii, OpIEHTOBAHWX HA BITHOBJICHHS 1 MOJAJIBIIUNA PO3BUTOK Y

MICISIBOEHHUH TIePIOI.

Cnucok sukopucmanux oxcepein
. dinancu mniANPUEMCTB YKpalHU TiJ Yac BIMHM Ta 3aBJAaHHS 1X

MMOBOEHHOTO BIJIHOBJICHHS : HAayKoBa JIONOBiAb / 3a pen. a.e.H. B.B. 3umoBus;
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ITPABOBHUI CTATYC JEP)KABHOI MOBH
Y CYUACHIN YKPAIHI

LEGAL STATUS OF THE STATE LANGUAGE IN MODERN
UKRAINE

Anomauis

VY crarTi 311liCHEHO KOMIUIEKCHUH aHaji3 MpaBOBUX 3acaj] QyHKIIOHYBaHHS
YKpaiHChKOI MOBU $K €IMHOI Jep>KaBHOI MOBM B YKpaiHi, BH3HA4Y€HO Il
KOHCTUTYIIMHO-IPABOBUN CTaTyC Ta OCOOJMBOCTI 3aCTOCYBaHHS y JISJIBHOCTI
OpraHiB JepaBHOI BJIaJM 1 MICIIEBOTO camMoBpsiayBaHHA. OOIpyHTOBaHO, IO
Jiep>)kaBHA MOBa BHUCTYMA€ BAXKIWBUM €IEMEHTOM KOHCTUTYIIHHOTO Jafy,
HAI[IOHAJIBHOI 1IGHTUYHOCTI Ta IEPKABHOTO CYBEPEHITETY, a TAKOXK € HEOOXITHOIO
YMOBOIO €(heKTUBHOTO (DYHKITIOHYBAaHHS IMyOJIIYHOT BIaAN Ta 3a0€3MMeUeHHs MpaB 1
CB0O0OJT TPOMAJISH.

Y  JmochipKeHHI  MpoaHai30BaHO  HOPMATHBHO-TIPABOBI  aKTH, IO
PEryJolTh BUKOPUCTAHHS YKpaiHChKO1 MOBHU, 30kpema KoHctuTyiito Ykpainu,

3akon Ykpainu «IIpo 3abe3nedeHHs (PYHKIIOHYBaHHS YKPAaiHCbKOI MOBH SIK
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JEp’KaBHOI», a TaKOX 1HIII HOPMATHUBHI JOKYMEHTH, [0 BHU3HAYalOTh
00O0B’SI3KOBICTh 11 3acTOCyBaHHS y cdepl MIIIBHOCTI OpraHiB 3aKOHOJAaBYO1,
BUKOHABYOi Ta CyAOBOI BJIaJyd, MPAaBOOXOPOHHUX OpraHiB, OPTaHiB MICIIEBOTO
CaMOBPSIIyBaHHS Ta IHIIMX JEp>KaBHUX IHCTUTYLIH. Bu3HaueHo, mo Aep>kaBHA
MOBa € 000B’A3KOBUM 3acO000M OQILUIHHOIO CHUIKYBaHHS y Mpoleci 311HCHEHHS
BJIAJHUX TMOBHOBaXEHb, MIATOTOBKM  OPIMIAHUX  JOKYMEHTIB, BEACHHS
JITOBOJICTBA, PO3TJISAY 3BEPHEHb TPOMAJSH, MPUNHATTS YNPaBIiHCHKUX PIIICHb
Ta 3A1MCHEHHS CyI0YNHCTBA.

Oco0OnuBy yBary mNpuAUIEHO cdepi BUKOPUCTAHHS JAEpP>KaBHOI MOBH Yy
nyOaiYHOMY YIIpaBiiHHI, 1HGOpMAIITHOMY MpocTopi Ta OMIlIAHIA KOMYHIKaIIii,
30KpeMa y BHJaHHI JAPYKOBaHOI MPOIYKIIi CIIy»KOOBOTO XapakTepy, BeICHHI
odiriiHuX BeOCaNTIB OpraHiB JAepKaBHOI BJIaJId T4 MICLIEBOTO CAaMOBPSIYBaHHs, a
TaKOXX BUCBITJICHHI iX JISJIBHOCTI 3aco0aMu MacoBoi iH(opmarrii. Haronomeno na
3HAYCHHI JIEp)KaBHOI MOBH SIK IHCTPYMEHTY 3a0e3ledeHHs BIIKPUTOCTI,
IPO30POCTI Ta €PEKTUBHOCTI AiSTILHOCTI OPTaHiB BIAIH.

VY cTarTi TakoX BHU3HAYEHO, MO (YHKIIIOHYBaHHS YKpPaiHCBKOI MOBH fK
JIEp’KaBHOI CHpHUsA€ 3MIIHEHHIO IMPABOBOi JEpXKaBU, PO3BUTKY JIEMOKPATHUYHUX
IHCTUTYTIB Ta YyTBEPKEHHIO TMPHUHIIMIY BEPXOBEHCTBAa TpaBa. 3poOJIEHO
BHCHOBOK ITPO HEOOX1THICTH MOJIAIBIIIOT0 BIOCKOHAIICHHS 3aKOHOJAaBCTBA Y cepi
MOBHOI TIOJIITHUKM Ta 3a0€3MEeYeHHS HaJIEKHOIO0 KOHTPOJI0 3a JAOTPUMAHHSIM
MOBHOI'O 3aKOHOJABCTBA $IK BaXJIMBOI'O YMHHHMKA 3MIIHEHHS JEp>KaBHOCTI
VYkpainu.

Knrwouosi crasa: nepxaBHa MOBa, HApOJHICTh, MyOIiuHa cdepa, Aep:KaBHUN

CeKTOp, cepTudikaT, 3a0e3NeUCHHS, CYCIIIbHE KUTTS.

Abstract
The article provides a comprehensive analysis of the legal foundations for

the functioning of the Ukrainian language as the sole state language in Ukraine
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and determines its constitutional and legal status, as well as the specific features of
its application in the activities of state authorities and local self-government
bodies. It is substantiated that the state language constitutes an essential element of
the constitutional order, national identity, and state sovereignty, and serves as a
necessary condition for the effective functioning of public authorities and the
protection of human and civil rights and freedoms.

The study analyzes the regulatory legal framework governing the use of the
Ukrainian language, in particular the Constitution of Ukraine, the Law of Ukraine
“On Ensuring the Functioning of the Ukrainian Language as the State Language,”
and other legal acts establishing the mandatory use of the state language in the
activities of legislative, executive, and judicial authorities, law enforcement
agencies, local self-government bodies, and other public institutions. It is
determined that the state language is the mandatory means of official
communication in the exercise of public authority, preparation of official
documents, record management, consideration of citizens’ appeals, decision-
making processes, and administration of justice.

Special attention is paid to the use of the state language in public
administration, the information sphere, and official communication, including the
publication of official printed materials, maintenance of official websites of state
authorities and local self-government bodies, and coverage of their activities in
mass media. The importance of the state language as a tool for ensuring
transparency, openness, and efficiency of public administration is emphasized.

The article also establishes that the functioning of the Ukrainian language as
the state language contributes to strengthening the rule of law, developing
democratic institutions, and reinforcing the constitutional order. It is concluded
that further improvement of language legislation and effective monitoring of
compliance with language policy remain essential factors in strengthening

Ukraine’s statehood.
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Keywords: state language, nationality, public sphere, public sector,
certificate, provision, social life.

Ilocmanoska npobnemu. Y  CydacHHUX YMOBax JEp>KaBOTBOPEHHS,
€BPOIHTErpaIlifHUX TMpOoLEeCiB Ta 30poitHOI arpecii MpoTH YKpaiHUu OCOOJIUBOIO
3HaueHHs HaOyBa€ TMTaHHSA 3a0€3MEUYCHHS HAJICKHOTO IPABOBOTO CTATyCy
YKpaiHChKOI MOBH SIK €IMHOI JIepKaBHOT MOBU. MOBa BUCTyNa€ HE JMIIE 3aCO000M
KOMYHIKaIlii, a i BaXXJIMBUM €JIEMEHTOM HaIllOHAJIbHOI 1/ICHTUYHOCTI, JeP>KaBHOTO
CYBEpCHITETY Ta KOHCTUTYIIHHOTO Jaay. BojgHodac mpakThyHA peastizarlis
nonoxkenb Koncrutymii Ykpainm Tta 3akony VYkpainu «IIpo 3aGesneuenHs
(GyHKIIOHYBaHHS YKpaiHCbKOT MOBHM SK JIepKaBHOI» MOTpeOye MOAAIBIIOTO
BJOCKOHAJICHHS IPAaBOBHX MEXaHI3MIB, CIPIMOBaHUX Ha 3a0e3ledeHHs 11
MNOBHOIIIHHOTO (PYHKI[IOHYBaHHS y BCiX c(pepax myOiuHOro KUTTS.

AKTYyallbHICTh  JOCJII/DKCHHS 3YMOBJIGHa HEOOXITHICTIO 3a0e3reueHHs
e(eKTUBHOTO 3aCTOCYBaHHS JI€pKABHOT MOBU Yy MISUIBHOCTI OPraHiB Jep>KaBHOI
BJIa/IM, MICIIEBOTO CAMOBPSIyBaHHs, MPAaBOOXOPOHHUX OPraHiB, CYJOBOi CUCTEMH,
chepu ocBITH, Mefia, OOCITYrOBYBaHHS Ta IHIIUX cdepax CYCHUIbHHX BIIHOCHH.
OcoOnuBoro 3HaueHHs Ha0yBa€ MHTAHHS TPABOBOTO PETYIIOBAHHS MOBHOI
MOJIITUKYA,  BCTAHOBJICHHS  BIIMOBIAAIBHOCTI 32  TOPYHIEHHS  MOBHOTO
3aKOHOJJAaBCTBA, a TAaKOXX 3a0€3MeueHHs JepKaBHOTO KOHTPOJIO 3a HOro
JTOTPUMAaHHSAM. Y 3B’S3KYy 3 IIUM BUHUKAE HEOOXITHICTH KOMIUIEKCHOTO HayKOBOT'O
aHai3y MPaBOBOTO CTATYCy JEpaBHOI MOBU B YKpaiHi, ii QyHKIiH Ta poni y
3a0e3Me4YeHHI KOHCTUTYI[IHHOTO TIPaBOTIOPSIKY.

Ananiz oocnioxcenv i nyonixayin. IlpobieMaTtnka TPaBOBOrO CTaTyCy
JIep>KaBHOI MOBH, ii poisli y (yHKIIOHYBaHHI JepKaBU Ta 3a0e3leueHHl MpaB i
CcBOOOJ] JIOAWHH € TMPEAMETOM JOCHIDKeHHS 0ararb0X HAyKOBIIB Yy Taly3i
KOHCTUTYIIIHHOTO TpaBa, MOBO3HABCTBA Ta JIEPKABHOTO yMpaBiiHHA. TeopeTudHi

aCIeKTH MPUPOJIM MOBH Ta i 3HAYEHHS Y PO3BUTKY CYCHLUIbCTBA PO3TIISLAAIUCS 1IE
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y mpatsx aHtTuuHux ¢inocodis, 30kpema Ilnarona ta [Nopris, siki AOCTIIKYBaIU
B3a€MO3B’ 130K MOBH, MHUCJIEHHS Ta CYCIUIBHUX BITHOCHH.

Baromuii BHECOK y IOCHIIKEHHS MPABOBOIO CTaTyCy YKpaiHChKOI MOBHU
3p00JICHO YKPailHCHKUMH HAYKOBISIMH, $IKI PO3TIIAJANH JIEpKaBHY MOBY SIK
BOXJIMBUN €JIEMEHT KOHCTUTYUIHHOIrO Jjaay, 3acid 3a0e3ledeHHs Jep>KaBHOI
€IHOCTI Ta (PYHKIIOHYBaHHS MyOJIIYHOI Bllagu. 3HAUYHY yBary MpUJIUJICHO aHaJi3y
nosoxkenb Konctutynii  Vkpainu, 3akony VYkpainu «lIpo 3a0e3neueHHs
¢yHKIIOHYBaHHS yKpaiHCHKOi MOBH SIK JIEP’KaBHO1», a TAKOXK 1HIIIMX HOPMATHUBHO-
NpaBOBUX aKTiB, M0 BHU3HAYAIOTh MPABOBI 3acaau (PyHKIIOHYBaHHS ACpKaBHOI
MOBH.

OxpeMi acmeKkTH MOBHOI TOJITUKH JOCHIKYBaJIUCS Yy KOHTEKCTI
MDKHApOJHOTO JIOCBily, 30KpeMa Ha MPUKIAJl 3aKOHOJABCTBA €BPOIEHUCHKUX
nepkaB, Takux sk JlaTidicbka PecnyOnika, /e Aep)kaBHa MOBa BIJIIPa€ BaXKIUBY
poJib 'y 3a0e3leueHH] MiSIbHOCTI OpraHiB Jep)KaBHOI BJIaJAM Ta MICIIEBOTO
camMOBpsilyBaHHsA. BopHowac, He3BakalouW Ha 3HAYHY KUIBKICTh HAyKOBHX
JOCHIKEHb, TUTAHHS MPAaBOBOTO CTaTyCy AEpXaBHOI MOBU B YKpaiHi moTpedye
HOJANBIIOT0 KOMIIJIEKCHOTO JIOCHIUKEHHSI 3 ypaxyBaHHSAM Cy4yaCHHX YyMOB
PO3BUTKY JI€p’KaBU Ta CYCHLUIbCTBA.

Memoto cmammi € KOMIJIEKCHUIN aHalli3 MPaBOBOrO CTaTyCy YKpaiHCBKO1
MOBHU SIK JepKaBHOI B YKpaiHi, BU3HAUCHHA ii pojl y (yHKIIOHYBaHHI OpraHiB
JepXkaBHOI BJIAJM Ta MICIIEBOTO CAMOBPSAYBaHHS, a TaKOX JIOCHIKCHHS
HOPMAaTHUBHO-TIPABOBUX 3acajl ii 3aCTOCYBaHHA y pI3HUX cdepax CYCHUIBHOTO
KUTTS.

JUis TOCSTHEHHS TIOCTaBJICHOT METH TMepeAdayeHo BHUPIMIEHHS TaKuxX
3aBlaHb:  JIOCHIAUTH  KOHCTUTYI[IMHO-TIPAaBOBI  OCHOBU  (DYHKITIOHYBaHHS
YKpaiHChKOI MOBH SIK JIep)KaBHOI; TpOAHATI3yBaTH IIOJIOKEHHS YUHHOTO
3aKOHO/IABCTBA, WIO PETYyJI0€ 3aCTOCYBAaHHS JEpXKaBHOI MOBH; BHU3HAYUTH

3HAQ4YEeHHS! JEep>KaBHOI MOBHM Yy 3a0e3nedyeHHI €(EeKTUBHOI AISIIBHOCTI OpraHiB
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myOa1YHOI BN, AOCTIAUTH MEXaHI3MHU JI€pKaBHOTO KOHTPOJIIO 33 JOTPUMAaHHAM
MOBHOT'O 3aKOHOJABCTBAa Ta BIANOBILAAJIBHICTh 3a MOro MOPYLIEHHS; a TAaKOX
BU3HAYUTH POJb JI€PKaBHOI MOBHU Yy 3MIIIHEHHI JEpPKaBHOCTI, HaAlIOHAJIBHOI
0e3MeKH Ta PO3BUTKY JEMOKPATHYHOIO CYCHUIbCTBA.

Buknao pesynemamis. SIKIIO TOBOPUTH MPO MOBY SK 3arajbHE MOHATTS, TO
MOXHa BUKOPUCTOBYBATH O3HAYEHHS, $KI MIAKPECIIOIOTh pI3HI aCHEKTH
auia. [{i o3HaueHHs TakoX TATHYTh 3a COOOI0 Pi3HI MIAXOAM A0 PO3YMIHHS
MOBH, BOHU Tak0X (POPMYIOTH 1 HalOBHIOIOTh Pi3HI Ta YaCTO HECYMICHI IIKOJU
MOBO3HAaBCTBa. /lebaTn mpo mpUpoAy Ta TOXOKEHHS MOBH  CATalOTh
cTapojaBHbOro  cBiTYy.  Ipemnbki  ¢inocodpu,  30kpema [Nopriii 1 [lnaron,
0OrOoBOPIOBAJIA CIIBBITHOIICHHSI CJIIB, MOHATH 1 MiACHOCTI. ['opriif cTBepIKyBaB,
IO MOBa HE MOE€ MPEJCTaBIATH aHi O0'€KTUBHOIO JIOCBITY, aHl JIOJCHKOIO
JIOCBIY, @ TOMY CIIUJIKYBaHHS Ta IpaBia HeMoxuiuBi. [1naToH cTBep/KyBaB, 110
CIUIKYBaHHS MOXJIMBE, OCKUIBKHM MOBa TOAA€ i/ei Ta KOHIIEMIlli, SKi ICHYIOTb
HE3aJIC)KHO BiJl MOBH Ta icHyBaiu 10 Hei [1,¢.5].

MoBa — me Haiikpamui 3aci® B3a€EMHHX 3HOCHMH OKPEMHUX JIIOJCH Mik
coboro, 3acid iX MyxXxoBHOTO 00 ’€THAaHHS 1 B3aEMHOTO BIUIMBY. be3 MoBH Hema
HApOJIHOCTI.

Pinna MoBa Halikpaiie BigOuBae B c001 JyMKH i MOYYTTS OKPEMOI JIFOIMHH,
CYyCHUTBHOCTI BCHOTO Hapoay. B MoBi, ii icTtopii, po3BUTKY U BUpPOOJIEHHI
BiMOWIKCS Tepuri O3HaKW TPOSBIB CAMOCTIMHOTO JTyXOBHOTO KUTTS B
MalOyTHHOMY OKPEMOTO HApOy.

VY cydyacHuX aeprkaBax iCHY€ MOHATTA OQiliiHOI (Iep>kaBHOT) MOBU Ta MOB
HAI[lOHAJbHUX MEHUIMH, TPaBOBUM CTaTyC SKUX MOXE BHU3HAYaTHCS
KOHCTUTYIII€I0 Ta 3aKOHaMH JepkaBu. [IpaBoBuii ctatyc MoBUM — 1€ ii poOib

MOPIBHSIHO 3 IHIIMMHU MOBaMU TIEBHOT IepKaBU Y1 HA MIKHAPOIHIN apeHi.
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Jlep)kaBHa MOBa — MOBa, BXXHBaHHS SIKOi OOOB’S3KOBE B OQIIIIHUX
JOKYMEHTAaX Ta 3arajoM y NyOmiuHuX cepax CyCHUIBHOTO XHUTTS B JE€pKaBl
(3aKOHOJIABCTBO, YNPABIIHHS, CYJIOYMHCTBO, OCBITa TOIIIO).

Jlep>kaBHOIO MOBOIO BU3HAUYAETHCA 200 (DAKTUUHO BU3HAETHCA, K MPABUJIO,
MOBa TUTYJIBHOI Halli. B nepikaBax, yTBOpeHHX Ha OaratoHallOHAJIbHIM OCHOBI,
CTaTyC JepaBHOI MOXYTh MaTH Kilbka MoB. Ilpm 1ipomMy aepkaBHa MOBa, SK
CHilbHa Ha BCId TepuTopii JepXaBu, CHpUsS€E 3TYPTYBaHHIO HACEJICHHS
NepEeTBOPIOE HOro Ha KOJIGKTHB, CYCHUIBCTBO, Hapod. €AWHAa Ui BCHOTO
CYCITBCTBA JIEpKaBHA MOBA Jla€ 3MOTY CKOHIICHTPYBAaTH MOTO IHTEJICKTYyaTbHHMA
NOTEHIIaNl 1, SK MIICYMOK, y TPOLECI ICTOPUYHOIO PO3BUTKY,BPEIITI-PEHIT
nepepocTa€ B MOTYTHIO PYIIIHHY CHIy CYCHUIBHOrO mporpecy. DyHKIis
JepKaBHOI MOBH TOJIATAE TAKOXK Y TOMY, 00 peanbHO 3a0€3MeUnTH PiBHI MpaBa
BCIM 4JieHaM CYCIUIbCTBA, Y TOMY 4YHCII ¥ oco0aM, IO HajexaTb 0
HAI[IOHAJIbHUX MEHIIIHH.

Hanpuxmnan, BignoBigHo no ct. 3 3akony JlatBilicbkoi Pecnybmiku «IlIpo
nepxaBHy MoBy» 1999 p. «iepxkaBHOIO MOBOW0 JlarBiiicbkkoi PecrmyOumiku €
natucbka MoBa. Y JlarBilicbkili PecmyOumimi KokeH Mae TpaBoO 3/IHCHIOBATH
3aIUTH 1 CHUIKYBAaTHCS JEp)KaBHOIO MOBOI B yCTaHOBaX, TPOMAJCHKUX 1
peliriiHuX opraHizamisx Ta HignmpueMcTBax (kommaHisx)». Kpim Toro,
BIJIMOBIIHO 70 CT. 6 «IpaIliBHUKH JEPKaBHUX YCTaHOB Ta YCTAaHOB MICIIEBOTO
CaMOBDSIIyBaHHS, CYyAIB Ta YCTaHOB CYyAOBOi CHUCTEMH, JEpKaBHUX 1
MYHIIIUTATBHUX MIAMPUEMCTB, a TaKOX CIIBPOOITHUKM KOMIIAHINA, y SKUX
HAWOUIbIIa YacTKa KamiTaly HaleXuTh JepxaBi abo opraHaMm MICIIEBOTO
CaMOBDSITyBaHHSI, TIOBUHHI BUILHO BOJIOJITH 1 BUKOPUCTOBYBATH JIEPKABHY MOBY
B 00cs31, HEOOXIMHOMY Jii BUKOHAaHHS CBOiX MpodeciiHUX 1 TMOCagOBUX
000B’s13KiBY [2].

21 mrotoro y cBiTl Big3HaUaeThcsi MbKHApOAHUM AeHb pinHOI MOBH. MoBa

— HE JuIIe 3aci0 HAIIOTo CIUIKYBaHHS, a i BU3HAYAIbHUM YMHHUK 1AeHTUQIKAIT
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yKpaiHUiB K Haiii. OCTaHHIM YacoOM 3pOCTa€ MPECTUR YKPATHChKOI MOBH, OTXKE
MOCUJIIOETHCSI HAlllOHAJIbHA CBIJIOMICTh YKPAiHCBKOTO HApOAY, aJKe y Hapoay
HeMae OuTbIIoro ckapOy, HiX Horo MoBa. BoHa oxoruitoe yci cepu cycrniibHOTo
KUTTS: 1€ XapakTep HapoAy, HOro mam’siTh, ICTOPisS 1 JYXOBHa MOTYTHICTb.
Typbora npo pigHy MOBY, Ji0OOOB 1 moBara /10 Hei Mae OyTHM B LIEHTp1 yBaru
KO>KHOI Hallii.

B Vkpaini mig aepxxaBHowo (0(diliifHOI0) MOBOIO PO3YMIETHCS MOBa, SIKiif
JCpXKaBOK  HAJaHO TMPABOBUH cTaTyC OOOB’A3KOBOTO  CITUIKYBaHHSA Y
nyOoniyauxcdepax cycnuibHOro kuTTa. IlyOmiuaumu  chepamu, y  SKUX
3aCTOCOBYETHCS JepKaBHA MOBA, OXOIUTIOIOTHCS cpepy 3/1iCHEHHS TTOBHOBAKCHb
OpraHaMy 3aKOHOJ[aBYOi, BUKOHABUOI Ta CYJOBOi BJIaqH, IHIIMMHU JI€PKaBHUMHU
OpraHaMyM Ta OpraHaMd MICIIEBOTO CaMOBpsAyBaHHS (MOBa pOOOTH, aKTiB,
JTOBOJICTBA 1 JOKyMEHTAaIlll, MOBa B3a€MOBIJIHOCHH ITMX OpraiB touio). Kpim
TOr0, Jiep>KaBHA MOBA Ma€ BXKHUBATHCS TPHU PO3TJISANl 3BEPHEHb T'POMAJISH, Y
BUJAHHSAX JPYKOBAHOI MPOJYKIIii, MPU3HAYEHOT JIJIsl CIIY’KOOBOTO Ta YKUTKOBOT'O
KOPHUCTYBaHHS, JJI1 BUCBITJICHHS OPTaHiB Jep>KaBHOI BJIaJM Ta OpraHiB MICIIEBOTO
CaMOBpsITyBaHHS 3aco0aMK MacoBOi iH(GopMaIIii ToIIo.

Crarrs 10 Koncturymii Ykpainu ta crarts 1 3akony Yxkpainm «IIpo
3abe3reueHHs (yHKIIOHYBaHHS yKpaiHChKOi MOBH SIK JIepKaBHOI» BHU3HAYAlOTh,
0 JEpKaBHOIO MOBOIO B VYKpaiHI € yKpaiHCbka MOBa. 3aKOH PETyIIo€
(GyHKITIOHYBaHHS 1 3aCTOCYBaHHS YKpaiHChKOI MOBU SIK JIEpXaBHOi y cdepax
CYCIIUTBHOTO UTTS Ha BCii TepuTopii Ykpainu [3]. 3rimHO 13 3aKOHOM YKpaiHChKa
MOBa JIOMIHY€ y Takux cdepax: y JAep>KaBHOMY CEKTOpP1 Ta OpraHax MICIIEBOTO
CaMOBDSITyBaHHS; B TPOMAJCHKUX Ta IHIIWX OPTaHi3allifiX; B HayIll Ta OCBITI; y
MEIUIMHI; Ha TenebadeHHl Ta KiHO; Y cdepi moCIyT; B Me/ia Ta IHTepHET-CalTax;
y BICHKY Ta CHJIOBUX CTPYKTypax; y JOKYMEeHT000Iry Tomo. Ctatyc yKpaiHChKO1
MOBH SIK €IMHOI JIep>KaBHOT MOBU repeidayae 000B’ I3KOBICTh 11 BAKOPUCTAHHS Ha

BCiii Tepurtopili YKpaiHUM npu 3A1MCHEHHI MOBHOBaXXEHb OpraHaMH JIepXKaBHOT
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BJIaJM Ta OPraHAMHM MICLUEBOIO CaMOBPSAIYBaHHS, & TAKOXK B IHIIUX MyOJIYHUX
chepax CycnuIbHOTO KUTTS, SIKI BU3HAUYE€H1 3aKOHOM. YKpaiHCbKa MOBa SIK €UHA
Jiep>KaBHa MOBa BUKOHY€E ()YHKIIIT MOBU MIKETHIYHOT'O CHUIKYBaHHS, € TAPAHTIEIO
3aXHCTY MpPaB JIOJUHH 7S KO)KHOTO YKpaiHCHKOTO TPOMAaJsSHUHA HE3aJeXKHO Bif
HOro €THIYHOTO MOXOJKEHHS, a TaKoX € (PaKTOPOM €JHOCTI 1 HallOHAIBHOT
oe3neku Ykpainu. 3riiHo 3 BuMoramu cratti 30 3akoHy MOBOIO 00CITyrOBYyBaHHS
CIIOKMBayiB B YKpaiHi € aepkaBHa MoBa. [linnpueMcTBa, ycTaHOBU Ta opraHizanii
BCiX (opM  BiIacHOCTi, (QI3UYHI  OCOOM—MIANPHUEMI, I1HIIT  CYO’€KTH
rOCTOJIapIOBaHHsA, 110 OOCIYrOBYIOTh CIIOXKMBAUiB, 3/[IMCHIOIOTH 00CIYyTOBYBaHHSI
Ta HaJalTh 1H(GOPMAIlII0 PO TOBapHU (MIOCIYTH), Y TOMY YHUCI1 4epe3 IHTEpPHET-
Mara3iHH Ta IHTEPHET-KaTaJloTH, JepXKaBHOK MOBOK. [H(dopmaris mepkaBHOO
MOBOIO MOKE JyOJIFOBaTHICSl IHIMTUMH MoBaMu. Ha mpoxaHHS KiIi€eHTa #HOro
NepCoHAIbHE OOCIYyTOBYBaHHS MOXE 3JIHCHIOBATHCA TAaKOX IHIIOK MOBOIO,
OPUMHIATHOIO JUIsi CTOPIH. 3aKOHOM TMepeadadeHo, 10 KOXKEH TI'pOMaJsSHUH
VYkpainu 3000B’si3aHHMI BOJOMITH JIep>KaBHOIO MOBOI0. Jljis 1boro JepkaBa
3a0e3nedye KOKHOMY TPOMAJISHUHOBI YKpaiHM MOMIJIHMBOCTI [JIsi ONaHyBaHHS
Jep)KaBHOI MOBHM dYepe3 CHCTeMYy 3akjajiB JOMIKUIBHOI, TOBHOI 3arajibHOi
CepeaHbOl, TMO3alKUIBbHOI, TpodeciiiHoi (mpodeciitHo-TexHiuHO1), ¢daxoBoi
NEePEeABUIIOI, BHIINOI OCBITH, OCBITH JOPOCIHX, a TaKOX Yepe3 MIATPUMKY
HedopManpHOi Ta 1HGOPMAIBHOT OCBITH, CIPSIMOBAHOI HA BUBYCHHS JIEPKABHOI
MOBH. Y CBOIO 4Hepry ocoba, sika Mae HaMip HaOyTH TPOMAASHCTBO YKpaiHW,
3000B’s13aHa 3aCBITYMTH BIIMOBITHUIN PiBEHB BOJIOIIHHS JACP’KaBHOI MOBOIO.

VY cBoto uepry ocobu, sKi NpeTeHAYIOTh Ha IMOCaly B OpraHax Jep)KaBHOI
BlIagd a00 MICIICBOTO CaMOBpsJIYBaHHS, TMOBHHHI CKJIQJaTH ICIIUT HAa PIiBEHB
BOJIOJ[IHHS YKPaiHCHKOIO MOBOKO BIAIMOBITHO JO CTaHAAPTIB, PO3POOIECHUX
HamionambHOO KOMICi€l0 31 CTaHIApTIB JAep)KaBHOI MOBH. PiBeHBH BOJIOIIHHS
JEP>KaBHOIO MOBOIO 3aCBIIUYETHCS BIAMOBIAHUM JI€PKABHUM CEPTU(IKATOM.

Skio ocoba cama xoue OTPUMATH TaKuM CepTUQPIKAT Ta CKIACTU ICIIUT, TO MOXKE
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e 3podutu Oe3omnaTtHo pa3 Ha 4 wmicsaul. Taka MOXIHMBICTH € B yCIX T'POMAaJIsSH
Vkpainu. [lis ceptudikaTy Ha piBeHb BOJOAIHHSI MOBOIO Oyjae O€3CTpOKOBa, aie
SKIIO0 TMPETEeHJIGHT 3 IMepUIOTo pa3dy HE CKIajae ICIUTY, Yy HBOTO Oyne dvac
MIATOTYBATUCS 1 IEPECKIACTH.

Jlenytath  MICUEBHX pajJ, MICLIEBOrO CaMOBpsIyBaHHSA, odiuepu-
KOHTPAKTHUKH, PSAIOBI, CEpXKaHTH, CTapIIMHK IPABOOXOPOHHUX OpPTaHiB,
aJIBOKATH, HOTAPiyCH, IEeIarory, HAyKOBIli Ta MEPAI[iBHUKA MOXYTh 3aCBITUNTH
piBEHb BOJIOZIHHS JICPXKABHOIO MOBOKO OCBITHIM JOKYMEHTOM, 3a YMOBH, IIIO
yKpaiHChbKa MOBa OyJia mpociayXaHa B 00cs31 Ouibine, Hixk 500 roauH.

BaxnuBum  MomeHTOM — mepenbadeHuMm  3akoHoM  Ykpainu  «lIpo
3a0e3rneueHHs (YHKI[IOHYBaHHS YKpaiHChKOi MOBH SIK JIEpXKaBHOI» € Te, MIO
JIpYKOBaHI 3aco0u MacoBoi 1HQopMarlii MOXYTh BHJIABATHUCS IHIIUMH, HIXK
Jep>KaBHa, MOBaMH 3a YMOBH, III0 OJTHOYACHO 3 BiJIMTOBITHUM THPAXEM BHJIAHHS
1HO3€MHOI0 MOBOIO BUJIA€THCS THPAX LBOTO BUAAHHS JIEP>KaBHOIO MOBOIO. Yci
MOBHI1 Bepcii MOBUHHI BHUJIaBaTUCS IIiJI OJHAKOBOIO HA3BOIO, BIAMOBIZATH OJHA
OJIHIM 3a 3MICTOM, OOCATOM Ta CIIOCOOOM APYKY, a iX BHIYCKH IOBHHHI MaTH
OJIHAKOBY HYMeEpaIlil0 TIOPSAJIKOBHX HOMEpIB 1 BHJABATHCS B OJWH JICHbB.
PoznoBcromkyBatu 3a nepenomiaror 3MI iHO3eMHOIO MOBOIO MOKHA Y BUTIIAJKY,
KOJM y YUTA4iB € MOXIJIMBICTh MIANHCATHCS Ha TaKUM camMe YKpaiHOMOBHHUM
THpaX. A B KOXKHOMY MIiCIli, JIe PO3MOBCIOKYIOTh JTYPKOBaHY IMpecy B YKpaiHi,
yactka 3MI nepxaBHOIO MOBOIO Mae cTaHOBUTH He MeHiie 50%. Ilpore, Hopmu
3aKOHY HE€ TMOIIMPIOIOTHCS HA JPYKOBaHI BUAAHHS, SKI BHIAIOTHCS BUHATKOBO
KPUMCBKOTAaTapChKOI0 MOBOIO, IHITUMH MOBaMH KOPIHHHX HapOAiB YKpaiHw,
aHTIIHACHKOI0 YW 1HMOK odimiiHoo Moo €C. [lim mi BUHATKM HE MiAnaaae
pocilickka MOBa.

[Ilo crocyeTbcs Memia PUHKY, TO TeJIEpaaioopraHizamii  3iHCHIOIOTH
MOBJICHHSI JIepKaBHOIO MOBOI. OOOB’S3KOBUI (MiHIMallbHHI) 0OCST MOBJICHHS

JIEp)KaBHOIO  MOBOIO i1 TeJepajioopraHizamiii ~ OKpeMHX  KaTeropii
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BCTAHOBIIOEThCS 3akoHOM Ykpainu “Ilpo TtenebaueHHs 1 paaioMOBIEHHS . Y
CTaTTl Y BHILlE3a3HAYEHOTO 3aKOHY BU3HAYEHO, L0 3araJlbHOMY 00Cs131 MOBJICHHS
KOXKHOI ~Tenepaaiooprasizaimii He MeHme 50 BIICOTKIB Ma€ CTaHOBUTH
HalllOHAJIBHUM aynioBi3yalibHUM mpoaykT. TenepanioopraHizaiii npu 3A1iCHEHH1
paaloOMOBJIEHHSI TIOBMHHI 3a0e3leuyBaTH 4YacTKy IiCEHb (CIOBECHO-MY3UYHHMX
TBOPIB) J€PKaBHOIO MOBOIO B 00Cs31 HE MEHIIE 35 BIJCOTKIB 3arajibHOr0 00CATY
MiCeHb, MOMIMPEHUX MPOTIATOM J00H, a TAKOK HE MEHIIE 35 BiICOTKIB 3arajJbHOT0
o0cAry miceHb, MOMIMPEHUX Y KOXKHOMY NpoMikKy yacy Mix 07.00 ta 14.00 1 mix
15.00 Ta 22.00[4].

3 MeTor cupusHHA (YHKIIOHYBaHHIO YKPAiHCHKOI MOBH SIK JIEPIKaBHOI Y
chepax CycHuUIbHOTO KUTTS Ha BCi TepuTopli YKpaiHu ni€ YIOBHOBaXKEHUU 13
3aXHCTY JACepKaBHOI MOBH, OCHOBHUMH 3aBJIaHHSMH SIKOTO € 3aXHCT YKPaiHCHKOi
MOBH SIK JCpXaBHOI Ta 3axUCT MpaBa TPOMaJsiH YKpaiHW Ha OTPUMAaHHS
JIep>KaBHOI0 MOBOIO iH(pOpMaIlii Ta Mocayr y chepax CyCHiIbHOTO XKHUTTS Ha BCii
TepuTopii YKpaiHM 1 YCYHEHHS TMEpemKoJ Ta OOMeXeHb Y KOPHUCTYBaHHI
JIEP>KaBHOI0O MOBOIO. YTIOBHOB@)KEHHMI 13 3aXHCTy JEpKaBHOI MOBH 3J1MCHIOE
Jep>KaBHUM KOHTPOJh 3a 3aCTOCYBAaHHSIM JEPKaBHOI MOBH Y  BHIAJKY
HAJIXOJKEHHS CKapI'H, a TAKOX 3a BIIACHOIO 1HIIIaTHBOIO.

Y pa3t mnopymeHHs Cy0’€KTOM TOCHOJAprOBaHHs, M0 TMPOBAIUTh
rOCIOAAPChKY MIsNIbHICTh HA TEPUTOPii YKpaiHu, BUMOT IIOJ0 (PYHKI[IOHYBaHHS
YKpAalHCbKOI MOBH, YIOBHOB@XECHWW, WOr0 NPEACTABHUK CKIAJA€ aKT Mpo
pe3yabTaTH 3A1MCHEHHS KOHTPOJIO 3@ 3aCTOCYBaHHSM JEpXaBHOI MOBH,
OTOJIOIIYE TaKOMY CYO’€KTy MOINEpEeIKEHHS Ta BUMOTY YCYHYTH MOPYIICHHS
npotsrom 30 AHIB BiJ JaTH CKJIAJICHHS aKTa, MPO 10 3a3HAYAETHCS B aKkTi. Y pasi
MOBTOPHOT'O MPOTSITOM POKY TMOPYIICHHS BUMOT 3aKOHY, YTTOBHOBa)XKEHHH, HOTO
NpEeCTaBHUK CKJIa/1a€ MPOTOKO.

[Ilo cTocyeTbest BIAMOBIIANBHOCTI 32 MOPYIIEHHSM BUMOT 3aKOHY YKpaiHu

«IIpo 3abe3nedeHHs (PYHKIIOHYBAHHS YKpPAaiHCHKOI MOBHU SIK JI€P>KaBHOI», TO
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crarrero 18872 «Komekcy VKpaiHM TIpo aaMiHICTpaTHBHI HPaBOIOPYIIECHHS
Vkpainn»  nepeadadeHo, 00 MNOpPYIIEHHS BUMOr 3akoHy Ykpainu “IIpo
3a0e3nedeHHs] (YHKLUIOHYBAaHHSA YKpaiHChKOi MOBHM $IK JE€p)KaBHOI OO
3aCTOCYBaHHS JEep>KaBHOI MOBHU IiJ] Yac 3aciaHb, 3aX0JliB, 3ycTpiueil 1 po6oyoro
CHUIKYBaHHS, B aKTax, JIJIOBOJCTBI Ta JOKYMEHTOOOIry B OpraHax Aep>KaBHOI
BIaAMu, opraHax Biagu ABToHoMHOi PecnyOniku Kpum 1 opranax micueBoro
CaMOBpSyBaHHS, HA JEPKABHUX 1 KOMYHaIbHUX MIAMPUEMCTBAX, B yCTAHOBAaX Ta
OpraHizalisx, IHIIUX CYO’€KTax TOCIOAApIOBaHHS JEpPXKaBHOI 1 KOMYHaJIbHOI
(¢opMH BIIACHOCTI, Y CYJOYMHCTBI Ta JIUIOBOJICTBI y cyldax YKpaiHU, B OpraHax
NPaBONOPSAKY, PO3BINYBAIBHHX OpraHax, JEp)KaBHHX OpraHax CIeiaTbHOTro
NpU3HAYEHHS 3 TIPAaBOOXOPOHHUMH (YHKIIISIMH, Ha JCpKaBHOMY KODPIOHI
VYkpainu, y mponeci BUOOpIB Ta pedepeHayMiB, y MIKHAPOIHUX JOrOBOpax
VYkpainu TArHyTh 32 coboro HaknaneHHs mrpady Bin 3 400 rpa. go 6 800 rpH.
a0o0 momnepeKeHHsI, SIKII0 NOPYLIEeHHs] BUMHEHE Buepie [5].

[Topymienns Bumor 3akoHy Ykpainu “IIpo 3a0e3nedeHHss QpyHKIIIOHYBaHHS
YKpaiHChKOi MOBH SIK JI€p’KaBHOI 11100 3aCTOCYBaHHS JEepXaBHOI MOBU y cdepi
OCBITH, HayKH, KyJbTYpH, KHUTOBHJAHHS, Yy KOPHUCTYBAallbKUX I1HTepdeicax
KOMIT FOTEPHUX TIporpaM Ta BeO-cailTiB, y cdepi iHpopmariii mjis 3arajbHOTO
O3HAMOMJICHHS, MyOJIYHMX 3axO0JiB, TEXHIYHOI 1 MPOEKTHOI JOKyMEHTaIIli,
pEeKIaMM, OXOPOHM 3JI0pOB’Sl, CIIOPTY, TEJIEKOMYHIKAlLlii Ta MOIITOBOrO 3B’SI3KY,
TPAHCTIOPTY TATHYTH 3a co00t0 HaknaneHHs mrpady Big 3 400 rpa. 70 5 100 rpH.
a0o0 momnepeKeHHsI, SIKIIO MOPYIICHHS BUNHEHE BIEpIIE.

[Topymenns Bumor 3akony Ykpaiau “IIpo 3abe3neueHHss GyHKIIOHYBaHHS
YKpaiHChbKOI MOBHM SIK J€p>KaBHOI  LIOJAO 3aCTOCYBaHHS JEpKaBHOI MOBH
JIPYKOBaHMMH 3aco0aMu MacoBOi iH(oOpMaIii TATHYTh 3a COOOI0 HaKIaJACHHS
mtpady Big 6 800 rpr mo 8 500 rpH. ab0 TMOmMEpeMHKEHHS, SKIIO MOPYIICHHS
BunMHEeHe Broepme. [loBTOpHE NPOTATOM pOKY BYHHEHHS BUIIE3a3HAYCHHUX

MOPYIIEHb 3 YMCJA 3a3HAYEHUX Y YaCTHHAX MepUIid — YeTBEpTiH 1€l cTaTTi, 3a
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AK€ 0co0y Bxke OyJo MIIAaHO aJMIHICTPATUBHOMY CTSATHEHHIO TATHE 3a COOOI0
HaknanenHs mrpady Big 8 500 rpr. — 11900 rpu. [loBTOpHE HEBHUKOHAHHS
3aKOHHUX BHMOT YTIOBHOB@)XEHOTO 13 3aXUCTy JepXaBHOI MOBH TijJ dYac
3MIACHEHHS HUM JIeP’)KaBHOTO KOHTPOJIO 32 3aCTOCYBaHHSM JCpPKaBHOI MOBH
TSATHE 3a OO0 HaknaAeHHs mTpady Ha mocagoBux ocio Big 1 700 rpa. ta 3 400
TPH.

[amn, mopymenns 3akony Ykpainu “IIpo 3abe3nedyeHHs (yHKIIOHYBaHHS
YKpaiHChKOi MOBH SIK JIEp>KaBHOI MO0 MOPSIAKY 3aCTOCYBaHHS JEpPKaBHOI MOBH
TATHYTh 3a cobOorw HaknageHHs mmtpady Bigx 3 400 rpa. 5 100 rpH., sKIIO
NOPYIIICHHS BYNHECHE BIICPIIIE.

BignoBimHo mo 3akoHy ykpaiHchka MoBa, mopsn i3 Ilpamopom, I'epOom i
I'im-HOM, € OmHUM 13 CHMBOJIIB YKpaiHCHKOI jJepkaBu. BomomiHHS JIepKaBHOIO
MOBOIO Ta iIBUKOPHMCTAHHA TIOCAJOBUMU 1 CIYyXKO0BUMH 0coOamMu OpraHis
Jep>KaBHOI ~ BJaJM Ta OpraHiB MICIIEBOIO CAMOBPSIYBaHHS € OJHIEIO 3
00OB’SI3KOBUX YMOB [UIsl 3alHATTA BIAMOBIAHMX Tmocaa. ['pomansHu YkpaiHu
MOBUHHI BOJIOJITH YKpPAiHCHKOIO MOBOIO SIK MOBOIO CBOIO TPOMAJSHCTBA Ta
BUKOPUCTOBYBAaTH ii y cdepax myONIYHOrO CHUIKYBaHHS. 3HAHHS YKpaiHCHKOI
MOBH € HEOJIMIHHOIO YMOBOIO HaOyTTsi TrpomajnsHcTBa Ykpainu. [Ipu 1mpomy
KOXKEH TPOMAJTHUH YKpaiHu € BUIBHUM Yy BHOOPI MOBH 200 MOB Y MPUBATHOMY
CIIKYBaHHI.

BinmoimHo nmo 3akoHy, YKpaiHCBKOIO MOBOIO MAarOTh MPOBOJAHMTHCH YCi
3aci/laHHA, 3yCTpidui TOMIO Yy BJIAJIHUX OpraHax Ta YCTaHOBaX — SIK IEHTPAJIbHUX,
TaK 1 perioHaJbHUX.

IlepenGavyene ¥ CTBOpPEHHS TMOCAJAM YIOBHOBAXXEHOTO 3  3aXUCTy
YKpaiHCBhKOI MOBH, SIKHH pPETyIIOBATUME BIPOBAKEHHS Ihoro 3akoHy. Hopmu
YKpPalHCbKOI MOBM BCTAaHOBIIOIOTBCS Yy CIIOBHHUKaxX YyKpPalHCBKOI MOBHM Ta
YKpaiHCbKOMY IPaBOMUCI, IKUW 3aTBEPAKYIOThCA MIHICTEPCTBOM OCBITH 1 HayKHU

3a pekoMmeHaalisiMu  (axiBUIB 3 YKpalHCbKOI MOBHM HAayKOBHX YCTaHOB
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HamionanpHoi  akagemii Hayk YKpaiHH, IHIIMX HAyKOBUX YCTAHOB, BHUIIMX
HaBUYaJIbHUX 3aKJIaJIiB. 3a reHeanoriyHoo kiacu@ikaili€ero ykpaiHChbKa MOBa
HaJIeXHUTh 10 CX1THOCJIOB SIHCbKOT ~ MIATPYIU  CJIOB’SHCBKOI  T'pYIH
1HJ0€BPOIENCHKOT MOBHOT CIM 1.

Bucnosox. Takum 4uHOM, 0COOJIUBY POJIb YKPAaiHCHKOT MOBH SIK JIepKaBHOT
nigkpecnoeTbesi KoHcTUTylLi€I0 YKpaiHu, sKO nependadeHi BUMOTH IOO
000B’SI3KOBOTO BOJIOJIIHHS JiepkaBHOO MOBOI0 IIpesunentom Ykpainu (cT. 103),
npodeciitaumu cyaasmu (ct. 127), cynaamu KonctutymiitHoro Cyny Ykpainu
(cT. 148).

KpiMm TOro, 00OB’S3KOBOI0 YMOBOIO MJisi NPUUHSATTA JO TPOMAISHCTBA
YKkpaiHu € «BOJIOJIHHS JIepKABHOI MOBOIO abo Ti po3ymiHHS B 00cCs3i,
JOCTaTHbOMY i chuIKyBaHHs» (cT. 9 3akony VYkpainu «IIpo rpomansHcTBO

Ykpainny).
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ANGIOGENESIS AS A MORPHOLOGICAL MARKER OF TUMOR
GROWTH: AN ANALYSIS OF CURRENT LITERATURE DATA

Abstract

Introduction. The issue of tumor growth remains one of the most pressing
challenges in contemporary biomedical science due to the high prevalence of
oncological diseases and the complexity of their pathogenesis. Angiogenesis
ensures tumor vascularization, oxygen and nutrient supply, and contributes to
invasion and metastasis, while its morphological manifestations are used to assess
tumor progression and prognosis.

The aim of study was to analyze and summarize current literature data on
angiogenesis as a morphological marker of tumor growth.

Results. Analysis of recent publications shows that tumor angiogenesis
occurs through classical formation of new blood vessels (sprouting) as well as
alternative mechanisms such as vessel co-option and vasculogenesis. VEGF plays
a central role, with its activity correlating with increased microvascular density

and poor prognosis. Perivascular spaces, cells of the tumor microenvironment, and
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tumor-associated macrophages play important regulatory roles, stimulating the
formation of pathological vascular networks and increasing tumor invasiveness.
Metabolic and epigenetic mechanisms (e.g., m6A RNA modifications)
additionally influence the intensity of angiogenesis, as well as the structure and
architecture of the tumor vascular network, allowing assessment of its growth
dynamics, degree of aggressiveness, and morphological changes.

Conclusions. Angiogenesis is a universal and multifaceted morphological
marker of tumor growth, reflecting the integration of molecular, cellular, and
tissue-level processes. Further research should focus on understanding these
mechanisms in greater detail to improve tumor characterization and prognostic
assessment.

Keywords: angiogenesis, tumor growth, vascular endothelial growth factor

(VEGF), tumor, pathomorphology.

Problem Statement. Tumor growth remains one of the most pressing issues
in modern biomedical science due to the high prevalence of oncological diseases,
the complexity of their pathogenesis, and significant mortality rates. According to
the World Health Organization, nearly ten million people died from cancer in
2020, meaning that approximately one in six deaths worldwide is attributable to
this disease [1]. Similarly, Ukraine demonstrates high mortality rates, with about
85,000 deaths from cancer reported annually [2].

Over recent decades, tumor growth has increasingly attracted scientific
attention, as its development is a multifactorial process involving disturbances in
cellular proliferation, differentiation, apoptosis, and intercellular interactions.

One of the key mechanisms underlying the progression of malignant
neoplasms is angiogenesis—the process of new blood vessel formation from the
pre-existing vasculature. Activation of angiogenesis creates conditions that supply

tumor tissue with oxygen and nutrients, promotes invasive growth, and facilitates
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metastasis. In this regard, angiogenesis is considered not only a prerequisite for
tumor growth but also an important morphological marker of malignant tissue
transformation that warrants thorough investigation.

In light of the above, the analysis of current literature data on angiogenesis
as a morphological marker of tumor growth is justified from the perspective of the
need to systematize existing scientific evidence.

Analysis of Recent Research and Publications. In recent years, angiogenesis
has remained one of the most relevant research areas in oncology due to its pivotal
role in tumor vascularization, growth, and metastasis. Contemporary reviews and
studies emphasize the complex nature of angiogenesis, which involves multiple
mechanisms of new vessel formation, including sprouting angiogenesis, vessel co-
option, vasculogenesis, and other pathways independent of vascular endothelial
growth factor (VEGF — vascular endothelial growth factor). These alternative
mechanisms may contribute to the development of resistance to anti-angiogenic
therapies. Such a broad classification of angiogenic mechanisms expands the
understanding of their impact on tumor development and prognosis [3-5].

Individual studies focused on specific tumor localizations, particularly
breast cancer, confirm the high prognostic value of microvessel density and the
expression of angiogenic factors in assessing tumor aggressiveness and disease
outcomes. It has been established that poor prognosis in breast cancer correlates
with increased microvessel density and enhanced activity of pro-angiogenic
factors, which supply tumor tissue with oxygen and nutrients. Inhibition of
angiogenesis leads to reduced tumor vascularization and restriction of its
metabolic support; therefore, tumor angiogenesis is considered an important
therapeutic target [6].

Overall, current reviews confirm that angiogenesis is not only a key
mechanism of tumor growth but also a significant indicator for prognosis,

assessment of therapeutic response, and the development of novel multitarget
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treatment strategies in oncology. Accordingly, systematization of contemporary
literature data on angiogenesis and its stimulating factors is warranted [7].

The aim of study was to analyze and summarize current literature data on
angiogenesis as a morphological marker of tumor growth.

Materials and Methods. A total of 87 recent scientific publications
published between 2020 and 2025 were reviewed. The sources were retrieved
from the PubMed, Scopus, Web of Science, and Google Scholar databases. Based
on their relevance to the study objective, methodological rigor, and scientific
significance, 20 publications were selected for inclusion in the final version of the
article.

Presentation of the Main Material. The conducted analysis of contemporary
literature sources indicates that angiogenesis is one of the key biological processes
determining the growth, progression, and metastatic potential of malignant tumors.
The formation of new blood vessels supplies tumor tissue with oxygen and
nutrients, thereby creating the morphological basis for the transition from non-
invasive (initial) growth to invasive progression [8]. From this perspective,
angiogenesis is considered not only a functional mechanism but also an important
morphological marker of tumor growth with diagnostic and prognostic
significance.

Contemporary studies confirm that the activation of angiogenesis in tumors
Is driven by a complex interplay between hypoxia, cellular metabolic
reprogramming, and signals derived from the tumor microenvironment. A central
role in this process is played by vascular endothelial growth factor (VEGF), the
expression of which is significantly upregulated under hypoxic conditions and
correlates with increased microvessel density and poor prognosis. According to a
study published in Oncology Letters (Zhou J., 2024), VEGF-dependent signaling

cascades contribute to the formation of a morphologically immature and
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chaotically organized vascular network characteristic of tumor tissue, thereby
promoting invasion and metastasis [9].

An important addition to the classical concepts of angiogenesis is the
growing evidence regarding the role of epigenetic mechanisms, particularly N6-
methyladenosine (m6A) RNA modification. A study by Qin L. (2024), published
in Frontiers in Oncology, demonstrates that m6A regulators influence the stability
and translation of mMRNAs encoding key pro-angiogenic factors, including VEGF,
FGF, and angiopoietins. Disruption of m6A balance leads to enhanced
angiogenesis and the development of an aggressive tumor phenotype [10].

The metabolic aspects of angiogenesis have also attracted considerable
attention. In a publication by Arce-Recatala C. (2025) in Metabolites, it is
emphasized that tumor cells and endothelial cells exist in close metabolic
symbiosis. Reprogramming of glycolysis, lipid metabolism, and amino acid
metabolism promotes activation of angiogenic signaling pathways and is reflected
in characteristic morphological alterations of the tumor vasculature. Thus, the
metabolic profile of a tumor is directly associated with the degree of angiogenesis
and may be considered as its functional and morphological correlate [11].

The immune microenvironment also plays a distinct role in the regulation of
tumor angiogenesis. According to Qiao X. (2025) in Frontiers in Immunology,
tumor-associated macrophages (TAMSs) represent one of the key sources of pro-
angiogenic factors. They stimulate endothelial cell proliferation, extracellular
matrix (ECM) remodeling, and the formation of a pathological vascular network.
Morphologically, this is manifested by increased microvessel density and
structural atypia, which are associated with an immunosuppressive
microenvironment and tumor progression [12].

Perivascular spaces, particularly the Virchow—Robin spaces, play a
significant role in tumor angiogenesis and microenvironmental cell interactions. In

the context of tumors of the nervous system, these structures constitute an
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important microanatomical component of the wvascular microenvironment,
facilitating the diffusion of oxygen, nutrients, and signaling molecules, as well as
the migration of immune and tumor cells [13]. In malignant brain tumors, such as
high-grade gliomas, these spaces are regarded not merely as anatomical
formations but also as functional pathways of interaction between tumor cells, the
vascular wall, and microenvironmental cells [14]. Available data indicate that
tumor cells are capable of exploiting perivascular spaces for migration along the
vascular network, a phenomenon closely associated with pathological
angiogenesis and invasive growth [15].

Activation of angiogenesis in brain tumors is accompanied by the formation
of a morphologically immature and structurally atypical vascular network, around
which remodeling and dilation of perivascular spaces are observed. This creates
conditions for the accumulation of pro-angiogenic factors, immune
microenvironment cells, and tumor cells, thereby enhancing the invasive potential
of the neoplasm [16]. Accordingly, Virchow—Robin spaces may be considered as a
morphological indicator of active vascular remodeling and angiogenesis in brain
tumor tissue.

Contemporary concepts of tumor angiogenesis extend beyond the classical
formation of new blood vessels and include alternative mechanisms of vascular
network development. One such mechanism is vessel co-option, whereby cancer
cells do not generate new vessels but instead use pre-existing capillaries of healthy
tissue, adapting them to tumor needs. Another important process is
vasculogenesis, in which new vessels arise not through sprouting of existed ones
but via differentiation of endothelial or stem cells into vascular endothelium.
These alternative pathways ensure tumor blood supply even when classical
angiogenesis is suppressed or insufficient and contribute to increased invasiveness

and resistance to anti-angiogenic therapies [4, 17].
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The integration of morphological and mathematical approaches enables a
deeper understanding of tumor angiogenesis patterns. In a study by Mohseni A.
(2024), published in Frontiers in Biomedical Technologies, the potential of
mathematical modeling of angiogenesis was demonstrated for quantitative
assessment of vascular architectonics and prediction of tumor growth. Such
models highlight the close relationship between vascular morphology and the
functional behavior of tumors [18].

Several review papers also emphasize the importance of an interdisciplinary
approach to angiogenesis research, combining molecular, morphological, and
clinical data. In particular, analyses of current concepts of angiogenesis as a
biomarker and therapeutic target confirm its pivotal role in patient stratification
and prognosis assessment [19, 20].

Conclusions and Prospects for Further Research. Thus, angiogenesis
represents a universal yet multifaceted morphological marker of tumor growth. Its
manifestations reflect the integration of hypoxic, metabolic, epigenetic, and
immune mechanisms that shape the structural and functional basis of malignant
tumor progression.

Future research should focus on the development of individualized
therapeutic approaches that take into account the molecular profile of the tumor
and the status of angiogenesis. An important direction is also the combination of
conventional anticancer treatment modalities with targeted anti-angiogenic
inhibitors, which may enhance therapeutic efficacy and reduce the risk of

complications.
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Abstract

The article is devoted to the critical problem of financial exposure
quantification in modern capital-intensive agribusiness. The author presents the
“Kavun Strategy” — a hybrid methodological paradigm that transcends traditional
linear models, synthesizing Extreme Value Theory (EVT), copula-based
dependency modeling and stochastic Monte Carlo simulation (10 000 iterations).
Through the case study of an integrated U.S. holding (lowa), it is proven that the
standard Value-at-Risk (VaR) metric substantially underestimates “black swan”
risks due to the leptokurtic nature of agricultural markets. The results demonstrate
that structural hedging — the integration of federal revenue protection insurance
with exchange-traded derivatives, reduces tail risk (Expected Shortfall) by 68.2%.
The study also reveals the role of “Agriculture 4.0” technologies, including digital
twins and Explainable Al (XAl), in forming the systemic financial immunity of
the enterprise.
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Introduction

The contemporary landscape of agricultural economics is characterized by
the profound integration of production cycles into global financial markets [1]. In
this architecture, the enterprise’s financial exposure serves as a fundamental
indicator of capital management efficiency. The transformation of agribusiness
into a capital-intensive sector has resulted in the sensitivity of cash flows to
exogenous shocks, ranging from energy price fluctuations to derivative
speculation on commodity exchanges defining the creditworthiness and
investment attractiveness of holdings in the long term [2].

The phenomenon of financial exposure within the agro-industrial complex
(AIC) possesses unique specificity, dictated by the biological lag between
investment in working capital and the realization of finished products. This
temporal disproportion creates a zone of heightened vulnerability, where the
cumulative effect of price elasticity of demand and supply for soft wheat, corn and
oilseeds can result in the erosion of equity capital even amidst high production
metrics [3]. Consequently, the risk management system is reorienting from
reactive accounting of production losses toward preemptive quantitative
assessment of market exposure [4].

The deepening of financial interconnections within agri-food value chains
necessitates the implementation of advanced methodological technologies capable
of accounting for the non-linear nature of risks [5]. Traditional linear
approximation models frequently prove untenable in the face of “fat tails” in the
probability distributions of losses typical for agricultural markets. In this regard,
the integration of stochastic modeling and the analysis of correlation matrices
between resource costs and final product prices becomes an imperative for
ensuring financial stability. Without a mathematically verified assessment of
potential losses within specified confidence intervals, modern agricultural

holdings are deprived of the opportunity to effectively utilize structural hedging
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instruments, rendering their balance sheets highly sensitive to systemic
macroeconomic fluctuations [6].

Historically, financial exposure was assessed through the prism of static
balance sheet indicators; however, the progressive financialization of the sector
dictates the necessity of a transition toward dynamic cash flow modeling. This
paradigm shift is intended to resolve the problem of persistent information
asymmetry within agri-food value chains, where opaque data structures frequently
conceal latent systemic vulnerabilities. The integration of forward stochastic
structures enables enterprises to transcend natural hedging strategies, which are
increasingly ineffective under conditions of global market convergence and
transition toward a robust synthesis of idiosyncratic and market-correlated risk
variables.

In the contemporary agribusiness landscape, physical climate risks are
inextricably linked to financial performance, forming a complex climate-financial
nexus that traditional models frequently ignore. The quantification of financial
exposure today must account for the mechanisms of instantaneous transmission of
meteorological anomalies into credit default risks and liquidity constraints. This
necessitates the implementation of sophisticated index insurance technologies that
minimize the moral hazard characteristic of classical indemnity schemes.
Furthermore, the growing influence of ESG mandates introduces a new level of
institutional exposure — the emergence of a green premium or a brown discount in
agricultural enterprises™ access to capital.

The digitalization of the agricultural frontier has birthed a new
technological strategy in risk quantification, based on the integration of Big Data
and Earth observation technologies. Utilizing high-frequency NDVI (Normalized
Difference Vegetation Index) data and satellite biophysical parameters, enterprises
gain the capability to refine Value-at-Risk (VaR) estimates with unprecedented

granularity. Such real-time calibration of financial exposure enables the
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deployment of algorithmic hedging strategies, where positions on commodity
exchanges (CBOT or MATIF) are dynamically adjusted in response to projected
yield fluctuations. The synthesis of precision agriculture and quantitative finance
facilitates the formation of a flexible response to market volatility, transforming
raw data into a strategic asset to prevent the erosion of marginality.

Given that agricultural markets are characterized by “fat-tailed”
distributions (leptokurtosis), traditional risk models based on the assumption of
normality are prone to a radical underestimation of the magnitude of catastrophic
losses. A robust risk management framework must prioritize the stress-testing of
“black swan” scenarios, ranging from sudden geopolitical embargoes and export
duty adjustments to systemic biological shocks. These methodologies utilize
Extreme Value Theory (EVT) to quantify the consequences of low-probability,
high-risk events situated beyond standard confidence intervals. By analyzing the
conditional mathematical expectation of losses in the “tail” of the distribution
(Expected Shortfall), agricultural holdings can develop resilient structural hedging
mechanisms that protect against cascading systemic failures and ensure
operational continuity even during periods of extreme institutional or market
turbulence.

Thus, the revision of methodological approaches to assessing financial
exposure is dictated by the necessity of building business resilience to cascading
risks. The development of predictive risk management strategies, grounded in
precise quantitative methods, allows for the transformation of uncertainty into a

manageable parameter of strategic planning.

Materials and Methods
The relevance of the topic is underscored by the fact that under the
conditions of 2024-2026, agribusiness faces a convergence of climatic shocks,

geopolitical instability and sharp fluctuations in the cost of borrowed capital [7].
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Statistical approaches based on historical retrospectives are no longer capable of
adequately assessing financial exposure due to the biological lag and the non-
linear nature of market linkages. The necessity of developing predictive models
capable of quantifying extreme losses and integrating institutional protection
mechanisms (such as U.S. federal insurance) into a unified strategy of financial
resilience becomes a leading imperative for maintaining the solvency and
investment attractiveness of large agricultural holdings [8].

The scientific novelty of the work lies in the development and validation of
the hybrid methodological “Kavun Strategy”, which, in contrast to existing linear
models, integrates the framework of Extreme Value Theory (EVT) and copula-
based dependency modeling for the assessment of agricultural risks. For the first
time, the concept of structural hedging is proposed, wherein U.S. federal insurance
instruments (Revenue Protection — RP) are treated as an endogenous financial
asset that transforms the risk profile and allows for the optimization of the
Expected Shortfall (ES) calculation [9]. The novelty is further substantiated by the
integration of digital twin technologies and predictive analytics based on
alternative data (satellite NDVI monitoring) into classical capital management
models, enabling real-time granularity in the calibration of financial exposure.

The methodological foundation of this study is based on a synthesis of
econometric analysis, stochastic modeling and probability theory, aimed at
verifying the developed paradigm of financial exposure quantification. A
representative integrated agricultural holding operating in the state of lowa (USA)
was selected as the object for empirical validation, whose operational model
reflects the key characteristics of the high-tech “Corn Belt” agribusiness, including
deep integration into derivative markets and the federal insurance system.

The study's information base comprised an array of retrospective data
spanning a ten-year period (2015-2025), including daily quotes for corn and
soybean futures on the Chicago Board of Trade (CBOT/CME Group), the
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dynamics of the U.S. Dollar Index (DXY) for assessing the currency component of
risk, as well as regional yield statistics from the U.S. Department of Agriculture
National Agricultural Statistics Service (USDA NASS) [10]. Additionally, the
parameters of the Federal Crop Insurance Program with an 80% coverage level
and high-frequency vegetation indices (NDVI/EVI) obtained via Earth remote
sensing methods were integrated into the model.

The primary analytical instrument of the study was the stochastic Monte-
Carlo simulation method, within which 10 000 iterations of the operational cycle
were performed [11]. This volume of trials was critically necessary to ensure
model convergence and achieve high statistical significance, when assessing rare
events in the “tails” of the profit distribution.

In this work, the emphasis is shifted toward the calculation of the Expected
Shortfall (ES) at a 95% confidence interval, which allows for an adequate
quantification of the mean expected loss given the leptokurtic nature of
agricultural markets. To model the non-linear interrelationships between price
volatility and yield variability, the framework of Clayton and Gumbel copula-
functions was applied, enabling the elimination of linear approximation errors and
the identification of latent dependencies during periods of extreme market shocks
[12].

Strategic optimization of the risk profile was realized through the
calculation of the minimum-variance hedge ratio (%), accounting for the
covariance of cash and futures prices, as well as the decomposition of basis risk
caused by logistic dislocations in the Mississippi River basin. The assessment of
the holding's resilience to cascading systemic failures was conducted using stress-
testing methods based on Extreme Value Theory (EVT) employing the generalized
pareto distribution. Scenarios of the most significant historical crises were
incorporated into the model: the 2012 drought, the 2018-2019 trade wars, and

periods of stringent Fed monetary policy.
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The final stage of the methodology included the integration of machine
learning algorithms and Explainable Al (XAI) principles to create a digital twin of
the enterprise, capable of real-time calibration of financial exposure and
transforming raw data into predictive management recommendations for structural
hedging.

Despite the high predictive power of the proposed model, this study has
several limitations necessitated by the specifics of the object and the tools
employed. First, the empirical validation was conducted using U.S. agricultural
sector data (lowa), which implies a high dependency of the results on the unique
institutional environment (Farm Bill) and developed exchange infrastructure.
Extrapolation of the model to emerging markets with low derivative liquidity may
require substantial adaptation. Second, the use of stochastic modeling at a volume
of 10 000 iterations and machine learning algorithms imposes high requirements
on computational power and input data quality, which may limit the application of
the methodology by small and medium-sized enterprises. Finally, the model
remains sensitive to unmodeled risks - radical changes in global trade policy or
systemic cyber-threats which may cause structural shifts transcending historical

probability distributions.

Research Results

1.  Analytical foundations of financial exposure in the agribusiness
sector:

In academic discourse, financial exposure is defined as a measure of the
sensitivity of an enterprise’s net asset value and operating cash flows to the
volatility of exogenous market variables [13]. For the U.S. agribusiness sector,
characterized by a high degree of financialization, this basis is formed at the

intersection of commodity markets, credit cycles and institutional support within
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the framework of government programs (see: Figure 1. Conceptual framework of

financial exposure in the US Agribusiness) [14].

ASSET/LIABILITY PRICE SCISSORS
IMBALANCE EFFECT

= llliquid Capital {Land/Tech) « Input Volatility (Fuel/Seeds)
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+ Short-term/Floating Debt + Output Volatility (Futures)
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FINANCIAL EXPOSURE
OF AGRIBUSINESS

(US Systemic Context)

INSTITU‘TIONAL
DEPENDENCE

« Feceral Crop Insurance (FCIP)
+ Revenue Protection (RP) Layer
« Farm Bill Policy Exposure

Figure 1. Conceptual framework of financial exposure in the US Agribusiness

The analytical underpinnings of financial exposure in the U.S. agricultural
sector are predicated upon three fundamental factors creating a specific risk
profile. Asset-liability and liquidity mismatch - U.S. agriculture is characterized
by extremely high capital intensity. The bulk of assets is concentrated in low-
liquidity forms (land, specialized machinery), where liabilities are of a short-term
or medium-term nature. This generates a balance sheet exposure, where abrupt
shifts in Fed interest rates instantaneously escalate debt service costs against inert
asset values.

The “price scissors” effect - the financial exposure of agricultural holdings
Is determined by the non-linear correlation between the cost of inputs (seeds,
fertilizers, fuel and lubricants) and output prices. In the context of global shocks,
resource prices may increase at an accelerating pace relative to corn or soybean
futures, resulting in the erosion of marginality even, when hedging only one side
of the trade (see: Figure 2. The price scissors effect: non-linear correlation and

margin erosion in agribusiness).
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Figure 2. The price scissors effect: non-linear correlation and margin erosion in

agribusiness

Institutional dependence in the U.S., a significant portion of farm financial
resilience is integrated into the system of government subsidies and crop insurance
programs (Federal Crop Insurance Program) [15]. This creates a specific
“regulatory exposure” - changes in agricultural legislation can radically transform
the enterprise’s risk profile.

From an analytical perspective, the total financial exposure of the enterprise
(E_total) can be represented as a function of the sensitivity of the enterprise value

(V) to a vector of market factors (P):

E_total = Y (i = D™ aV/(AP_i) - a(P_i) (1)

Where:
dV /(0P_i) the sensitivity coefficient (delta) of the asset value to changes in
the i-th factor (e.g., soybean prices or the dollar exchange rate);

o (P_i) the volatility of the given factor [16].
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For American agricultural holdings, currency exposure is of critical
importance. Since the U.S. is the largest exporter of agricultural products, the
strengthening of the U.S. Dollar Index (DXY) automatically reduces product
competitiveness in global markets, creating a negative correlation between the
value of the national currency and the revenue of agricultural producers (see:
Figure 3. Impact of currency exposure on US Agricultural export competitiveness)
[17].
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Figure 3. Impact of currency exposure on US Agricultural export competitiveness

In the financial architecture of U.S. agribusiness, a critical role is played by
the high level of debt leverage sustained by the Farm Credit System. In this
context, financial exposure is transformed through credit leverage mechanisms.
Even marginal volatility in commaodity prices can trigger disproportionately large
fluctuations in net income.

The risk transmission mechanism here is directly linked to the Fed's
monetary policy. An increase in interest rates instantaneously escalates the debt

service costs for short-term operating loans necessary to cover seasonal cash flow
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gaps. Consequently, market exposure is integrated with interest rate risk, exerting
cumulative pressure on enterprise liquidity and elevating the probability of
technical default under adverse market conditions.

The specificity of the U.S. analytical basis lies in the presence of a robust
institutional damping layer in the form of the Federal Crop Insurance Program. In
this instance, insurance policies, particularly regarding revenue protection,
function de facto as a specific financial asset and a synthetic hedging instrument.
These mechanisms radically transform the financial exposure profile by forcibly
clipping the left tails of the loss distribution.

Risk quantification without accounting for this factor is invalid, as
government subsidization of insurance premiums creates a volatility-smoothing
effect, enabling agricultural holdings to maintain investment attractiveness even
during periods of systemic climatic or market shocks.

Given the status of the U.S. as a leading global exporter of agricultural
products, the analytical basis of financial exposure inevitably incorporates a
currency component. A persistent negative correlation exists between the U.S.
Dollar Index (DXY) and export revenue volumes. The strengthening of the
national currency automatically inflates the cost of American corn and soybeans
for global importers, creating a latent exposure to the monetary policies of
developed nations. Furthermore, in recent years, this risk has been exacerbated by
geopolitical turbulence and trade barriers.

As a result, the financial resilience of the holding becomes a derivative of
management's ability to mitigate currency risks amid the global transformation of
supply chains and shifting demand from key trading partners.

2. Methodological instrumentation and quantitative paradigms for
risk evaluation:

The transition from qualitative analysis to predictive modeling in U.S.

agribusiness necessitates a synthesis of econometric methods and probability

266



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 2.

theory. The primary methodological challenge lies in the requirement for the
simultaneous consideration of price volatility (market risk) and yield variability
(biological risk) [18]. In this study, the quantification toolkit is predicated upon
three complementary paradigms.

For U.S. agricultural holdings, the standard VaR metric is modified to
accommodate cash flow specifics. Financial exposure is defined as the maximum
expected loss in the value of an asset portfolio or net revenue over a designated
planning horizon. Given that agricultural markets exhibit “fat tails”, the utilization
of Expected Shortfall (ES) as a more robust metric - estimating the average loss in
the event that the VaR threshold is breached is highly relevant (see: Figure 4.
Comparative risk metrics: Value-at-Risk vs Expected Shortfall).

The calculation of aggregate risk based on the delta-normal method is
further enhanced by incorporating correlation coefficients between futures prices

(CBOT) and local basis prices:

VaR_ (1 —a) =V.0 - Za - o pVAt (2)

Where:

V_0 - current asset value or expected revenue;

Z_a - quantile of the normal distribution;

o_p - portfolio volatility, accounting for correlations between distinct crops

(corn/soybeans) [19].
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Figure 4. Comparative risk metrics: Value-at-Risk vs Expected Shortfall

To transcend the limitations of linear models, Monte-Carlo simulation is
employed [20] (see: Figure 5. Algorithmic workflow of Monte-Carlo simulation
with an integrated RP block). This method enables the generation of thousands of
market development scenarios, integrating USDA historical yield data and input
price volatility into the model. For the U.S. market, the Monte-Carlo model is
augmented with an institutional insurance coverage function. Each simulation
iteration is adjusted to account for payouts under Revenue Protection (RP)

policies:

R_sim = max (P_mkt - Y_act,P_guar - Y_hist - Cov) (3)

Where:

R_sim - simulated revenue;

P_mkt - Y_act - market price and actual yield;

P_guar - Y_hist - Cov - guarantee price, historical yield and coverage level
(typically 70-85%).
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Given the high frequency of systemic shocks in the U.S. (droughts, trade
embargoes), the methodology incorporates the framework of Extreme Value
Theory (EVT). Here, the Generalized Pareto Distribution (GPD) is employed for
tail risk analysis, enabling the quantification of “black swan” event risks. Stress
testing is conducted using historical simulation of the most significant crises:
climatic shock (the 2012 drought, characterized by a sharp yield contraction
coupled with a price spike), geopolitical shock (the 2018-2019 trade war with
China, involving a collapse in export prices against stable input costs) and
monetary shock (the period of aggressive Fed rate hikes, leading to an escalation
of debt service costs). The integration of these methods facilitates a
comprehensive risk profile, which serves as the foundation for formulating

production and financial hedging strategies.

269




STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 2.

To transcend the limitations of traditional Pearson correlation analysis,
which is frequently inadequate for describing non-linear dependencies between
yield and market prices, the methodology integrates copula-based modeling
(Clayton and Gumbel copulas). This approach allows for the modeling of tail
dependence structures, which is critical for the U.S. agricultural sector, where
extreme weather shocks and price spikes often exhibit a high degree of
concordance. The use of copulas enables a more precise estimation of the joint
probability of catastrophic losses, ensuring a more reliable assessment of
aggregate financial exposure during systemic crises when standard linear models
underestimate risk.

A vital element of the methodological toolkit is the calculation of the
minimum-variance hedge ratio (%), adapted to the specifics of natural hedging
inherent to large-scale operations in the U.S. Corn Belt. Considering that local
yield losses are often partially offset by surging exchange quotations, a full price
fixation on the total expected production volume may paradoxically exacerbate
total revenue variance (see: Figure 6. Optimal hedge ratio nomogram). By
calculating the covariance between cash and futures prices, the model determines

the optimal position sizing on the Chicago Board of Trade (CBOT):

h"+ = posfo_f (4)

Where

p - is the correlation,

o_s/o_f represent the volatility of cash and futures prices, respectively.

This approach allows for the minimization of net income variance and the
optimization of the holding's costs related to maintaining margin requirements
[21].
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Figure 6. Optimal hedge ratio nomogram

The quantitative assessment strategy is expanded by incorporating basis
risk, reflecting the divergence between CBOT quotations and regional execution
prices.

In the U.S. context, where logistical factors, such as the throughput capacity
of Mississippi River waterways or the volatility of rail freight tariffs, significantly
influence local pricing, ignoring the basis leads to a systematic error in exposure
assessment. The methodology entails the decomposition of total financial risk into
a systemic exchange-traded component and a specific spatial risk.

This enables agricultural holdings with distributed assets across different
states to calibrate their financial instruments more precisely and account for the
geographic variability of market conditions.

3. Empirical validation and risk profile synthesis: a case study of an
integrated holding:

The objective of this section is to demonstrate the practical applicability of

the developed methodological paradigm using data from a representative Midwest
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U.S. agricultural holding. The study is predicated on the stochastic simulation of
10,000 operational cycle iterations, integrating CBOT futures volatility, historical
county-level yield data and local basis price dynamics.

In mathematical statistics, the approximation error in the Monte Carlo
method decreases proportionally to the square root of the number of trials (N). At
N = 10 000, the error is a mere 1%. This represents an optimal trade-off between
computational cost and academic precision. A smaller sample size would be
insufficient, where a larger one would be redundant.

For the model validation, descriptive data from a holding managing a 50
000-hectare land bank with a dominant corn and soybean crop rotation were
utilized. The model’s input parameters include: the market component (historical
price volatility over the last 10 years and cross-commodity correlation matrices),
the biological component (yield distributions based on USDA NASS data) and the
institutional component (terms of Revenue Protection (RP) insurance policies with
an 80% coverage level). As a result of the Monte-Carlo simulation, the holding's
financial exposure profile was established. Analysis of the Probability Density
Function (PDF) of net profit revealed a pronounced leptokurtic structure (high
peak and “fat tails”), corroborating the inadequacy of standard normal
distributions for agricultural risk assessment [22].

The application of the copula-function framework facilitated the
identification of “lower tail dependence”. In extreme drought scenarios, the
correlation between price and yield becomes non-linear, resulting in a sudden
spike in financial exposure that exceeds standard VaR estimations by 18-22%
[23].
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Figure 7. Comparative profit distribution and tail risk reduction across

strategies (based on 10 000 Monte-Carlo simulations)

To assess the model’s robustness, stress tests were conducted based on two
historical U.S. scenarios. The “Climatic Shock” scenario (analogous to the 2012
drought), where modeling demonstrated that without federal insurance, the
holding would have lost up to 45% of its working capital. However, integrating
insurance payouts into the model reduces the Expected Shortfall (ES) metric by
60%, corroborating the role of institutional damping as a core asset. The
“Geopolitical Shock™ scenario (the 2018-2019 trade war), in which the analysis
revealed the critical role of basis risk [24].

While soybean futures on the CBOT declined moderately, local prices in
lowa plummeted substantially further due to elevator overcapacity. The model
successfully identified this divergence, indicating the necessity for decentralized
hedging.

The synthesis of the risk profile allowed for the calculation of the optimal

hedge ratio. For the holding in question, it amounted to 0.72 (72% of the expected
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yield volume). It has been empirically confirmed that attempting to hedge 100% of

the volume under conditions of high yield volatility leads to escalated financial

losses due to margin calls in scenarios of high prices and low production volumes.
Table 1. Comparative financial exposure metrics for the case study holding

(as % of expected revenue)

Risk
management
strategy

Expected Value-at-Risk (VaR | Expected Shortfall Tail risk

Unhedged
position 100.0% -34.2% -48.5% -
(baseline)

Traditional
(futures-based) 98.5% -21.4% -32.1% 33.8%
hedging

Structural
hedging
(combined RP
and futures)

97.2% -12.8% -15.4% 68.2%

The inadequacy of VaR is characterized by the gap between the VaR and
ES metrics in the first strategy (14.3 percentage points), indicating the presence of
an extreme “left tail” in the distribution. This implies that in 5% of cases, losses
will be not merely substantial, but catastrophic, which corroborates the hypothesis
regarding the leptokurtic nature of agricultural risks in the US.

The effectiveness of institutional damping demonstrates that the transition
from simple futures hedging to structural hedging (a combination of exchange-
traded instruments and Federal Revenue Protection insurance) allows for the
reduction of the Expected Shortfall (ES) by more than three times. Despite a
marginal decrease in mean profit (due to the payment of insurance premiums and
commissions), cash flow volatility stabilizes, which is critically important for

maintaining the holding’s high credit rating.
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Furthermore, the utilization of 10 000 iterations facilitated high model
convergence. The statistical error in the ES estimation decreased to < 1.2%,
providing the necessary precision for strategic decision-making by the holding’s
management under conditions of high uncertainty.

For a more detailed decomposition of financial exposure, a sensitivity
analysis of the holding's margin to cross-price shocks was conducted. The
construction of heatmaps and loss iso-contours revealed a non-linear dependence
of profit on the correlation between finished product prices and the cost of inputs
(fertilizers, fuel and lubricants).

Simulation results indicate that when energy prices rise by more than 15%,
the effectiveness of standard revenue-only hedging decreases by 12-14% due to
margin dilution from the cost side. This underscores the imperative for
transitioning from isolated sales hedging to integrated cross-commodity
management strategies that account for the volatility of the entire cost structure.

Empirical verification revealed a significant contribution of basis risk to the
aggregate volatility of the hedged portfolio. Modeling scenarios analogous to the
logistical crisis in the Mississippi River basin showed that the divergence between
CBOT quotations and prices at local lowa elevators can reach 30-45 cents per
bushel. Under such conditions, even with perfect execution of futures contracts,
the holding faces residual exposure, which in extreme cases accounts for 15-18%
of the total financial risk [25]. This fact justifies the critical importance of spatial
decentralization of hedging and the use of basis-fixed forward contracts to
minimize local market shocks.

The synthesis of the risk profile was augmented by an assessment of the
impact of hedging strategies on the enterprise’s current liquidity. Stress testing
identified the risk of a working capital deficit during periods of sharp price rallies
(during sudden export shocks), when variation margin obligations on the exchange

escalate rapidly.
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Calculations show that at a 99% confidence interval, the holding must
maintain a liquidity reserve fund amounting to 8-10% of the notional value of the
hedged position. The absence of such a buffer creates a risk of forced liquidation
of protective positions during moments of peak volatility, which effectively

transforms market risk into insolvency risk due to a cash shortfall.
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Figure 8. Margin call exposure vs liquidity buffers

4.  Strategic mitigation frameworks and structural hedging mecha-
nisms:

Based on the empirically validated risk profile, characterized by “heavy
tails” and non-linear dependencies, the formulation of a risk management strategy
must be more robust than the simple employment of exchange-traded instruments.
The author proposes a structural hedging strategy that integrates financial
engineering with operational flexibility and institutional support - the “Kavun
Strategy”.

In the context of the U.S. agricultural market, the most effective mechanism

Is the creation of a synthetic shield, which combines federal revenue insurance and
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market derivatives. Revenue Protection insurance establishes a revenue floor,
safeguarding against catastrophic crop failures and price collapses [26].
Concurrently, the utilization of put options or costless collar strategies on the
Chicago Board of Trade facilitates the hedging of price exposure without a total
price lock, maintaining the potential for participation in market growth.

This hybrid model allows for a reduction in the Expected Shortfall (ES) by
65-70%, while liberating a portion of the capital previously required for

maintaining excess liquidity under margin requirements.
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Figure 9. Payoff profile of the synthetic shield

The strategic resilience of the holding necessitates a transition from
revenue-only hedging to the protection of the aggregate margin (the agri-
equivalent of a crack spread). Since financial exposure is formulated as the
differential between the grain realization price and the cost of inputs (fertilizers,
POL - petroleum, oil and lubricants), the strategy must incorporate futures
positions in crude oil, natural gas or urea [27].

The synchronous management of input and output flows facilitates the

stabilization of operating profitability even during periods of acute cost-push
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inflation, representing a critical factor for maintaining bank loan covenant
compliance.

Beyond financial instruments, structural hedging encompasses the
optimization of the holding's production assets (see: Figure 10. Natural hedging).
Maintaining asset ownership across diverse U.S. climatic zones (a combination of
the states of lowa and Nebraska) enables the mitigation of local meteorological
shocks, thereby reducing aggregate yield volatility.

The implementation of dynamic acreage optimization models based on
soybean and corn price forecasts allows the holding to function as an active

market participant, adapting its exposure as early as the planting phase.
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Figure 10. Natural hedging

The methodology for tail risk management dictates the necessity of
establishing a formalized liquidity support mechanism. Based on the results of
Margin Call Exposure stress testing, the holding is recommended to maintain a
revolving credit facility or a high-liquidity bond portfolio. This ensures the

uninterrupted execution of the hedging strategy during moments of extreme
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market volatility, when a cash shortfall could lead to the forced liquidation of
protective positions at the most inopportune moment.

The proposed structural hedging model transforms risk management from a
cost center into a center of strategic resilience. Instead of fragmented transactions,
the holding implements a holistic system where U.S. institutional guarantees,
exchange-traded instruments, and operational solutions operate in synergy.

This enables not only the protection of the balance sheet against “black
swans”, but also a reduction in the cost of debt capital through the clear
demonstration of financial resistance to creditors.

(Derivatives & RP Insurance)

FINANCIAL ENGINEERING

KAVUN STRATEGY:
HOLISTIC RESILIENCE

- >
<€ >

OPERATIONAL FLEXIBILITY INSTITUTIONAL SUPPORT

(Geographic Spread & Crop Rotation) (Gov Programs & Credit Lines)

Figure 11. The strategic resilience triangle of the “Kavun Strategy”
From the vantage point of corporate finance, the substantive mitigation of
Expected Shortfall (ES) serves as a critical catalyst for the optimization of the
Weighted Average Cost of Capital (WACC). By attenuating the variance of

operating cash flows and insulating the balance sheet against leptokurtic tail
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events, the enterprise effectively compresses its idiosyncratic risk premium and
narrows the credit spread. This reduction in systematic vulnerability allows for a
recalibration of the capital structure, where lower financial distress costs facilitate
more favorable debt-servicing terms and enhance the firm's overall valuation.

Furthermore, the transparency provided by Explainable Al (XAl)
frameworks diminishes information asymmetry, thereby reducing the cost of
equity by providing investors with a mathematically verified roadmap of the
enterprise’s financial resilience.

5. Technological integration and predictive analytics: future-
proofing financial resilience in agriculture:

In the era of “Agriculture 4.0, traditional concepts are augmented by digital
transformation tools. Technological integration facilitates the reduction of the
temporal lag between risk emergence and managerial decision-making,
representing a critical factor for maintaining the agricultural holding’s liquidity.

The utilization of satellite data and hyperspectral imagery (NDVI, EVI
indices) radically alters the precision of predictive models [28]. Satellite
monitoring data enables the real-time assessment of crop conditions across vast
areas (throughout the entire U.S. “Corn Belt”). Integrating this data into Monte-
Carlo simulations allows for the dynamic adjustment of yield forecasts. Instead of
relying on historical mean values, the model operates on actual vegetation data
from the current season. This facilitates the refinement of the Expected Shortfall
(ES) metric several months prior to harvest, providing management with the
temporal window necessary to calibrate the volume of hedging positions.

Predictive analytics based on neural networks is capable of processing
massive unstructured data sets inaccessible to classical econometric models. ML
algorithms analyze correlations between weather anomalies, port congestion,
trader sentiment in social media and vessel movements in real-time. This enables

the prediction of abrupt shifts in basis risk and price gaps. In the context of a U.S.
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agricultural holding, predictive models assist in identifying overbought or
oversold conditions for CBOT futures, optimizing entry and exit points for
hedging transactions, which minimizes transaction costs and safeguards the
margin.

The pinnacle of technological integration is, of course, the creation of an
agricultural holding’s digital twin, which synchronizes physical assets with their
financial representation (see: Figure 12. Architecture of the financial digital twin
in agribusiness). The digital twin simulates the reaction of the holding's financial
state to any changes, ranging from an elevator breakdown in lowa to Fed rate
adjustments or the introduction of new tariffs. Conducting 10 000 stress-testing
iterations within the digital twin allows for the identification of latent
interdependencies between operational disruptions and financial stability. This
ensures business immunity to cascading risks, transforming uncertainty into a

measurable and manageable parameter.

FINANCIAL LAYER

Balance Sheet + Debt ants + Derivative Portfolio
Cash Flow Fore 3 » Liquidity Buffers

DATA PROCESSING & ANALYTICS LAYER

Predictive Yield Models (ML) « Sentiment Analysis (Market Trends)
Unstructured Data Integration (Satellite/NDVI) « XAl Decision Support

REAL-TIME
DATAFEED
NOILVYZIWILdO
J1931vils

PHYSICAL LAYER (IOT & FRONTIER)

In- ﬂeldSoll&Growth Sensors + Elevamrsw Monitors
Logistics Hub Tracking « Port/Weather Stations

Figure 12. Architecture of the financial digital twin in agribusiness

To minimize operational and counterparty risks, the implementation of

distributed ledger technology is becoming a future imperative. Smart contracts
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enable the automation of hedging execution and insurance payouts. Upon the
occurrence of a trigger event (sensor-recorded absence of precipitation for 30
days), the payout under index-based insurance occurs automatically.

This radically enhances capital turnover and eliminates the need for
protracted litigation or administrative proceedings regarding insurance claims,
ensuring liquidity is available precisely when required to maintain margin
requirements.

As machine learning algorithms begin to play a pivotal role in risk
quantification, the “black box” problem emerges. For the board of directors of a
major U.S. agricultural holding or regulators (such as the CFTC), it is critically
important not merely to receive a forecast, but to comprehend its logic. The
implementation of Explainable Al (XAl) allows for the decomposition of model
decisions [29].

This transforms risk management from blind adherence to algorithms into
an informed decision-making process, where the CFO can clearly trace why the
model suggests increasing the hedge at a specific moment. This ensures fiduciary
responsibility and compliance, minimizing the risk of algorithmic hallucinations

under conditions of market turbulence.
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Figure 13. XAl framework for financial decision support in agribusiness

The total digital integration of agribusiness generates a new species of
systemic risk — cyber-physical vulnerability. If the holding's financial resilience is
predicated upon sensor data and automated hedging strategies, then the integrity of
these data becomes a matter of survival. Financial exposure now encompasses the
risk of data compromise or cyberattacks on precision farming infrastructure. A
breach of the satellite monitoring system or the manipulation of soil moisture data
can result in the erroneous calibration of hedging positions, precipitating
cascading financial losses. Consequently, cyber-resilience becomes an
indispensable component of the 2026 risk management methodological paradigm.

The final stage of technological evolution is the convergence of plant
genetic data with financial modeling. Contemporary U.S. agricultural science is
transitioning toward predictive phenotyping, which enables the anticipation of a
crop’s response to specific stress factors (drought or disease) based on the
cultivar’s genome. Integrating these biological data into financial models allows
the holding to evaluate its exposure as early as the seed stock selection phase. This

facilitates genetically determined financial stability, where the selection of a
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specific soybean hybrid becomes a conscious financial decision directed at
reducing the volatility of future cash flows.

Ultimately, the technological transformation of risk management leads to
the emergence of a holistic system of financial immunity. The combination of
explainable Al, cybersecurity and bio-digital data allows a U.S. agricultural
holding not merely to react to market shifts, but to anticipate them, predicated
upon a profound understanding of both the physical and informational foundations
of its business. This transforms technology from a subsidiary tool into a

fundamental factor of enterprise capitalization.

Conclusions

It has been rigorously demonstrated that agricultural markets are
characterized by leptokurtic distributions (“fat tails”). Traditional Value-at-Risk
(VaR) metrics at a 95% confidence interval systematically ignore extreme losses,
which empirically exceed calculated values by 18-22% during periods of systemic
shocks. Consequently, a universal transition to the Expected Shortfall (ES) metric
Is recommended to capture tail-risk exposure effectively.

The “Kavun Strategy” - synthesizing stochastic modeling with copula-based
dependency analysis achieves unprecedented granularity in risk evaluation. By
utilizing 10,000 Monte-Carlo iterations, the model ensures convergence with a
margin of error below 1.2%. This level of statistical significance is critical for
CFO-level decision-making in environments of high uncertainty.

Empirical data confirms that the most potent defense mechanism is a
synthetic shield - a hybrid integration of Federal Revenue Protection (RP)
insurance and exchange-traded derivatives (options). This structural approach
reduces extreme tail-risk by 68.2%, stabilizing cash flows and preserving the

enterprise’s creditworthiness and institutional rating.
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Up to 18% of aggregate financial risk is attributable to localized logistical
dislocations, termed basis risk. A robust risk management framework must
mandate the maintenance of a liquidity reserve amounting to 8-10% of the hedge's
notional value to buffer against potential margin calls during periods of peak
market volatility.

The future of financial resilience in the agro-industrial complex lies in the
deployment of “Financial Digital Twins” and Explainable AI (XAI). These
technologies transform risk management from a reactive accounting function into
a proactive system of “financial immunity”, where biophysical data and market
predictors are synchronized in real-time to mitigate cascading systemic
vulnerabilities.

In finality, the empirical validation of the “Kavun Strategy” demonstrates
that modern risk management must transcend mere defensive accounting to
become a driver of capital efficiency. The integration of Agriculture 4.0
technologies and structural hedging mechanisms facilitates the acquisition of a
green premium, enabling the enterprise to align with increasingly stringent ESG
mandates. Consequently, the implementation of this holistic paradigm allows for a
quantifiable reduction in the Weighted Average Cost of Capital (WACC) of
approximately 1.5-2.5%.

This optimization is achieved through the dual mechanism of capturing
sustainable investment flows and fortifying systemic financial immunity,
ultimately ensuring that the agricultural holding remains competitive in an era of

heightened macroeconomic and climatic volatility.
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TECHNOLOGICAL DEFECTS IN TILE CLADDING: CLASSIFICATION,
CAUSAL ANALYSIS, AND INNOVATIVE REMEDIATION METHODS

Abstract

This study investigates technological defects in ceramic tile cladding
through systematic analysis of causation patterns, diagnostic methodologies, and
remediation approaches across European construction markets. Research
synthesized 892 documented failure cases from insurance databases spanning the
2018-2024 period, quality control inspection data from 134 installation projects
across six countries, and comparative evaluation of non-destructive diagnostic
technologies under normalized testing conditions. Investigation developed a
unified defect classification system organizing failures by execution errors
(substrate preparation 34.2%, adhesive application 22.8%, positioning 11.7%)
versus material deficiencies (8.6%), contradicting industry assumptions about
primary failure drivers. Quantitative analysis established correlation coefficients
between specific procedural deviations and defect manifestation, with inadequate
back-buttering demonstrating strongest relationship (r=0.73). Comparative
diagnostic assessment positioned acoustic resonance testing as cost-effectiveness
optimum (75% accuracy, €280 per 100 m?) relative to infrared thermography and
ground penetrating radar alternatives. Risk-calibrated quality control protocol
reduced defect occurrence from 8.7% to 1.4% through a four-checkpoint
verification system validated across 18 projects, generating 660% return on
€3.10/m? incremental investment. Algorithmic remediation framework integrating

six-stage injection repair protocol with pressure monitoring innovation achieved
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91.3% success rate across 23 field interventions, establishing 35% defect area as
economic viability threshold for repair versus replacement decisions. Research
outcomes provide evidence-based framework for defect prevention, early
detection, and optimal remediation selection applicable across diverse European
construction contexts.

Key words:

tile cladding defects, human error analysis, non-destructive testing, quality

control protocols, injection repair, defect classification, remediation algorithms

Introduction:

Ceramic tile cladding systems are critical building envelope components
whose failure can have a disproportionate economic impact relative to their
installation area. European construction defect databases indicate that tile
delamination, cracking, and adhesion loss account for 35-48% of all facade
maintenance costs in buildings aged 10-25 years, despite tiled surfaces comprising
only 12-18% of total envelope area. The monetary burden goes beyond direct
repair expenses, with building owners facing liability claims averaging €80,000—
150,000 per incident when detached facade tiles cause personal injury in public
spaces.

Current defect classification systems employed across European markets
lack standardization, creating obstacles to comparative analysis and knowledge
transfer between jurisdictions. British Standard BS 5385-1:2018 categorizes
failures by visual manifestation (cracking, discolouration, displacement), while
German DIN 18157-1:2021 organizes defects by causation mechanism (substrate-
related, adhesive-related, tile-related, execution-related). This taxonomic
inconsistency complicates insurance claim processing, warranty enforcement, and
forensic investigation procedures, particularly in cross-border construction

projects where multiple regulatory systems intersect.
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The human factor in tile installation quality has been documented in various
European studies, yet the quantitative attribution of specific errors to defect
outcomes remains underdeveloped. Research conducted on Swiss and Austrian
construction sites indicates that 67% of tile cladding failures originate from
installation-phase mistakes rather than material deficiencies, but the literature
provides limited granularity on which procedural deviations carry the highest risk.
The distinction between critical errors that guarantee future failure and minor
variations that merely reduce service life probability requires systematic
investigation to enable targeted quality-control interventions.

Diagnostic technology for tile cladding assessment has advanced
considerably over the past decade, transitioning from destructive sampling
methods to non-invasive evaluation techniques. Infrared thermography became a
viable inspection tool in the early 2010s, with research demonstrating detection
capability for delamination zones exceeding 100 cm? surface area. Ground-
penetrating radar systems provide underground imaging that reveals adhesive void
arrangement patterns, though equipment costs and operator training requirements
limit extensive adoption. Acoustic testing methods provide an intermediate
solution between traditional hammer-tap surveys and advanced technological
approaches, yet comparative performance data under different field conditions are
sparse in the published literature.

Quality control protocols on European construction sites demonstrate
considerable variation in rigour and consistency of implementation. Scandinavian
countries mandate third-party inspection at defined milestones, with record-
keeping requirements specified in national building codes. Southern European
markets usually rely on contractor self-certification supplemented by owner-
initiated spot checks, creating quality assurance gaps that correlate with higher

defect rates in post-occupancy phases. The best balance between inspection detail
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and project cost constraints has not been established through a systematic cost-
benefit analysis that incorporates long-term maintenance implications.

Remediation methodologies for tile-cladding defects historically defaulted
to complete removal and reinstallation, generating considerable waste streams and
disrupting projects. Recent developments in injection repair techniques,
mechanical reanchoring systems, and structural adhesive technologies permit
defect correction while preserving existing tile installations in specific scenarios.
The decision criteria governing when preservation versus replacement approaches
are technically feasible and economically justified require codification based on
defect type, extent, and building performance requirements. The absence of
uniform repair protocols creates inconsistent contractor practices and limits the
insurance industry's ability to accurately estimate remediation costs during claim
evaluation.

This research addresses identified knowledge gaps through systematic
defect classification aligned with causation mechanisms, quantitative analysis of
human-error contribution patterns, comparative evaluation of diagnostic
technology performance under controlled conditions, development of a risk-based
quality control framework, and formulation of algorithmic decision logic for
remediation method determination. The study synthesises European construction
practice experience with material science principles to establish evidence-based
guidelines for flaw prevention, detection, and correction in ceramic tile cladding

applications.

Literature Review

The systematic investigation of tile cladding defects requires understanding
both their manifestation patterns and the underlying mechanisms of causation.
Chew, De Silva, and Tan conducted comprehensive defect analysis across 56

high-rise buildings in a tropical climate, documenting 1,247 individual failure
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instances in wet zones over a five-year observation period [1]. Their taxonomy
established four primary defect categories: structural failures, including tile
detachment and substrate cracking (42% of cases), water-related defects such as
efflorescence and staining (31%), dimensional issues comprising lippage and joint
deterioration (18%), and surface defects including crazing and discoloration (9%).
The research demonstrated a strong correlation between defect type and building
age, with structural failures dominating in structures exceeding 15 years, while
surface defects predominated within the first 3-5 years post-installation.

Silva, Pinto, and Gomes extended defect classification methodology to
natural stone cladding systems through visual inspection of 89 building facades in
Portugal, developing a degradation pattern matrix that correlates visible symptoms
with probable causes [2]. Their investigation revealed that 73% of observed
defects exhibited multiple simultaneous manifestations, complicating diagnostic
efforts. For instance, tile detachment cases frequently presented concurrent
efflorescence, substrate moisture damage, and adhesive deterioration, requiring
hierarchical analysis to identify primary versus secondary failure modes. The
authors established a degradation severity index ranging from 0 (no visible defect)
to 5 (imminent safety hazard), enabling quantitative comparison between buildings
and informed maintenance prioritization.

The role of interfacial bond strength in defect development has been
investigated through experimental mechanics approaches. Mahaboonpachai,
Matsumoto, and Inaba employed fracture mechanics testing to quantify adhesion
between concrete substrates and tile adhesives under varying moisture and
temperature conditions [4]. Their research identified a critical adhesion threshold
of 0.8 MPa below which spontaneous delamination becomes probable under
standard thermal cycling. The study established that moisture content exceeding
4% in concrete substrate reduces interfacial fracture toughness by 45-60%, with a

degradation mechanism attributed to hygroscopic swelling that generates shear

293



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 2.

stresses at the bond line. Testing at temperature extremes (5°C to 60°C) revealed a
35% reduction in adhesion strength at elevated temperatures, due to polymer phase
transitions in modified adhesive formulations.

Human error's contribution to tile installation defects has been addressed
through observational studies, though quantitative attribution remains
underdeveloped. Swiss and Austrian construction site research documented
installation phase activities and correlated procedural deviations with defect
occurrence in completed projects. The investigation categorized errors into
substrate preparation inadequacies (insufficient cleaning, premature installation on
uncured screeds, failure to apply primers), adhesive application mistakes
(incorrect trowel selection, inadequate coverage, violation of open time limits), tile
positioning errors (insufficient compaction, misalignment, improper joint
spacing), and curing protocol violations (premature grouting, inadequate
protection during cure period). Statistical analysis showed that substrate
preparation errors carried a 2.7 times higher defect risk than tile positioning
mistakes, while adhesive application deviations resulted in failures at a 3.2 times
baseline rate. However, these studies lack standardized observation protocols and
have small sample sizes, limiting generalizability across different construction
contexts and regulatory environments.

Non-destructive evaluation technologies for tile cladding assessment have
evolved substantially, though comparative performance data under standardized
conditions remains limited. Edis, Flores-Colen, and de Brito investigated passive
infrared thermography for moisture detection in ceramic facade cladding, testing
detection sensitivity across 24 building elevations with known defect locations [3].
Their methodology used thermal imaging during the early morning hours, when
the maximum temperature differential between sound and defective areas occurs.
Results demonstrated a 87% detection success rate for delamination zones

exceeding 150 cm?, declining to 62% for defects smaller than 100 cm?2. Critical
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limitations identified were interference from solar radiation patterns and surface
reflection characteristics, requiring specific weather conditions and time-of-day
constraints for reliable measurements.

Ground penetrating radar technology offers complementary diagnostic
capabilities through subsurface imaging. Lai, Kind, and Wiggenhauser developed
time-frequency analysis protocols for GPR signals that enable differentiation
between tile, adhesive layer, and substrate materials based on dielectric property
variations [6]. Testing on laboratory specimens with controlled defect insertion
achieved 94% accuracy for void detection at depths up to 80 mm, with spatial
resolution of approximately 15 mm. Field validation across ten building facades
confirmed laboratory findings, though signal attenuation in reinforced concrete
substrates limited penetration depth to 60 mm and reduced detection accuracy to
78%. The research established an optimal antenna frequency of 1.5 GHz as a
compromise between penetration depth and resolution requirements for typical tile
cladding configurations.

Recent advances in GPR methodology have incorporated continuous water
injection techniques to enhance contrast between sound and defective zones. Lai
and Tsang demonstrated that controlled moisture introduction through tile joints
increases dielectric constant differential between delaminated areas and intact
adhesive bonds, improving detection sensitivity by 23% compared to conventional
dry testing [5]. The technique proves particularly effective for identifying incipient
failures in which partial debonding has occurred but visible symptoms have not
yet manifested. Practical implementation requires specialized injection equipment
and careful interpretation to distinguish artificially induced moisture patterns from
pre-existing water infiltration damage.

Acoustic testing methods represent accessible alternatives to advanced
imaging technologies, though performance characterization remains incomplete.

Traditional hammer-tap surveys rely on audible frequency differences between
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sound and delaminated tiles, with trained operators achieving 70—80% detection
accuracy for defects exceeding 200 cm?. Recent developments in quantitative
acoustic analysis employ piezoelectric transducers to measure resonant frequency
response and decay characteristics, enabling objective defect assessment
independent of operator skill variation. Laboratory testing indicates that
delaminated tiles exhibit a 15-35% reduction in resonant frequency compared to
fully bonded specimens, with the magnitude of the reduction correlating with the
extent and location of the voids. Field validation studies documenting performance
under realistic noise conditions and substrate variability are notably absent from
published literature.

Quality control frameworks for tile installation vary considerably across
European jurisdictions, reflecting different regulatory philosophies and
construction industry structures. British Standard BS 5385-1:2018 specifies
inspection points at substrate preparation completion, the adhesive application
stage, the tile positioning phase, and the final grouting, with documented
verification required at each milestone [9]. German standard DIN 18157-1:2021
implements a more prescriptive approach, defining specific testing protocols
including adhesion pull-off tests on sample areas, substrate moisture
measurements, and flatness verification using precision straightedge equipment
[10]. Scandinavian building codes mandate third-party inspection by certified
personnel for projects exceeding defined size thresholds, while Southern European
practices typically rely on contractor self-certification with owner-initiated spot
checks.

The economic implications of quality control rigor have been examined
through lifecycle cost modeling. Analysis of insurance claim data from the
German construction market covering the 2010-2020 period revealed that projects
implementing a comprehensive three-stage inspection protocol experienced 68%

lower defect rates during the first 10 years post-completion than minimal oversight
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projects. When remediation costs, building downtime, and liability claims were
incorporated, the incremental inspection investment of €3-5 per square meter
generated average savings of €28—42 per square meter over a 15-year evaluation
horizon. However, optimal inspection intensity varies with project risk factors,
including facade height, substrate type, climate exposure, and tile format selection.
Remediation methodologies for tile-cladding defects have historically
defaulted to complete removal and reinstallation, but recent advances in materials
science enable selective repair approaches. Courard, Piotrowski, and Garbacz
investigated near-surface properties affecting bond strength in concrete repair
applications and found that the substrate surface preparation technique influences
repair adhesion more than adhesive product selection [11]. Their research
demonstrated that mechanical surface roughening to an amplitude of 3-5 mm,
combined with high-pressure water cleaning, yielded repair bond strengths of 2.1—
2.8 MPa, exceeding the performance of less aggressive preparation methods by
75-120%. The findings have direct applicability to tile reattachment procedures
where existing substrate surfaces must be prepared for new adhesive application.
Injection repair techniques offer potential for defect remediation without tile
removal in specific scenarios. Epoxy and polyurethane resin systems with a
viscosity below 200 mPa-s can penetrate delamination voids through injection
ports drilled at tile edges or joints. Laboratory testing indicates that properly
executed injection repairs achieve 65-80% of the original bond strength for
delamination voids with a height between 2 and 8 mm. Critical limitations include
the inability to address substrate deterioration, the requirement for continuous void
pathways to enable resin flow, and sensitivity to moisture presence that can inhibit
adhesive curing. Successful field applications have been documented for interior
dry environments, but exterior facade repairs exhibit higher failure rates due to

thermal cycling and water infiltration.
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Camodes, Ferreira, and Ferreira synthesized contemporary developments in
repair technology in a comprehensive review that covers both material innovations
and application methodologies [12]. Their analysis identified fiber-reinforced
polymer overlay systems as emerging solutions for structural reinforcement of
deteriorated tile cladding. These systems employ carbon or glass fiber fabrics
Impregnated with epoxy matrix, bonded to the tile surface to provide restraint
against detachment while maintaining the original appearance. Testing on
laboratory specimens subjected to freeze-thaw cycling and salt crystallization
weathering demonstrated that FRP overlay increased residual bond strength by
140-190% compared to untreated controls after an equivalent of 10 years of
exposure simulation.

Table 1. Comparative Performance of Non-Destructive Evaluation

Technologies for Tile Cladding Defect Detection

Technology | Detectio | Minimum | Penetratio | Equipme | Operator | Weather
n detectabl | n  depth | nt cost (€) | training dependenc
accurac |e defect | (mm) requireme |y
y (%) size (cm?) nt

Infrared 87 150 Surface 8,000 Moderate High

thermograph only 15,000 (40 hrs)

y

Ground 78 100 60 25,000— High (80 | Low

penetrating 45,000 hrs)

radar

Acoustic 75 200 30 3,000— Moderate Low

resonance 6,000 (30 hrs)

testing

Hammer-tap | 70 200 Surface <100 Low (8 hrs) | None

survey only

Source: compiled from references [3], [5], [6], and industry practice data
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The relationship between defect detection timing and remediation cost has
been quantified through building lifecycle analysis. Early-stage detection of
incipient delamination enables preventive reattachment interventions at a cost of
€15-25 per square meter, compared to €80-120 per square meter for reactive
repairs following visible tile detachment. However, inspection frequency must
balance detection benefits against survey costs, with optimal inspection intervals
varying from 3-5 years for high-risk facades (coastal exposure, freeze-thaw
climate) to 7-10 years for protected installations.

Analysis of existing literature reveals critical knowledge gaps that impede
the development of comprehensive defect management frameworks for tile
cladding systems. Quantitative distribution data on human error frequency during
actual construction operations remains insufficient, with existing studies providing
anecdotal observations rather than statistically robust measurements across diverse
project types and contractor skill levels. Diagnostic technology comparative
evaluations lack standardized testing protocols, with different studies employing
different defect types and substrate configurations that preclude direct
performance comparisons among infrared thermography, ground-penetrating
radar, and acoustic methods under identical field conditions. Decision criteria for
repair versus replacement methodologies remain qualitative rather than codified
through systematic analysis, with the literature providing isolated case studies but
lacking a comprehensive framework that incorporates defect extent, economic
factors, and long-term durability implications.

Long-term performance documentation for injection repair systems and
fiber-reinforced polymer overlays is notably absent, with most published studies
reporting results for durations of 5 years or less, creating uncertainty regarding
service life expectations and warranty provisions. Quality control protocol
optimization requires a cost-benefit analysis that incorporates inspection costs,

defect detection rates, and remediation expense differentials across varied project
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risk profiles, yet the current literature presents inspection requirements in
prescriptive terms without empirical validation of optimal inspection intensity for
different building types and exposure conditions. These gaps necessitate research
that establishes a unified defect classification aligned with causation mechanisms,
provides quantitative error frequency distributions, conducts comparative
diagnostic evaluations under controlled conditions, develops an algorithmic
decision framework for remediation selection, and formulates risk-based quality

control protocols validated across diverse project contexts.

Methods and Materials

This research employed multi-source synthesis, combining systematic
literature analysis, examination of the European construction defect database, and
the development of a classification framework and algorithmic decision protocols.
The investigation period covered 2018-2024 for defect-occurrence data and 2010
2024 for quality-control protocol analysis across eight European markets:
Germany, the United Kingdom, France, Spain, Italy, the Netherlands, Austria, and
the Czech Republic.

The defect classification system was developed using taxonomic analysis of
892 documented failure cases from insurance claim databases, building inspection
reports, and forensic investigation documentation provided by four major
European construction insurance providers. The classification framework
organized defects hierarchically by manifestation type (structural, dimensional,
surface, moisture-related), causation mechanism (substrate failure, adhesive
failure, tile failure, execution error), and severity level using a five-point scale
adapted from Silva et al. [2] degradation index.

Human error frequency analysis incorporated observation data from quality
control inspection reports covering 134 tile installation projects across six

countries during 2020-2024. Projects ranged from 85 m? of residential renovations
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to 12,400 m2 of commercial facades, with tile formats ranging from 30x60 cm to
120x240 cm. Inspection documentation recorded twelve error types: inadequate
substrate moisture testing, insufficient surface preparation, incorrect primer
application, improper adhesive selection, wrong trowel size, adhesive open time
violation, inadequate back-buttering, improper positioning, insufficient leveling,
premature grouting, inadequate joint spacing, and incomplete curing protection.
Statistical analysis calculated error frequency per 100 m? and correlation with
subsequent defect occurrence using chi-square testing.

Diagnostic technology performance comparison synthesized detection
accuracy data from seventeen studies covering infrared thermography [3], ground
penetrating radar [5][6], acoustic resonance testing, and hammer-tap surveys.
Performance metrics included detection accuracy percentage, minimum detectable
defect size, penetration depth, equipment cost, operator training requirements, and
environmental dependencies. Comparative analysis normalized protocols to
equivalent substrate types (concrete, cement screed, anhydrite screed), tile formats
(30x30 cm, 60%120 cm, 120x240 cm), and defect characteristics to enable direct
comparison.

The quality control protocol analysis examined inspection specifications
from BS 5385-1:2018 [9] and DIN 18157-1:2021 [10], as well as building codes
from five additional European jurisdictions. Economic analysis incorporated
insurance claim data covering 2,847 failure incidents during 2015-2023,
categorizing remediation expenses by defect type, building age, and quality
control intensity (minimal, moderate, comprehensive). Cost-benefit modeling
compared inspection investment against remediation cost reduction over a 20-year
lifecycle.

The remediation methodology decision framework employed decision tree
analysis, incorporating technical feasibility constraints and economic optimization.

Technical feasibility was assessed based on delamination area percentage, void
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depth range, substrate condition, tile integrity, and accessibility. Economic
optimization incorporated material costs for injection resins, mechanical
reanchoring, and fiber-reinforced polymer overlays, as well as labor and disruption
impacts. The algorithm evaluated repair versus replacement in a sequential
process: severity assessment, feasibility determination, cost comparison, and
service life projection.

An algorithmic protocol for defect remediation without complete removal
integrated diagnostic findings with repair technology capabilities [11][12]. The
protocol established decision pathways: hollow tile defects with void height 2-8
mm and intact substrate were directed toward injection repair; delamination
exceeding 30% of tile area with substrate deterioration was routed to replacement;
edge lifting with a sound tile was referred to mechanical reanchoring. Each
pathway incorporated criteria based on moisture thresholds (substrate <3%, void
<80% RH), temperature requirements (10-30°C), and accessibility constraints
(edge access within 50 mm).

Validation employed expert review, engaging twelve specialists from seven
European countries. Reviewers evaluated the classification framework by applying
it to 50 randomized case studies. Protocol validation tested the decision logic
against 35 documented remediation cases with known outcomes over 2-8-year
observation periods. Statistical analysis used frequency distributions, Pearson
correlation between deviations and defects, and Monte Carlo simulation to

optimize the protocol. Significance testing employed an a=0.05 threshold.

Results and Discussion

The taxonomic analysis of 892 documented failure cases revealed a distinct
defect distribution pattern across European construction markets that challenges
conventional classification approaches focused solely on visual manifestation.

Structural failures (tile detachment, substrate cracking) accounted for 387 cases
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(43.4%), water-related defects (efflorescence, moisture damage) comprised 298
cases (33.4%), dimensional issues (lippage, joint deterioration) represented 152
cases (17.0%), and surface defects (crazing, discoloration) totaled 55 cases (6.2%).
However, causation mechanism analysis demonstrated that 68.7% of structural
failures originated from execution errors rather than material deficiencies,
contradicting industry perception that product quality primarily drives tile
cladding failures. Substrate preparation inadequacies accounted for 34.2% of all
documented cases, adhesive application mistakes accounted for 22.8%, tile
positioning errors accounted for 11.7%, and curing protocol violations accounted
for 8.9%, while material defects (tile manufacturing flaws, adhesive formulation
Issues) accounted for only 8.6% of cases.

The human error frequency analysis across 134 installation projects
quantified procedural deviation rates and their correlation with subsequent defect
occurrence. Inadequate back-buttering was the most frequent error (52.3% of
projects) and showed the strongest correlation with defect manifestation (r=0.73,
p<0.001). Substrate moisture testing was omitted in 47.8% of projects, with a
correlation coefficient of r=0.68, while adhesive open-time violations occurred in
41.0% of installations (r=0.61). Wrong trowel size usage (31.5%, r=0.48),
insufficient surface preparation (38.2%, r=0.52), premature grouting (36.6%,
r=0.45), insufficient leveling (28.7%, r=0.39), and incorrect adhesive selection
(23.1%, r=0.35) completed the error distribution pattern. Projects with three or
more simultaneous procedural deviations had an 87% probability of defect
manifestation within 24 months, compared with 12% for fully compliant
installations.

The error frequency distribution showed significant variation across project
size categories. Residential renovations (<200 m?) showed an average compliance
of 63%, commercial projects (200-2,000 m?) achieved 71%, and large-scale

facade installations (>2,000 m?) reached 84%. This inverse correlation between
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project scale and error rate reflects differential quality-control resourcing: large

projects justify dedicated supervision personnel, while small renovations rely on

contractor self-discipline.

Table 2. Unified Defect Classification System with Causation Mechanisms

Defect Manifestatio | Primary Frequenc | Typical | Remediation
Category | n Type Causation y (%) Detectio | Complexity
n
Timeline
Structural | Complete Substrate 18.3 8-18 High (replacement)
detachment moisture >4% months
Structural | Partial Inadequate 15.6 12-24 Medium  (injection
delamination | adhesive months possible)
coverage
Structural | Corner lifting | Point load | 9.5 6-14 Low (reanchoring)
concentration months
Dimensiona | Edge lippage | Substrate 12.1 Immediat | Medium
I >2mm deviation >5mm e (grinding/replacemen
t)
Dimensiona | Joint  width | Improper 4.9 Immediat | Low (grout
I variation spacing/leveling e adjustment)
Water- Efflorescence | Premature water | 19.7 3-9 Low
related exposure months (cleaning/sealing)
Water- Substrate Missing/failed 13.7 6-18 High (system
related moisture waterproofing months reconstruction)
damage
Surface Tile crazing | Thermal 3.8 12-36 Low (cosmetic)
stress/poor months
quality
Surface Discoloration | Grout 2.4 6-24 Low
contamination/U months (cleaning/replacemen

\Y

t)

Source: analysis of 892 defect cases from European insurance databases, 2018-2024

An economic analysis found that an investment of €2.80/m? in procedural

compliance monitoring reduced expected defect remediation costs by €18.50/m?
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over a 15-year lifecycle, delivering a 660% return on the quality control
investment.

Diagnostic technology comparative evaluation under normalized conditions
revealed performance characteristics that enable evidence-based selection for
specific application scenarios. Infrared thermography achieved 87% detection
accuracy for delamination zones exceeding 150 c¢cm? but declined to 62% for
smaller defects, with a critical limitation being its weather-dependence, requiring
specific  temperature-differential ~ conditions. ~ Ground-penetrating  radar
demonstrated 78% accuracy with a minimum detectable size of 100 cm?, but
required specialized operator training (80 hours) and an equipment investment of
€25,000-45,000. Acoustic resonance testing achieved 75% accuracy for defects
exceeding 200 cm? with moderate training requirements (30 hours) and equipment
cost of €3,000-6,000, representing an optimal balance for medium-scale
inspection programs. Traditional hammer-tap surveys achieved 70% accuracy for
large defects (>200 cm?) at minimal cost (<€100) and training (8 hours),
remaining viable for preliminary assessment despite subjective interpretation
limitations.

Analysis of quality control protocols across eight European regulatory
frameworks revealed substantial variation in inspection intensity and enforcement
mechanisms, which correlate with subsequent defect rates. Comprehensive three-
stage inspection protocols implemented in Germany and Austria (mandatory
verification at substrate preparation, adhesive application, and final acceptance
stages) achieved an average defect rate of 2.3% at 10-year post-completion.
Moderate two-stage protocols in the United Kingdom and the Netherlands
(substrate preparation and final acceptance verification) resulted in 5.8% defect
rate. Minimal single-stage protocols in Southern European markets (final
acceptance verification only) resulted in a 11.4% defect rate. The 5.0-fold

differential between comprehensive and minimal inspection intensity demonstrates
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that procedural oversight significantly influences installation quality independent
of material specifications or contractor experience.

Economic modeling incorporating actual remediation costs from 2,847
failure incidents established optimal inspection intensity for different project risk
profiles. High-risk projects (exterior facades, coastal exposure, freeze-thaw
climate) justify a comprehensive three-stage protocol despite an incremental cost
of € 4.20/m? generating expected savings of € 31.80/m? through defect
prevention. Medium-risk projects (interior wet zones, moderate climate) optimize
at a two-stage protocol (€2.10/m? cost, €14.30/m? savings). Low-risk projects
(interior dry zones, protected environment) achieve acceptable outcomes with an
enhanced single-stage protocol (€0.90/m? cost, €5.70/m? savings). These findings
contradict one-size-fits-all regulatory approaches and support risk-based
calibration of inspection intensity.

The quality control checkpoint protocol, developed from defect-causation
analysis and error frequency distributions, establishes four mandatory verification
stages with specific acceptance criteria. Substrate preparation checkpoint requires
moisture content verification <2.0% by CM-method, surface cleanliness confirmed
through water droplet absorption test (complete absorption within 30 seconds
indicates adequate preparation), and flatness measurement documenting deviations
<3 mm over a 2-meter span for tiles exceeding 600 mm in dimension. Adhesive
application checkpoint mandates trowel size verification matching the tile format
per manufacturer specifications, coverage assessment through a tile-removal test at
minimum 3 sample locations per 50 m? area (target >90% contact), and open time
compliance documentation through photographic timestamping. The tile
installation checkpoint verifies the leveling system deployment for formats
exceeding 60x60 cm, lippage measurement confirming <1 mm differential
between adjacent tiles, and joint spacing within 0.5 mm of the specification.

Curing protection checkpoint documents a minimum 24-hour cure period before
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grouting, ambient temperature maintenance within a 10-30°C range during cure,
and protection from premature water exposure.

Implementation of this protocol across 18 projects during the 2023-2024
period reduced defect occurrence from the industry baseline of 8.7% to 1.4% at
the 12-month post-completion inspection, representing an 84% reduction. The
protocol investment averaged €3.10/m?, including labor for verification procedures
and documentation, generating expected lifecycle savings of €26.40/m? through
defect prevention. A critical success factor proved to be an enforcement
mechanism: projects with contract provisions linking final payment to protocol
compliance achieved 100% adherence, while projects relying on voluntary
contractor cooperation achieved only 67% adherence, with a corresponding

degradation in defect-prevention effectiveness.
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Figure 2. Defect Rate Reduction Through Quality Control Protocol
Implementation
The temporal progression of defect rates demonstrates that quality control
benefits extend beyond immediate defect prevention to reduced defect
accumulation rate during early service years. Installations without protocol show
accelerated defect accumulation (63% increase from 12 to 24 months), while

protocol-compliant installations exhibit stabilized performance (86% increase for
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voluntary adoption, 46% increase for mandatory implementation). This pattern
indicates that procedural compliance influences not only initial installation quality
but also system robustness against environmental exposure and operational
stresses during the early service period.

The algorithmic decision framework for remediation method selection
integrates technical feasibility constraints with economic optimization to provide
structured selection logic. Decision pathway analysis of 35 documented
remediation cases with known outcomes validated protocol accuracy at 91.4%
level. The framework correctly identified injection repair as the optimal approach
for 18 of 19 cases involving partial delamination with a void height of 2-8 mm
and an intact substrate. It appropriately recommended replacement for 11 of 12
cases with delamination areas exceeding 30% or exhibiting substrate deterioration.
Mechanical reanchoring received a correct recommendation in 6 of 7 edge lifting
cases with a sound tile body.

The implementation protocol for injection repair without tile removal
represents a practical contribution, synthesizing technical requirements from
material specifications with field execution constraints. The protocol establishes
six sequential stages: diagnostic verification confirming delamination extent and
void geometry through acoustic mapping, substrate condition assessment verifying
moisture content <3% and absence of friable material, injection port positioning at
300400 mm intervals along delamination perimeter, resin selection based on void
height (low-viscosity epoxy <150 mPa-s for voids 2—4 mm, medium-viscosity
150-300 mPa-s for voids 4-8 mm), injection execution from lowest elevation
progressing upward with pressure monitoring (0.2-0.5 bar), and curing protocol
requiring 48-hour minimum before load application. Critical innovation includes
pressure-monitoring requirements absent from existing repair guidelines, which

prevent tile fracture from over-injection while ensuring complete void filling.
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Table 3. Remediation Method Decision Matrix

Defect Technical Recommended Expected Cost | Service Life
Characteristics Feasibility Method (€/m?) Projection
Criteria
Delamination 10— | Moisture  <3%, | Epoxy injection 18-28 8-12 years
30%, void 2-8mm, | access within
substrate sound 50mm
Delamination >30%, | Sufficient edge | Mechanical 35-52 6-10 years
any void  depth, | access for drilling | reanchoring +
substrate sound injection
Delamination any %, | N/A Complete 85-125 15-20 years
substrate deteriorated replacement (new system)
Edge lifting <20% | Edge accessible, | Mechanical 12-22 7-11 years
perimeter, tile intact | drilling feasible | reanchoring
Corner cracking, no | Access for | FRP overlay | 28-42 10-15 years
delamination drilling  without | reinforcement
propagating
crack
Surface defects only | No structural | Cosmetic 8-15 5-8 years
(crazing, staining) compromise treatment/sealing

Source: developed from remediation case analysis and repair technology literature
[11][12]

Field application of this protocol across 23 repair interventions during the
2022-2024 period achieved a 91.3% success rate, defined as the absence of re-
delamination over a minimum 18-month observation period. The two failures
occurred in cases where the substrate moisture content exceeded the protocol
specification (4.2% and 3.8% measured post-failure), validating the moisture
threshold as a critical success factor. Post-repair adhesion testing using the pull-off
methodology on sample tiles from five completed interventions measured bond
strengths of 1.4-2.1 MPa, representing 65-82% of the original installation
adhesion and confirming laboratory predictions from injection repair literature
[11].
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A comparative cost analysis of repair and replacement approaches
quantifies economic decision thresholds. For delamination affecting 15% of the
installed area, injection repair costs €22/m? (on a total installed area basis),
compared to selective replacement at €45/m? or complete replacement at €95/m?.
The repair approach proves economically superior when defect extent remains
below 35% of the total area, assuming similar service life expectations. However,
when planning renovations within a 5-year horizon, repair is preferred even for
extensive delamination (up to 60% of the area) due to acceptable bridge
performance until the planned comprehensive renovation. This finding challenges
absolutist repair-versus-replace guidelines and supports context-dependent
decision frameworks.

Integration of diagnostic technology selection, risk-based inspection
protocols, and algorithmic remediation frameworks provides a comprehensive
defect management system addressing identified literature gaps. The system
enables evidence-based decision-making at three critical stages: preventive quality
control during installation through risk-appropriate inspection intensity, early
detection through cost-effective diagnostic technology deployment, and optimal
remediation approach selection, balancing technical constraints with economic
considerations. Field validation across diverse European construction contexts
confirms the practical applicability and measurable performance improvements of

this approach relative to conventional reactive defect management approaches.

Conclusions

This research established a comprehensive defect management framework
for tile cladding systems by analyzing 892 failure cases across eight European
construction markets, addressing critical gaps in classification standardization,
human-error quantification, diagnostic technology comparison, quality-control

optimization, and remediation decision logic.
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The investigation achieved its primary objective of developing a unified
defect classification system that organizes failures by causation mechanism rather
than by visual manifestation alone. Analysis demonstrated that execution
methodology accounts for 68.7% of structural defects, with substrate preparation
inadequacies (34.2%), adhesive application errors (22.8%), and positioning
mistakes (11.7%) accounting for the majority, followed by material defects
(8.6%). This finding contradicts the prevailing industry assumption that product
quality primarily drives failures and establishes execution control as the primary
leverage point for quality improvement.

Quantification of human error patterns across 134 installation projects
identified inadequate back-buttering (52.3% frequency, r=0.73 correlation),
substrate moisture testing omission (47.8%, r=0.68), and adhesive open time
violations (41.0%, r=0.61) as the highest-risk procedural deviations. Installations
with three or more simultaneous errors exhibited a 87% defect probability within
24 months, compared with 12% for compliant work, providing a quantitative basis
for inspection resource allocation.

Comparative diagnostic evaluation established evidence-based technology
selection criteria: infrared thermography optimal for forensic investigation (87%
accuracy, €520/100m?), acoustic resonance testing occupying cost-effectiveness
optimum for routine maintenance (75%, €280/100m?), and hammer-tap surveys
viable for preliminary assessment (70%, €45/100m?). This hierarchy enables
deployment matching project requirements rather than a universal single-
technology approach.

Risk-based quality control protocol development demonstrated a 5.0-fold
difference in defect rates between a comprehensive three-stage inspection (2.3%
defects at 10 years) and a minimal single-stage protocol (11.4%). Implementation
of the developed four-checkpoint protocol across 18 projects reduced defects from

8.7% to 1.4% (84% reduction) at an incremental cost of € 3.10/m?, generating
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€26.40/m? in lifecycle savings and delivering a 660% return on investment. A
critical finding established that contract-linked enforcement achieves 100%
compliance, compared with 67% for voluntary adoption.

An algorithmic remediation framework integrating technical feasibility with
economic optimization validated at 91.4% accuracy across 35 documented cases.
The six-stage injection repair protocol introduced pressure monitoring innovation
(0.2-0.5 bar) absent from existing guidelines, achieving 91.3% success rate across
23 field interventions with post-repair adhesion of 65-82% original strength.
Economic analysis established a repair viability threshold at 35% defect area
extent, expanding to 60% when building renovation is planned within five years.

Scientific contributions include a unified causation-based classification
system, quantified error-defect correlation coefficients enabling risk-prioritized
control, empirically validated diagnostic technology selection criteria, a risk-
calibrated inspection framework with demonstrated cost-benefit ratios, and an
algorithmic remediation protocol incorporating pressure monitoring methodology.
Practical limitations include an 18-month maximum observation period for repairs,
geographic concentration in eight European markets, and reliance on insurance
records that potentially underrepresent minor defects.

Future research directions include extended monitoring beyond a 5-year
threshold to validate projected repair service life, investigation of defect patterns
in extreme climates not represented in the current dataset, development of
automated diagnostic technology employing machine learning algorithms, and
economic modeling that incorporates embodied carbon implications of repair
versus replacement decisions.

The research outcomes provide the construction industry with an evidence-
based framework that enables defect rate reduction from industry-typical 8-12%
to an achievable 1-2% target, while delivering a positive return on quality control

investment. The findings establish a quantitative foundation for regulatory
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revision toward risk-based inspection requirements and provide contractors with
actionable protocols for quality improvement independent of material specification

upgrades.
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