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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



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

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.  asa 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

expressiveness.
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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 owverall
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

24



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

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 wulnerability 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 re-

sources

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, flexibility,
and autonomous decision-
making

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 (PAHSs), 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.

41



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

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:

o 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 (ICC).[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

49



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

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, I. 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.
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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. VVoloshko 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 MIiABUINEHHS CTIMKOCTI Ta TOYHOCTI
KEpYBaHHsI aBTOHOMHOIO MOPCHKOIO IIaT(OPMOI0 B YMOBAX XBUJIbOBHUX 30ypEHb.
JIns onucy AMHAMIKKM BUKOPUCTAHO CIIPOLIEHY HENIHIMHY MOJENb PyXy y TPbOX
cryneasix ButbHOCTI (3-DOF), mo BpaxoBye iHepIliiiHi, KOPIOJICOBI Ta
nemryBaibHiI BIUTMBUA. 30BHIMIHI MOPCHKI 30ypeHHS MOJACIIOIOTHCS y BUTIISII
TapMOHIYHOTO  BIUIMBY, XapakTEpPHOTO [Js TOMIpHOTO CTaHy  MOps.
3anpornoHoBaHO POOACTHY CXEMY KEpyBaHHS 3 JOAATKOBUM JAeMI(YyBalbHUM
3BOPOTHUM 3B’S3KOM Ta MPOBENEHO i1 MOPIBHAHHS 3 KJIACUYHUM MPONOPLIHHUM
peryastopoM.  Pe3ynpraTu  4YMCENbHOTO  MOJENIOBaHHS  JAEMOHCTPYIOThH
3MEHIIICHHS AaMILTTYIX KOJIMBaHb, IMABUINCHHS IIBUIKOCTI 30DKHOCTI Ta
MOKPAIIEHHS SIKOCTI BIAMpPAIfOBaHHA 3aJaHUX TpaekTopil. OTpuMaHi pe3ynbTaru
MOXYTh OyTH BUKOPHCTaHI MPU PO3pOOIIl CUCTEM EKCIITyaTaliiHOro KepyBaHHS
ABTOHOMHHMH MOPCHKUMHU TEXHIYHUMH 3aCO0aMU.

Knwouosi cnosa: aBronomHa w™opcbka mmardopma; 3-DOF  mopens;
XBUJIbOBI 30ypeHHs; poOacTHE KepyBaHHSA, MOpPCbKa JWHaMIKa; KOMIIEHcAllis

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 npobnemu. EdexkruBHe (GYHKIIOHYBaHHS aBTOHOMHHUX
MOPCBHKUX TE€XHIYHUX 3ac001B (AMT3) 3Ha4HOIO MipOIO 3aJ€XKUTh BiJl 30aTHOCTI
HiATPUMYBaTH CTaOLIbHI PEKUMHU PYXY B YMOBaX HEBHU3HAYEHOCTI 30BHILIIHHOTO
CepelOBHUIIIA.

OnHuM 13 KIIOYOBUX (PAKTOPIB, IO BIUIMBAIOTh HA JUHAMIKY PyXY
MOPCBKUX ILIAaTPOPM, € XBHUJIbOBI 30YpEHHs, SIKI CIIPUYUHSIOTH KOJMBAJIbHI
Opolecd Ta 3HIKYIOTh TOYHICTh BIANpAIfOBaHHSA KEPYIOUMX CHUTHAIIB.
TpamuuiiiHi JiHIAHI PETyIsATOpPH HE 3aBKIM 3a0e3MeuyroTh JOCTaTHINH pIBEHBb
CTIMKOCTI MPY 3MIHHUX NapaMeTpax CEPEelOBUILA Ta HEMHIAHINA TIpOogUHAMIII.

VY 3B’S3Ky 3 UM aKTyaJbHOIO € PO3pOOKa CHPOIIEHUX, ajie aJeKBaTHUX
MaTeMaTUYHUX MOJeNieil aBTOHOMHHMX MOPCHKHX MIaropm, siKi JTO3BOJSIOTH
aHai3yBaTH BIUJIMB 30BHINIHIX 30ypeHb Ta OIIHIOBAaTH €(EKTUBHICTh PI3HUX
CTpareriii KepyBaHHS.

Mertoro naHoi poboru € mobOymoBa crporieHoi HemiHiiHoi 3-DOF Moxeni
aBTOHOMHOI MOPCBHKOI IIaTrGopMu Ta AOCTIIXKEHHS e(PEeKTUBHOCTI poOacTHOI
CXEMU KepyBaHHs B yMOBaX rapMOHIYHOTO XBUJIbOBOTO 30ypEHHS.

Ananiz ocmaunix docnioxcens i nyonikayiv. CydacHi TOCTIIKEHHS y cdepi
aBTOHOMHUX MOPCHKUX TEXHIYHHMX 3aCO01B OXOIUTIOIOTh IMUPOKUN CIEKTP 3aaay
BT BI3yaJIbHOTO CIIOCTEPEKEHHS [0 KOONEpPAaTUBHOTO KEepyBaHHSI Ta
OaraTtoceHcopHoi iHTerpaiii. 3okpema, Zhang et al. (2017) po3rnsgatoTb METONH
BUSBJICHHSI CYIEH 3 PyXOMHUX MJIaTGopM, L0 € BAXJIUBUM JJIs HaBIralliHOL
aBToHoMii. Bose et al. (2025) anani3yroTh MEpPCIEKTUBHI OE3APOTOBI TEXHOJOTI]
MOPCBKOTO 3B’SI3KY, MIJKPECIIOI0YN POJb CTaOIIbHUX KaHAIB Mepenadl JaHuxX

JJI1 aBTOHOMHHUX CUCTCM.
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[uTanHs Oe3ne4HOro MIaHYBaHHS TPAEKTOPII aBTOHOMHUX HAJABOIHUX
CylIeH JOCIKYIOThCS y pobori Song et al. (2024), ne 3ampormoHOBaHO
IHTErpaio CUTYal[lHHUX KapT 3HaHb 13 JAUHAMIYHUM aJTOPUTMOM BIKHA.
KooneparnBHe kepyBaHHS MOPCHKMMM O€3MIJIOTHUMHU CHCTEMaMHM, 30KpeMa y
3’311 UAV-USV, posrmsgaetees y Zhang et al. (2025), mo nmemoHcTpye
3pOCTaHHS 1HTEPECY 10 MYJIbTHATCHTHIX MOPCHKUX CHCTEM.

BaxxnmBuM HanmpsMOM € CEHCOpHAa IHTErpailisi Ta CUCTEeMH CIPUAHATTS
HaBKOJMIIHKOTO cepenonuina (Lu et al., 2025), a Takox AOCTIIKEHHS B3aEMOIIT
JIOAMHa—MalliHa B aBTOHOMHOMY cynHoruiaBcTBi (Liu et al., 2022), a pmesxi
OKpeMi pOOOTH MPHUCBSIYEHI CHUCTEMaM EKOJIOI1YHOIO MOHITOPUHTY Ta O€3MeKH,
30KpeMa BUSABIEHHIO po3inBiB HagTH Ta noxkex (Kim et al., 2025).

TakuM YuHOM He3BaKAlOYUM HA AKTHUBHUNA PO3BUTOK aJTOPUTMIB
CIOPUMHATTS, HaBITalli Ta KOONMEPAaTUBHOIO KEPYBaHHS, MUTAHHSA pPOOACTHOIO
KEepyBaHHS JMUHAMIKOIO aBTOHOMHHUX MOPCHKHUX TIar¢opM B YMOBaX XBHJIbOBHX
30ypeHb 3aTUIIAIOTHCS aKTYaIbHUMH Ta MOTPEOYIOTh MOAAIBIINX 10 CITiKEHb.

Mema cmammi. MeToro naHoi poboTH € PO3pOOJEHHS Ta JOCIIIKEHHS
CIPOUIEHOI HENIHINHOI TUHAMIYHOI MOJIeJli aBTOHOMHOI MOPChKOi TiIarGopMu 3
ypaxyBaHHSIM XBUJIbOBUX 30ypeHb Ta OILIHIOBAaHHS €(PEeKTUBHOCTI poOacTHOI
CXEeMU KEpYBaHHS MOPIBHIHO 3 KJIIACHYHUM TPOMOPUIHHUM peryisitopom. s
JIOCSATHEHHS TOCTaBJICHOT MeTH nependadeHo popmamzarito 3-DOF moneni pyxy
mwiarpopMu y TUIONMIMHI, BBEACHHS TAapMOHIYHOI MOAEl 30BHINITHBOTO
XBUJILOBOTO BIUIMBY Ta CHHTE3 JBOX BapiaHTIB KEpyBaHHS 3 MPOBEACHHSIM
YUCEIbHOI0 MOJEIIOBAHHS Ta MOPIBHUIBHOTO aHaj13y OKa3HUKIB SAKOCTI.

Buxnao ocnosnoeo mamepiany 0ocniosxicenus.

Mamemamuuna moodens pyxy. Po3rmsanaerbcs pyx aBTOHOMHOI MOPCBHKOi
miaTpopMu y TOPUBOHTAIBHIA TUIONMIMHI 3 TpbOMa CTYMNEHSMHU BUIBHOCTI:
NO3JOBXKHIN pyX (surge), momnepedyHud pyx (sway) Ta oOepTaHHS HaBKOJIO

BEPTUKAJIBHOI OCi1 (yaw).
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BekTop mBHUIKOCTEN Ma€ BUTIIAL:

_ T
V= [U Vv r] ’ (1)
7€ U - TO3JOBXKHS IIBUIKICTh, U - TOMEPEYHa MBHIAKICTb, ' - KyTOBa

IIBUJIKICTh PUCKAHHS.

JlnHaMika CUCTEMH OMUCYETHCS PIBHSHHSM:

MV—I—C(V)V—!—DV:T-FTW’ )

ne M - marpuns iHepiii; C(v) - MaTpuIlsd KOPIOJTICOBUX Ta IEHTPOOIKHUX
cwt; D - marpuns TiapoauHamMigyHOrO JeMidyBaHHS, T - BEKTOp KEPYHOUUX
BIUIMBIB; Tw - BEKTOP 30BHIIIHIX 30ypEHb.

JInst copoleHoro 4YMceabHOro aHalli3y BHUKOPUCTAHO J1aroHajbHI (Gopmu
Mmarpullb M Ta D, 110 103BOJISIE 30CEPEAUTUCS HA BIUJIMBI XBUJIBOBOIO 30ypEHHS
Ta CTPYKTYpHU PETYIATOPA.

30BHIIIHIN BIUIUB CEPEIOBUIIA MOACTIOETHCS TAPMOHIYHOI (DYHKITIEIO:

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

ne Aw - aMIUTITYJ1a XBAJILOBOTO HABAHTAXEHHS;, (W - 9aCTOTA XBUJIL.

Takuit miaxia A03BOJISIE IMITYBATH MEPIoAWYHI 30ypeHHs, XapaKTepH1 s
MIOMIPHOTO CTaHy MOPSI.

Cunre3 cucremMu KepyBaHHS. [l OIIHIOBaHHA BIUIMBY CTPYKTYpHU
peryasTopa pO3TITHYTO JIBI CXeMH KEPyBaHHs, a came: KJIaCHYHE MPOMOPIiifHE

KepYyBaHHSI
=K, (v —V), (4)
Ta pobacTHa cxeMa 3 JeMn(yBaJIbHUM 3BOPOTHUM 3B’ SI3KOM
T= Kp(V —V)—Kdl). (5)

ref
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JonarkoBuil neMn@yBaJbHUN 4ieH 3a0e3nedye MIJBHUILEHY CTIHKICTb
CUCTEMH J10 MEPIOANYHUX 30ypPEHb Ta 3MEHIIECHHS aMILTITY! KOJIMBaHb.

SAkicTb KepyBaHHS OLIHIOETHCS 3a TAKMMHU IMOKA3HUKAMM SIK aMIUIITyda
yCTaJeHUX KOJIMBaHb, Yac MEPEXiMHOro MpPOoleCy Ta IHTerpajibHa MOXUOKa
BIJICTEKEHHSI 3 BEIMYMHOIO KEPYIOUOTO BILJIUBY.

[TopiBHANBHMI aHaNI3 pe3yJbTATIB YHUCEIbHOTO MOJEIIOBAHHS JO3BOJISIE
OLIHUTH €(QEeKTUBHICTh 3alPOMOHOBAHOIO IMIAXOAY B YMOBaxX XBHJIbOBHUX
HaBaHTAXEHb.

Ha pucynky 1 mpeacraBieHo 3MiHY MO3A0BXHBOI MIBUAKOCTI u(t)) mpu
BUKOPMCTAaHHI KJIacHMYHOI Ta pOOAcTHOI CXeM KepyBaHHS J€ poOacTHHIA
peryisaTop 3abe3nedye 3MEHIIICHHs aMILTITyIM KOJIMBaHb 1 MIBUIITY CTa01Ii3a11i 10

PEXHUMY PyXy B YMOBAX MNEPIOAUYHOTO 30ypEHHS.

o8 i P £y g
0.6 1

I
) | \
i (| \ I \ ] LB
0.4 I i i 1
i
[

Surge velocity ult)

0.2

-—- Classical control
0.0 A Robust control

4] 10 20 30 40 50 60
Time (s}

Pucynox 1. JluHamika MO3M0BKHBOI IITBUJKOCTI aBTOHOMHOI MOPCBHKOI

m1aTGopMu i €0 XBUIBOBOTO 30ypEeHHs

I'padix Ha pucyHky 2 BijoOpaxkae IMHAMIKY MOXHOKH ey(t) s JBOX
CTpaTerii KepyBaHHs J€ poOacTHa cxeMa JIEMOHCTPYE 3HUKEHHS YyCTaJeHOi

MOXMOKM Ta TOKpAIleHY KOMIICHCAIII0 MEePIOANYHUX 30ypeHb TOPIBHSHO 3

KJIACUYHUM PETYIATOPOM.
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Pucynox 2. IloxmOka BiJCTEKEHHS HIBHUAKOCTI B YMOBaX XBHJIbOBOT'O

BILINBY

Ha pucyHky noka3aHO 4acoBY 3aJI€KHICTb KEPyKUOro CHTrHamy Tu(t).

PoGactHuil migxig Xapakrepu3yerbcsi Oulbll  €(QEeKTUBHUM  (HOPMYBAHHSIM

KCPYIOUOro BIINIMBY IJId IIPpUAYHICHHA XBHJIbOBHX KOJIHMBAHDb 0e3 1CTOTHOrO

3pOCTaHHA CHCPICTUYHUX BUTPAT.
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Pucynok 3. Kepyrouuii BIUIUB y KaHaJl NO3J0BXKHbOTO PyXy

OoroBopeHHst

pe3yJabTariB.

Otpumani

pe3ylibTaTu

YUCCJIIBHOI'O

MOJICJIIOBAHHSL MIATBEPKYIOTh CYTTEBHM BIUIMB XBHJIbOBUX 30ypeHb Ha

JUHAMIYHI ~ XapaKTePUCTUKU

3aCTOCYBaHHI  KJACHYHOTO

aBTOHOMHOI1

MPOMOPIIIITHOTO
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yYCTaJICHI KOJMBAHHSA IIBUJKOCTEH Ta TMIJABHUINEHA aMIUIITyJa MOXUOKHU
BIJICTE€KEHHSI, 1110 3yMOBJICHO MEPIOAUYHUM XapaKTEPOM 30BHIITHBOTO 30ypEeHHS.

Bukopucranass ~ poOacTHOI  cXeMH  KEpyBaHHS 3  JIOJAaTKOBUM
neMrdyBaJIbHIM 3BOPOTHHUM 3B’SI3KOM 3a0e3reuye OibI MIBUIKE 3aTyXaHHS
MEePEeXiIHUX MPOIIECIB Ta 3MEHIICHHS aMIUITYIH KOJWUBAaHb Yy CTAJIOMY DPEKHUMI.
Ile cBiguMTH TPO MiABUILEHY 3AaTHICTb CHUCTEMU KOMIICHCYBAaTH TMEPi1OAUYHI
XBUJIbOBI HaBaHTa)XKeHHSA. Pa3oMm 13 THM, TOKpaIleHHS IOKA3HHMKIB CTIMKOCTI
CUCTEMHU CYNPOBOMKYETHCS HE3HAYHUM 301JIbIICHHSM IOYAaTKOBOI BEIUYUHU
Kepyrodoro BIUMBY. [Ipore 3aranbHul piBEHb CEHEPTETHYHHX BUTpaT
3QIMIIAETHCS TPUUHATHUM JJIsI AaBTOHOMHUX MOPCBKMX TEXHIYHHUX 3ac00iB
CEpEIHBOro KJacy.

3anponoHoBaHa MOJIEb, HE3BAKAIOUU Ha CIPOIIEHUN XapakTep, J03BOJISIE
B1IOOpa3UTH KJIOYOBI OCOOJMBOCTI B3aeMonlli JAWUHaMiKM TuIaThopMu 3
XBUJILOBUMH 30ypEHHSIMU Ta MOKE OYTH BUKOPHCTaHA SIK 0a3UC IS MOAAIBIIIOTO
PO3LIMPEHHSI 3 ypaxXyBaHHSIM HEIIHIMHUX TIAPOJWHAMIYHUX KOE(QIIIEHTIB Ta
aJIANTHBHUX aJTOPUTMIB KEPyBaHHS.

Bucnosku. Y poboti po3pobieHo crpoiieHy HeniHiiny 3-DOF monens
aBTOHOMHOI MOPCBHKOI TIarhopMu 3 ypaxyBaHHSM TapMOHIYHOI'O XBHUJIbOBOIO
30ypenHs. [IpoBeneHo MOPIBHSUIBHUN aHaNi3 KJIACMYHOI Ta pPoOAacCTHOI cxeM
kepyBaHHs1. OCHOBHI Pe3yJabTaTH J10CIHIIKEHHS:

1. XBUIIbOBI 30ypeHHSI CYTTEBO BIUJIMBAIOTH HA TOYHICTH BIJCTEKECHHS
Ta CTab1IBHICTh PYXY IJIaThOpPMHU.

2. JlonaBanHs  AeMI(yBaJIbHOTO 3BOPOTHOIO  3B’SI3KYy  JI03BOJISIE
3MEHIIIUTA AaMIUIITYyly YCTaJE€HHUX KOJMBaHb Ta CKOPOTUTH TPUBAJICTh
MePEexiTHOro MPOLIECY.

3. PoGactHa cxema KepyBaHHS JAEMOHCTPYE Kpally KOMIIEHCAIIIIO
MepioANYHUX 30BHINTHIX BIJIMBIB 0€3 1CTOTHOI'O 3pOCTaHHS KEPYIOUHUX 3YCHIIb.

4, 3anmponoHOBaHUM TiAXiA MOKe OyTH BHKOPHUCTAHWM SK OCHOBA JIS
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pO3pOOKM  aJanTHBHUX Ta I1HTEJNEKTyaJbHUX CHUCTEM EKCIUIyaTalliiHOro

KCPyBaHHSA aBTOHOMHHMHU MOPCbKUMHA TEXHIYHUMH 3aC00aMHU.
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Anomayis

VY naniil ctaTTi pO3IIIIHYTO POJIb 3€JE€HOT0 BOJHIO SIK KIIFOYOBOI'O BEKTOpa
EHEePreTUYHOr0 MepexoAy B YMOBaxX TJI00adbHUX KIIMAaTUYHUX BUKIHMKIB 2026
POKY. AKTYaJIbHICTh JOCIHIJPKEHHS 3yMOBJICHA HEOOXITHICTIO paauKaIbHOI
JekapOoHi3allii MPOMUCIOBOTO CEKTOPY Ta BaXXKOT'O TPaHCIOPTY, J€ MpsiMa
esieKTpu(ikalis € TEeXHIYHO OOMEXKEHOI. ABTOPH aHaNI3yIOTh I1HTErparito
BimHOBMIOBaHuXx jkepen eHeprii (BEE) y cucremu enextpomizy HOBOTO
MOKOJIIHHS, 110 JO3BOJIIE MEPETBOPIOBATH HAJJIMIIKOBY COHSYHY Ta BITPOBY
reHepallio Ha cTablIbHUN €HEeProHOCI.

OcoOnuBa yBara mnpuauUigeTbess KoHuenuii «KBaHToBOro crtpubka» y
po3poO0Ill HOBHUX MarepiaiiB Ay 30epiraHHs Ta TPAHCIOPTYBAaHHS BOJHIO.
BukopucTranHs KBaHTOBOTO MOJICIIOBAHHS J03BOJISIE 3HAYHO IMPUCKOPUTH MOIIYK
epekTUBHUX MeTanoopraHiyHux cTpykryp (MOFs) ta karamizaTtopiB, 110 HeE
MICTATh KPUTUYHO JeDIIUTHUX METaNiB MJIaTHHOBOI rpymnu. Lle BigkpuBae muisx
JI0 3HIDKEHHS cO01BapTOCTI BUPOOHMIITBA BOJHIO Ta IiJBUILCHHS O€3MEKU HOro
BUKOPHUCTAHHS Yy MICHKiH 1H)PACTPYKTYPI.

Y KOHTEKCTI SIMOHCHKOTO IOCBiTy MoOymoBH «BOJHEBOro CyCHiIbCTBaY
aHAMI3YIOThCS CYYacHI KeMCH BIIPOBA/KEHHS BOJHEBUX MAJIMBHUX €JIEMEHTIB Yy
MyHinunaiabHl Mepexi Tokio. JloCmiKyeTbCss CHHEpris MK HU(QPOBUMH
TEXHOJOTIAMU  ympaBiiHHA  eHeprieto  (Smart Grid) Ta  (izuyHOIO
iHppacTpykTypoto BupoOHHITBa H>. Takmii miaxig 3a0e3meyye THYUYKICTD
SHEeProCUCTEMH Ta MiHIMI3ye BTpaTH MpH Mepeadi eHeprii Ha BeJIMKI B1JICTaHI.

Exonoriuauii aciekT poOOTH 30CEpEeIKEHU Ha OL[IHLI XUTTEBOIO LIUKITY
BOJIHEBUX TEXHOJIOTIA. ABTOp JOBOJAUTH, IO IEpEXiJi Ha 3€JIEHUH BOJEHb
n03BoJIsie He Juiie 3HU3UTH BUKHAM CO2, a I CTUMYJIOE PO3BUTOK €KOHOMIKH
3aMKHEHOT0 IHMKJIY 4Yepe3 BUKOPUCTAHHS IMOOIYHOTO MPOAYKTY EJIEKTPOJizy —
YICTOTO KUCHIO — y CYMIKHUX Tamy3sx. Lle cTBoproe 1oAaTKoBy J0/1aHy BapTiCTh

Ta MIABUILYE 3arajbHy peCypcHY €(pEeKTHUBHICTh €KOCUCTEMHU.
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ExoHoMiuHa CKJ1a0Ba AOCIIIKEHHS 0a3yeThCsl HA TPOTrHO3aX JUHAMIKH I1H
Ha eHeproHocii g0 2030 poky. BusBieno, mo macmraOyBaHHS MOTY)KHOCTEH
€JIEKTPONI3EpIB Ta BIPOBAIKEHHS MIKHAPOJHMX CTAaHIAPTIB  cepTUdIKalii
«UUCTOT0» TMalliBa € KPUTUYHUMHU (pakTopamMu sl JOCATHEHHS I[IHOBOTO
MapuTeTy 3 BHUKOMHUM TaJIUBOM. [IpOmOHYyeThCS MOAEHh  JIEPKABHOTO
CTUMYJIIOBaHHS 1HBECTULIA Yy BOJAHEBY 1IHPPACTPYKTYPY SK CTPATEri4HOrO aKTUBY
HAI[lOHAJIbHOI OEe3MeKH.

Y BHCHOBKaxX MIAKPECTIOETHCS, IO 1HTErpaliss BHUCOKHUX TEXHOJIOTIMH,
KBAaHTOBOi HAYKH Ta €KOJOTTYHOTO MEHEKMEHTY € €IMHHUM J1€BUM MEXaHI3MOM
JOCSTHEHHS IIJIed cTajoro po3BUTKy. Dopym 2026 poky B Tokio crae
BIJITPABHOIO TOYKOIO JIJISI TII00ATLHOTO TEXHOJOTIYHOTO KOHCEHCYCY, /1€ 3CIICHHM
BOJICHb BHCTYIIA€ HE MPOCTO SIK MAJIMBO, a K (YHIAMEHT HOBOi OE3BYTIJICIEBOI
uBLII3AI].

Knrouosi cnosa: 3enenuii BoJEHb, AeKapOOHI3allis, €JIEKTPOJIi3, CTATHM
PO3BUTOK, €KOJIOTTYHUN PHU3UK, KBAHTOBI TEXHOJIOT1i, TMAJIMBHI €JIEMEHTH,
BIJTHOBJIIOBaHA €HEPreTHKA, CHEPreTHUHUIA Tepexis], eKojoriyHa Oe3meka, Tokio-

2026, eKOHOMIYHI Ta €KOJIOT14HI MEePCIEKTUBU

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 CO2 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

Ilocmanoeéxka npobremu. JIns BU3HAYEHHS MICLS Ta pOJIl E€KOJIOTTYHOI
Oe3nekn B CHUCTEMI CYCHITbHOI  O€3leku  HEeoOXIAHO  TpoaHali3yBaTH
B3a€MO3B’ 130K M1’k KJIFOUOBUMH KaTEropisiMHU HAIIOTO JTOCTIPKEHHS: «EKOJIOTrT4Ha
Oe3meka» Ta «HalloHaimbHa Oesneka». Ha ocHOBI aHanmizy BU3HAY€Hb MOXHA
CTBEp/KYBaTH, IO HalllOHAIbHa Oe3MeKka € CKIAJOBOI0 IIHMPIIOI CHUCTEMH
MDKHApOJHOT O€3MeKH, siKa OXOIUIIOE BCl BHAM OE3MEKHM B MeXaX HalllOHATBHOI
fopucaukiii  Ykpainu. Jlo 11i€1 cUCTeMH Halexarbh, 30KpeMa, O0O0OpOHHa
(BilicbKkOBa) Oe3meka, ekoJioriyHa Oe3neka, rpoMajchka Oe3neka, MOXKEeKHa
Oesrieka, OXOpoHa Ipailli, paaiallifHuNl 3aXUCT TOIIO.

Exonoriuna Oe3neka, ik KOMIOHEHT HalllOHAJIbHOI O€3MeKH, CIIpsIMOBaHa Ha
3aro0OiraHHs, MIHIMI3aIlil0 Ta pearyBaHHs Ha €KOJIOTTYHI PU3UKH, IO 3aTPOKYIOTh
KUTTIO HACEJICHHsI, MPUPOJIHUM pecypcaM 1 KPUTUYHO BOKIIMBIN 1HOPACTPYKTYpI.
[Ipuknaau TakuxX pU3MKIB BKJIKOYAIOTH MPOMUCIOBI aBapii, 3a0pyJHEHHSI MUTHOI
BOJIM, JIETPAJAIlil0 TPYHTIB Ta HACIIIKH 3MIHU KJiiMary. [HTerparlis eKoJOoTri9HOi
Oe3IeKkH y 3arajbHy CUCTEMY 3a0e3Ieuye KOOPAMHAIIIO 3aX0/11B MK BIJIOMCTBAMHU
— BiJl 0OOPOHHHUX CTPYKTYp M0 CIYX O HUBUILHOTO 3aXUCTy Ta OPraHiB OXOPOHH
310pOB’ 4.

Oco0nuBul MiAXiA 10 OCHOBHUX 3acajl Aep>KaBHOI (HAIIOHAJIbLHOT) Oe3mneKu
NIATPUMYETHCS ~ OUIBIIICTIO  JIOCHIJIHUKIB ~ JaHOi  MPOOJIEeMAaTUKU:  BOHHU
HaroJIOIyIOTh Ha KOMIUIEKCHOCT1, TPEBEHTUBHOCTI Ta M1KBIJIOMY1i KOOpAUHALII1
3ax0/iB. Y IIbOMY KOHTEKCTI MPIOPUTET HalllOHAIBHOI Oe3meKu 3a0e3MeuyeThes
HOPMATHBHHUM 3aKpiIUICHHAM y YHHHOMY 3aKOHOJABCTBI, $KE BH3HAYa€

MOBHOBWKEHHS, MEXaHI3MH  B3a€MOIi Ta  BIANOBIJAIBHICTE  CYyO €KTIB
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3a0e3neueHHs Oe3neku. Taka nmpaBoBa 0a3a CTBOPIOE MIAIPYHTS JJIsi €PEKTUBHOIO
VIIPABJIIHHS PU3UKAMU W OINEpPaTUBHOIO pearyBaHHS Ha 3arpo3H, BKJIIOYHO 3
€KOJIOTIYHUMHU 1HIHMAeHTamu [1].

CydacHa CBITOBa €HEpreThMka rmepedyBac y  TOYIll  KPUTHUYHOI
TpaHcgopMallii, 3yMOBJICHOT HEOOX1THICTIO BUKOHAHHS I1ij1en [lapusbkoi yroau ta
JOCSITHEHHSI BYTJe1eBo1 HelTpanbHOCTI 10 2050 poky. Ilonpu cTpimMKe 3pocTaHHs
YaCTKWM COHSYHOI Ta BITPOBOI TeHepallii, 3aJIUIIAETHLCS HEBHUPIMICHUM IMTHTAHHS
crabimizamii  €HeprocucreM  Ta  JACKapOoHI3alii  «BaXKHUX»  CEKTOPIB
MPOMHUCTIOBOCTI. TpaguIliiiHi METOAM HAKONMWYEHHS EHeprii, Taki sIK JITiH-10HHI
aKyMYJISITOPH, MalOTh OOMEXKEHY €MHICTh Ta €KOJOTIYHI PHU3WKH, TOB'I3aHl 3
BUJIO0YTKOM CUPOBHHH.

3eneHuil BOAECHb, OTPUMAHUN LUISIXOM €JEKTPOJII3Yy BOJAM 3a JOINOMOIOIO
BIIHOBMIOBaHUX Jikepen eHeprii (BEE), posrmsgaeTscs sk yHIBEpcadbHUUN
CHEProHOCIi, 37aTHUM ToxojaTu Imi Oap'epu. Ilpore KIFOYOBOIO MPOOIEMOIO
3aJUIIAE€TbCS  BHCOKA  COOIBApTICTh ~ HOro  BUPOOHHMIITBA,  CKJIAJHICTh
TPAHCTIOPTYBAHHS Ta HU3bKUN KOEQIIIEHT KOPUCHOT i ICHYIOUHMX €NEKTPOJIIZHUX
YCTaHOBOK. be3 CHCTEMHOro TEXHOJOTIYHOTO MPOPHBY MAacoOBE BIPOBAKCHHS
BOJIHEBUX PIIIEHb 3aJUIIAETHCSI EKOHOMIYHO BPa3JIMBUM.

binpmie TOro, rnobanbHa eHepreTMyHa Oe3neka BUMAarae CTBOPEHHS
HaJ1HHOT 1HPpaCTPYKTypH, AKa O He 3ajexalia BiJl MOHOMOJbLHUX IMOCTaYaIbHUKIB
BUKONMHOrOo manuBa. [lomyk anpTepHAaTUBHUX  KaTami3aTopiB, IO HE
BUKOPUCTOBYIOTh JIOPOTOIlIHHI MeTanu (IJIaTUHYy, 1puiii), cTae MpiOPUTETHUM
3aBJaHHSAM JIJIsl MaTeplalo3HaBCTBA. Y IbOMY KOHTEKCTI BHHHKA€E TOCTpa MmoTpeda
B IHTErpallii KBAHTOBUX OOYMCIICHD JIJIsl IPUCKOPEHHS HAYKOBOTO TIOIIYKY.

OTtxe, mpoOsemMa noJisirae y HE0OX1THOCTI CTBOPEHHS ITICHOT €KOCUCTEMHU
«3EJICHOTO» BOJHIO, sika O 00’eaHyBana BHUCOKOS(EKTHMBHI METOAM TeHepallii,
Oe3neuyHl TexHoiorii 30epiraHHs Ta 1U@poBi TUIATGOPMHU  yIpPaABIIHHSA

posnoaioMm. Came Ha BHPIMIEHHI ITUX MPOTUPIY MK €KOJOTIYHOIO JIOIIIBHICTIO
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Ta TEXHIKO-€KOHOMIYHOI €(EKTUBHICTIO 30CEpe/KE€Ha yBara MPOBIIHUX
TEXHOJIOTIYHUX Xa0iB, 30kpemMa Tokio, sK 1eHTpy iHHOBaIii 2026 poky.

Ananiz ocmannix oocniodcens i nyonixayiv. OCTaHH1 TOCHIIKEHHS y cdepi
BojHEeBOi eHepretuku (2024-2026 pp.) 3ocepemkeHi Ha BIOCKOHAJICHHI
MEMOpaHHMX TEXHOJIOTii Ta aHIOHOOOMIHHHX eJlekTpoidizepiB (AEM), mio
NIATBEPIKYEThCS  mpausgMu  npoBiaHux iHkeHepiB 3 IRENA Tta IEA.
dyHgamMeHTanbHI acleKTH KBAaHTOBOTO MOJICIIIOBAaHHS HOBHMX MaTepiaiiB s
30epiraHHs BOJHIO IIMPOKO BUCBITIEHI B MYyOMIKAIIAX JOCTIIHULBKUX IICHTPIB
Snownii (3okpema iHcTUTYTY RIKEN). [InTanHs iHTerparii BOAHIO B MyHILIUNATIbHI
MEpeXl «pPO3YMHHUX MICT» aKTHBHO pO3IJISAal0ThCs B pobOorax (axiBIiB 3
ypOaHICTUKH, SKI aHAT3YIOTh JOCBiA peamizarii mpoekty Woven City komrmaHii
Toyota. Exonoriuni acnexktu Ta aHam3 xkutreBoro nukiny (LCA) BomHeBux
CUCTEM IPEACTABIICHI B OCTAHHIX 3BiTaXx M1XKypsI0BOi IpyNu €KCHEPTIB 3 MUTAHb
sminu kmmarty (IPCC).

[luTaHHSAM HU3BKOBYTJICIIEBOTO PO3BUTKY 3arajioM OIMIKYIOTHCS YHMCICHHI
YKpaTHChKI JochigHuku, 30kpema Taki gk [lomonens P., Jsayk O., Cementok A.
[2]. He3Baxkatoun Ha BIJICYTHICTh B YKpaiHi PHUHKY, MOB'SI3aHOTO 13 3€JIEHUM
BOJIHEM, po3poOKa 3acajy MOro CTAHOBJEHHS LIKABUTH SIK BITUM3HSHUX, TaK 1
MibkHaponHux QaxisuiB. 3okpema, Kyaps C.O., Penkin O.O., Pybanenko O.O.,
SAuenko JI.B., Illunkapenko JI.A. [3] Mk iHImKMM, TpoaHATI3yBadu CTamil
CTaHOBJICHHS "3eJIeHO01" BOJHEBOI eHepreTuKu Ha Teputopii Ykpainm; Kymaps C.O.,
Suenko JI.B., Iunkapenko JIL.A., Txkamenxko M.JI. [4] 3ocepenwnincs Ha
TEXHOJIOTTYHIA Ta EKOHOMIYHIA CTOPOHAX OMPICHEHHS BOAM 3 METOIO OJIEpP KaHHS
3eJeHOoro BOAHIO. I'pyna HaykoBLIB Ha 4oii 3 Sharma mpuiyckae, 10 MacoBe
BIIPOBA/DKCHHSI 3€JICHOTO BOJHIO MOXJIMBE Y TpPEThOMY JECATUIITTI ILHOTO
cromtrs [5]. Ha mymky nmx aBTOpiB, y cdepli €KOHOMIYHOTO aHami3y, o
CTOCYETBbCSl 3€JIEHOr0 BOJAHIO, HaMOUIbII HaragbHUMHU OyAyTh AacCHEeKTU

KOMEPIIMHOT BUTOJM MPOEKTIB Ta iXHIM BIUIMB HA COILIAIbHO-CKOHOMIYHUMI
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nporpec  JepkaB. YCBIIOMJIEHHS TOTEHILIally Ta LUJISXIB  PO3MIUPEHHS
BUKOPHUCTAHHS 3€JIEHOTO BOJHIO B YKpaiHi, a TaKOX MEPCIEKTHUBH 1HTErparii y
CBITOBUM PUHOK 3€JICHOT'0 BOJIHIO, 00YMOBHJIM 3HAYYILICTh I[1€1 pOOOTH.

Mema cmammi — KOMIUIEKCHE JOCITIDKCHHSI TEXHOJIOTIYHOTO IMOTEHINaTy
3eJICHOTO BOJHIO SIK 0a3uCy ISl CTajoro po3BUTKy eHepreTuku 10 2030 poky,
aHal3 1HHOBAI[IMHUX METOAIB TIJBUIICHHS €()EKTUBHOCTI €JIEKTPOIi3y 3a
JIOTIOMOTOI0  KBAHTOBHUX TEXHOJIOTIM Ta po3poOKa pEeKOMEHIAIIM I0JI0
BIIPOBA/PKEHHsSI BOJHEBOI 1H(PpACTPpyKTYypu B CydacHI METamojiCu Ha MpUKIaIi
crpaterii po3BUTKY Tokio.

Buxnao ocnoenoco mamepiany oOocniodcenns. TOKIO aKTUBHO TPOCYBa€
KOHIIeNIIi0 «BomHeBoro cycninbeTBay. Y Mexax Gopymy 1ie MOXKHA MPEICTaBUTH
AK:

1. [loennanusa IIII Ta KBAaHTOBHMX CEHCOPIB JJIsl YIPaBIIHHS MIiCHKOIO
eHepriero 6e3 BTpar.

2. [IpeseHTalliss SIMOHCHKUX PO3POOOK y cdepl BOAHEBUX NATUBHHUX
eJIEMEHTIB JJIs aBlallii Ta CyJAHOIUIaBCTBA.

[{uBU1130BaHU CBIT IIyKae 3aMIHy BUKOIHOMY ManuBy. Byruuis, Hadra,
ra3 — MpUYMHA €HEPro3ajeKHOCTI Ta 3a0pyaHeHoro aoBkuLs. KpaiHa-Tepopuct
pocisi mepeTBopuiia eHeproHocii Ha riopuaHy 30poro 1 TPaJAUILIIIHO BUKOPUCTOBYE
BUKOITHE MaJIMBO JUIsl MIAHTaXY IHIIUX KpaiH Ta (iHAHCYBaHHS CBOET KPUBABOi
MaIlTHU BIMHM.

["a30Buii 3amIMOpPr, 3aKUHYTHH POCIEI0 HA IIMIO HAIIOI KpaiHW, KOIITYBaB
HaM Jyxe Joporo. Mu 3HaeMO CHpaBXkHIO I[IHy eHeprii. Ham BHCHOBOK
OJTHO3HAYHUM: eHepreTuyHa cB00Oa — 1€ CKJIa/I0Ba HAI[lIOHAJIbHOI Oe3MeKH.

3apaau eHepreTUYHOI HE3aJIeKHOCT] Ta KIIIMaTUHYHOT HEUTPAILHOCTI JAeAal
OlbIlle KpaiH MepexoisiTh Ha ajJbTEPHATHUBHI JpKepesa eHeprii Ta Oe3ByrJjernenl

TEXHOJIOT1i. YK€ HIKOrOo HE JIMBYE BUKOPUCTAHHS COHAYHUX Ta BITPOBUX CTaHIIIM,
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010ra3oBUX YCTaHOBOK, €HEProe(PeKTUBHHUX "pO3yMHHX' TEXHOJIOTiH, MaCHBHHUX
OYIUHKIB.

CBiT Imykae HOBi jkepena eHeprii. Y ILEHTpi yBarm — BojeHb. Moro
BB)KAIOTh NMaJIMBOM MalOyTHHOTO. BiH MOXKe 3aMICTUTH TPaIWIiiiHI BUIU ITaJIMBa
ta He crnpuunHse BBukuaiB CO,. BomHeBa eHeprermka TIIOBHHHA CTaTH
MPIOPUTETOM 1 JIJIs1 Y KpaiHHU.

Ile mepcreKTHBHA MOKIIMBICTH 3MEHIIUTH 3aJICKHICTh BiJI BHUKOITHOT O
najguBa Ta JeKapOOHI3yBaTH E€KOHOMIiKY, PO3BUBATH €KCIOPT Ta crhiabHi 3 €C
BOJIHEBI NIPOEKTH, a TOJIOBHE — CTAaTH EHEPrOHE3aJIC)KHOI0 Ta 3MIIHUTH CBId
cyBepeHiTeT. Lle BpaxoBylOTh ycl JOTUYHI IO IbOTO MUTaHHS YPSAOBI CTPYKTYpH
y CBOIX CTpATErisixX PO3BUTKY.

3enenuil BogeHb (H2) choromHi po3risiiaeThCsl SIK «CBSILEHHUN TIpaajiby»
€HEpreTUKH, OCKIJIbKH BiH JI03BOJISIE IEKapOOHI3yBaTH Taiys3l, A€ eneKTpuQIKalisa
HEMOXXJIMBA (METaIyprisi, BAXKUM TPAHCIOPT, XiMIYHA MPOMUCIIOBICTD). 3eICHUM
BOJICHb, OTPUMAHHI €IEKTPOII30M BOJHM 32 JOMOMOTOI0 BiTHOBJIIOBAHUX JIKEpel
eneprii (B/JIE), € KI040BUM KOMIIOHEHTOM [Jisi JOCATHEHHS BYTJIEIEBO1
HeuTpampHOocTl g0 2050 poky. Bin 3a0e3nedye 4uCTy €HEprioo s
MIPOMHUCIIOBOCTI, TPAHCIOPTY Ta OMAaJleHHS, HE MAal4M BUKUIB. YKpaiHa Mae
CTpaTeriyHUI MOTEHIlal CTaTh EKCIopTepoM BoAHIO A0 €C, BUKOPHUCTOBYIOUH
HasiBHY Ta30TPAaHCIOPTHY CHUCTEMY Ta pO3BUBaloud iHGpacTpykTypy. BiH
BUTOTOBJISIETHCS U€pe3 €IEKTPOJIi3, € SICKTPOCHEPTis HAAXOIUTh Bl COHSIYHUX,
BITPOBHX a00 TiJIPOCICKTPOCTAHITIH.

[lepmioro KpaiHOIO, sIKa CXBajuia HAIlOHAIBHY CTPAaTEriio PO3BUTKY
BOJIHEBOI eHepreTuku, ctana fAnonis y 2017 pormi. Tam HamiuyroThcss OIU3bKO 7
500 aBTomo611iB Ta 120 aBTOOYCIB Ha BOAHEBUX MNAJIMBHUX KOMipKax, OJIM3BKO
160 BomHEBHX 3aITpaBOK.

VY HimeuunHi MOYaB NpalIOBaTH MEPIIMK MapK IMOI3/IB HAa BOJHEBUX

naivBHUX eneMmeHTtax. Y Hineprnanmax OynyroTh HaWOuibmui y €Bpomni 3aBoj 3
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BUPOOHHUIITBA YUCTOrO BOAHIO. IcHYI0Th moHan 100 miIOTHUX 1 IEMOHCTPALIHUX
IPOEKTIB 3 BUKOPUCTAHHS BOAHIO B CYIHOIUIABCTBI, @ B €HEPreTUIll OTOJIOIIEHO
MPOEKTH 3arajibHOIO MOTEHIIINHOI0 MOTYXHICTIO Maike 3,5 I'Bt 1o 2030 poky.

Kwurait nmigupye 3a 30UIbIICHHSM TMOTY)KHOCTEH €JICKTpOoIIi3epa 13 CyKYITHOIO
notyxHicTio 220 MBT y 2022 por, me 750 MBt 6ynye. €C cxBanmuB "BonHeBy
cTpareriro”, CTBOpUB EBpPONEUCHKUI BOJHEBUH OaHK Ta OrOJIOCUB TEpIi
aykiionu Ha Kinenpb 2023 poky.

CIIA aHOHCYBaJId CTUMYJIH JUIsl BUPOOHUIITBA YHCTOTO BOJHIO BiAMOBIIHO
710 3aKOHY MPO 3HMKEHHS 1HQIAIT, ONPUIIOAHIIN aMOITHY BOJHEBY CTpaTETiio 3
IJIaHOM 1IMIUIEMeHTalli 1 e y 2023 polll iHBeCTYBaJId y BOJHEBI MPOEKTU 66
MJIPJ AOJ.

[le nuiie nesKi KIO4YOBI MOMEHTH PO3BUTKY raiysi. 3a nporHozamu MEA,
OYIKYETBHCS 3pOCTaHHS] BUPOOHUIITBA €JIEKTPOIII3EPIB 1 MOMUPEHHS IMPOEKTIB.

Ak posmodanmacs ImMpoKoMaciiTabHE BTOPTHEHHS, B YKpaiHl BXKe
HEOJIHOPA30BO JIYHAJIW 17€i CTOCOBHO HaJaroJKeHHs BHUPOOHMIITBA BOJHIO 3
BUKOPUCTAaHHSIM €KOJIOTITYHO 4YHCTUX TexHosorii. Lleit "3enenuwii" BojeHb
NOOYBAEThCSL 3aBIAKU €JIEKTPOCHEPrii, OTpUMaHid 13 BIAHOBIIOBAaHUX JKEpe.
OCKUIbKH 3€JIeHUH BOACHb PO3IIIAAETHCS SIK OJIHE 3 TOJOBHUX BHJIIB MaJbHOTO Y
HANOMMOK4Y1 POKH, JUIs1 YKpaiHU KPUTHYHO HEOOX1HO HE MPOCTO YBIUTH 0 I[LOTO
0aratoo0iIII4oro riao0aJIbHOTO PUHKY, a M MOCICTH B HhOMY MPOBIJIHI TO3UIII].

Ykpaina po3pobiisie BogHeBy ctpaterito 10 2050 poky, (hokycyrounch Ha
excriopti "3enenoro" BoaHio yepe3d I'TC go €C (mpoekt "Ykpaina-€Bpoma").
Boaenp Mae BUCOKY €HEPrOEMHICTh MOPIBHSIHO 3 TPAAULIMHUMU NAJIUBAMHU Ta €
€KOJIOTIYHO YUCTUM. 3€JICHUH BOJECHb BUKOPUCTOBYETHCSI B IIPOMHCIIOBOCTI
(BUpOOHUIITBO CTalll, aMiaKy), HagTornepepoOLl Ta K NAIUBO I TPAHCIOPTY.

HeoOxigHiCTh BperyioBaHHS MPaBOBUX 3acajll, CTBOPEHHS CTaHIApTiB
Oe3neku, 3alydeHHs 1HBECTULIA Ta BHUPIMIEHHS MNUTaHb OOMEXEHOCTI BOAHUX

pecypciB. JlocmipkeHHST BKa3ylOThb Ha BaXJIMBICTh 3alydeHHs HAyKd Ta
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TAPOCHEPTETUKHU ISl CTBOPEHHSI BOJJHEBOI EKOHOMIKH B Y KpaiHl, 10 3a0€3MeYnTh
CTaJIMHA PO3BUTOK 1 3MEHIIICHHSI BYTJICIIEBUX BUKHU/IIB.

VYkpaina gk kimodoBuid nmaptHep €C y BUpOOHUIITBI BOJHIO BIJIKPUBAE IS
HAC [IUPOKUH CHEKTP MOMIMBOCTEH JJid CHIBIpall 3 MDKHAPOJIHUMHU
naptHepamu. Lle 3amexnapoBaHo B HU3I[ €BPONEHCHKUX IOKYMEHTIB.

VY 2020 poui €C mpesentryBaB "BoaHeBy crpaterio" Ha nepioa jno 2050
poky, a' y 2022 porii — miad mo30yTTs 3aJIeKHOCTI Bl POCIHCHKUX €HEPropecypciB
REPowerEU. 1li nokymeHTH poOJisTh aKIIEHT Ha BUPOOHUIITBI ""3€JI€HOT0" BOJHIO,
a VYkpaiHa BU3HaY€Ha NPIOPUTETHUM TMAPTHEPOM 3aBASIKM  TOTEHIATY
B1JIHOBIIFOBAHMX JIPKEPEJ CHEPrii.

3rinno 3 REPowerEU, €Bpocoro3 xoue Bupobssatu 10 MiaH TOHH
BIJIHOBJIIOBAJILHOTO BOJAHIO 1 CTUIbKHA K iMmoptyBatd a0 2030 poky, o6
3aMIHUTH TPUPOJHMI Ta3, Byruuid Ta HAPTY B IPOMHUCIOBOCTI 1 TPAHCIOPTI, SIKI
BaXKO JekapOoHizyBaTu. €C TakoX IUJIaHYye CTBOPUTH KOPUAOPH [UJISI IMIIOPTY
BoaHt0. [Ipoext Central European Hydrogen Corridor y»xe mpoiI110B nepiiuvii eTar
EKOHOMIYHOI eKcrepTu3u. BiH 00’€Hye omepaTopiB Ta30TPaHCIOPTHUX MEPEK
Himeuunnu, Yexii, CnoBauunHu Ta YKpaiHu 1 3a0€3MEUYUTh TPAHCHOPTYBAHHS
YKPaTHCHKOI'O BOJHIO /10 HIMELBKUX CIIOKUBAYiB.

3 ornsAy Ha OTpUMAaHHA YKpaiHOIO CTaTycy KaHAuAara Ha wieHCcTBO B €C
Ta BUMOTH "€BPOINENCHKOro 3eJIEHOr0 Kypcy", pO3BUTOK BOJHEBOI €EKOHOMIKH Ma€e
cTpaTeriyHe 3HAYEHHS IS KpaiHU. daxisiri Minenepro,
HepxxeHeproeeKkTUBHOCTI, acolialiidf, HaAyKOBHUX YCTAHOB pPO3POOUIU IIPOEKT
"BoaHeBoi cTparerii Ykpainu'.

CBiTUECHHSIM CEpHO3HOCTI HaMipiB €BPOCOIO3Y MO0 CHIBIIpaIli 3 Y KpaiHOO
CTaB MEMOpaHAyM mpo crpareriuHe mnaptHepctBo €C Ta VYikpaiHu y coepi
BIJIHOBIIIOBAHMX Ta3iB — BOJHIO Ta Oiomerany. Po3pobnenmit Minenepro,

JlepxxeHeproeeKTUBHOCTI Ta YKpaiHCHKOIO BOAHEBOIO PaJOK0  JTOKYMEHT
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nianucanu npem’ep-minictp Jenuc lImurans ta npesuneHT €BpokoMicii Ypceyna
dou nep Jlaen y motomy 2023 poky.

BianoBigHO 10 MOJ0KEHh MEMOPAHAYMY, CIIBHOpalls Oyae 30Cepe/keHa Ha
"3emeHoMy" Tiepexojil Ta JeKapOOHi3allli EHEPreTMYHUX CEKTOPIB, CHpPUSHHI
BUPOOHUIITBY, TOPTIBJ, TPAaHCIOPTYBAaHHIO, 30€pIraHHIO Ta BUKOPUCTAHHIO
OlomeTaHy, BiJIHOBJIIOBAHOTO BOJHIO, MOTr0o MOXIJIHUX Ta IHIIMX CUHTECTUYHUX
BITHOBJIFOBAHUX Ta3lB.

VYkpaiHa Tako MOXKE CTaTH HEBIJ'€MHOK YaCTMHOK peasizallii aMmOiTHOT
T crpaterii "€Bpomnelicbkoi 3enenoi yroau" "2:40 I'Bt HOBux moTykHOCTEH 3
BupoOHUIITBa BoaHIO". CriBnpanst €C 3 YkpaiHow B po30ya0B1 BITHOBIIOBAHUX
JOKEpes eHeprii Ta BUPOOHUIITBI "3€JICHOT0" BOJIHIO B pamKkax iHimiatuBu "2-40
['Bt" nmependayae OyniBHUIITBO B Ykpaini 10 I'BT enexTposizepiB sl BUIYCKY
"3es1eHoro" BOJIHIO.

CrnoxuBaHHA BOJIHIO y CBITOBOMY MacITall CSITHYJIO TMO3HA4YKd y 95
MUIBHOHIB TOHH ynpoaosx 2022 poky [4]. Ll uudpa niarBepaKye NpoIoBKEHHS
3pOCTAIOYOr0 TPEHAY, SKUM TUMYacoBO mpuraibMyBaBcs y 2020 pori uepes
nanjemito COVID-19 Ta cnpyuurHeHU Hel0 €KOHOMIYHMM criaj.

3pocTaHHs TOMUTY Ha BOJEHb CIIOCTEPIrajocs y IMepeBaKHINA OlIbIIOCTI
KIIOYOBUX pErioHIB, 3a BHHATKOM €Bpornu. Y €BponeiicbkkoMy perioHi
BUKOPUCTaHHS BOJHIO BIJUYTHO TMPOCUIO BHACHIJOK 3HUKEHHS BUPOOHUYOL
aKTUBHOCTI, OCOONMBO Yy cekTopi XiMmMiyHOi mpomucioBocti. Lle Oymo
CIIPOBOKOBAHO PI3KUM 3JIETOM I[IH HAa NPUPOJHUM Ta3 IiJl Yac EHEePreTUYHOl
KpU3H, SIKa PO3rOpHYJacs CIIJOM 3a BTOPTHEHHSAM pOCIMChKOI (enepanii B
VYkpainy. 3okpema, HU3Ka TIIMPUEMCTB 13 BUPOOHUIITBA AOOpUB 3MyllleHa Oyia
ab0 0OMEXHUTH OOCATH BHITYCKY, a0O MOBHICTIO 3aKOHCEPBYBATH HISJIbHICTH Ha

TPUBAIMN Yac, 110 TPU3BEIO A0 MaJIIHHS CIIOKUBAHHS BOAHIO B €BpOIl Maiike Ha

6%.
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BoneHb BBakaeThCAd OJHIEID 3 KIIOYOBUX CKJIQJ0BUX EBpPONEHCHKOro
3eneHoro kypey (European Green Deal) Ta 3anmopykoro JOCSTHEHHS KJIIMAaTHUYHOL
HelTpanbHOCTI €Bpocoro3oM 10 2050 poky. Y 2021 poui €C yxBanuB 3arajibHy
(oxommrorouy) «BomHeBy ctpareriro» [6]. 3rimHo 3 mieto Ctpareriero, YKpaiHi
BIIBOAMIIACA TO3MIli OHOTO 3 TOJIOBHUX TAPTHEPIB IS 3a0e3MeyeHHs
nocrayaHHs BojgHO g0 €C, HapiBHI 3 Mapokko Ta HHU3KOK IHIIHUX
MiBHIYHOA()PUKAHCHKUX JIEP)KaB, a TAKOX KIJTbKOMa KpaiHaMHU-4YJICHAMH CaMOTO
€C. Pi3Hi kpaiHu €Bpocoro3y po3poOuIn Ta oQiliiftHO 3aTBEPAUIN BJIACHI BOJIHEBI

crparerii (puc. 1).

M YKpaiHa

M [Monblwa
MopTyrania

B Higepnanam

M [cnaHia
Itania

B HimeyunHa

B ®paHuin

W |Hwi

Puc.1. [loTyXHOCTI eneKkTpoIi3epiB y BOJHEBUX cTpareriax kpain €C, I'Bt

[7]

Ha nporusary npomy, IliBHiuna Amepuka ta bausbkuit Cxin 3adikcyBaiu
CYTT€BE 30UIBIICHHS CHOKUBAHHS BOJHIO, TPUOIU3HO Ha 7% y KOXHOMY 3 LIHX
PETIOHIB, L0 MOBHICTIO NMEPEKPUIIO €Bporelicbke 3HMKEeHHs. Y Kutai 3pocTaHHs
Oyno mnomipkoBaHimuM — Omm3bko 0,5%, mpore KpaiHa YTPUMYeE CTaTycC
HaWOLIBIIIOrO CBITOBOTO CIIOXKHMBada BOAHIO, 3a0e3meuyroun Maike 30% ioro
3araJbHOr0 BUKOPUCTAaHHS — 1€ OUIbII HDXK YABIYl TEPEBUILYE MOKA3HUKHU
Crnonyuenux IllrariB, skl mOCIIAIOTh APYry CXOAUHKY 3a OOCSTaMH CIIOKMBAHHS

[3]. 3a mnporHozamu MixHaponHoro eHepreruyHoro areHrctea (MEA),
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rJI00aNbHUNA TOMHUT HA BOJIEHb, BUPOOJIEHUH 13 MOTOYHOIO BHUKOITHOTO MaJIMBAa,
MaTUME TEHJIEHIII0 0 3HWKEHHS, TOAl SIK MOMUT HAa HU3bKOBYIJIELIEBUN BOJIEHb,

HaBMaKu, 3pocTaTume (puc. 2).

e
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Puc. 2 'nobGanpHuUi MOMUT HA BOJICHD Y CIIEHApIi TOCATHEHHS YHCTOTO HYJIS,
2022-2050 pp.
Jxepeno:  https://www.iea.org/data-and-statistics/charts/global-hydrogen-

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

CBITOBUI PUHOK TaK 3BaHOTO «3€JEHOT0» BOJHIO JIEMOHCTPYE HEBIUHHY
JUHaMIKy 3pocTaHHs. 3a nanumu 3BiTy SNS Insider, y 2022 poui iforo obcsar
JOpiBHIOBAB 156 MinbsipaamM aomnapis, a ke 10 2030 poky o4iKyeThCs 301IbIIEHHS
10 385 MinbsApAIB 0apiB, 10 BIANOBIAAE CEPEAHBOPIYHOMY TEMITy MPUPOCTY Y
11,98% [9].

CporojHi BOJCHb AaKTUBHO BUKOPUCTOBYETHCS Yy HadTOonmepepoOHid Ta
XIMIYHIA MPOMUCIIOBOCTI (SIK KJIFOYOBA CHPOBUHA), Y METATYpPTii (K BITHOBHUK), a
TaKOX y HU3II CHEIliani30BaHUuX raiaysei.

Snonia Oynye «Boanese cycnuibetBo» (Hydrogen Society). 1o 2030 poky
KIIFOUOBUMU MPOCKTAMH €:

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

e 3amiHa AU3EIBHOrO TPAHCIOPTY Ha MAJIMBHI €JIEMEHTH.

105



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

o JlomaBaHHA BOJHIO JO MPUPOJHOTO Tra3y B MICBKUX MeEpexkax s
3HWKEHHS BUKH/IIB.

Bucnoexu. TlpoBenenuii aHami3 MIATBEPIKYE, IO 3€JICHUN BOJEHH €
€IMHUM peajbHUM IHCTPYMEHTOM IOBHOI JeKapOOH13allli €eHEproEMHUX Tally3ei
MIPOMHUCIIOBOCTI. 3aBISIKM BHCOKII TUTOMIN €HEPrOEMHOCTI Ta HYJIbOBUM BUKHIAM
y TOYIll CIOXHWBAaHHS, BIH 3[aT€H 3aMIHUTU NPUPOJHUNM Tra3z Ta BYIULIA Yy
MeTanyprii, XIMI4HIA 1HZYCTpii Ta Ha BEJIUKOBAHTAXXHOMY TPaHCIIOPTI,
3a0e3neuyoyu nepexi A0 KIIMaTHYHO HEUTPaIbHOT €eKOHOMIKH.

BukoprcTtaHHS KBaHTOBUX TEXHOJIOTIA Ta METOAIB IITYYHOTO IHTENEKTY
ISl po3poOku HOBUX MarepiamiB («KBaHTOBHIT cTpHOOK») JO3BOJIAE TOIOJIATH
roJOBHUN Oap'ep — BHCOKY BapTicThb oOJagHaHHSA. MojaenoBaHHS Ha
MOJIEKYJSIDHOMY pIBHI Ja€ 3MOrYy CTBOPIOBAaTM JIOCTYIIHI Karaji3aToph Ta
aJIcOpOeHTH, 10 MIABUIIYE 3arajibHy PeHTa0eNbHICTh BOJIHEBUX MPOEKTIB Ha 30-
40% BxKe y HAOJIMKY1 POKH.

®opmyBanHs «BogHeBoro cycmiibcTBay, SK€ MU CIOCTEPITaEMO Ha
npukiaai Tokio 2026, JeMOHCTPY€E BaXIJIUBICTh CUHEPTii MiXk JEpKaBOK, HAYKOIO
Ta O6i3HecoM. CTBOpPEHHSI TEPUTOPIaTbHUX BOJHEBHUX KJIACTEPIB, i€ BUPOOHHUIITBO
MajuBa pO3TalllOBaHE IMOOJM3Y MICIh CIOKHUBaHHS, MIHIMI3ye BHUTpPAaTH Ha
JOTICTUKY Ta MIABUIIYE CTIMKICTh MICHKOI 1H(QPACTPYKTYpH OO EHEPreTHUYHUX
KpH3.

Exosoriuna 3HaAYymIIiCTh JOCHIIKEHHS TIOJIATa€ B JOBEJEHHI TOTO, IO
3eJIeHUH BOJCHb HE JIMIIE 3HWXKYE BUKHAM TMAPHUKOBUX Tra3iB, a W CIpHsE
PO3BUTKY LUKJIIYHOI €KOHOMIKH. BUKOpUCTaHHS MOOIYHUX MPOAYKTIB (KUCHIO Ta
TEIUIa) y IPOMUCIIOBUX Ta KOMYHaJIbHHUX IMPOIEcaX CTBOPIOE 3aMKHEHI pecypcHi
IIUKJIM, 1110 BIAMOBiAA€ TJI00aTLHUM MIPUHIIMIIAM CTAJIOTO PO3BHUTKY.

[lincymoByrOUM, MOKHA CTBEpAKyBaTH, mo 2026 pik crae pyOLKHUM
NepioioM, KOJM BOJEHb NEPETBOPIOETHCA 3 EKCIIEPUMEHTAJIbHOrO MajuBa Ha

MOBHOI[IHHUN aKTUB TJ00AJIbHOTO eHepreTuuyHoro puHky. Ilomambin 3ycuiuis
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MarTh OyTH CHpSMOBaHI Ha CTaHAAPTU3ALIID MDKHApOAHUX HOPM O€3MeKu Ta
CTBOPEHHsSI TIJIOOAJIbHMX JIQHIIOTIB  IMOCTa4aHHS «YHUCTOr0» BOJHIO, LIO

3a0e3MeunTh CTablIbHE MAaHOYTHE JJI1 HACTYITHUX MOKOIiHb.
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Anomayis

JocmimxkeHo 3apyOiXKHUN  JIOCBIJ] PO3BUTKY CHUCTEMH 3B S3KIB 3
IPOMAJICHKICTIO y MyOJIIYHOMY YIPAaBJIIHHI B YMOBaX Cy4aCHUX TpaHchopmarii
Jep>kaBHOTO ynpasiiHHsa. OOrpyHTOBaHO, IO KOMYHIKaIllitHa MisUIbHICTh OPraHiB
MyOIIYHOI BJIaIU BUCTYIIA€ KIIFOYOBUM YMHHUKOM (DOPMYBaHHSI JOBIpY TPOMAISH,
3a0€e3MeUeHHs BIJKPUTOCTI YIPABIIHCBKUX IMPOLIECIB Ta MIJBUIIECHHS SIKOCTI
B3a€MOJIIi MIXK BIaJ0I0 1 cycniabcTBOM. [lokazaHo, 1m0 B 3apyOikKHIN MpakTHIll
3B’SI3KM 3 TPOMAJICHKICTIO JIeJlalll 4acTillle pO3rIsAat0ThCS SIK CHCTEMHHM €JIeMEHT
yIpaBIiHHS, IHTETPOBaHUN Yy mpouecu (GopMyBaHHA Ta peamizaiii myOomiuyHOl
MOJITUKH, a TAKOXK SIK IHCTpYMEHT (hOpMYyBaHHS IIUIICHOTO MyOIiYHOTrO 00pa3y Ta
OpeHy OpraHiB BJIQJIH.

[IpoananizoBaHo MIAXOAM JIO0  OpraHizailii CHUCTEMU 3B’S3KIB 3
rpomaacekicTio 'y CHIA Tta kpainax €sponelickkoro Coro3y, 30Kpema
IHCTUTYIIMHI ~MOJAENI, BHUKOpPUCTaHHS IMGPoBUX MIaThOpM, MeEXaHi3MU
JBOCTOPOHHBOTO 3BOPOTHOTO 3B’SI3KY, 1HCTPYMEHTHU 3allyd4€HHS TPOMAISH 1
METOIM OIIHIOBaHHS pe3ynbTatuBHOCTI PR-mismbHOCTI. BceranoBneHo, 1o
epeKTUBHICTh KOMYHIKAllli y MyONIYHOMY yHOpaBiiHHI  3a0e3nedyeThes
MOEIHAHHSIM  CTPATEriuHOro  IUIAHYBaHHSA,  CTaHAApTHU3alll  MOpoleayp,
npodecionamizanii KOMyHIKAIIHHUX MiIPO3AUTIB Ta AaKTUBHOI'O BUKOPHUCTAHHS
QHATITUYHUX 1 TU(PPOBUX TEXHOJIOT1H.

Ha ocHOBI y3arampHeHHS 3apyOiKHOTO JOCBiTy OKpECICHO OCHOBHI
HampsIMU BJIOCKOHAJIEHHS CHUCTEMH 3B’SI3KIB 3 TPOMAJCHKICTIO Y MYOJIYHOMY
VIIPaBIJIIHHI, Ccepell SKUX IHCTUTYL[IMHE MOCUJIEHHS KOMYHIKAIIMHUX CIyXO,
CTaHJapTHU3allisl MYyOJIYHUX KOMYHIKAIlli, PO3BUTOK KaJPOBOTO IOTEHIlIANY,
uudposa TpaHchopmallis, po3MIUPEHHS y4acTi TPOMAJICHBKOCTI Ta BIPOBAIKEHHS
CUCTEMHU OI[IHIOBaHHS €(eKTHUBHOCTI. 3po0JIEeHO BHCHOBOK, IO peasi3allis
KOMIUIEKCHOTO TIJIXOMYy JI0 PO3BUTKY 3B’SI3KIB 3 TPOMAJCHKICTIO CIPUSTUME

M1BUIIEHHIO TIPO30POCTI, MIA3BITHOCTI Ta JIETITUMHOCTI YIIPABIIHCHKUX PIIICHb,
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3MII[HEHHIO JOBipU TpoMajasiH 1 (OPMYBAHHIO CTIMKOrO IyOJIYHOro OpeHay
OpraHiB BJIaJIH.
Knrouosi cnosa: myOiiuHe YHOpaBIiHHS, 3B’SI3KM 3 TPOMAJACHKICTIO,

BIJIKpUTHUHN ypsiJl, TyOIi4HUN OpeH, J0Bipa TpoMaisiH, UG POBI 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.

Ilocmanosxa npobaemu. B ymoBax Tpancdopmairii myoaigHOTO yIpaBIiHHS
3pOCTa€ 3HAYEHHS KOMYHIKAIIMHOI MiSJIbHOCTI OpraHiB IyOJiYHOI BIagu SIK
KIIIOYOBOTO YMHHUKA (POPMYBaHHS JOBIpU TPOMAJsH, 3a0€3MEUECHHS BiIKPUTOCTI
VIPaBIIHCBKUX TIPOIECIB Ta IMIJABUINEHHS SKOCTI B3aEMOAII MIX B0 1
CYCIUIBCTBOM. Y IIbOMY KOHTEKCTI CHCTEMa 3B’SI3KIB 3 TPOMAJCHKICTIO BUCTYMA€E
OCHOBHMM IHCTPYMEHTOM peaii3amiii myOiai4HOi KOMYHIKarii, OJHaK ii
(GYHKUIOHYBaHHS 4acTO 3aJMIIAE€TbCd (pParMEHTapHUM Ta 30CEPEIKEHUM
MepPeBaXXHO Ha iHHOPMYBaHHI, OOMEKYIOUH MOKIIMBOCTI CTPATET14HOTO PO3BUTKY.

VY 3apyOikHIiM MpakTUlll MyOJIYHOTO YIPaBIiHHA OpPEHIUHT JeAalll YacTille
pPO3TIIAIAETHCA SIK KOMIUIEKCHUM yNpaBIIHCHKUW TMIAXiJ, CHPSIMOBaHUN Ha
dbopmMyBaHHS UIICHOrO MyOJiYHOrO 00pa3y OpraHiB Biagu, Y3TOMKEHHS
KOMYHIKAIlIMHUX TIPOIECiB 13  CTpaTeriyHMMHM IUIAMH Ta  MiJBUILICHHS
eeKTUBHOCTI B3a€MOJIIi 3 TpOMaJICHKICTIO. Pearmizamiss OpeHIMHTOBUX TMiAXOMdIB
B1IOyBa€ThCS TMEpeayciM uepe3 CHUCTEMY 3B’S3KIB 3 TPOMAJICHKICTIO, sKa
3a0e3nevuye TPaHCIHLIK I[IHHOCTEeH, MICIi Ta MPIOPUTETIB JISIIBHOCTI OpraHiB
myOJIIYHOT BIIAJIH.

BogHouac y BITUM3HSIHIM HayKOBIM Ta YNpaBIiHCHKIA MPAaKTHUIl MUTAHHS
PO3BUTKY 3B’S3KIB 3 TPOMAJCHKICTIO y MYyOJIYHOMY YIPaBIiHHI 3aJIMIIAETHCS
HEOOCTAaTHBLO CUCTEMATU30BAHNM. HasBH1  gociaimKeHHS — 31€01IbIIOTr0

30CEPEIDKYIOTECS  HAa  HOPMATUBHO-TIPABOBUX  aclekTax abo  OKpeMux
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KOMYHIKalMHUX  1HCTpyMEHTax JISJIbHOCTI ~ OpraHiB  NyOJIIYHOI — BIIAIU.
HenoctarHbo omnpanbOBaHUMHU 3aIMILAIOTHCA TaKOX MIAXOAU A0 BIPOBAKCHHS
Ta ajanTtailii 3apyODKHOTO JOCBiYy PO3BUTKY 3B’S3KIB 3 TPOMAJCBHKICTIO B
MPAKTUKY TYOTIYHOTO YIpaBiiHHSA. Y 3B S3KY 3 IIMM aKTyalli3yeThCsl HAyKOBa
npobsiemMa HEeOoOX1THOCTI aHami3y 3apyOiKHOTO JOCBIAY PO3BUTKY OpPEHIUHTY B
myOJIIYHOMY YIPaBJIIHHI Ye€pe3 CUCTEMY 3B’SI3KIB 3 TPOMAJICHKICTIO T4 BU3HAUCHHS
HaMpsMiB i1 BAOCKOHAJICHHS B CY4aCHUX yMOBaXx.

Ananiz  ocmaumuix Oocniodxcenv i nyonikayiu. BaromMudt BHECOK Yy
dbopmMyBaHHS Ta PO3BUTOK CUCTEMH 3B’SA3KIB 3 TPOMAICHKICTIO 3p00UIIHN 3apyOiKHI
Ta yKpaiHChbki HaykoBii. Cepen 3apyOiKHHMX JOCHIIHHMKIB, Ydi POOOTHU CTalu
OCHOBOIO cyuacHuX KoHueniiii PR y nepkaBHoMy cektopi, Bunausitots C. breka,
C. Karmina, A. Centepa, I'. bpyma, P. bepuaca Ta JI. Kitua. Bonu nocmikyBaiu
TeopeTuyHl 3acaaun PR, Mogem KoOMyHiKamiii MK OpraHaMi BJIajd Ta
CYCIIUJTLCTBOM, TEXHOJOTIi oOpraHizaiii MmyOJIYHUX KOMYHIKAIii Ta MpoOjeMu
e(eKTUBHOCTI IHPOPMALIAHOI MOJIITUKH.

Cepen yKpaiHCBKMX JOCHIJHUKIB 3HAUYHMM BHECOK 3pobunu B. JL
Tonociituyk, O. b. Irnatiok, B. B. T'opauyk, JI. €. Komenesa, A. O. Jlanunenko,
H. II. Matroxina, €. 1. Tapan, H. B. ®imnosa, B. Il. Tpommnacekuii, M. C.
Kostyn, 1O. II. Cypwmin, FO. I1. butsk, ta P. A. Haymenko. Bueni pocnimxyBanu
opranizarito PR B ykpaiHChKUX opraHax BjajH, poJib KOMYHIKAIlI{ y MiJBUIICHH]
BIIKPUTOCTI Ta MiA3BITHOCTI, METOJAUKH OIIHKU €(PEKTHUBHOCTI Ta (OPMYyBaHHS
MO3UTUBHOTO IMIJIKY JAepKaBHUX 1HCTUTYIIA. CydacHi yKpaiHChbKi JOCHII>KEHHS
aKLEHTYIOTh yBary Ha mu¢posi3auii MyOJIYHUX KOMYHIKalliil, BHUKOPUCTaHHI
COLIAJILHUX MEpPEeX Ta I1HHOBALIIMHUX 1HCTPYMEHTIB, SIKI  MiJBUILYIOThH
e(eKTUBHICTh YIpaBIiHHSA, IOBIPY I'POMaJIsSiH Ta (OPMYIOTH NPO30PY Ta BIAKPUTY
CUCTEMY B3a€EMO/IIT 3 CYCIUILCTBOM.

Memorwo cmammi € DOCTIIKEHHS 3apyO1’)KHOTO AOCBIAY PO3BUTKY CUCTEMHU

3B’S3KIB 3 TPOMAJICHKICTIO B MYOJIYHOMY YIPaBJIHHI Ta BU3HAYEHHS HaAINpsSMIB
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BJIOCKOHAJICHHSI KOMYHIKalllii OpraHiB BJIaJy, 30KpeMa y KOHTEKCTI (pOpMyBaHHS
myOJIIYHOTO OpeH/Ty.

Buxnao ocrnoenozo mamepiany oocnioscenns. 3apyOoi>kHUN TOCB1JT PO3BUTKY
CUCTEMHU 3B’SI3KIB 3 TPOMAJCBHKICTIO Yy MYOJIYHOMY YIpaBIiHHI BHUCTYIA€E
KIIFOUOBUM JDKEPEJIOM 3HAaHb JUISi BJOCKOHAJICHHS HAIlIOHAIBHOI TMPAKTHKU
Jep>)KaBHOTO ympaBiiHHS. BiH go03Bosisie BUSIBUTH €(dEKTHUBHI MIAXOAU 10
oprasizaiii KOMYHIKaIliii MIK OpraHaMyd BJIaJd Ta TPOMAaJsHAMH, OIIHKU
pe3yabTatuBHOCTI PR-AisMbHOCTI Ta iHTErpaiii cy4acHUX TEXHOJIOTIM y Ipolec
yrpaBiaiHHSA. BUBYEHHS MIKHApOAHMX MOJENEH Halae MOXIIUBICTH 3PO3YMITH,
SKAM YMHOM JIep>KaBHI IHCTHUTYIII 3a0e3MedyioTh MPO30pICTh, MIJI3BITHICTH 1
JETITUMHICTh YIPABIIHCHKUX pIIIEHb, a TaKOX fAKI MEXaHI3MHU 3aly4eHHS
rpOMaJIsiH COPUSIOTh MIJBUIEHHIO iXHBOI y4acTi y (opMyBaHHI Ta peajizarii
yOJIIYHOT MO TUKH.

Oco0nMBO IIIHHUM € aHali3 JOCBIAY KpaiH 13 PI3HUMH TOJITUYHUMU,
€KOHOMIYHUMU Ta KYJIbTYPHUMHU TPATULIAMH, OCKIJIBKH 1€ JI03BOJISIE MOPIBHATH
pi3HI cTparerii KOMyHikaIii, iHcTpymeHTH PR Ta momeni opranizarmii cucremu
3B’3KIB 3 rpomajcbkicTio. Tak, mpaktuku CIIA Ta €Bponeiicbkoro Coro3y
JEMOHCTPYIOTh IIMPOKHH CIEKTP MIiAXOJIB, BIJI IHTETPOBAHUX CTpaTerii
JBOCTOPOHHBOT'O ~ CIUIKYBaHHA Ta aKTUBHOIO 3allyd€HHA TPOMAISH IO
CJICKTPOHHUX TUIATPOpM 1 MUGPOBUX 1HCTPYMEHTIB JIJI1 MOHITOPUHT'Y CYCIUIBHOT
aymkd. LI mpukiaany cayryioTh MIATPYHTSIM UIS afantaiii e(peKTHBHUX pIIICHb
JI0 YKpaiHCBKMX YMOB 1 CTBOPEHHS CY4YacHOi, MPO30poi Ta pe3ylbTaTUBHOI
CUCTEMH 3B’ A3KIB 3 TPOMAJICHKICTIO Y TYOJIYHOMY YIPABIIIHHI.

VY CIIIA cuctema 3B’s13KiB 3 TPOMAJICHKICTIO B MMyOJIIYHOMY YIIpaBIiHHI Ma€e
rJIMOOK1 ICTOPUYHI KOPEHI Ta XapaKTepPU3YEThCS BUCOKMM PIBHEM 1HCTUTYami3allli.
PR-mispHICTS Jep)KaBHUX OpraHiB IHTETpoBaHAa y Bci eranmu (OpMyBaHHS 1
peastizanii NOJITUKYU — BiJ] IJITAHYBAHHS [IPOrpam JI0 OI[IHKH iXHbOI €(EeKTUBHOCTI,

OXOILTIOIYM  defiepalibHUANM, INTaTHUH Ta MICIeBUH piBHI Biaau. Ha
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denepanbHOMY pIBHI KOMYHIKalliHI MIPO3AUIM MPUCYTHI B  OLIBIIOCTI
MIHICTEpPCTB Ta areHTCTB, a Ha pIBHI IITaTiB 1 MYHIIUMNAIITETIB YacTo
CTBOPIOIOThCS JenapTaMeHTH ado BIAUIM KOMYHIKallli, SKI BIJMOBIIAIOTH 3a
iH(dopMmarliiine 3a0e3leyeHHss JiSJIBHOCTI OpraHiB BJIagd Ta B3aEMOII0 3
IPOMAJICHKICTIO.

AMEpUKAHCbKI OpraHd BJIaJU I[IUPOKO BHUKOPUCTOBYIOTH LU(PPOBI
mwiatrgopMu i 3a0e3nedeHHs TOCTYIY TPOMaisiH A0 iHGOpMaIlii Ta akTUBHOTO
3ay4yeHHs 1X J0 Mpolecy NpUMHATTS pimeHsb. Hanpuknan, ypsnosa miatdopma
«Data.gov» mo03BoJisie BIAKPUTO MYONIKyBaTH CTAaTUCTUYHI Ta aJMIiHICTPATHUBHI
JlaH1, 3a0e3Meuyoun MPOo30PICTh 1 MOMKIIMBICTD 1X aHAJ3y TPOMAJICHKICTIO, Meia
Ta ekcrepTHUMH crinbHOTamMu. Ille omauMm mpukiamom € inimiatuBa «We the
People», cepsic Ha caiiti bimoro momy, 3amyiieHME s HMOmadi NETHINN Bif
rpomansaH CIIIA. Ile no3Bosisie rpoMaasiHaM MMOJABAaTH €JIEKTPOHHI METHUIlli 10
aaminicTpamii Ilpe3uaenTta, Mmicis 4oro IeTHIlii, ki HaOpaau NMEBHY KIJIbKICTh
NIANUCIB, PpO3MAJAIOTHCS  O(DIIIAHUMU OpraHaMu, a aBTOPU OTPUMYIOTh
NUCHBMOBY BIANOBiAb. Ll mpakTHkKa [AEMOHCTpYE pealibHy JIBOCTOPOHHIO
KOMYHIKallII0 Ta € €(EeKTUBHUM MEXaHI3MOM 3BOPOTHOTO 3B’SI3KY.

Kpim 1udpoBux inctpymentiB, y CIIIA akTUBHO 3aCTOCOBYHOTHCS
TpaguuiiHi ¢opmu KomyHikauii. Lle perymsapHi TrpomMaachKi CiIyXaHHS 3
OOrOBOPEHHS TMOJITUYHUX a00 peryJaTOpHUX IHIIIaTUB, KOHCYJIbTAIlli 3
eKCIepTaMu Ta TPOMAJCHKUMHU OpraHi3allisiMu, oprafizamis iH(OpMaIiiHUX
KaMIIaHii yepes mpecy Ta TenedbadueHHs. Hanmpukian, mpu po3pooii deaepaaibHuX
IporpaM OXOpPOHM  3J0pOB’Sl MPOBOJATHCA  MacIITa0HI  KOHCYNbTAlil 3
npodeciiftHUMU acoIlialisiMy, MaIll€HTChKUMH OpraHi3allisiMUd Ta PerioHaJbHUMHU
panamu. Taka mpakTHKa J03BOJIIE BPAaXyBaTH IHTEPECU PI3HUX I'PYN HACEJIEHHS 1
3a0€3MEeUUTH JETITUMHICTh IPUIUHATUX PIIICHb.

OkpiM TOro, aMepUKaHChKI OpPraHud BJIaJAM 3aCTOCOBYIOTh AaHATITHUYHI

IHCTPYMEHTH OIlIHIOBAaHHS €(EKTUBHOCTI KOMYHIKAI[id, Taki SK MOHITOPUHT
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BIJIBIIyBaHOCT1 BeONOpPTAJiB, aHAJI3 AKTUBHOCTI KOPUCTYBAdiB Yy COLAIbHUX
Mepekax, OMNHUTYBaHHS TPOMAJSH Ta OI[IHKa 3aJI0BOJICHOCTI OTPUMAHOIO
iH(popmarieto. Le no3Bonsie kopuryBatu crparerii PR, agantyBaTi KoMyHiKaiiitHi
KaMmMmaHii 70 moTped pi3HUX ayIUTOPii Ta MiJBUILYBATH IPO30PICTH 1 MiA3BITHICT
JIEpKABHOT'O YIPABIiHHS.

VY kpainax €Bpornelicbkoro Coro3y 3B’S3KH 3 TPOMAJICHKICTIO y MYOJIIYHOMY
VIIPaBJIIHHI PO3IIIANAIOTHCS SK OAWH 13 KIIOYOBUX I1HCTPYMEHTIB peasizaiii
MOMITUKK  BIJKPUTOTO  ypsiAy, TIJABHIIEHHS MPO30POCTI, MIiA3BITHOCTI Ta
JIEMOKpaTHYHOTO KOHTpodto. Y Himewuwmni, bensrii, Itanii, Icmanii ta IlBermii
IIUPOKO MPAKTHKYIOTh KOMIUIEKCHI 1H(oOpMarliiiHi cTparterii, ki BKIIOYAIOTh
o(imiifHi caiiTh OpraHiB BiaJu, MPECCTYKOH, aKTUBHE BUKOPUCTAHHS COIIAJIbHUX
Meia, a TAKOXK 3aTy4eHHs TPOMAJISIH 10 POOOYHUX IPyM, TPOMAJCHKUX CIyXaHb Ta
KOHCYJIbTaIllH.

Y @panmii kI04YOBY poib Yy (QOopMyBaHHI Ta MOMIMPEHHI i1H(opmarlii
Bukonye Direction de Il'information légale et administrative (DILA), sika
HiAMOpsAIKOBYeThCs  [Ipem’ep-MiHICTpY Ta BIANOBIAAE 3a HaJaHHS TMPABOBOI
iHdopmartii, Bunanns «Odiuiiinoro BicHuka» (Journal officiel) Tta miaTpumky
Jep>)KaBHUX CEpBICIB, 30Kpema service-public.fr, skuii BUCTymae TroOJOBHUM
MopTaJiOM I TpOMaasiH 1 Hamae iHdopmarlito mpo TMpaBa, OOOB’SI3KM Ta
Mpoleaypu B3aeMoiii 3 opraHamu Biaaau. JlomaTkoBo (QYHKIIT ypsIoBOi
koMyHikamii BukoHye Service d'information du Gouvernement (SIG), skwmii
KOOpJIUHY€e TmomupeHHs odimiiaoi iHdopmarliii, 3abe3nedye ii JOCTYIMHICTH
rpoMajii Ta MATPUMYE ABOCTOPOHHIN 3B’ 30K MIXK YpPSAJOM 1 TPOMAJICHKICTIO Yepe3
npecpenizu, KoHCynbTamii Ta uudposi miatdopmu. Taka gereHTpagizoBaHa
MOJIeTb  JIO3BOJISIE  TIOEJHYBATH  3aKOHOJAaBUYO-HOPMATHBHE  3a0e3MeueHHH,
iH(dopMaIliiiHe KOHCYJIbTYBaHHS Ta KOMYHIKAIIWHY MiSUTBHICTB, MIABUIIYIOUN
MIPO30PICTh AEPKABHOI'O YIPABIIHHA Ta €(PEKTUBHICTh 3aJTyYEHHS TPOMAJSH [0

nyOJIIYHUX MPOLIECIB.
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Bonnowac, y ®inmsguaii ta Higepnangax NpakTUKYeETbCS — MOJIEb
BIIKpUTOTO ypsiay. Taka Mopens mependavyae CTaHIApPTU30BaHI MPOLEAYpU
KOMYHIKallli, peryispHe OHOBJIEHHS OMIIIHHUX TMOPTAIIB 13 IMyOJIKAIIEO
BIJIKDUTUX JIAHUX, QaHANITUYHUX MaTepiajiB Ta 3BITIB MPO BUKOHAHHS JIEPKaBHUX
nporpaMm. Y @OiHAHAII, Hanpukiaa, depe3 oniaiH-athopmy «OmaKanta»
IPOMAJSTHU MOXYTh OTPUMYBATH 3PYYHUH JOCTYIl IO BIACHUX MEIUYHHUX Ta
couianbHUX JaHuX. JlJig BXOIy B CHCTEMY BHUKOPHUCTOBYIOTHCS HaJiliHI METOIU
CJIEKTPOHHOI 17eHTU(IKAIlli, BKIOYHO 3 OaHKIBCBKUMHM KOJaMU, MOOLILHHM
inentudikatopom abo eNeKTPOHHUM TOCBITYeHHsIM ocobu. OmaKanta €
CKJIaJIOBOIO 4YacTHMHOIO mmmpinoi cuctemu Kanta, sika iHTerpye uum@poBi cepBicu
OXOpPOHHU 37I0POB’sl Ta COLIAJBHOTO 3a0e3meueHHs, 3a0e3neuyoun eQeKTUBHUN
0oOMiH 1HpOpMaIIi€l0 MK TPOMAJITHAMY Ta MEIMYHUMHU YCTAHOBAMH.

VY Hinepnangax ypsgosa mnatdopma «Rijksoverheid.nl» nHagae rpomaasinam
JOCTYI 10 3aKOHOJABYMX JIOKYMEHTIB, KOHCYJIbTAIITHUX MPOIIECIB Ta BIAKPUTUX
JIAHUX TIPO OFOJIKET 1 JIepKaBH1 MPOrpaMu, IO CIPHUSE KOHTPOJIIO TPOMaJICBKOCTI
Ta 3BOPOTHOMY 3B’SI3KY.

VY kpainax LlentpansHoi Ta IliBnennoi €Bponu, takux sk [lonwma, Yexis,
Icnmanis, PR y mnyOmiyHoMy yhpaBimiHHI aKTUBHO BUKOPHUCTOBYETHCS IS
3a]y4eHHs] TPOMAJSIH 1 MIABUINEHHA mpo3opocti. Y Ilompii aepxaBHI OpraHu
3aCTOCOBYIOTh 1HTEPAKTHBHI CEPBICH [IJIsi MPOBEJEHHS ONUTYBaHb I'POMAJCHKOI
JYMKH Ta OTPUMAaHHS MPOITO3HUIIIH 100 MYHIITUTIATFHUX MMPOEKTIB, a B Uexii ypsn
nyOJlikye JeTanbHl IUIaHM Ta 3BITH PO BUKOHAHHS IIporpaM Ha IMoOpTall
«portal.gov.cz» 3 MOXJIMBICTIO KOMEHTYBaHHS Ta oOroopeHHs. B Icmanii
BUKOPUCTAHHS COIIAJBHUX MeJlia Ta OHJIAH-KOHCYJbTAIlId J03BOJIAE 3alydaTH
HIUPOKUNA CIIEKTP TPOMAJSIH 10 MPOLECY MPUIHATTS PIlIEHb HA MICLIEBOMY PiBHI,
a pe3yJbTaTH MyOIIKYIOThCS NI 3a0€3MeUeHHs IM1/13BITHOCTI.

[Ipaktrka €C geMOHCTPY€E KOMIUIEKCHUHN MiAX1J 10 OpraHizalli 3B A3KiB 3

IPOMAJICBKICTIO Yy IYOJIIYHOMY YIIPaBIiHHI, SKHHM TMOENHYE TpaauLiiHI KaHaIH
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KOMYHIKaIIi (mpec-ciay>K0u, TpOMaJChbKl CIIyXaHHs) 13 Cy4aCHUMHU IU(PpOBUMHU
mwiargpopMamu, 3abe3rnedye JBOCTOPOHHIM 3BOPOTHHM 3B’S30K 1 CHCTEMHE
OLIIHIOBaHHS €(EKTUBHOCTI KOMYHiKalii (Tad. 1).

Ili Moxmem m03BOJISIIOTH JIEP)KAaBHUM OpraHaM IIiJIBHIIYBAaTH IPO30PICTh 1
MiI3BITHICTh, JIETITUMI3YBaTH PIMICHHS Ta 3MIIHIOBATH JOBIpY TPOMAJSH 10
nyOMIYHUX IHCTUTYIIH TOLIO.

AHani3 3apy01KHOT0 JOCBIY PO3BUTKY CHCTEMHU 3B’ SI3KIB 3 TPOMAJICHKICTIO
nokasye, 1o e¢GeKTUBHA KOMYHIKAI[iiHA ISUIbHICTh OpPraHiB BJIAJIM 3HAYHOIO
MIpOI0 0a3yeTbCsi Ha CTPATEriyHOMY IUIAaHYBaHHI, BUKOPUCTAHHI KOMILJIEKCHUX
KaHaMB B3aeMoJli Ta (OpMyBaHHI IUIICHOTO ITyOJIYHOrO 00pa3y 1HCTUTYIIIM.
3BaKarOuM Ha I1i TPAKTUKH, IOMUIBHO OKPECIWTH HAIMPSIMUA BIOCKOHAJICHHS
CUCTEMH 3B’S3KIB 3 TPOMAJICBKICTIO B YKpaiHi, 5Kl nepeadadaroTh 1HTErpariiio
€JIEMEHTIB OpEHJUHTY JUIsl TOCWJICHHSI JIOBIpM TPOMAaJsiH Ta MiJBUILECHHS
e(eKTUBHOCTI MyOJIIYHUX KOMYHIKaIIii.

BBaxaeMo, 1o Hacammepes JOMIJIBHUM € TOCHJIEHHS 1HCTUTYLIMHOT
CITPOMOYCHOCTI KOMYHIKAI[iHUX MiZpo3aiaiB oprani my6iiunoi Baaan. Mmerscs
PO YiTKE HOPMATUBHE 3aKpiIJIeHHs cTaTycy PR-miapo3aiiiB y cTpyKTypi OpraHisB
VIIpaBJIiHHS, BU3HAYEeHHS iX (QYHKIIH SK CTpaTeriyHuX, a He JOMOMIXKHUX.
Komynikamiiiai ciayx0u MaioTh OyTH 1HTErpoBaHI y MPOILEC PO3POOJTCHHS Ta
peamizarii ymnpaBIIHCBKMX PpillleHb, a HE 3aJlydaTdUcs JHUIIe Ha eraml iXx
iHpopMartiiiiHoro cynpoBoay. Lle 3a0e3meunTs y3rofKeHiCTh 3MICTY MOMITUKH Ta
KOMYHIKAIIMHOI CTpaTerii.

Takok BaXJIMBUM HAMPSIMOM BHCTYIIAE PO3POOJICHHS Ta BIIPOBAKEHHS
€IMHUX CTAHJAAPTIB MYOJIYHUX KOMYHIKaIii. JlomiapbHuM € QopmyBaHHS
METOIMYHHUX PEKOMEHAAIl W00 IUIAaHYBaHHS 1H(QOpPMAIIMHUX KaMIMaHii,
KpHU30BUX KOMYHIKAIlI, BUKOPUCTAHHS COIIAJIbLHUX MEJia, MiAITOTOBKU MyOIIIHUX

3BITIB Ta OIlIHIOBaHHS eexkTuBHOCTI PR-1ismbHOCTI.
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Tabmung 1

[TopiBasiHHS npakTUK PR y myGniuHoMy yrmipaBiinHi B kpaiHax €C

. Kanamu [Tpuknagu 3QIy4YEHHS
Kpaina o [HCTpYyMEHTH
KOMYHIKaIIii rpoMasTH
[Ipec-cnyx6u . EHT JEepPIKaBHUX
carl)”dTH y>I<0 I:aHiB Onnain- EOM piKauiﬁ HpOBOI[I/ITI)
. P KOHCYJIbTAITI], YH . P
®dpaHiris BJIAQJIH, CIICKTPOHHI ONMUTYBaHHSI Ta
: o . OIMTYBaHHSI :
iH(bOopMaIiitHi FPOMATAH IpOMaIChKi KOHCYJIbTAIi1
OrOJIeTEHI. P ' 10JI0 3aKOHOMPOECKTIB.
['pomansaan MOXYTb
OdiiitHi  caiftu 3amumaTd  NpPOMO3MIi  Ta
(b'II : . | [Inardopmu st A H
: colliaJibHI ~ Mefia, - . | KOMEHTapi 1010
[IBemia .. MPOIO3ULIN 1 C. .
myOTigHi : 3aKOHOTaBYNX 1HIIIaTHB.
KOMEHTapiB. :
CIIyXaHHS. PesynpTatn  myOmniKyrOThCS
JUTSI TIPO30POCTI.
['pomansaamn OTPUMYIOTH
Caiitn VpsuIoBi iHpopMarllito Mnpo MOCIYTH,
OIHAAHIIS | MYHIITUIIATITETIB, H(E) - 3aJIMIIAIOTh 3allUTH Ta
npecciyx0u. P ' MPOIO3ULIi, SIKI IHTETPYIOThCS
y MPOIIeC MPUNUHSATTS PIllICHb.
Joctym 10 3aKOHOJABYUX
Odiuiitni  caiftu Topran JOKYMEHTIB,  KOHCYJbTAIllH,
Hinepnanau s .. . BIIKPUTHX aHUX po
FICPTARAI | YPAALY, Rijksoverheid.nl. AP A PO
IPECCIyKOu. OromKeT 1 JiepKaBHi
IPOTPaMH.
OnnTyBaHHs I'pomanstan OepyTh y4acTh
CaiiTu  opraiB | OHJIAlH, o PYTb Y Y
: : : MYHIITUTIATBHIX OMUTYBaHHSIX
[Tombma BJIQAW,  MICIEBI | €JICKTPOHHI
) Ta MOJAI0Th MPOMO3HUIIIi 010
peccIyK0u. cepBicH TUTSE )
. JIOKQJIbHUX TTPOEKTIB.
MTPOTTO3HUIIIH.
Odiniiini ypsoosi | Portal.gov.cz, [TyGmikarmisi miaHiB 1 3BITIB
UYexis MOpTaik,  TIpec- | EJIEKTPOHHI Ipo BUKOHAHHS TMporpam 13
CITYKOH. KOHCYJIbTAIIIi. MO>KJIMBICTIO KOMEHTYBaHHSI.
. 3anydyeHHS  TpOMasiH 0
) . . | Onuaitu- Y1 POMal A
CorianpHi  Megia, OoOrOBOpeHHSI  pIllICHh  Ha
: P iy KOHCYJIbTAITIT, : .
[crmanis odimiiiHi  caiftw, | . : MICIIEBOMY DIBHI; pe3yibTaTH
1HTEepPaKTUBHI :
TIpeC-CITY>KOHU. myOJIIKYIOThCS TUISt
1aTGopMHu. .
IIPO30POCTI.

Jlxepeno: BIIacHI TOCIIIKEHHS aBTOPIB.
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Ta0muig 2

OcHOBHI HaIPsIMUA BJIOCKOHAJICHHSI CHCTEMH 3B’ SI3K1B 3 TPOMAJICHKICTIO ¥

nyOJIIYHOMY YIIpaBIIiHHI

Hanpsamu . . : .
3MICT 3aX0/1B OuikyBaHu# pe3yJabTaT
YIOCKOHAJICHHS
HopmaruBHe 3akpimiieHHs crarycy | [liaBumienHs
. PR-niapo3ainis; 1HTerpauis | y3roJKeHoCTi
[HcTHTYHIIHE IFp I.[u ’ Up AUt | ySTOIUKS ) )
HOCHLTeHHS KOMYHIKAIlIi y TPOIEC NPUUHSTTS | yIPABIIHCHKUX PIIICHb 1
pillieHb, BHU3HAYEHHS CTPATETIYHOI | KOMYHIKAIIHOT
pOJTi KOMYHIKaLIHHUX CITYXKO0. MOJIITUKH.
Po3pobnenns emmHMX  cTaHmapTiB | 3abe3neucHHS
. | iHpopMaLIiHO1 ISUIBHOCTI; | CUCTEMHOCTI
CranpapTtuzaiiis (opman .II i .
KOMYHIKaIii BIIPOBA/IPKCHHSI PETJIAMEHTIB KPU30BUX | TPO30POCTI,
yH KOMYHIKaIli; yHi(ikaiis BUMOI [0 | IepeadadyBaHOCTI
yOJIIYHO1 3BITHOCTI. KOMYHIKaITIH.
[TinBumenHs kBamdikaii aep>kaBHUX
Kaxpose cinyx00BILiB; HaB4yaHHs 3 wu@poBux | Ilpodecionanizamis PR-
P KOMYHIKaIlI, aHATITUKU Ta | JISJIHOCTI Ta 3pOCTaHHS
3a0e3MeUeHHs ) :
CTPATEriqyHOTO TJIaHYBaHHS, | 11 €PEKTUBHOCTI.
ceprudikarisi GpaxiBIliB.
Po3Butok enexkrpoHHux miatdopM; | OnepaTuBHICTh
[udposa BukopuctanHss BIG DATA  Ta | pearyBaHHA Ta mepexif
TpaHchopMallisl | aHATITHYHAX CHUCTEM; aBTOMATH3allis | 10 TPOAKTUBHOI MOJeEi
300py 3BOPOTHOIO 3B SI3KY. KOMYHIKaIlii.
[ligBuIeHHsT JTOBIpH 10
Poszmupenns [MapTucunaruBHe 010/ KETYBaHHS; FABHI AOBIPH A1
: | BIagu  Ta  3MIMHCHHS
y4acTi OIMTYBaHHS, CJICKTPOHHI .
: o MapTHEPCHKOI  B3a€MOIIT
IrpPOMaJICbKOCTI | KOHCYJbTAIlil; MyOJiuyH1 0OrOBOPEHHS.
3 IpOMaJIsHaMHU.
[TixBuIeHHs
: 3anpoBa/PKEHHSI CUCTEMH 1HUKATOPIB | MiJI3BITHOCTI Ta
OuirioBaHHA e3p ;[ OCTI; pe i a , I([)CKO ane
: JLTATUBHOCTI; PEryasipHUN ayauT | B HaJICHHS
e(eKTUBHOCTI pesyIbTaTyn » PeryIIAp e AOCKOHAILE
KOMYHIKaIliif; MyOIi9He 3BITYBaHHS. KOMYHIKaIlIHUX
CTpaTeriii.
Jlxepeno: BIIacHI TOCIIIKEHHS aBTOPIB.
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VHidikamis MiIXOMIB CHOPUATAME MIJABUIIEHHIO SKOCTI 1H(OpMaIiiftHoi
MOJIITUKHU Ta 3a0€3MeUYUTh OJHAKOBI CTAHJIAPTHU BIJKPUTOCTI HA LIEHTPAIbHOMY U
MiciieBoMy piBHsAX. Okpemoi yBaru morpedye KaapoBe 3a0e3ledeHHs CUCTEMU
3B’3KIB 3 TpoMajchKicTio. [TigBumenHs: kBamidikaiii aepKaBHUX CIIYKOOBIIIB Y
chepi cTpaTreriyHUX KOMYHIKaIii, UHU(PPOBOr0 MapKETUHTY, KPHU30BOTO
MEHE/KMEHTY, aHAIITUKHA JJAaHUX MA€ CTaTH CUCTEMHHM IIPOIIECOM.

JloiibHUM € BOPOBAHKEHHS CIEIIai30BaHUX HABYAJbHUX TPOTpam,
ceprudikamii (QaxiBiiB 13 MyOqIYHUX KOMYHIKAIId, a TaKOoX 3alydeHHs
eKCIEPTHOTO CepeIOBHUIIA JI0 MiITOTOBKM KOMYHIKAI[ITHUX CTpaTeriil.

besnepeuHo, TEXHOJOrIYHUN  HampsAM  YIOCKOHAJEHHS  mepeadayae
MOJANBIINK PO3BUTOK MU(PPOBUX IIIATHOPM, IHTETpaIlito iHPOpMAaIIITHIX CUCTEM,
aBTOMaTHU3allll0 TPOLECIB 300py Ta aHaji3y 3BOPOTHOrO 3B’s13Ky. BukopucrtanHs
iHcTpyMeHTiB BIG DATA, WTYy4HOro IHTENEKTY Ta MPOTHO3HOI aHAIITHKU
JIO3BOJIUTh OpraHaM BJIAJ MEPEXOUTH BIlJ PEaKTUBHOI MOJENl KOMYHIKAIi 10
MIPOAKTUBHOI, OPIEHTOBAHOI Ha TMOMEPEKEHHSI KPU3 1 CBOEYACHE pearyBaHHs Ha
CYCHUIbHI OYIKYBaHHSI.

He MeHm BaxiIMBUM € MOCHJIEHHS MEXaHI3MIB y4acTi TPOMAJICBKOCTI Y
dbopMyBaHHI Ta peami3aiii MyOJIYHOI TMOMITUKU. PoO3MMpEeHHS MNpPaKTUKH
eNIEKTPOHHUX KOHCYJbTAllli, TPOMAJACHKUX OOTOBOpEHb, MAPTUCHUIATUBHOIO
OIO/KETYBaHHS, €JIEKTPOHHUX ONUTYBaHb CTBOPIOE YMOBU [JISl  pealbHOL
CHIBYYacCTl TPOMAJSIH y NPUUHATTI pimieHb. Takui miaxia GopMye HmapTHEPCHKY
MOJIENb B3a€MOJIIT MK JIEP’KaBOKO Ta CYCHIJIBLCTBOM 1 IIJIBUIIYE PIBEHB JOBIPH J0
MyOTIYHUX IHCTUTYIIIH.

CyTTeBUM HampsMOM YJIOCKOHAJICHHSI BUCTYIIA€ 3allPpOBAKEHHSI CHUCTEMHU
KOMILJIEKCHOTO ~ OIiHIOBaHHS ~ edekTuBHOCTI PR-mismpHOCTI.  JlOUIIBHUM €
BU3HAYCHHS YITKUX 1HIUKATOPIB PE3YyJbTATUBHOCTI, MOEIHAHHS KUIBKICHUX 1
SAKICHUX KPUTEPIiB, PErysipHE MPOBEJICHHS ayUTy KOMYHIKalIMHOI JisUIbHOCTI Ta

nyOiiyHe ONpPWIIOAHEHHS Horo pe3ynpraTiB. lle cropusTuMe MiaBUILEHHIO
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M13BITHOCTI OPTraHiB BJIAJY Ta CTUMYJIIOBATUME BJOCKOHAJIEHHSI KOMYHIKAI[IHHUX
CTpAaTerii.

VY uijoMy BAOCKOHANIEHHS CHCTEMM 3B SI3KIB 3 TPOMAJCHKICTIO Y
nyOJqiYHOMY  YOpaBiliHHI —mepefdadae He e (QopMyBaHHS  ITUTICHOI
KOMYHIKAIIiHOI MOJITUKH, IHTErPOBAHOI Y CTpaTeriuHe YIpaBliHHA JAEp:KaBolo, a
TaKOXX 3alpOBaPKEHHSI KOMILJIEKCHOTO MIAXOMy /10 OpraHizailii KOMYyHIKaI[iiHUX
mpoIeciB Ha BCiX piBHAX Biaau. lle BKIOwae craHgapTU3aIliio MPOLETYP
B3aEMOJIIT 3 TPOMAJCHKICTIO, TMpodeciiiHy MAroToBKY (axiBIliB, aKTHUBHE
BUKOpPUCTAaHHS UU(POBUX MiarGopM 1 AaHATITUYHUX IHCTPYMEHTIB Ta
CHUCTEMAaTHYHE OIlIHIOBaHHS eekTuBHOCTI PR-mismbHOCTI. Tlepexin g0 BiAKpHUTOi,
aQHATITHYHO OOTPYHTOBAHOI Ta TEXHOJOTIYHO 3a0e3MeueHoi MOeNi KOMYHIKarlii
3/IaTHUHN, TO-TIepIlIe, MIABUIIUTH €(EeKTUBHICTh peasizallii myOoiyHOl MOMITHKH, a
no-zpyre, cupusitd GoOpMyBaHHIO MAPTHEPCHKUX BIIHOCUH MIX OpraHaMu BJaju
Ta TPOMa/IsTHAMU, 3MIITHUTH PIBEHb JIOBIPH CYCILILCTBA JI0 JE€P>KaBHUX 1HCTUTYITIN
Ta 3a0€3MeUnTH CTaOIIIbHUI 1 MPOTrHO30BAaHUM PO3BUTOK MYOJIYHOrO YNpaBIiHHSA
B YMOBAaX CY4aCHHUX COLIaIbHUX, EKOHOMIYHUX 1 TEXHOJIOTTYHUX TpaHCchopmarliii.

Bucnoexku.  Otrxe, e(pEeKTUBHMI  PO3BUTOK CHUCTEMU 3B’SI3KIB 3
IPOMAJICBKICTIO Yy MYOJIYHOMY YOpaBIiHHI MOTPeOye KOMIUJIEKCHOTO Ta
CTpATET1YHOrO MIAXOY, IKUI BKJIIOYAE THCTUTYIIHE 3MILHEHHS KOM YHIKAI[IHHUX
CIIyXk0, CTaHAapTH3allll0 TMPOIEAYp, PO3BUTOK MPOPECIMHUX KOMIICTCHIIIH
JEpKaBHUX  CIYKOOBLIIB Ta 3acTOCYBaHHS UU(MPOBUX 1 aHATITUYHHX
iHcTpyMeHTiB. 3apyOikuuii gocBin CIIIA Ta kpain €C neMoHCTpye eeKTUBHICTh
iHTerpauii PR y npouec npuidHATTS pimieHs 1 GopMyBaHHSA NMyOJIYHOrO OpeHAy
OpraHiB BIaJH, 10 MiJABUILYE MPO30PICTh, MIJA3BITHICTH Ta JOBIPY T'POMAJsH, a

TaKOX CIpHUsIE aanTaili ynpaBlIlHCbKUX PIIIEHb 0 MOTPeO CyCHiIbCTBA.

Cnucok sukopucmaHux oxiceper
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THE STUDIES OF SOFT SAILS TO CREATE ADDITIONAL
THRUST FORCE ON A VESSEL

Anomayia

B crarTti po3risiHyTI IaHi 1ociigkeHs, mo Oynu nposeaeHi B CE Delft Ta
OpecbkoMy HalllOHAILHOMY Mopcbkomy yHiBepcuteTi (OHMY). IlpoBeneno
HOPIBHIHHS KopcTKoro BiTpuia tumy Wingsail, mositpsiHoro 3mist Towing Kkite,
JociipKeHHs sskux Oyino nposeneHo B CE Delft Ta M’ sikux BITpuUJI TUITY CHiHAKeED,
K1 JOCTIDKYBAJMCA B aepoawHamiuHii mabopatopii OHMY. Tumm cyzes,
BUKOPUCTAHI B po3paxyHKax — Iie Oankep, AopxuHOor 107 M Ta GaraToiiiboBe
CYIHO JIJISl TIEPEBE3CHHS T€HEPAIbHIX BaHTAXIB Ta KOHTEHHEPIB, MOBKUHOIO 135
M. Po3paxoBaHO cepenHe 3HaueHHs 30€peKEHOI MOTYKHOCTI I BCIX THIIIB,
onmvcaHux BITpwI. HaBeneHo mnpuKIag PO3KPOIO BITpUJIA THUILY CITIHAKEP.
3anponoHoOBaHO Tpadiky 3aJIeKHOCTI TATH BITPUIIA BT KyTa aTaku.

Kmiouosi cnosa: Wingsail, »xopctke BiTpmio, croinakep, Towing Kkite,

J04aTKOBa CHUJia TAI'U.

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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Ilocmanosexa npobnemu. B cydacHI MOpCBKIM raigy3l BeJIMKa yBara
IPUILISETBCS 3aXUCTy HABKOJIMIIHLOrO cepemonuia. Jomatok VI «Regulations
for the prevention of air pollution from ships» mo konsentii MAPITIOJI npononye
nekinbka koedimientis, Hanpukian: EEDI (Energy Efficiency Design Index) [1],
EEXI (Energy Efficiency Existing Ship Index) [2] Ta CIlI (Carbon Intensity
Indicator) [3]. Bei 1i inaekcu npsiMmo, abo MO AOTHYHIN OB’ 3aHi 3 MOXIIMBICTIO
BUKOPUCTaHHSl aJbTEPHATUBHUX JIKEPEN €Heprii, JJs 3MEHILEeHHS BUKHIIB
BYIJIEKUCIIOTO ra3zy. B sSiKkocTi aabTepHAaTHUBHOI, 10AaTKOBOI CUJIM TATH MOXE OyTH
Bukopuctade Bitpwio. IlikaBi mocmimxenns Oynu nposeneHi B CE Delft, ski
CTOCYBAJIUCSl OI[IHKH 30€peKeHOi TMOTYXHOCTI (MOTYXXHOCTI, SIKy CTBOPIOE
BiTpUJ0, abo 1HImMM 3aci®). B skocTi 3aco0iB, 110 CTBOPIOIOTH JOJIATKOBY TSTY
posrisinanucs: Wingsail, Towing kite, Wind turbine. Bitpuna m’sikoro tumy He
posrisinanucs. B aepomunamiudiii  maboparopii  OHMY Oyno mnpoBeneHo
JOCIIJKEHHST M’ IKMX BITPHJI TUIIIB CIIIHAKEP Ta CHAHKEp. 3 SBHUJIACS MOKJIIUBICTD
nopiBHAHHSA JaHux jgociaimkens CE  Delft Ta pesynpratiB  mocmiaKeHb,
npoBenennx B OHMY. Bcei HaBegeHi tumnu 3aco0iB, 1Jisi CTBOPEHHS JT0JaTKOBOI
CWJIM TATM MalOTh CBOi MepeBard Ta HEIOJIKH, TOMY B Cy4acHId MOPCHKIN
1HAYCTpI1i HeOOX1AHO MaTH 1H(POPMAIIiI0, TPO MOXKIUBOCTI IXHPOTO BUKOPUCT aHHSI.

Ananiz ocmannix oocniodicens i nyoaikayit. Y poboti [5] mocmimkeHH1
MPOaHali30BaHO BUKOPUCTAHHS BITPY SK BITHOBIIIOBAHOTO JKEpesia €Heprii s
MOPCBKOTO TPAHCTIOPTY 3 METOI0 3HMXKEHHS CIIOKUBaHHS MajnuBa Ta BUKUIB COx.
OcHOBHMMHM 3aBAaHHSIMU poOOTHM € BH3HA4YEHHs Oap’epiB  PO3BUTKY 1
BIIPOBA/KCHHSI TEXHOJOTIA BITPOBOI JOMOMIDKHOI TATM Ha CyJHAaX, OIHKa iX
PUHKOBOTO Ta €KOJOTIYHOrO0 TOTEHIlaly, a TaKoXX aHami3 [OB’A3aHuX
€KOHOMIYHHMX 1 COLIIAIbHUX €(EKTIB.

VY pe3ynbTaTi JOCTIKEHHS 11eHTU()IKOBAHO TPH KIIFOYOBI Oap’€pu: HECTaAuy
JIOCTOBIPHOI Ta HE3aJeXHOI 1HQopMaIlii MIOA0 eKCIUTyaTallliHUX, TEeXHIYHUX 1

EKOHOMIYHHMX XapaKTEPUCTUK BITPOBUX MPOMYIHLCUBHUX TEXHOJOT1H; 0OMEKECHHIM
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JOCTYNl 10 KamiTaay JJs CTBOPEHHS Ta BHUIPOOYBaHHS IMOBHOMACIITAOHUX
JIEMOHCTPATOPIB; HEJOCTATHI CTUMYJIM JUIS TiJBUIIECHHS €HEeproe(eKTUBHOCTI
cyneH 1 ckopodyeHHs: BukuaiB CO:. Ilokazano, mo w1 Oap’epu TICHO
B3a€MOIIOB’s13aH1 Ta (POPMYIOTH «IpOOJIEeMYy KYpKH 1 SIHLSH, KOJIM BIACYTHICTD
NEepeBIpEHUX JaHUX YHEMOXJIMBIIOE 3ajlydeHHS 1HBECTHIM, a Hecraya
¢diHaHCYBaHHS, Y CBOIO YEPTY, MEPEIIKOKAE OTPUMAHHIO TAKUX JaHHX.

Jlns mojonaHHS 3a3HAYEHMX OOMEXKEHb 3alpOIOHOBAHO PO3POOJICHHS
CTaH/IAPTU30BAHOI METOJMKH OI[IHIOBAHHS BITPOBUX MPONYJIbCUBHUX TEXHOJIOTIH,
MO€THAHOI 3 BUMPOOYBAaHHSMU Ha pealbHUX TECTOBUX Keiicax. Taka meronuka
Mae OyTH y3rojKeHa 3 TexHIYHUMU HacTaHoBamu EEDI, ane BogHouac BKIIOYaTH
HE JIMIIEe OI[IHKY JOCTYMHOI €(QEeKTUBHOI MOTY>KHOCTI, a i peanbHI MaJUBHI
3a0I1aJ[PKEHHSI Ha OCHOBI €KCIITyaTallltHUX JaHUX.

Po3paxyHku moTeHI1ady €KOHOMIi MOTYKHOCTI BUKOHAHO JII YOTHUPbOX
THUIIIB BITPOBUX TEXHOJIOT1H, MIECTH TUMOBUX CY/EH 1 TBOX MIBUIKICHUX PEKHUMIB
13 BUKOpHUCTaHHSIM mnpoduniB peiciB AIS. Pe3ympraty mokaszanu, 1m0 pOTOpHI
CUCTEMHU Ta KOPCTKI BiTpmia (wingsails) 3a0e3neuyroTh MOAIOHI ¥ 3HAYHI
BIJIHOCH1 3a0LIaPKEHHSI, TO/1 K €(PEeKTUBHICTb OYKCMPOBAHOIO MOBITPSIHOTO 3Mist
(towing kite) € BHIIOIO IJIs1 MEHIIMX CYACH 1 HMKUYOKO I OlibInnX. Bakiueum
BHCHOBKOM € Te, M0 i1 wingsail 1 poTopiB aOCOMIOTHI NMaJIMBHI 3a0IIa[KEHHS
3pOCTalOTh 13 MIABUIIEHHSM IIBUJKOCTI CYAHA, IO CIPOCTOBYE MOIIMPEHE
NPUMYIIEHHS PO HEOOXIMHICTh 3HIDKEHHS IMBUAKOCTI IS JOCATHCHHS
€KOHOMIYHOI JIOIIJILHOCTI BITPOBOI TSATH.

B poboti [6] OyB 3po0en orism HAyKOBOI JITEpaTypd Ta MPAKTHUHUX
BIIPOBA/PKEHb  BITPOBUX TEXHOJOTM y cyaHomnaBctBi (2020 1 panime),
MIJITOTOBJICHUN y MeXax e€Bporeichbkoro npoekty WASP, mo peanizyerbes y
pamkax Interreg North Sea Region Programme, ane Tam Oyno mnpuxiagu

pP€ajlbHOI0 BHKOPHUCTAHHA BiTpOBI/IX CUCTCM Ha MOPCBKHUX CyJIHAX, a TaKOX
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OLIIHUTH MOTOYHI TEXHOJIOT1i, pUHKOBY CUTYallll0 i 1HHOBAIlli, a HE HA MOJEIIAX B
1a00paTOPHUX YMOBAX.

V¥ 2022 poui 3riiHO 1HPOPMALIHHOMY TOKYMEHTY, MOAAHUI Ha po3risig 79-
i cecii MEPC (IMO), sikuii aeTtaqpHO BHUCBITJIIOE TOTEHIAN 1 POJb BITPOBOL
nornomixkHoi Taru (Wind Propulsion Technologies, WPTs) y mocsirHenHi 1inei
IMO 1moa0 CKOpOYEeHHSI BUKU/IIB TAPHUKOBUX ra3iB Yy MOPCHKOMY TPaHCIOPTI [/]
3aKJIMKa€e PO3pOOUTH €IMHY METOAMKY OLIHKK epekTuBHOCTI WPT, ypaxoBany y
pamkax CII, EEDI ta EEXI; ctBopuTu miargopMy TEXHIYHOTO IIajioTy Mixk
kpainamu-wieHamu IMO, po3poOHMKaMu Ta CyIHOBJACHHKAMHU Ta MiATPUMATH
BKitoueHHss WPT y HalioHanbH1 MJ1aHU CKOPOUYEHHS BUKHU/IIB MAPHUKOBUX Ta3iB Yy
CEKTOP1 MOPCHKUX TEPEBE3EHb.

B poGoti [8] HalOLIpII IMOBHE HA CHOTOJHI CHCTEMHE JOCIIIKEHHS
MOTEHIllaly, eQEeKTUBHOCTI, Oap’epiB 1 HOPMATUBHOTO KOHTEKCTY s
BIIPOBA/KEHHsI  BiTpoacuctoBaHoro pyxy (WASP) vy eBpomeiicbkoMy Ta
r7100aTbHOMY MOPCHKOMY (DJTOTI.

Po6Gota [9] - nmpukiiag npUKIagHOTO TEXHIKO-€KOHOMIYHOTO JOCIIIKEHHS,
MPUCBIYEHOTO OLIHII €PeKTUBHOCTI retrofit-mpoeKTy 3 BIPOBAKEHHS BITPOBOI
nornomikHoi TAru (WASP) Ha Tankepi. ABTOpUM 3acTOCYBaJd ONTHMI3aIlliHI
QITOPUTMH, aepoJAMHAMIYHE MOJCIIOBAaHHS Ta EKOHOMIUHI cleHapii s
BHU3HAYCHHSI, KOJM 1 SK BUTITHO BCTAaHOBIIIOBATH BITPOBI CHCTEMH Ha CYIIHO, SIKE
B)KE MepedyBae B eKCILIyaTarlii.

MeTo0 1aHOr0 AOCTIAKEHHsI € TOPIBHAHHS JOJATKOBOI CWJIM TSITH Ta
JIOJJaTKOBOI MOTYKHOCTI, 1110 CTBOPIOETHCS PI3HUMHU TUIIAMU 3aC001B, CTBOPEHUMHU
JIJIS BUKOPUCTAHHS CUJTU Ta €HEprii BITpy.

OcHoBHA yacTHHA cTaTTi. J[OCTIIPKEHHS MPOBOUIINCH B a€pOIUHAMIUHIN
naboparopii OHMY, saxa mae HacTynHi napamerpu. Benuka aeponuHamivuHa
Tpy0a Mae 3aKpuUTUH KOHTYp 13 BIAKPUTOI pOOOYO0 HYacTHHOW. Po3mipu:

noBxuHa 25,4 m; mupuHa — 3,0 M; Bucota — 3,6 M. JloBxkrHa poOOYOT YaCTUHU —
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3,0 m, miamerp — 1,75 ™. TloBiTpsiHMII TBHHT TPHBOJUTHCS y OOEpPTaHHA
€JIEKTPOJBUTYHOM TMOCTIMHOrO CTpyMy mnoTyxHicTio 220 kBt. HominanbHa
gacToTa OO0epTaHHS MOXKE 3MIHIOBATUCh Y IIHPOKUX MeXaX, MPH I[bOMY
MaKCHMaJbHa IIBHUJIKICTh MOBITPSHOTIO MOTOKY aocsrae 100 M/c, a MiHiManbHa — 8
M/c (puc. 1).

Mogemi BiTpun. /[ns BunpoOyBanb, B Jaboparopii OHMY, O6ymno
BUTOTOBJICHO M'ATh MojeNell M'ikux BiTpuia [4]. 3 HUX - YOTUPH BITpUJIA THUITY
CIIHAKEep, IO BIAPI3HAIOTHCS OJWH BiJ OJHOIO KPUBHU3HOK 1 PO3TOPHYTOIO

TJIONIEIO0, @ TAKOXK OFHA MOJIEIh TPUKYTHOTO BITpUJIA TUITY CITAHKED.

Puc. 1. Benuka aepogunamiyna tpyda OHMY

Bci mopeni BiTpuil BUKOHAHI 3 HeWsoHy. [{st aHamizy, B 1iid cTaTTi, 0OpaHi
JaHi JOCHipKeHb s criHakepy, miomer 500 Mm% BiTpuio 3 Takowo IUIOHIEN0
mokHa mopiBHaTH 3 Aanmmu CE Delft mis Towing kite, skuit mae momiOHy
wionly. Monens criinakepa, HoMmep 4, sika oOpaHa JJis JOCTIPKEHHS 1MoKa3aHa Ha

pucyHKy 2. JlaH1 BITpHII HaBelleH1 B Ta0ui 1.
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Tabmung 1
[TapameTpu Mozenei BITpUi

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

SPIN =1,011CSL (1)

SPIN - oOMipHa IUTOINa CIiHaKepa, M’ ;

SL - momxuHa 619HOT MIKATOPUHU, M;

SMW — makcumMarnbsHa IUpHUHA CIIIHAKEPa, M;
IC - ocHOBa MEPeTHHOTO TPUKYTHHUKA, M.

3B'130K MK [IUMH TapaMeTpaMu BU3HAYAETHCSI HACTYIHOIO (hopmyroro [4]:

380

240

Puc. 2. Mogens ciiHakepa
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Pesynbratu nmociimkeHb, sl criHakepa 4, TpeACTaBiICHI y BUIJIAI

sanexxHocTi koedimicara Taru Cy Bix KyTa ataku oz Ha pUCYHKY 3.

120 140 160 180 200
Puc. 3. 3anexnicts koedinienta taru Cy Bim Kyra ataku o

JlonaTkoBa cuja TSIrd BU3HAYAETHCs 32 (HOPMYIIOH0

¢ _ nCu(@s) S,V

COSap (2)

N - KUIbKICTh OJTHAKOBUX BITPUIT,
C,(ag) - KoedimieHt TarH, (puc.3);
p - IMIUIBHICTH MOBITPS,
S, - IIoIIA BiTpUIA, M,
Vg - MIBUAKICTh BUMIIEIBHOTO BITPY.
3HaueHHsS JOAATKOBOI CWJIM TATW, po3paxoBaHe 3a (opmyinoro (2)

MOKa3aHO Ha PUCYHKY 4.
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Puc. 4. 3ajie)kHICTh J0IaTKOBOI CHJIM TSTH BiJl KyTa aTakKu o

3HadeHHS 30epeKeHOl MOTYKHOCTI po3paxoBaHo 3a npomosuiliero CE Delft
[5] mo popmymi

. tVsh ip
saved (3)

Vgnp - IBHJKICTB CY/IHA;

t - J0JIaTKOBA TATa BITPUIIA;

17,=0,7 - Koe(IIeHT KOPUCHOI M.

3a manumu CE Delft pospaxoBani cepeaHi 3Ha4yeHHS 30epexeHOi
MOTY>KHOCTI, JIJIs ToAi0HuX, B gociimkeHHsx OHMY Tta CE Delft, cynen, TaGmuis
2. 3nHadeHHs 30€peKEHOI TMOTYKHOCTI, OTpuMadi B maboparopii OHMY

BiIOOpakeH1 HA PUCYHKY 5.
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30epeskeHa MOTYAKHICTE, KBT

120

140

160

180

200
Og

Puc. 5. 3anexHicTh 30epexkeHoi MOTYKHOCTI BiJl KyTa aTaku g

Tabmuusg 2
XapakTepUCTUKU CYJICH Ta CepeaHE 3HAUCHHS 30€PEKEeHOI MOTYKHOCTI1
Cynno | Josxuna, | [llupuna, | Bucora Vepi CepenHe 3HauYCHHS 30€peKEHOT
M M oopry, P MOTYXHOCTI
BY3JI. _
. Y3 I:)saved = tVShlp H KBT
p
Cminakep, | Wingsail | Towing
500 m? 270  m? | kite
(1 mr.) B mr.) | 400 m?
(1 mr.)
OHMY | 135 23 11,4 14 256 - -
CE 107 18 9 13,25 | - 170 300
Delft

Bucnosku. Sk BUIHO 3 HaBEIEHUX PO3PAXyHKIB, M’SIKE€ BITPUIO THUITY

CIIHAKEp MOXE JOCTONHO KOHKYPYBaTH 3 IHIIMMH BUJAMHU JOTOMIXKHUX BITPUIL

BpaxoByrourn MOXJIMBICTh 3aCTOCYBAaHHS MPUCTPOIO JJIsI MIBUJIKOT TOCTAHOBKU Ta

npuOMpaHHs [BOr0 Mapycy 1 BIJMOBIIHO MOXJIMBICTE 30€peKEeHHS BUILHUX

IPOCTOPIB Ha maiy0di, el TUN JONOMDKHOIO BITpUJIA MOXE OYTH YCHIIIHO

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

Anomauyis

VY crarTi 3A1HCHEHO KOMIUIEKCHUU TEOPETHUYHHHN aHalli3 MCUXOJOTTYHUX
BUKJIUKIB TPOQECiitHOl MiSUTbHOCTI (PaxiBIIB JOMEIUYHOI JOMOMOTH B YMOBax
BOeHHOro crany. OcoOnuBy yBary mHpualieHO (EHOMEHY MOpajbHOi TpaBMHU
(moral injury), MOpaabHOTO JUCTPECY, EMOLIIHHOTO BUCHAXKEHHS Ta MPOQECiitHOro
BUTOpaHHS, 1[0 BUHUKAIOTh YHACHIAOK triage-muiieM, JaeQIiluTy pecypcis,
MOBTOPHUX 3arpo3 Oe3meri Ta KyMYJSTUBHOTO BIUIUBY TPaBMAaTUYHHUX TOIM.
[lokazano, 1O MOpajibHI KOH(QIIKTH, TOB’SI3aHI 3 MPUUHATTSAM PIlIEHb Yy
CUTyalllsIX ~ MacoBUX  YpaeHb, (GOpMYIOTh  cHeHUu(pIYHYy  CTPYKTYpY
MICUXOJIOTIYHOTO  HABAaHTAXEHHS, y SAKIA JIOMIHYIOTh TPOBHHA, COPOM,
caMmo3acy/pkeHHsT Ta Brpara ceHcy [1-3]. OOrpyHTOBaHO poOJIb MOPAJIBHOTO
JIUCTPECY SIK TMEepPeAyMOBUM PpO3BUTKY MopaiabHOi TpaBmu [4]. BusHaueno
MICUXOJIOTIYHI Mapkepu mnpodeciifHol Je3ajanTtailii Ta OKPECICHO HampsiMu
npoUIAKTUKK B MEXKaX HABUAIBHOI JUCUUIUTIHU «JloMeauuHa miAroToBKay,
30KpeMa €THYHY MIArOTOBKY, KOMaHIHY pedJiekcito, TpaBMO-iHPOPMOBaHY
CYIIEPBI3iI0 Ta MPAKTHKH MOPAJILHOTO BiTHOBICHHS [5—8].

Knrouosi cnosa: nomeandna 10noMora, ICUXOJOTi4Ha CTIHKICTh, MOpalibHA
TpaBMa, moral injury, MopaJbHUW JuCTpec, triage, BOEHHUM CTaH, CIIy)XOH

NEPILOro 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.

Ilocmanosxa npobaemu. Ilpodeciiina misUBHICTH (axiBHIB JOMEIUYHOT
JIOTIOMOTH B YMOBAaX BOEHHOI'O CTaHy 3/1MCHIOETHCS B CEPEIOBHILI MiABUILIEHOTO
PU3MKY, XPOHIYHOI HEBU3HAYECHOCTI, ACPIIUTY MaTepialbHUX 1 YACOBUX PECYPCIB
Ta MOCTIMHOI 3arpo3u KUTTIO. PATyBaNbHUKH, METUYHI TPALIIBHUKH, BOJOHTEPH Ta
HIIIT MPEICTaBHUKHU CIIYKO TEpIIOoro pearyBaHHS 3MYIICHI MPUAMATH IIBUJIKI
pilileHHss B yMoBax oOMexeHoi iH(opmanii, (i3U4HOro Ta EeMOLIHHOrOo
BHUCHAKEHHSI.

Y rtakux ymoBax mnpodeciiiHa ePEeKTUBHICTh BU3HAYAETHCA HE JIMIIE
3HAHHSM AJITOPUTMIB, a 1 3IaTHICTIO MIATPUMYBATH CTaOUIBHICTh YBaru, KepyBaTu
CTPECOBOIO PEaKIlI€l0, TIATH B paMKax IMPOTOKOJIB 1 BOJAHOYAC 3aJIUIIATHUCS
THYYKUM. XpOHIYHA HEBU3HAUCHICTh («4u OyJae MOBTOPHHUM OOCTpUD», «Ud
BUCTAYUTh PECYpPCIB», «4M BCTUTHE e€Bakyauiss») (opMye CTaH MOCTIHHOI
MoOO1TI3aIlli, KU O10J0T1YHO BHUCHAXXYE HEPBOBY CHCTEMY 1 MiJBHIINYE PU3UK

BUT'OPAHHSI.
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Oco0JMBY  CKJIQHICTh CTAHOBJISITh €TUYHO HABAHTAXKEHI CHUTYaIlii,
MOB’sI3aHI 3 TMPIOPUTHU3AILIEID TOCTPAKIAINX, €BaKyalli€lo, MPUITUHEHHIM
peaHiMaIliiHUX 3ax0J[iB, BHOOPOM MIX BJIACHOIO O€3MEKOK Ta HaJaHHSIM
noroMoru. IlomiGH1 pilieHHsT 4YacTo cynepedyaTh T'YMaHICTUYHUM IIIHHOCTSM 1
npodeciifHiil 1IeHTUYHOCT1 (PaxiBIsl, IO CTBOPIOE BHYTPIMIHIM KOHMIIKT Mix
MOpaJbHUMHU MEPEKOHAHHSAMM Ta 00’ €KTUBHMUMHU OOCTaBUHAMHM MisUIbHOCTI [1, 2].
ETnuyHe HaBaHTa)XEHHS TOCWIIOETHCS THM, IO PIMICHHS YacTO MPUAMAIOTHCS B
ymMoBax JediIuTy 4Yacy 1 3 MIHIMQJIbHOK MOXJIMBICTIO «IIEPEBIpUTU cebey», a
HACJIIIKU MOXYTh OyTH He3BOpoTHHUMH. KpiMm Toro, ¢axiBeub MOXXe OJHOYACHO
OyTH 1 «BHKOHABIIEM pIIICHHSI», 1 «CBIIKOM CTpaXIaHHSI», 1 «JaCTHHOIO
CHUCTEMU», sIKa He 37aTHa 3ale3meyuTH 1octatHid pecype. Lle dopmye
OaraTopiBHEBUN KOH(QIIIKT: MDK Oa)KaHHSIM JOMOMOITH, HEOOXIHICTIO MIATH 3a
IIPOTOKOJIOM Ta OOMEKEHHSAMH PEaTbHOCTI.

VYV pasi BIACYTHOCTI CHCTEMHOI IICHXOJOTIYHOI MIATPUMKH Ta HaJICKHOI
NIATOTOBKH TaKli KOH(MJIIKTH HAKOMUYYKOTHCS, TPAaHC(HOPMYIOUUCH y XPOHIYHI
MOPYIIICHHST €MOIIIHHOTO CTaHy, NMpodeciiHe BUTOpPaHHS, 3HWKEHHS eMmmaTii Ta
BTpaTy ceHCcy NpodeciiHOl JiSITbHOCTI.

3HWKEHHSI eMmarii y LIbOMY BHUIAAKYy HEPIIKO Ma€ XapakTep 3aXHUCHOI
peakiii: TCuXika «BUMHUKae» TJIMOOKE CHIBHOEpekKUBaHHS, Mm00 30eperTu
dbyHkuioHANbHICT,.  OJHAK  JTOBrOTPUBAJIO 1€ MOXE€ NPU3BOJAUTH  JO
JienepcoHarnizallii, eMOIIIHOI BITYY>KEHOCT1 y CTOCYHKaX, KOH(IIKTIB y KOMaH/Ii
Ta BHYTPIIIHBOTO BITYYTTS «si cTaB (J1a) 1HIIUM/iHIIOKO». BTpara ceHcy
NPOSBIIIETECA SIK BIAYYTTS MAapHOCTI 3YyCHJIb, CYMHIBH Yy IIHHOCTI mpodecii,
MaiHHA MOTHUBAIIT i BiJICYTHICTh IEPCTIEKTUBHU.

Ananiz ocmanuix oocniodcens i nyoaikayiu. DeHOMEH MOpAIbHOI TPaBMU
OyB cucremaruzoBaHuii y mparsgx B. Litz Ta cmiBaBr., ae moral injury
PO3TIIAETHCS SIK HACTIIOK TEPEKMBAHHS MOTEHIIMHO MOPAIBHO TPaBMYIOUUX

nonid (PMIEs), moB’si3aHuX 13 MOPYIICHHSIM TJIUOMHHUX MOpPAJbHUX OUYIKYBaHb
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ocobucrocti [1]. lleHTpambHUMH KOMIOHeHTamMH Moral injury BHCTYMAOThH
MOYYTTs MPOBUHU, COPOMY, THIBY Ta BTPATU JTOBIPH.

Jns nomenuuHoi chepu BaXXJIMBUMHU € JIBa MeXaHI3MU: 1) Komicis/omicist
(mis/6e3qiATBHICTE), KOJIM caMe «Mii BUOIp» CTa€ SAPOM BHYTPIIIHBOTO
CaMO3BHMHYBa4YeHHS; 2) CBITUEHHS MO, KOau (paxiBelb 0auuTh CTpaxkaaHHs abo
CMEpPTh 1 HE Ma€ 3MOTM 3MIHUTH CHUTyallilo. Y JPyromMy BHIIaJIKy MOpaJbHE
HaAIMPYXEHHS 9aCTO MOEIHYETHCS 3 OC3MOPATHICTIO, 110 TAKOX MiABUIIYE PUSHKU
nezamanrari.

J. Shay aknentye yBary Ha TOMy, IO MOpajbHa TpaBMa (OPMYETHCS
BHACJIZIOK TIEPEKUBAHHS «3paJH TOrO, 10 € MPABWIBHUMY» Y CUTYallIIX BUCOKOI
BIJIMOB1IaJIbHOCTI Ta MopajibHOi Hampyru [2]. Ilogameimi AociiaKeHHS TOBEIH,
o moral injury € momMpeHuM SBUILEM HE JIMIIE cepe]] BiliChKOBOCTYXOOBIIIB, a
1 cepell MEIUYHUX MPaIIBHUKIB, PATYBAIbHHUKIB Ta BOJOHTEPIB [3].

VY npodecisix mOomoMord MopajgbHa TpaBMa YacTO MA€ «TUXY» KIIHIYHY
dbopMy: 30BHI JIIOAMHA MoOXe 30epirati (YHKIIOHYBAHHS, ajlé BHYTPIIIHBO
nepexuBaTH COPOM, IPOBUHY, BTpATy JA0OBIpH 10 cede un cuctemu. Lle ycknannioe
3BEpHEHHS MO JONOMOrY, OCKUIbKHA (axiBIl MOXYTb COPOMHUTHUCS BIIACHUX
nepekuBaHb 00 TPAKTYBATH X SIK «CIAOKICTHY.

3HauHy yBary NOpUIICHO TOHATTIO MOPAJIbHOTO  JAHCTpECYy —
MICUXOJIOTIYHOMY CTaHy, 3a AKOro (axiBelb YCBIAOMIIIOE €TUYHO MPABWIBHY 10,
aJle HEe MOXKe il peami3yBaTd depe3 30BHIMIHI oOMexeHHs [4]. XpoHiuHHI
MOpaJIbHUM JUCTPEC BUCTYMAE OJHMM 13 KJIFOUOBMX YHMHHHUKIB po3BHTKY mMoral
injury.

Tunosi mpKepena MOPAILHOTO JAUCTPECY B JIOMEIWYHINA MPaKTHIl: HecTaya
OCHAIIICHHS, TpaBuia Oe3MeKH, IO OOMEXYITh IOCTYN A0 MOCTPaXKIaiaoro;
JIOTICTUYHI 3aTPUMKH €BaKyailii; motpeda 3ynmuHUTHUCS Yepe3 PU3UK JUIsi KOMaHIH.
VYce 11e Moke BUKIMKATH BHYTPIIIHIN gianor: «f MmoBMHEH/NOBUHHA OyB (J1a)

3pOOUTH OLIbIIIE», HABITH SKIIO 00’ €KTUBHO MOXKIIMBOCTEH HE OyII0.
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Orsa10B1 JOCTIPKEHHS CBIIYaTh MPO TICHUM 3B’S130K MOPAJIbHOI TPaBMH 3
JENpPECi€r0, TPUBOKHUMHU pO3NagamMH, IMOCTTPABMATUYHUMHU CHMIITOMamHu Ta
Buropanusm cepen first responders [5, 6].

BaxiuBuM HampsMoM JIOCTiKeHb € aHami3 triage-mporokoniB (SALT,
START), siki periaaMeHTyIOTh NPUHHATTS PILICHb Y CUTYaLIsIX MAaCOBUX YPa)KE€Hb
[7, 8], a Tako’K TaKTUYHUX AITOPUTMIB gomenndHoi gonomoru (MARCH) [9, 10].

[IpoTokoaM HE JMIIE «OPraHi3oBYIOTH pPOOOTY», aje ¥ BUKOHYIOThH
MICUXOJIOTTIYHY (DYHKIIIIO: BOHU CTBOPIOIOTH OMOPY, 3MEHIIYIOTh Xa0C 1 YaCTKOBO
3HWXKYIOTh MOpAJbHY Bary BUOOpY, MEPEeBOASYM Horo y Qopmar «pilieHHsS 3a
ctangaptom». IIpoTe HaBiTh 3a HAsIBHOCTI MPOTOKOIIB BHYTPINIHIM KOHQIIKT
MOJKe 30epiratucs, Ko ¢axiBelb CIpHilMae MpaBuiia K Taki, M0 «CynepedyaThb
JIFOISTHOCT1Y.

Mema cmammi. MerTo0 CTaTTi € TEOPETHYHE OOIPYHTYBaHHS
MICUXOJIOTIYHUX BHUKIWKIB TpodeciiHoi  AisimbHOCTI  (axiBI[iB  JOMEIUIHOL
JOTIOMOTM B YMOBAaX BO€HHOTO CTaHy, BU3HAUEHHS MeEXaHi3MiIB (HhOpMYyBaHHS
MOpaJbHOI TpaBMH Ta pO3POOJCHHS MPOPIUIAKTUIHUX TMIIXOMIB Yy MekKax
npodeciifHOI MiAITOTOBKH.

3 orjsiAy Ha MPaKTUYHY CHPSIMOBAHICTh JOMEIMYHOI M1ATOTOBKU, OCOOIMBO
BXJIMBO TOETHATH TICUXOJIOTIYHI BHCHOBKM 3 HaBYAJIBHUMHU 1HCTPYMEHTAMH:
Keic-po30opamMu, CUMYISLIMHUME CIICHAPIIMHU, MIKPOHABHYKAMH CaMOPET YIS,
OPOTOKOJAMH KOMAHJIHOI B3a€EMOJli Ta MICISIHIUACHTHUMHU (dopMaTaMu
0OTrOBOPEHHS.

MeTonuka nocaigxeHHs. Y poOOTi 3aCTOCOBAHO TaKi METO/U:

- TCOPSTUYHHH aHai3 HAYKOBHX MyOJtikaIlii 3 mpodsem moral injury, moral
distress Ta npodeciitnoro crpecy [1-6];

- mopiBHsUIbHUH aHami3 triage-npotokomie SALT ta START [7, 8];

- CcHUCTeMarTu3allis [ICUXOJIOTIYHMX MapKepiB Je3ajgantaumii 'y cdepi

JIOMEIMYHO1 JoroMorH [5, 6, 9];

146



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

- y3araJlbHeHHS MDKJAUCHUIUIIHAPDHUX MIAXOAIB JI0  TICHUXOJOT14HOI
HIATPUMKHU (PaxiBIIB €KCTPEMATBHOTO MPOQIIIO.

Teopetnunuii Xxapakrep poOOTH JO3BOJISIE IHTETPYBATH PE3YJIBTATH 3 PISHUX
npodeciiHNX KOHTEKCTIB (BIMCHKOBHM, MEIUYHUN, PATYBAIbHUN), BUIUISIOYU
CIUTHbHI MEXaHI3MU Ta pOOSIYM 1X TPUAATHUMH JUIsl HaBUATHHUX IPOTPaM.
[MopiBasuteHUE anani3 npotokoniB (SALT/START/MARCH) Takox po3kpuBae,
SK CTaHJapTHU3AaIlisl NI BIUTMBAE Ha MOPAJIbHY BIAMOBIIATIBHICTh Ta Cy0’ €KTUBHE
BIJIYYTTS KOHTPOIIIO.

OO0roBopeHHs pe3yJbTaTIiB

1. JomennuHa JA0MOMOra K cepeoBHIIE NiABUIEHOT 0
MCUXOJIOTiYHOT 0 PU3HKY.

Y BOEHHMX YMOBax JIOMEIWYHA JIOMIOMOTa XapaKTEpU3YEThbCs MOCTIMHUM
OOMEKEHHAM BUOOpY Ta HEOOXIJHICTIO MPUUHSTTS PIIEHb Y ASPIIUTI PECYpPCIB.
Jlorika triage mnepen0Oayae TMPIOPUTUBAINIO0 TOCTPAXKAAIUX, M0 BCTYMAE ¥y
KOH(JIIKT 13 TYMaHICTUYHOIO MOJIEJUTIO «BPATYBAaTU KOXKHOro» [1, 4].

[IcuxomoriuyHo triage CTBOPIOE «MapaioKC JAOMOMOTH»: MO0 MaKCUMaIbHO
MIJBUIIUTH KUIbKICTh BPATOBAHUX, JTOBOAUTHCA BIAKIATATH YW OOMEXYyBaTH
JIOTIOMOT'Y TUM, XTO TIOTpeOye ii HeraifHo, ajie Mae HUXKY1 IIIAaHCH Ha BMOKMBAHHS 3a
HasiBHUX yMOB. lle Moxe cnpuiiMatucs sk 0COOMCTa MOpalbHa MOpa3Kka, HaBITh
SKIIO 3 TOYKU 30PY CUCTEMU — 11€ ONTUMAJIbHE PIIICHHS.

J1o HalO1IbII ICUXOJIOTIYHO CKIIAIHUX CUTYAIllil HaJeXaTh:

- triage y MacoBux ypaxeHusx [7, 8];

- 3aTpUMKa JOMIOMOTH uepe3 HeOe3eKy;

- pirieHHs commission/omission [1, 2];

- npodeciitHa 6e3mopagHICTh Yepe3 HecTady pecypciB [5];

- baratopa3oBuil KOHTAKT 31 CMEPTIO Ta TSHKKUMU ITOPAHEHHSIMU.

Koxen 13 mepeniueHuX (PakTOpiB MOXE 3alyCKAaTU PI3HI THUIM PEAKI[IH:

triage - mpoBUHY/COpPOM; 3aTpUMKa depe3 HeOe3MmeKy - KOH(IIKT Mix
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npodeciiHuM 000B’SI3KOM 1 caM0o30epekeHHsIM; COMMISSion/omission - TokcH4YHe
CaMO3BMHYBa4YeHHsS; JAePIIUT pecypciB - dpycrpaiito W 0Oe3MopaaHICTh;
MOBTOPHUN KOHTAKT 31 CMEPTIO - €MOIlIifHE BHCHAKCHHS Ta «3HECUYIICHHS» 5K
3aXMCHY PEeakKIifo.

[i yuaHWKKA GOPMYIOTH BHUCOKHN PIBEHbh MOPAIHHOTO Ta EMOIIIHHOTO
HanpyXeHHs. XPOHIYHE HANpPYKEHHS MPOSBISETHCS TAKOXK Ha (i310J0TTHHOMY
piBHI: MOPYIICHHS CHY, COMaTUYHI CKaprH, MiJBUIIEHA APATIBIUBICTh, 3HIKCHHS
KOHIICHTpAIIii, 110 y CBOI YEPry BIUIMBAE Ha SKICThb PIIICHb 1 KOMYHIKAIIO Yy
KOMaH]I].

2. Ilcuxonoriudi MmexaHizMu (popMyBaHHSI MOPAJIBLHOI TPABMHU.

Bigmosimno go mogem Litz, xmouoBuM MexaHizmoMm moral injury e
KOH(MIIIKT MDK MEPEKUTOI0 TOJIEI0 Ta CUCTEMOI BHYTPINIHIX IiHHOCTEH [1].
[licns TpaBMaTH4HOI 1OAIT (POPMYIOTHCS HETaTUBHI KOTHITUBHI CXEMH:

- «51 BuHEHY;

- «5I HEHOCTaTHLO 3pOOUBY;

- «1 3paguB CBOIM IMPUHLHUIIAM.

[{i cxemMu 4acTo CTalTh «IKOPSIMU» MOPAJIbHUX PYMIHAIIN: JIOIMHA 3HOBY
1 3HOBY IOBEPTAETHCS 0 OJIHOTO PIIIEHHS, MPOrpae albTEPHATHMBHI BapiaHTH,
IIyKAa€ «MPAaBUIBHUW» BHUXIJ 3aJHIM YHUCIOM. Y IOMY TpOIeci CyO’€KTHBHA
BIJIMOBIAIBHICTE MOXE PO3IMIUPIOBATHCS («s BUHEH y BCHOMY»), TOJ1 SIK peayibH1
30BHIIIHI OOMEKEHHS ITHOPYIOTHCSI.

[li mepexoHaHHSI MIATPUMYIOTH CaMO3aCyIKE€HHS, €MOILlIMHE YHUKAHHS Ta
coiaibHy 130JisI11it0. CorfianbHa 130J11s] MTOCUITIOETHCS TUM, IO (DaxiBI[l 4acTO
HE XOUYTh «OOTSHKYBAaTH» OJM3bKUX JETASIMU MEPEKUTOro ado BIIUYBAIOTH, 1110
iX «HE 3po3yMilOTh». Y NpodeciiHOMY CEpEelOBHILI MEPEIIKOJ0 MOXe OyTH
KyJbTypa MOBYAHHS 200 CTpax CTUTMAaTH3AaIlli.

VY nomeauyHOMY KOHTEKCTI 3a3Ha4€H1 MEXaH13MU MOCUITIOIOTHCS:

- 1eiUTOM Yacy;
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- KYMYJSITABHUM XapaKTEPOM BTpaT;

- BIZICYTHICTIO MOKJIMBOCTEH JIJIsI €MOLIIMHOT PO3PSJIKH;

- OpradizaiiiHuMu npoodiaemamu [5, 6].

Opranizariiiiai npoOjemu (HecTada MATPUMKH, HEUITKI Pojii, KOHGIIKTHA B
KOMaH/Il, BIJICYTHICTh CIPaBEIJIUBOTO PO3MOAIITY HABAaHTAXXCHHS) MOXKYTh
CpUNMATHUCS SIK «3pajla CUCTEMU», IO MIJCUIIIOE THIB 1 HEIOBIPY — BaKIIMBI
xommoHeHTtn moral injury. BogHodyac came opranizaifiiiHa MiATpUMKa 31aTHA
CYTT€BO 3HWKYBATH 1HTEHCHUBHICTh MOPAIBHOT'O TUCTPECY.

3. Mapkepu ncuxoJioriyHoi ae3aganranii.

J10 OCHOBHUX MPOSIBIB MOPAJIbHOI TPAaBMU HAJICKATh:

- HaB’SI3NTUB1 MOpaJbHi pyMinaii [1, 2];

- TOMIHYBaHHS IPOBUHU Ta copomy [3];

- eMOLIHE MPUTYIUICHHS;

- IpoQeCitHUM 1IUHI3M;

- JIeTiepcoHatizaIis;

- 3HIKEHHS MOTHBALII;

- CUMIITOMY BUTOpaHHA [35, 6].

Ha moBeniHkoBOMY piBHI 11l MapKepyd MOXKYTh MPOSBIATUCS K YHUKAHHS
NEBHUX THIB BUKIWKIB, HeOakaHHs OpaTh BIAMOBIJANbHICTH, MIiJIBUIIEHA
KOH(TIKTHICTB, PI3Ki peakilii Ha KPUTHKY, a TAaKOXK SIK «TYHEIbHE MHUCICHHSD i
yac crpecy. Y KOMyHIKamii 3 KojJeramMu 1HOMI 3’SIBIISIOTBCS —CapKasM,
BIJICTOPOHEHICTh 200 «XOJOHA» MaHepa, 10 € CUTHAJIOM BUCHAKEHHS.

Panne BuSBIEHHA 1LMX O3HAK Ma€ CTaTH CKJIAJOBOI0  CHCTEMU
MICUXOJIOT1YHOTO CYIIPOBOTY.

BaxnmuBo, 100 paHHE BHUABICHHS HE 3BOAWIOCH 10 (OPMAITBLHUX
ONMUTYBAJLHUKIB, & BKJIIOYAJIO KYJIbTYPY KOMaHIHOI TypOOTH, PEryNIspHI KOPOTKI
YEeK-1HM, MOXJIMBICTb KOH(PIACHIIMHUX KOHCYJNbTALIH Ta YiTKI MaplpyTH

CKepyBaHHS 70 (HaxiBIsg 3 ICUXIYHOTO 37I0POB’Sl.
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4. IlpodinakTuKa Ta NCUXOJIOTiYHA MiATPUMKA.

[IpodinakTka MopanbHOI TpaBMH Mae 0a3yBaTHCs Ha KOMILIEKCHOMY
X011, 10 BKIIFOYAE:

- (hopmyBaHHS €TUYHOI TPAMOTHOCTI;

- HaBYaHHS KOMaHJIHOMY MPUUHSITTIO PIllICHb;

- PO3BUTOK HABUUOK CAMOPETYJIALLIT,

- CYIIepBI3il0 Ta HACTABHULITBO;

- BIIPOBAKCHHS IIPaKTUK Meaning-making;

- po0OTYy 3 MOYYTTSM MPOBUHU Ta copomy [1, 5, 6].

ETuuHa rpaMOTHICTH mepenbavae He TIABKW 3HAHHS MPUHIMIMIB triage, a i
PO3YMIHHSl «ETUKH JepIUuTy»: SK 30€perTd JIOJSHICTh, AII0YH Y MKOPCTKUX
oOMexxeHHaX. KoMaHHe NpPUNHATTA pilIeHb 3HWXKYE PHU3HMK MepcoHidikarii
NPOBUHHM («lI€ TUIBKM $ BUPIIIMB/Ia») 1 MIATPUMYE BIIYYTTA CHUIBHOI
BiAmoBigabHOCTI. CaMoperyssiiss BKJIOYaE€ KOPOTKI IMPOTOKONHM cTabim3arii
(IuxaHHs, 3a3eMJIEHHS, M SI30BY peJakcalilo), SKi MOXHa 3aCTOCYBATH MIXK
emizogamu podotn. Meaning-making i MopanbHe BiTHOBJICHHS CIPSIMOBaHI Ha
MOBEPHEHHSI CEHCY, BIJAHOBJIEHHS JOBIpH 10 ce0e Ta 3MEHIICHHS TOKCHYHOTO
COpOMY.

BaxnmuBoio € iHTerpaimiss IMX KOMIIOHEHTIB Yy HaBYajdbHI MPOTrpamH.
[IpakTHyHO 1€ MOXKE peali30BYyBaTHCh 4epe3 Keilc-Meron (po30ip eTUYHUX
JUJIEM), CUMYJIALIT MacOBHX YpaXK€Hb, MOJYII PO MOPAILHUN JAUCTPEC, a TaKOXK
yepe3 000B’A3KOBI HAaBUYKM KOMaHJHOro «after-action review» sik 0Ge3ne4yHOTO
dbopmaTy 0OroBOpeHHS pillieHb 0€3 3BUHYBaUYCHHSI.

Bucnosku. TlpodeciitHa nisutbHICTh (axiBIIIB JOMEAUYHOI JIOTIOMOTH B
YMOBax BOEHHOTO CTaHy CYINPOBOKYETHCSI BHUCOKHM PH3UKOM PO3BUTKY
MOpaJbHOI TpaBMH, 3YMOBJIEHOI triage-muiaemMamu, JedIIUTOM pPecypciB 1
KyMYJSTUBHUM KOHTaKTOM 13 JIOACHKUMHU BTpaTamMu. OCHOBHUMH TIPOSIBAMHU €

MPOBHUHA, COPOM, CaMO3aCYKEHHsI, BTpaTa CEHCYy Ta mpodeciiiHa Je30pieHTallis
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[1-3]. BaxxnuBo, 110 11i MPOSBH MOXYTh HE YCBIJIOMITFOBATUCS SIK «TICHXOJIOT1YHA
npobsemMa», a MacKyBaTHCsS IiJi BTOMY, pO3ApaTyBaHHs, 3HUKEHHS €MIIarii,
KOH(UIKTHICTL a00 coMaruuHi cumnroMu. Came TOMy HEOOXIJHI 4YiTKI
npodUIaKTUYHI MapUIpyTH Ta HOpMaii3aiisi 3BEpHEHHS I10 TICHUXOJOTIYHY
JOTIOMOTY B TIpo(peciitHOMY CepeT0BHIIII.

[IpodinakTuka MoOpaibHOI TpaBMM Mae OyTH HEBIJ €EMHOIO CKJIAQJOBOIO
OCBITHBOTO MPOIIECY.

Komanani po30opu MarTh OyTH CTPYKTYpPOBaHMMH (IO IUIAHYBAJIH, IO
CTaJoCs, L0 CIPALOBaJIO, IO 3MIHUTH), 0€3 MOIIYyKYy «BUHHHUX», 3 OKPEMHUM
MPOCTOPOM JIJIsi €MOIlIHOI peakinii. TpaBMo-iH(popMOBaHa CyIepBi3is MOBHUHHA
BpPaxoOBYBaTH OCOOJMBOCTI poOOTH Yy 3arpo3i Ta YHHKAaTH CTHTMAaTHU3allii.
[IpakTKM MOpaJILHOTO  BIJAHOBJEHHS MOXYTh BKJIIOYaTH  HOpPMaJli3awilo
OOMEXEHb, BIpPaBHM HA CaMOCHIBUYTTS, PEKOHCTPYKIIIO CEHCY, «MOpaJbHY
penapaitiro» (Jii, 1[0 MOBEPTAIOTh BIMUYTTS BIJMOBITHOCTI I[IHHOCTSM), a TaKOX
NIATPUMKY 3 OOKY Ji/IEpiB 1 KOJIET.

Peanizamist 1ux 3axofiB COpuUsTHME 30€pPEKECHHIO TCUXIYHOTO 3/I0pOB’S,
NIJBUIIEHHIO MpodeciiHOol HAAIMHOCTI Ta JIOBIOTPUBAJIOi CTIMKOCTI CIIyXO0

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

Anomauyis

Y crarTi JOCHIKYEThCS POJb OJaroyCTpol HACEJICHUX MYHKTIB 1
THCTUTYIIIHHAX MOJAEICH MYHIIHUIIAIHHOTO CAaHITAPHOTO HATJSIY SK KIHOYOBUX
JNETEPMIHAHT TPOMAJICHKOTO 30pPOB’Sl Ta CTAJOro ypOaHICTUYHOTO PO3BUTKY B
YMOBax Cy4YaCHHX BHKJIMKIB, 3yMOBJIEHUX ypOaHizalli€io, KIIMaTHYHUMH
3MIHaMH, JIeTpajialli€l0 JOBKUUIS Ta 3POCTAHHSAM COIIaJIbHO-EKOJIOTIYHUX
pusukiB. OOrpyHTOBaHO, WO SKICTh MICHKOTO CEpPEIOBHUINA, CTaH OO0’ €KTIB
OmaroycTporo, e(peKTUBHICTh CAHITAPHO-TITIEHIYHOTO KOHTPOJIO Ta YIPaBIIHHS
MPOCTOPOBUM  PO3BUTKOM  0€3MOCEpEeNHhO  BIUIMBAIOTh  Ha  PIBEHb
3aXBOPIOBAHOCTI, TPUBAIICTh 1 SKICTh XUTTS HACEJICHHS, a TAaKOX COIllaJbHY
CTiMKicTh TpoMal. [IpoaHasizoBaHO CydacH1 €BPOMEMChKI MiAXOAM A0 OpraHizarii
MYHIIUIIAIBHOTO CAHITAPHOIO HAMIANY Ta YMNPABIIHHSA MICBKUM CEpEIOBUIIEM
Ha mnpukiaal Benukoi bputanii, Hopserii ta Ilompmi. BcranoBneno, mio
XapaKTepHUMU prucaMu ePEeKTUBHUX MOENEH € eleHTpami3allis yipaBIiHChKUX
MOBHOBaXXKEHb, MI)KCEKTOpaJbHa B3a€MOIisl OpPTaHiB MiCIIEBOTO CaMOBPSIIYBaHHS,
CIIy>)kO TpOMaJICbKOT0 30POB’Sl Ta €KOJIOTTYHOIO KOHTPOJIIO, a TAKOX IMPOBIJIHA
poiib  MenuyHuX (axiBUIB y Mpouecax OLIHKH PHU3UKIB 1 MOPUUHATTA
yIpaBIiHCHKUX pilieHb. OcoOIUBY yBary MpuIiJIeHO IPEBEHTUBHOMY XapaKTepy
caHiTapHoro Harsay, iHTerpamii npuHuumniB «Health in All Policies» Ta
peaii3ariii KOHIEMIT «3I0pOBUX MICT 1 TpOMaiy.

Busznaueno, mo B VYkpaiHi cucrema OJaroycTpor Ta CaHITapHO-

TIT1EHIYHOTO KOHTPOJIIO y chepi MICTOOYTyBaHHS 3aIMIIAETHCS
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(dbparMeHTOBaHOIO, 3 OOMEXEHOI0 y4acTi0 (paxiBI[IB I'POMaJCbKOTO 3M0POB’S Ta
HEAOCTAaTHhOI KOOpAMHAIIE MK I1HCTUTYyHissMH. lle 3ymoBmtoe moTpedy B
MOJIepHI3alli HOPMAaTHBHO-NPABOBOI0 PETYJIIOBaHHS, MOCUJIEHHI POJIi OpraHiB
MICIIEBOTO CaMOBPSIIYBaHHS Ta ajanTaiii €BpPONEHChKUX 1HCTUTYIIHHUX
MPAKTUK 3 ypaxyBaHHSM HAaIllOHAJIHHOTO KOHTEKCTY. 3ampOMOHOBAHO HampsMU
BIOCKOHAJIEHHS MYHILMNAIbHOI MOMITUKK TPOMAJICHKOTO 310pOB’A B YKpaiHi SIK
CKJIQJI0BOI CTAJIOTO ypOaHi3my.

Kntouoei cnosa: OnaroycTpii Hacel€HHMX IYHKTIB, MYHIIUIIAJIbHUN
CaHITapHUM Harfsd, TPOMAACbKe 3I0pPOB’Sl Ta MICbKE CEpPEIOBUINE, CTaJHii
ypOaHi3M, 310pOBI MicTa Ta TPOMaJIi, €BPONCHCHKUN JOCBII YIIPABIIHHS MICTOM,
ypOanicTuuHe ympaeninHa y Bemwukiit bpurtanii, MyHinunamabHi Mozemi
caniTapHoro Harsiny B Hopserii, mpaktuku ca”iTapHoro Harsiay B Ilombi,

ypOaHiCTUYHA MOJITHKA TPOMAJICBKOTO 3I0POB A 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 urban governance, Norway municipal sanitation models, Poland

sanitary supervision practices, Ukraine urban health policy

Ilocmanoska npobremu. B yMoBax 1HTEHCHMBHOI ypOaHizallii, 3MIHH
KJIIMATy Ta 3pOCTAHHS €KOJIOTTYHUX 1 COLIlaIbHUX PU3UKIB MUTaHHS 0JIaroycTpoIO
HACEJICHUX IYHKTIB 1 €(EeKTUBHOCTI MYHIIMIAIHLHOTO CAHITApPHOTO HATISIAY
HaOyBalOTh KJIFOUOBOTO 3HAYEHHS MJIs 3a0€3MeUeHHs] TPOMAJICHKOTO 37I0pOB s Ta
cTajoro po3BUTKY MicT. B VYkpaini cuctema OnmaroycTpor Ta CaHITapHOTO
KOHTPOJIIO XapaKTepU3yeThcsd (parMeHTAPHICTIO YIPABIIHHSA, HEIOCTATHHOIO

IHCTUTYIIIHHOIO ~ CIOPOMOXHICTIO  OpraHiB  MICIICBOTO  CaMOBpSyBaHHS,
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3acTapiIuMHU HOPMATHUBHO-TIPaBOBUMU M1JIX0aMH1 Ta OOMEXKEHUM
BUKOPUCTAaHHSIM TPEBEHTUBHUX 1 MDKCEKTOpPAJbHUX MEXaHI3MIB BIUIUBY Ha
3I0POB’SI HACEJICHHS.

OT1xe, aKTyaJIbHOIO HAyKOBOIO MPOOJIEMOIO € OOTPYHTYBaHHS MIIXOMIB 110
BIOCKOHAJICHHS CHCTEMHU OJaroyCcTporo Ta CaHITApHOTO HarIsAay B YKpaiHi Ha
OCHOB1 €BPOIECHCHKOIO0 JOCBIY 3 METOK IMiJABUINEHHS PIBHA TPOMaJCHKOTO
300pOB’sl Ta 3a0e3MeUeHHs CTaloro ypOaHICTUYHOTO PO3BUTKY. B ymoBax
IHTeHCUBHOI ypOaHizallii, 3MiH KJIIMaTy Ta 3pOCTaHHS €KOJOTTYHHUX 1 COIlaTbHUX
pPU3UKIB OJaroycTpii HaceJICHUX MYHKTIB Ta €(EKTHUBHICTb MYHILHMIIAIBHOIO
CaHITapHOTO HarIsiAy HaOyBarOTh KIIOYOBOrO 3HAYEHHS JJIs TPOMaJChKOTO
3JI0OPOB’S 1 CTAJIOr0 PO3BUTKY MICT.

Ananiz ocmanuix 00cnidxcensv I nyonikawiu. Y cydacHiil JiTeparypi
0JIaroycTpiii HaCEJE€HUX IMYHKTIB, MYHIUUINAJbHUNA CaHITAPHUWA HArJsIA Ta iXHIN
BIUTUB Ha TPOMAJChKE 3JIOpOB’S W cTamuii ypOaHi3M pPO3TIAJAI0TBCA SK
MDKJIMCUUILIIHAPHI Ta KPUTUYHO BAXKJIMBI ISl YIIPABIIHHSA MICBKUMU CUCTEMaMu
B yMOBax TJOOQJIbHUX BHWKIWKIB. 3HAayHAa yBara NPUAUIIETHCSA I1HTErpari
crpateriii 6iaroycrporo B noiituky Healthy Cities, mixkcekTopalibHii B3a€MOIiT
OpraHiB YyMNpaBiIiHHS W T'POMAJCbKOCTI, a TaKOXX HOPMATUBHO-THCTUTYLIHHUM
MexaHi3maM koHTposito. Tak, Du Y. et al. (2026) mocnipKyroTh HPOCTOPOBI
HEPIBHOCTI y 3/I0pOB’T MICHKOI'O HACEJCHHS Ta HAMPSIMU OLIIHKU W MOKpaIleHHs
Micbkoro cepenopuma [1], a Dehrashid P. A. et al. (2026) anami3yooTb poib
konreniii Healthy Cities y cramomy po3Butky Ta mocsraeHHi Llimeii cramoro
po3BuTKy (SDGs) [2]. Patel et al. (2025) 3anpornonyBanu iHJIEKC MIIIOX1AHOT
noctynHocti (walkability index) mns €Bpomnw, 10 103BOJISIE OI[IHIOBATH MIiCBKY
CIPUSATIIUBICTD AJIS MIIIOXITHOI aKTUBHOCTI Ta TijanyBaHH [3], a Westenhofer J.
et al. (2023) miaTBepAMIM MOTO MO3UTUBHUI BIJIMB Ha 37]0POB’ sl HaceJleHHS [4].
CydacHi AOCHIKEHHS TaKOX JEMOHCTPYIOTh MOTEHI1aN U(PPOBUX IHHOBALINA Y

Micbkomy ympamiHHi: Salis A., Troin G. et al. (2025) po3risigaroTh po3ymHe
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yOpaBIiHHA 3€JeHUMH 30HaMH yepe3 loT-marumkum ta aHamiTuyHi miatdopMmu
[5], a Vrabie C. (2025) — BUKOpUCTaHHS IITYYHOTO 1HTEIEKTY JJIS T1JBUILICHHS
e(EeKTUBHOCTI MYHIIIMMTAIIbHUX MOCHYT 1 3ajdydeHHs1 rpoMajsiH [6]. He3Baxkarouu
Ha HAsBHICTh OKPEMHUX TEOPETHUYHMX 1 MPAKTUYHUX HaIpaIloBaHb, HEIOCTATHHO
CHUCTEMHOI0 BHUBYEHHS IHCTUTYLIHHHUX MOJeJIed MYHIIMIAILHOTO CaHITAPHOTO
HarJsiy Ta ajanTarlii €BporneicbKoro 10CBIAY 10 YKPaiHChKUX pealtiil.

Mema cmammi — aHani3 BIUIMBY OJaroyCTpol HaceleHUX IMYHKTIB 1
MOjIeJIe MYHIIMMNAJIBLHOTO CaHITAPHOI'O HArjsAy Ha TpoOMaJChbKe 3J0pOB’S Ta
cTaluii ypOaHICTUYHUI PO3BUTOK, Yy3arajJbHEHHS €BPOMEHCHKOTO JOCBIAY
(Benmuka bpuranis, Hopseris, Ilospma) Ta BHU3HAUYCHHS TEPCIEKTUBHU
BJIOCKOHAJICHHS MOJITHKHU 3I0POBHUX MICT B Y KpaiHi.

Buknao ocnosnoco mamepiany docnioxcenns. B ymMoBax 1HTEHCHUBHOI
ypOaHizalii muTaHHs OJIATOYCTPOIO Ta CAHITAPHOI'O CTaHY HACEJICHUX MYHKTIB
HaOyBalOTh OCOOJIMBOI aKTyaJbHOCTI, OCKIJIBKA BHUCTYMAlOTh KIIOYOBUMU
JEeTepMiHAHTAMH TPOMAJICBKOTO 3J0pOB’ST Ta SKOCTI JKUTTS HAaCEJICHHS.
MiXHApOIHUA MOCBIJA CBIIUHMTH, IO €(PEKTUBHE PpO3B’SA3aHHS 3a3HAYCHUX
npoOJieM TPYHTYEThCS HA KOMIUIEKCHOMY MO€AHAHHI HOPMAaTHBHO-TIPABOBOTO
PEryItOBaHHS, IHCTUTYLIITHOTO KOHTPOJIIO Ta aKTUBHOI Y4acTi MICLIEBUX IpOMaj
y Tpolecax yIOpaBlIiHHA TEPUTOPISIMU. 3a3HAYeHUN MIAXiJ Big0OpaKeHo,
30kpema, y MbkHaponuux iHimiarueax OOH 1 BOO3, chopsmoBaHux Ha
MOCUJIEHHS YpOaHICTUYHOTO VIPABIIHHSA 3 METOI0 TMOKpAIIeHHS 3/10pOB A
Micbkoro HaceneHHsi [7]. IlpoGiemaruka OIaroycTporo Ta CaHITApHOTO CTaHY
MICBKOTO CEpEeJIOBHINA TOCIa€ BaXXJIMBE MICIE B HHUBIl MIDKHAPOAHUX 1
pEerioOHAIbHUX JOKYMEHTIB, OpIEHTOBAHMX Ha JOCSITHEHHS IIJIel CTajoro
PO3BUTKY Ta (pOpMyBaHHSI O€3MEYHOr0 M KOM(POPTHOIO KUTTEBOTO MPOCTOPY.
BignosimHi miaxoau 3akpiiuieHi B JoOKyMeHTaX BcecBiTHROT opranizaliii oXopoHu
3JI0POB’s, 30KpeMa B KOHIIEMIIIT «310pOB’s y BCIX MOJITUKAX», a Takoxk y Llimsax

ctasnoro po3Butky OOH, cepen sikux ocobnuBe 3HaueHHa MatoTh L{utb 3 «MirHe
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310poB’st 1 onarononyyusi» ta Lime 11 «Cramuit po3BuTok mict i rpomaay. L1
MDKHApPOJIHI OPIEHTUPH MIJIKPECTIOIOTh HEPO3PUBHHUI 3B’SI30K MIXK CTaHOM
MICBKOTO  CEpeAOBHUIIA, SKICTIO JKUTJIIOBO-KOMYHAJIBbHOI  1H(QPacTPyKTypH,
CaHITapHUMU YMOBAaMH Ta PiBHEM IPOMaJICHKOTO 370POB’ .

Ha eBpomneiicbkkomMy piBHI TiAXoau 10 OJaroycTporo Ta 3abe3medeHHs
HAJICKHUX YMOB IIPOXWUBAHHS HACEJICHHS KOHKPETHU3YIOThCS Yy NPaBOBUX 1
noJMTHYHUX akTax Pagm €Bpomm Ta €Bpomeiicbkoro Coro3y, siki BU3HAYAIOTh
MPOBIJIHY POJIb OPTaHiB MICIIEBOTO CaMOBpPsyBaHHS y (popMyBaHHI O€3ME€UHOTO
Ta 370POBOr0 MICBKOTO cepeaoBUIla. bazoBUM JOKyMEHTOM Yy Iiil cdepi €
€Bponelicbka xapTisi MicleBoro camoBpsiayBaHHs (1985 p.), mo 3akpimioe
NPUHLUINK JeleHTpaiizaiii, cyOcHIiapHOCTI Ta aBTOHOMIi TEpPHUTOpIaTbHUX
rpoMaji y BUPIIICHHI MUTaHb MICI[EBOI'0 3HAYEHHA. XapTis CTBOPIOE IMPABOBI
nepeayMoBH Il  €(EKTUBHOIO  YIpPaBIIHHA TEPUTOPISIMU, oOpraHizarii
0JIaroycTpor0 Ta CaHITApHOTO HATJSy, a TaKOX CIYI'ye KOHIIENTYaJIbHOIO
OCHOBOIO pe)OpM MICIEBOTO CaMOBpSyBaHHS B Y KpaiHi.

VYpaxyBaHHs MDKHAPOAHOTO JOCBIY OCOOJIMBO BaXKIUBE NIl YKpaiHu, sSKa
pedopMye CHUCTEMY TIPOCTOPOBOTO TIUIaHYBaHHS Ta aJanTye HalllOHAIbHY
MOJIITUKY  J10  €BPONEMCHKUX  CTAHAApPTIB. 3MIHM B  MICTOOYAIBHOMY
3aKOHOAABCTBI, 1HILIMOBaHI MIiHperionoM, OyjiM COpPsSMOBaHI Ha JAEPETYISIiI0
OyniBenpHOI cdepyd Ta MIABUIICHHS 1HBECTHIIIMHOI MNPUBAOIUBOCTI, IPOTE
npoleaypa JEp:KaBHOI EKCHEpPTU3U MICTOOYIBHOI JOKyMEHTalli (akTUIHO
YCyHyJla MEIMKO-CaHITapHy CKJIaJ0BY, IepelaBlId OI[IHKY CaHITapHOTO Ta
eniieMiqyHoro O1aromonyyus Bij (axiBIIB OXOPOHHU 3/I0POB’S 10 apXITEKTYPHO-
OymiBeIbHMX MIAPO3ALIIB. BHacmmIOK 1BOro MmociadlIeHO TPEBEHTUBHUI
KOHTPOJb 3a SKICTIO MICBKOTO CepeloBHINa Ta OJaroycTpoem. 3 TOYaTKy
pedopmu (2010 p.) cucTeMHuU# Iep)KaBHUM HArJs/ 32 JOTPUMAHHIM CaHITapHUX
HOPM TIpH BIJBEACHHI 3€MeJlb, IPOEKTYBaHHI Ta BBEACHHI OO0 €KTIB B

eKCIUTyaTalio (pakTUYHO BiACYTHIN. BiICyTHICTH cremiani3oBaHUX TIrl€HIYHUX
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MIIPO3LIIB MPU3BeEJa 10 XaOTUYHOTO TJIaHYBaHHS W YIIUJIbHEHOI 3a0y/10BH, 1110
COPUYMHWIO TIOTIPHIEHHS 1HCOJSAINTI ¥  OCBITJICHOCTI, I€PEBaHTAXKECHHS
IHKEHEpPHOI Ta COUIaIbHOI 1H(QPACTPYKTYpPH, 3pPOCTAHHS EKOJIOTTYHUX 1
CaHITapHUX PU3UKIB Ta MOTIPIICHHS YMOB IPOKUBAHHS HACEIICHHS.
[TopiBHsNbHMI aHami3 13 mpakTukoo Bemukoi bpuranii mokasye, 110
epeKTUBHUIM OJaroycTpii MOMXJMBHI 3a YMOBH OPCTKOTO MPEBEHTUBHOTO
KOHTPOJIFO 3 OOKYy MICIIEBUX OpraHiB Biaau. 3akoH Bemukoi bputanii mpo
oxopoHy 3mopoB’ss (11 cepnus 1875 p., rnaBa 55) BuU3HAYae TepesiK
«HE3PYYHOCTEH», [0 MIJJSATaloTh BUSABIEHHIO Ta YCYHEHHIO, 30KpeMa
3a0pyJIHEHHS JKUTJIA, BOJOWM, HAKOIMMMYEHHS BIAXOJIB, HEHAJIEXKHI YMOBHU
yTpUMaHHS TBapyH 1 MIKIJJIMBI BUKUIU MiANPUEMCTB. KOHTpOIb MOKIAACHO Ha
MICIIEBl paji, SKi MPU3HAYaIOTh MEJAUYHUX IPAIlIBHUKIB Ta IHCIEKTOPIB s
NepeBIPOK, (iKcalli TOPYUIEHb 1 BAMOIH iX YCYHEHHS Y CIPOIIEHOMY CYJIOBOMY
nopsiaky. s onmTuMizaiiii pecypciB  JOMYCKAeThCs 00 €qHAHHS padoHIB 13
MPU3HAYECHHSIM CHIJBHOIO 1HCIEKTOpa Ta MPONOPUIMHUM PO3MOJALIOM BHUTpAT.
[Taparpad 26 3akony nependayae mrpadu 3a camMOBiIbHE OYAIBHHUIITBO Ta MPABO
MICIIEBOi BJIaJii Ha 3HECEHHsS HE3aKOHHHX OO0 €KTIB 13 CTSATHEHHSM BUTpAT 13
nopymHuka [8]. AHriifickka MOJENb TakKoX Iepefadadyae MpaBO TPOMAISH
MOBIAOMIISITU TPO «HE3PYYHOCTI», 110 3a0e3ledye 3ajydyeHHsS HaCEJCHHS A0
KOHTPOJIIO 32 0J1aroycTpoeM 1 popMye Mpo30py B3aEMOJIII0 BIaAU Ta TPOMAIH.
HopBe3pka cucrema Harisgy 3a 0J1aroycTpoeM 1 CaHITapHUM CTaHOM
perinamenTyetbecsi 3akoHoM Hopserii mpo oxopony 3mopoB’st Ne29 (2011 p.) 1
BUPI3HAETHCA CYYaCHUM YIPABIIHHAM PHU3MKAMU Ta IHTErPAIIE€I0 CAHITAPHOIO
KOHTPOJIIO 3 TPOMAJACHKUM 370pOB’sM. MiciieBl opraHd Biagyd MOBUHHI MaTu
MEIUYHUX KOHCYJbTAHTIB 1 CIY>KOOBIIIB OXOPOHU 3/10pOB’s, SIKI BHUKOHYIOTb
KOMILJIEKCH1 (DYHKITIi: KOHCYJIbTYBaHHS, KOHTPOJIb CAaHITAPHOTO CTaHy JOBKIILISA,
MOHITOPUHT 1H(EKIIHHUX 3aXBOPIOBaHb Ta TOTOBHICTh 10 HaA3BUYAWHUX

cutryaniid. 3rigHO 31 crarrelo 13 3akoHy, CHeliaidiCTH MalTh HEOOMEXEHUM
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JOCTYII 10 00’ €KTIB 1 MaiiHa, MOXKYTb BIAOMPATH IPOOU, OTPUMYBATH JOKYMEHTH
Ta 3aJTy4aTy MOMILII0 s 3a0e3MeueHHs IePEBIPOK, a BUTPATU Ha iX MPOBEIECHHS
nokianaTbes Ha mopymHuka [9]. Takuit mMexaHisMm 3abe3mnedye epeKTHBHHIMA
MPEBEHTUBHUMN 1 PEaKTUBHUI KOHTPOJIb OJIArOyCTPOIO Ta CaHITAPHOT'O CTaHy Ha
MICILIEBOMY piBHI.

VY Ionbuii GyHKIIT CHCTEMAaTUYHOTO CAHITAPHOT'O HATJISAY Ta KOHTPOJIO
3a TIrl€EHIYHUMH YMOBaMH >KUTTS HACEJICHHS BHUKOHYE CIElialibHa JepiKaBHA
iHcTuTymis — JlepxaBHa caHitapHa iHcrekmis (Panstwowa Inspekcja Sanitarna,
PIS), cTtBopena BimmosigHo no 3akonHy Pecmy6niku Ilonspmi «Ilpo JepxaBHy
caHITapHy 1HCIEeKIiro» Big 14 06epe3ns 1985p. Ta MIANOPSIKOBYETHCS
MinictepctBy oxoponu 3m0poB’st [10]. OcHoBHa MeTa I1HCHEKIII — 3aXHUCT
3I0POB’Sl HACEJIEHHS INUIIXOM KOHTPOJIIO Ta HArisay 3a CaHITapHUMHU 1
TirIEHIYHUMU YMOBAMHM JKUTTS B pI3HUX cdepax CyCHUIbHOI AISIIBHOCTI Ha
HaI[lOHAJILHOMY Ta MICIIEBOMY pIBHSX. [HCIEKTOpU HaAiJIeH] IIMPOKUMU
MOBHOBAXEHHSAMM: KOHTPOJIb OO0 €KTIB 1 TEPUTOPIH, AOCTYN A0 3akjadiB 1
OyIiBeIbHUX MaillaHuYMKiB; BUTpeOyBaHHS iH(OpMallii Ta JOKyMeHTaIlli; Bif0ip
npod TpPyHTY, BOAM, TOBITpSA Ta IHIIKX EJEMEHTIB CepeloBUINA IS
Ja00PATOPHOTO TOCIIKEHHS; 3a MOTPeON — BTPYUYaHHS y KUTJOBI NMIPUMIIIEHHS
Opu 3arposi caHiTapHoi HeOe3nmeku. Y pas3l MOPYUIEHb CaHITAPHUX HOPM
IHCIIEKIIIT MOXKE€ BHJaBaTH OOOB’A3KOBI aJMIHICTpAaTUBHI MpUNHUCH abo
3aCTOCOBYBAaTH OOMEXYBallbHI 3aXO[M, BKIIOYHO 3 THUMYACOBUM 3aKpUTTIM
00’ekTiB. JIspHICTh 1HCIEKINI CHpsSMOBaHa Ha 3a0e3MeueHHs OE3MEeYHOro Ta
KOM(OPTHOr0 MICBKOTO CEpEIOBUINA, MIATPUMAHHSI YUCTOTH TEPUTOPIN 1
rpoMajCbkux Oy/aiBeslb, KOHTPOJIb 3a IIIYMOM, 3allaxaMH Ta BIJIXOJaMH, a TaK0X
Ha 3arno0iraHHs BUHUKHEHHIO 1 MOLIMPEHHIO €N1JeMIN 1 3aXBOPIOBAHb.

Cucrema  MONBCHKOI  CaHITApHOI  1HCHEKIII  TPYHTYEThCS  Ha
LEHTPalTi30BaHIl CTPYKTYpl 3 KEpPIBHUM OPraHOM Yy CTOJIMIl Ta MEpEXEro

TEPUTOPIATBHUX MIAPO3A1TIB: BOEBOJCHKI IHCIEKTOPU KOOPAUHYIOTH JISIIbHICTH
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y MeXaxX BO€BOJCTBA, IOBITOBI I1HCIEKTOPH 3AIMCHIOIOTH HArjsJ Ha pIBHI
MOBITIB, a MICIIEBl CaHITAPHO-EMIIEMIONOrTYHl CTaHIlli BUKOHYIOTH (DYHKIIIT
Harjasiy B rpomaaax. Taka opraHizaiiiiHa Mojelb 3a0e3neuye CUCTEeMHUUN
KOHTPOJIb CaHITApPHUX YMOB 1 OJAroycTpor SK y MICTax, Tak 1 B CLIbCHKIH
MiciieBocTi. [lombChbKU TIAXiJ MOETHYE MPEBEHTUBHI Ta OMEPATHBHI 3aXOMIM:
pPEryJISipHI  TIEPEBIPKU  TPOMAJICBKUX MPOCTOPIB, OyIiBedb 1 JUTSIYUX
MalIaH4MKIB, KOHTpPOJb 3a  SKICTIO TIOBITPS, BOJOMOCTAa4aHHSIM  Ta
1HQPaCTPYKTYypOrO TIpM BUSBJIEHHI HEMOJIKIB, TMEPEBIPKY JOTPUMAHHS
CaHITapHUX HOPM TMiJ 4yac OyAiBHULTBAa Ta peKoHCTpykuii. Hes3Baxkaroum Ha
Jep>)KaBHUN XapakTep CIOy)KOM, 1HCIEKIS aKTHBHO CIIBIPAIIOE 3 MICIEBUM
CaMOBpSIYBaHHSIM Yy IUIAaHYBaHHI 3aXO[iB 0JIaroycTporo, oOMiHI 1H(opmaliero
PO PU3HMKK Ta KOOPJWHALIT Al MPU MOPYIIEHHSX, IO TO3BOJISE MOEIHYBATU
Jep>KaBH1 CTaHIapPTH 3 MICIIEBUMHU MOTPeOaMHu.

AHami3z Mojene Harisgy 3a OJIaroycTpoeM 1 CaHITapHUM CTaHOM Y
Benukiit bpuranii, Hopserii Ta [losbiii noka3ye K CIiJibHi, TaK 1 BIAMIHHI PUCH.
Amnrmis Ta HopBeriss BAKOPHUCTOBYIOTH JICIIEHTPaII30BAaHUHM TIX1 13 CAMOCTIHHOIO
poOOTOI0 MiCLIEBUX OpraHiB, ToAi sk Ilosbplia mMae HEHTpai30BaHy CHCTEMY 3
KOOpPJIMHAITIEI0 Ha PI3HUX PIBHAX. B yciX TphOX KpaiHax 1HCIEKTOPH MOXKYTh
MPOBOAWTH TEPEBIPKH, BUMAaraTl YCYHEHHS TIOPYIICHh Ta 3aCTOCOBYBAaTH
aJMIHICTpAaTUBHI CaHKIIi1, IpH 11boMy B Hopgserii Ta [loybiii MOBHOBa)KEHHS 11010
JOCTyIly 10 MaiHa Ta 3ajydeHHs ekcrepTiB mupir. Dokyc Moneneit
BIIPI3HSAETBCS: AHIIS — JKUTJIOBI MW TpoOMaJchki mpoctopu, Hopeeris -—
KOMIUJIEKCHUMA CaHITapHUI KOHTPOJb 1 TOTOBHICTH J0 HaJA3BHYAaWHUX CUTYAIi,
[Tompma — 4HCTOTAa BYNIWIb, 3aKJIaJM XapuyBaHHS Ta Oy/iBelIbHI YMOBH.
3anydeHHs] TPOMaJIsiH aKTUBHIIIE B aHTJIIMCHKIN Moxaeni, y [lonbi nependaueHo
MEXaHI3MH 3BEpPHEHb, a MEXaHI3MU pearyBaHHS BKJIIOYAIOTH aJMIHICTPAaTHUBHI

caHkuii Ta, B AHriii 1 HopBerii, MOKpUTTS BUTpAT MOPYIIHUKA.
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B ykpaiHCbKOMY 3aKOHOJABCTBI HAarJsiA 3a OJaroycTpoeM 1 CaHITapHUM
CTAaHOM HACEJIEHUX IIyHKTIB HE BIJHECEHO [0 IOBHOBaXeHb MIiHicTepCTBa
OXOPOHHU 3I0pOB’S, IO PETYIIOE OXOPOHY 3I0POB’S Ta T'POMAJICHKE 30POB’ A
(3akon Yxkpainu «lIIpo cuctemy rpomanchkoro 310poB’s»). KoHTpoib 3a sSKICTIO
MICBKOTO CEPEIOBHUIIA MOKIAJACHO Ha CUCTEMY MICTOOYIIBHOTO PETYIIOBAHHS Ta
OpraHu MiCIICBOTO CAMOBPSIIYBaHHS, a TOPSAOK HOro 3AIHCHEHHS BH3HAYEHO
3akoHoMm VYkpainum «[Ipo OmaroycTpiii HaceleHMX TYHKTIB» Ta THUIIOBUM
MOJIOKEHHSIM PO 1HCHEKII 3 OJIaroycTpow, 3aTBEPAXKEHUM  HaKa3oM
Minperiony Ne 565 Bin 04.07.2023 p. IHcmekuii € BHKOHABYMMHU OpraHaMH
MICIIEBOTO  CAMOBpSIIYBaHHSA, SIKI ~ KOHTPOJIIOIOTH  JIOTPUMAaHHS  IMpaBuJI
OJIaroycTporo, CTaH TEPUTOPi Ta OO0’€KTIB, CKJIAJAIOTh MPOTOKOIH PO
aJMIHICTpaTUBHI  MPaBOMOPYILIEHHSA,  MPOT€  I[OBHOBAKEHHS  1HCIEKI[IN
OOMEXYIOThCSl aJIMIHICTPATUBHO-TOCIIOAAPCHKOI0 ISUTBHICTIO 1 HE OXOIUTIOIOTH
CaHITapHO-CMIAEMIONOTTYHUN 4u  mpodigakTHyHui  KoHTpoib [11]. Oxpemi
€JIEMEHTH CAHITAPHO-TITIEHIYHOI OLIIHKU 3A1MCHIOIOTHCS B paMKax MICTOOYAIBHOI
excnepTu3n mpoekTiB OymiBHuUTBAa (cT. 31 3akony «IIpo perymioBaHHs
MICTOOYAIBHOI AiSUIBHOCTI») aKpPEeIUTOBAHUMM EKCHEPTHUMM OpraHizalisiMu, 3
MOXJIMBUAM 3alydeHHSM (axiBIiB 3 CaHITAPHOIO Ta  EMiJIeMIOJOTTYHOrO
Onaronoiyy4usi, IpoTe Il MeXaHi3M HOCHUTb Pa30BHM MPOEKTHUN XapakTep 1 HE
3a0e3meyye CUCTEMHOI'0 TOCTIMHOTO HArjsuay 3a CaHITapHUM CTaHOM 00 €KTIB
omaroyctporo [12].

Bucnoexu

1. TlopiBHsJIbHMI aHami3 CBIAYWUTH, IO €(PEKTUBHHI OJaroycrpii Ta
CaHITApHUM HArjsi y €BPONEUCHKUX KpaiHaX TIPYHTYEThCS HA MPOBIIHINA podi
MeIuuHUX (haxiBLiB y CHUCTEMI KOHTPOJIIO MIChKOro cepeaoBuina. Y Bemukiit
bputanii, Hopserii Tta [lompmii Harisin 3AiMCHIOIOTH JIIKapi TPOMaJChKOTO
3I0pOB’sl, MEIMYHI KOHCYJIbTAaHTH a00 CIeliali30BaHl CaHITapHI 1HCIEKTOPH, IO

3a0e3neuye HayKOBO OOIPYHTOBAaHUM, TPEBEHTUBHUN Ta OPIEHTOBAHUM HA 3aXUCT
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3nopoB’st miaxif. [loegHaHHA MEOUYHOI €KCHepTU3W 3  aAMIHICTPATUBHUMU
MOBHOBWKEHHSIMHU, MIDKCEKTOPAIBHOIO KOOPJMHALIIEID Ta YYacTiO TIpoMaju
NO03BOJISIE  €(PEKTUBHO 1ACHTU(IKYBATU PUBMKM Ta MIJABUULYBATH SIKICTh
0J1aroycTporo.

2. B VYkpaini BiJICyTHS 1HTErpoBaHa MOJENb CaHITAPHO-TITIEHIYHOTO
KOHTPOJIIO Y MICTOOYAyBaHHI Ta 0JIaroycTpoi, 1110 HETaTUBHO BILUIMBAE Ha SIKICTh
MICBKOTO CEpEeIOBHINIa Ta CTaH TPOMajAChKOro 3m0poB’s. lLle miakpecitoe
HEOOXIJHICTh YAOCKOHAJIEHHSI MPAaBOBOI'O PEryJIOBaHHS Ta MOCHJIEHHS POl

OpraHiB MiCLIEBOTO CAMOBPSIYBaHHS 3 YPaXyBaHHSIM €BPONEUCHKUX MPAKTHK.
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[ADPPOBA TPAHC®OPMAIISI KPUMIHAJIBHOTO
CYTOUMHCTBA

DIGITAL TRANSFORMATION OF CRIMINAL JUSTICE

Anomauis

VY craTTi BCeOIYHO PO3TIIIHYTO HUQPPOBOI TpaHCcPopMallii KPUMIHAIILHOTO
CYJIOYMHCTBA. 3/1MCHEHO TPYHTOBHMM aHal3 Cy4yaCHUX TEHJICHIIH 1 BUKIIUKIB
1udpoBoi TpaHchopmalllii KpUMIHATBPHOTO CYAOYMHCTBA B YKpaiHl B KOHTEKCTI
BOEHHOTO CTaHy. PO3TIIsIHYTO MpoIiec BOPOBaKEHHS €JIEKTPOHHOTO CYIOYHHCTRBA,
CJIGKTPOHHOTO JIOKYMEHTOOOITY Ta BiJICOKOH(GEPEHI3B A3Ky K KIHOYOBHUX
IHCTpYMEHTIB 3a0e3MeueHHs] 0e3MepepBHOCTI, JOCTYMHOCTI W CHpaBEAIMBOCTI

CYyJIIOBHUX TPOIIECIB HaBITh B yMOBaxX HaJ3BUYAHUX OOCTaBUH. 30CEPEHKEHO
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yBary Ha MUTaHHSIX TapaHTYBaHHS IpaBa Ha CIPABEIJIUBUN CYII, MPOIECYaTbHOI
PIBHOCT1 CTOpiH, 3aXHCTy NEPCOHAIBHUX JaHUX Ta 1H(oOpMarliitHoi Oe3meKu i
yac uudposizaiii cygouuHcTBa. [IpoaHanizoBaHO TiepeBaru EJIEKTPOHHUX
TEXHOJIOTIA JIJI1 ONTHUMI3allii [IsUIbHOCTI CYJOBHX OpraHiB: OIEPATHUBHICTD,
IIPO30PICTh, MIA3BITHICTH, MiHIMI3aIlis (BI3MUHUX KOHTAKTIB, ITIIBUIICHHS SKOCTI
CYIOBUX pIIllIEHb Yepe3 IIBUIKHUI AocTyn Ta oOpoOky iHdopmarii. BogHnouac
BHCBITJICHO OCHOBHI MpoOJieMH, MI0 TMOCTalOTh Ha MNUBIXY IUGPOBOI
TpaHcdopmMallii: HEOOXiAHICTH ajanTallli 3aKOHOJABCTBA, CTaHJApTH3AIli
eNIEKTPOHHUX Tporenyp, 3abe3meueHHs KibepOe3meku, pIBHOTO MAOCTYIY 0
TEXHOJIOT1A JJIi BCIX YYAaCHHKIB MPOIIECY, OCOOIMBO BPa3IMBUX TIPYH, a TaAKOXK
TEXHIYHOI Ta IU(GPOBOI TOTOBHOCTI CYAIB 1 MPaBOOXOPOHHHMX oOpraHiB. OKpemMo
M1KPECICHO 3HAUYCHHS MIKHAPOIHOTO JIOCBIlY Ta pEeKOMEH/Iallii, sIKi MatOTh OyTH
aJanToOBaHl J0 HAI[lOHATBHUX pealliid. AKIEHTOBaHO Ha NOTpedi po3poOKu
MPAKTUYHUX MEXaHI3MIB 30€peKeHHs JOKa30BOI CUJIM E€JIEKTPOHHHX MaTepialiB,
KOHTPOJIO 3a JOTPUMAHHSAM TMpOLECYalbHUX TapaHTii Ta (YHKIIOHYBaHHS
SJICKTPOHHUX CUCTEM Y Tepioan KibepaTak uu mepeboiB 31 3B’ s13koM. Haromonieno
Ha BOXXJIMBOCTI MOAQIBIINX JTOCTIIKEHB JIJI1 (POPMYBAHHSI KOMIIJIEKCHOTO M1X01y
JI0 YIOCKOHAJEHHS HOPMATUBHOI 0a3M 1 MPAKTUYHUX Mpolenyp y uudpoBomy
KPUMIHAIBHOMY MPOIIEC, 110 OCOOIMBO aKTyaJIbHO 711 YKpaiHU B yMOBaXx BiiHH.

Knouosi cnosa: enekTpoHHE CYAOYMHCTBO, LU(poBa TpaHchopMmallis,
BiJICOKOH(EPEHI3B A30K, JAWCTAHIIIITHE CyJOBE 3acifjaHHS, EJICKTPOHHUU
JIOKYMEHTOOOII, KpUMIHAJIbHE TPOBA/DKCHHS, KpUMIHAJIbHE CYJAOYHMHCTRBO,

IMpaBO3aCTOCOBHA IIPAKTHUKA, HaHiOHaJ'IBHe 3aKOHOAaBCTBO.

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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Ilocmanoexa npobremu. B ymoBaX BOEHHOrO CTaHy B YKpaiHl NMUTaHHS
e(eKTUBHOCTI, IOCTYIHOCTI Ta 0€3MeKN KPUMIHAIBHOTO CYJOYMHCTBA € OCOOJIMBO
aKTyaJbHUMH. BHpoBaKeHHs €JIEeKTPOHHOTO TMPOBAKEHHS, E€JIEKTPOHHOTO
JIOKYMEHTOO00ITy 1 BiJICOKOH(EPEHI3B 3Ky € HEOOXIIHHM I 3a0e3MeucHHS
0e3mepepBHOCTI Ta CMPABEIIMBOCTI CYJAOBHUX MPOIIECIB, 3aXUCTY TPaB JIOJUHU Ta
JNOTpUMaHHS MPUHLMIY BEpXOBEHCTBAa mpama. lLludposizamis 103BoISIE
MiHIMI3yBaTH (I3UYHUN KOHTAKT, IIJBUIIATA OMEPATUBHICTH 1 MPO30PICTh
CYJIOYMHCTBA, MPOTE€ BOAHOYAC CTBOPIOE HOBI BUKJIMKU ISl IPABO3aCTOCOBHOI
MPAKTUKH: aanTaiii 3aKOHO/ABCTBA, 3aXWCTy IaHWUX, TEXHIYHOI TOTOBHOCTI
CyJiB, MIJBUIICHHS ITM(PPOBOI IPaMOTHOCTI YYaCHHUKIB IMPOIECY 1 TapaHTyBaHHS
nmpaBa Ha copaBeanuBui cya. HeoOximHO BpaxoByBaTH MiXHApOIHUN JOCBI,
aJanTyouyd WOro JI0 HAIlOHAIBHUX OCOOJMBOCTEH BOEHHOTO dacy, a
KOMIUJIEKCHUA HAyKOBHMI aHaii3 CIPUATHME BU3HAUYECHHIO €(EKTHBHUX IUIIXIB
PO3BUTKY ITU(POBOTO KPUMIHAIBHOTO CYIOYMHCTBA Ta 3aXMCTY MPaB YYACHHKIB
poIIeCy.

Ananiz  ocmannix Oocniomcenv i nyonikayin. OcCTaHHI HAyKOBI
JTOCHIJDKEHHST  mpoOieMaTukd  HU(ppoBoi  TpaHcopmalli  KPUMIHAIBLHOTO
CYIIOUMHCTBA B YKpaiHi 30CEpPEeIKYIOThCSA Ha BIPOBAIKEHHI E€JIEKTPOHHOIO
CYIOYMHCTBA U Bi€OKOH(EPEeHI3B 3Ky B yMOBax BoeHHoro ctany. Haykosii (L.
['mymiko, O. KpaBuyk, A. MoiceeBa, I. Mynpa, P. ConiibHUK Ta 1H.) aHaJII3yIOTh
MOJICPHI3AIlI0 KPUMIHAIBHOTO MPOLIECY, CTBOPEHHS €ICKTPOHHUX IUIaThOopM is
JIOKYMEHTOO00ITY i 3a0e3MneueHHs JUCTaHIIHHOT ydacTi cTopiH. OCHOBHI BUKJIMKU
CTOCYIOThCS 3aKOHOAABYOi ajanTarlii, KiOepOe3neKkH, 3aXucTy NepCOHATbHUX
JAHUX, TIJBHUIICHHS IM(POBOI I'PaMOTHOCTI Ta TEXHIYHOI T'OTOBHOCTI OpraHiB.
BoaHouac 3aiumaroThCsl HEBUPIMIEHUMH TTUTAHHS JTOKA30BO1 CHIIM €JICKTPOHHHX
MarepiajiB, 3a0€3MeUeHHs 3MarajJbHOCTI CTOPIH 1] Yac AUCTAHIIMHUX 3aci/laHb,
CTaOUIbHOI POOOTH EJIEKTPOHHUX CHUCTEM, KOH(IIEeHUIMHOCTI 1H(popMalii Ta

3aXUCTy TpaB YyYaCHHUKIB y pasi kibepatak abo mepeboiB 3B’sa3ky. HeoOximuuii

173



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

CUCTEMHUH MIJIXiJ JO aHaJli3y BILUIMBY LM(pOBI3allli HA MpaBa Y4aCHUKIB MPOLIECY
Ta MiHIMI3aIlii BIMOBITHUX PU3HKIB, 1110 OCOOIMBO aKTyaJbHO B yMOBaXx BIMHM.

Memorwo yiei cmammi € KOMIUIEKCHUW aHam3 ocoOimBocTed UU(poBOi
TpaHcopMallii KPUMIHATBLHOTO CYJOYMHCTBA B YKpaiHi B yYMOBaxX BOEHHOTO
CTaHy.

Buxnao ocnosnoco mamepiany Oocnioxncenns. Ha cydacHoMy erari
PO3BUTKY MTPABOBOI CHCTEMH Y KpaiHU BIPOBAKEHHS €JIEKTPOHHOTO CY/IOYNHCTBA
B KpMMIHAJIBHOMY MPOBA/KEHHI € aKTyaJlbHUM, OCKUIbKH BIATIOBIA€ TEHACHITISAM
nugpoBizanii i onTUMizalii CyI0BUX OpraHiB. ENEeKTpOHHE CYJOYMHCTBO CIpPHUSE
e(eKTUBHOCTI, MPO30POCTI Ta JOCTYHHOCTI MPaBOCYIJsl, AaBTOMATU3YIOUH
00poOKy, 30epiranHs 1 Tepenady MTOKYMEHTIB, CIPOIIYIOUM KOMYHIKAIil0 MiX
CTOPOHAMHU Ta 3a0€3MeuyIoun ONEPATUBHUMN JOCTYII JI0 CYJIOBUX PIIlICHb.

VY  KpUMIHATBHOMY MPOBAIKEHHI €JIEKTPOHHE CYJOYMHCTBO CKOpPOUYYE
CTPOKHM PO3IISIAY CIpaB, 3MEHINYE HaBaHTAXEHHS Ha CYJJiB, MiJIBHUIIYE SKICTh
CYIOBUX pIIIEHb 3aBISKM IIBUAKOMY aHami3zy iHopMalii, MIHIMI3YE PU3HKHU
BTpaTH YW TMIAPOOKM MaTepialliB Ta 3a0e3neuye KOHTPOJb 3a JOTPUMAHHAM
MpolleCyalIbHUX HOPM. BiAMoOBiAHO, BMPOBAKEHHSI Cy4acHUX iH(opMaiiiHux
TEXHOJIOT1A Yy KpUMIHAJILHOMY MPOBAKEHH1 JTO3BOJISIE aBTOMATU3YyBaTH MOAAHHS
Ta PO3IJIsiA KJIOMOTaHb, OTPUMAHHS TOBIIOMJIEHb, MOAAHHS JO0Ka3iB y IU(POBIii
dbopmi Ta peecTpalilo MporecyalbHUX dii. BHUKOpHUCTaHHS €JIEeKTPOHHOTO
CYyJIIOYMHCTBA MA€ TPYHTYBATHCS HA HAJICKHOMY ITPABOBOMY ITiATPYHTI.

[IpaBoBe  3a0e3leyeHHs  E€IEKTPOHHOrO  CyJO4YMHCTBAa B  €Bpormi
3anmouyatkoBaHo Pexomenpamisimu Rec (2001) 2 ta Rec (2001) 3 Kowmirery
Minictpis Pagm €Bponu momo MojepHizamii CylOBHX CHCTEM Ta HaJaHHS
IOPUANYHUX TOCIYT 13 3aCTOCYBaHHSIM Cy4acHUX 1H(opMaliiHux TexHosorii [1;
2]. VYkpaina, sk wien Pagu €Bponm, momydwnacs 10 iHpopMmaTuzaiii CymaoBOi
nisnpHOCTl, yxBanmuBmu 22 TtpaBHa 2003 poky 3akon «IIpo enexTpoHHi

JIOKYMEHTH Ta EJEKTPOHHUU JOKYMEHTOOOIT», SKHil periaMeHTye CTBOPEHHSI,
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o0ir 1 30epiraHHs €JIEKTPOHHUX JOKYMEHTIB [3]. 3aKOHOAABCTBO IOJIO0
CJIEKTPOHHUX JIOKYMEHTIB Ta €JIEKTPOHHOIO JOKYMEHTOOOITY peryiroeThCs
HU3KOI0 HOPMATUBHUX aKTiB, cepell sikux 1 [{uBuibHUM koneke Ykpainu. OgHak 11
MOJIOKEHHSI HE Y3TODKEHI1 3 MpoIlecyaTbHUM 3aKOHOJABCTBOM, Y pe3yJIbTaTi 40ro
YUHHI MTPOLIeCYyaIbHI 3aKOHH HE MICTATH 3TaJIOK MPO BUKOPUCTAHHS €JIEKTPOHHOTO
JIOKYMEHTOO00IT'Yy B CyJ1ax.

BaxxnuBuM HOpPMAaTUBHO-TIPABOBUM aKTOM B aCIMEKTI 3ampOBaJKEHHS
€JIEKTPOHHOIO CYJOYMHCTBA, CEepe]l 1HIIOrO0 B KPUMIHAIBHOMY NPOBAKEHHI, €
3akoH Ykpaiau «IIpo moctyn no cynoBux pimens» [4] Bix 22 rpyaus 2005 poky.
BiH Bu3Hauae UOPUHIUOU JOCTYNy JO CYIOBUX PpIllIEeHb Ta PETYJIOE
¢dbyHKITIOHYBaHHS €MHOTO JAEPKABHOTO PEECTPY CYAOBUX PIIIEHb, 110 3a0e3meuye
BIJIKPUTICTh, KOH(DIICHIIIHICTh Ta YHIBEPCATbHICTh JOCTYMY, CIpHIE peami3alii
mpaBa Ha OCKApPXKEHHSI, OJITHAKOBOMY 3aCTOCYBAaHHIO HOPM, MiJBHUIICHHIO SIKOCTI
CYZIOBHUX PIIllICHb 1 CIIPOIIEHHIO aHaJIi3y CyI0BOI MPaKTUKH [5, ¢. 95-99].

[Ipy mpOMY HAroiOCMMO, IO TEpPEeXif A0 EIEKTPOHHOTO CYIAOYMHCTBA
noTpedye KOMIUJICKCHOTO BUPIIIEHHS CYMYTHIX MpoOjeM 1 3HaYHUX (hpiHAHCOBHUX
BUTpAT, IO Yy TMEpPCHEKTUBI Mae 3a0e3MeUuTH EKOHOMIK KOIITIB. YKpaiHa,
MparHy4d BIJNOBIJATH MIDKHAPOJIHUM CTaHAApTaM JOCTYITHOI'O MPaBOCYAJA,
aKTUBHO JOJy4aeTbcs A0 Mpolecy iHpopMmaTH3allii cyaoBoi cucreMu. €auHa
cynoBa iHopmaliiHo-TenekoMmyHikaiiiaa cucrema (naia — €CITC) aBromaruzye
JIOKYMEHTOOOIr, PO3MOALT CHpaB, OOMIH JOKYMEHTamH, (QiKcalio CyI0BOrO
MIPOIIECY, YUacTh Y 3aCiJIaHHSIX B PEKHUMI BiJICOKOH(EPEHIli, 3BITHICTh 1 HAJaHHSI
1H(pOopMaLiitHOI ToNOMOrH cyAasaM. Y cynax pyHKUioHyoTh Taki Mmoaym €CITC,
ak  «EnekrponHuit  kabiHer», «EleKTpoHHUW cym» Ta  MIJCUCTEMa
BiJicOKOH(EepeHI3B’ 13Ky [6]. BaxmBuM eTarioM BIPOBAKECHHS EIEKTPOHHOIO
CynouMHCTBa € po3pobneHHst Crtpaterii po3BUTKY mpaBocynns Ha 2025-2030

POKH SIK €JIMHOTO JOKYMEHTY peOopMyBaHHsI CyI0BOi cuctemu [7].
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Cepen mpaBOBHX IiJICTAaB YIPOBAIKEHHS €JICKTPOHHOTO CYJOYMHCTBA B
KPUMIHAIBHOMY MPOBAKEHHI BHUAUIAETHCS llojokeHHS Hpo aBTOMAaTU30BaHY
CUCTEMY JIOKYMEHTOOOIrY Cyay, W10 perjiaMeHTtye ii (yHKUIOHYBaHHS:
peecTpaliito Ta PO3MOIIT CHpaB, BU3HAUYECHHS NPUCSHKHUX, 1HOOPMYBaHHS PO
CTaH PO3TJISIAY, OMPHIIOJHEHHS JaHWX, 30epiraHHs eJIEKTPOHHUX TOKYMEHTIB,
(GbOpMyBaHHS CTAaTUCTUKH, BHAAYy KOIIM CyIOBUX pIlIEHb, aBTOMAaTHUYHE
HAJICUJIaHHS JIOKYMEHTIB Ta Tepeaady Cipas 10 eJICKTPOHHOro apXiBy [8].

OxpeMo BapToO 3ayBa)KUTH, III0 B yMOBaX BOEHHOI'O CTaHY MPaBOBA CHUCTEMa
YKpaiHM  CTHUKa€TbCS 3  BUKIMKAMU  I[IOJ0  3a0€3MEUEHHS  BUKOHAHHS
KPUMIHAJIILHOTO  MPOIIECYaJbHOTO 3aKOHOJIABCTBA Ta TapaHTyBaHHS IpaB
YYaCHUKIB POBAKEHHS. 3 OTJIsI1y Ha oOMexeHHs! (hi3MYHOi IPUCYTHOCTI CTOPIH,
CyIOBa CHCTEMa BUKOPUCTOBYE EJEKTPOHHI 3aCO0M 3B’A3KY SIK ajlbTEpHATHBY
TpaauLiiiHuM ¢opMaM KoMyHikaiii. BigeokoHPepeHI3B’ 130K Y KPUMIHATbHOMY
MPOBAKEHH1 3a0€3Mevy€e ONepaTUBHICTh, JOCTYIMHICTh 1 0€3MeKy MpoIecyalbHUX
N, crpusie peamisalii MPUHLMIYY 3MarajibHOCTI Ta TapaHTIsIM aJIBOKATCHKOI
nisibHOCTI.  OmHAaK — MOoro  3aCTOCYBaHHS — CYNPOBOJKYETbCS — NMUTAHHSAMU
igeHTudikamii ocodbu, kKoHdpiaeHUiHoCcTl, ¢ikcamii aid Ta 1HGOpMaLIiHOI
Oes3rneku. AKTyalbHUM € KOMIUJIEKCHUHN aHali3 mepeBar, pU3uKiB 1 BJOCKOHATICHHS
HOPMAaTHBHOI'O PETYIIOBAaHHS €IEKTPOHHOI KOMYHIKAIl B HAA3BUYAHUX yMOBax
JUTSI 3aXUCTY TIPaB yYaCHUKIB MIPOIIECY.

Sk 3a3nauarots | I'mymko Ta A. MoiceeBa, 13 BBEJIEHHSIM BOEHHOTO CTaHY B
VYkpaini KpuUMiHaJbHE MpOlECyaibHE 3aKOHOJABCTBO OYJIO 3MIHEHO, 30KpeMa
HI0JI0 MOPAJKY AUCTAHIIMHUX cyAoBMX 3acimanb. Bing 14 kBiTHa 2022 poky
NUTAHHS [IPOBEACHHS JUCTAHLIMHOIO CyJJOBOIO MPOBAIKEHHS CTAJI0 BUKIIOUYHOIO
KOMIIETEHIIIE€I0 CYyy, a MO3UIlisi OOBUHYBAYEHOTO BTPATHIa BUPIIIAJIbHE 3HAYCHHS
— TPIOPUTET HAJAHO JOTPUMAHHIO PO3YMHHX CTPOKIB po3risany crpasu [9; 10].
CynoBa mpakThKa 3acTocoBye pimeHHs Paau cynmaiB YkpaiHu, 3TiIHO 3 SIKUM

CYIOB1 3acCijaHHS MPOBOIATHCS 13 BUKOPUCTAHHSIM BJIACHMX TEXHIYHHX 3acO0iB
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YYaCHUKIB Tpolecy (CyamiB, MPOKYpOpiB, aABOKATIB, CBIAKIB), a IS 3B’SI3KY
BUKOPUCTOBYIOThCA nporpamu «EasyCony», «ZOOM» tomro [9; 11].

O. KpaBuyk akueHTye Ha MpIOPUTETHOCTI BIACOKOH(EPEHII3B A3KY 13
BJIACHHUX TEXHIYHHMX 3acO0IB 3T1JIHO 3 OHOBJICHOIO apXiTekTypor cr. 336 KIIK
VYkpaiau, 10 CHOpoIye CYAOBHUH pO3IJSA Ta 3MEHIIYE OpraHizaiiiHi i
MarepiainbHi BUTpaTu. OCOOIMBO 11€ BaXJIMBO Mij] Yac BIMHM, KOJIM BUKOPUCTAHHS
CyIiB pi3HHX oOjacTeil aJjis BiJeoKOH(MEpEeHIi MOXe MPU3BECTH 10 BIIKIAICHb
yepe3 MOBITPSHI TPUBOT'M a00 BOEHHI MO/11i, HATOMICTh 3B’ 30K 13 BJJaCHUX 3aC001B
JO3BOJISIE  YYAaCHUKY TpHEmHAaTHCs 3 OesmeuHoro wicis [12]. bimeme 3a Bce,
3aKOHOJABEIlb HAroJIoNIye, 110 JOMMUT CBIJKA, MOTEPHIIOr0 YW CIelialicTa Mae
BIIOyBaTUCS B pEXKHUMI BIICOKOH(EpEHIll JMIe B NPUMILIEHHI CYAY,
BU3HAUYCHOMY CYyJIOM, aje TMiJi 4Yac BOEHHOTO YW HAJ[3BUYAHHOTO CTaHy
JIOMYCKAETHCSI MOXKJIMBICTh JOMUTY 3 BAKOPUCTAHHSIM BJIACHUX TEXHIYHUX 3aCO01B
y BUHSTKOBUX BUTajkax [12].

JucranuiiiHi cyloBI 3acijaHHS, MOMNPU iXHIO aKTyaJbHICTb Y BOEHHHUX
yMOBaX, MalTh CYTTEBI TEXHIYHI Ta MPOIEAYPHI HEJOJIKH, Ha SIKIi 3BEPTaIOTh
yBary agBokaTu. Cepesl OCHOBHHUX MPOOJIEM HA3WBAIOTh: CKJIATHOIII 3 HAICKHOIO
inmenTudikariero ocobu 0e3 MEepPeBIpKU OPUTIHAIIB JOKYMEHTIB, HEMOXXJIUBICTh
3a0e3MeuYnTH O3HAHOMIICHHS YYacHHUKa 3 HOro mpaBaMH Ta OTPUMATH BIAMOBIIHY
PO3IIUCKY, a TAKOX PU3MKH MOPYIICHHS KOH(IICHIIIHHOCTI, HEYIIepeHKEHOCT1 Ta
MOXKJIMBICTh CTOPOHHBOTO BIUIMBY Ha 0c0o0y mmo3a Mexamu cyay [9]. Bkazani
HEJOJIKK ICTOTHO BIUIMBAIOTh Ha SKICTh 1 CHPABEJIMBICTE KPUMIHAIBLHOTO
nporiecy. Jlms  iX  TOMONAHHS TMPOTMOHYETHCS  BIPOBAIKCHHS  JOIATKOBHX
udpoBux 3aco0iB iAeHTH(IKAIIT (ENIEKTPOHHUM MIiANMUC, O10MEeTpisl, 1HTEerpais 3
nepkaBHUMU peectpamu). BignosigHo no 4. 5 cr. 336 KIIK Vkpainu, ydacts y
JTUCTAHIIMHUX 3aCITaHHAX JOIMYCKAEThCA 13 3aCTOCYBAHHSM BIACHUX TEXHIYHUX
3ac001B Ta KBaJIi(hiKOBAaHOTO EJIEKTPOHHOIr'O MiAMUCY 3TiHO 3 BUMOTramMu €auHO1

cynoBoi 1H(popmarliiino-komyHikaiiiHoi cucremu [10]. TIpore HaBiTH 1 3ax0au
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HE TapaHTylTh a0COJIOTHOI JOCTOBIPHOCTI, IO MIATBEPIKYE OOIPYHTOBAHICTH
a/IBOKaTChKUX MOOOIOBaHb.

[Ilono 0013HAHOCTI YYaCHUKIB y CBOiX MpaBax, TYT JAOLIBHO 3alpOBaAUTH
iHTerpoBaHi  1U@pPoBI  NPOTOKONM, AKI O JO3BOISUIA  aBTOMATHU30BaHO
M1TBEP/KYBATH O3HAHOMIIEHHSI 0co0M 3 1i mpaBaMu mepes] MoYaTKOM 3aciaHHS.
[le MOXke YaCTKOBO BUPIIIUTH MPOOJIEMY OTPUMAHHS PO3NUCOK Y AUCTAHI[IHHOMY
pPEeXHUMI, X04a JOJACHKHUIN (haKkTop 1 HaJaNll 3aUIIATUMETHCS BaXMBUM. [IuTanHs
KOH(IAEHIIIMHOCTI Ta HEYNEePeIXEHOCTI 3acCIyrOBYIOTh OKpPEMOI  yBaru.
Jucranuiitnuii ¢popmaT JIHCHO YCKJIQTHIOE KOHTPOJb 3a TUM, UM HE mepeOyBae
ocoba TMiJg CTOPOHHIM BIUIMBOM a00 IMICHUXOJOTIYHUM THUCKOM. MOoXKkHa
3allpONOHYBAaTH BUKOPUCTAHHS CIIEHIaTbHUX MPOIEAYp, HAPUKIIA, 000B’I3KOBE
BIJICOCIIOCTEPEKEHHS 32 BCIM IIPOCTOPOM, Ji€ IiepedyBae ydacHHUK, a00 3alydeHHs
HE3aJIeKHUX CIOocTepiradiB  onjaitH. OpHak, TMOBHICTIO YCYHYTH PpU3HKHU
BTPY4aHHS CKJIQJHO.

3aranom, AUCTAHI[IMAHI 3aCIJaHHs — LI€ BUMYILEHUNA KPOK PO3BUTKY CY/I0BOi
CUCTEMH, SIKUW Mae CBOi MepeBard Ta HEAONIKH. B yMoBax BiffHM BOHHM CTalOTh
HE3aMIHHMMH, ajie BOJHOYAC BUMAaralTh I[IOCTIHHOTO BJIOCKOHAJICHHS SK
TEXHOJIOTIYHUX PIIIEHb, TaK 1 3aKOHOJABYOT0 PEryIIOBaHHS, 00 MaKCHUMAaJIbHO
3aXMCTUTU TIpaBa YYAaCHUKIB Tpolecy Ta 3a0e3MeuuTd  CIPaBeIJIMBICTD
KPUMIHAJILHOTO CY/IOUMHCTBA.

Bucnosku. OTxe, BOPOBADKEHHS  EIEKTPOHHOTO  CYIOYMHCTBA B
KpUMIHAJILHOMY IPOBA/PKEHHI1 BIJIIIOBI/Ia€ CBITOBUM 1 €BPONEHCHKUM CTaHAapTaM
3MIACHEHHS TPaBOCYAJs, a TaKOX Cy4yaCHHM BHUKIMKAM, IO CTOATH IEpen
IPaBOBOKO cucTeMor0 YkpaiHu. lle He iumie TexHIYHE HOBOBBEIEHHS, a M
CTpaTEriuyHuil HaNpsIMOK PO3BUTKY CYJOBOI BIaJy, KU nepeadayae miJBUILIEHHS
npodeciiftHOTo PiBHS CY/JiB, BIOCKOHAJICHHS MEXaHI3MI1B 00MiHY iH(OpMaIli€ro Ta
CTBOPEHHsSI €IMHOI aBTOMAaTHM30BaHOI CHCTEMH JIOKyMEHTOOOIry. 3araiom,

CJICKTPOHHE CYIOYMHCTBO € TEPEAYMOBOIO Ui (OPMYBAaHHS BIAKPUTOTO,
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JIOCTYITHOTO Ta €(EeKTUBHOTO CYIOBOTO MPOIIECY, IO CHOpPHUSAE 3MIITHEHHIO JOBIpU
CyCHUIbCTBA JIO CYAOBOI BiaAu 1 3a0€3MEUEHHIO CIPaBEIJIMBOTO pPO3IJSAY B
KPUMiHAIBHHUX MPOBAKEHHSIX.

KpiMm TOro, B ymMoBax BOEHHOTO CTaHy OJIHIEIO 3 TOJIOBHHX TapaHTii
3a0e3MeUeHHs JOCTYNy 10 MPaBOCYIS Ta 3aXHCTy IpaB yYaCHUKIB MPOLECY €
BUKOPHUCTaHHS B1JACOKOH(EPEHI3B’A3KY Y KpUMiHAIbHOMY MpoBakeHHi. [lompu
CYTTEBI TepeBaru AUCTaHINIHOTO (popmaTy, 30KpemMa OnepaTUBHICTh, THYYKICTh 1
MOXIJIMBICTb TPOBEACHHS CYAOBUX 3acilaHb Yy HaJ3BUYaWHUX YyMOBaXx,
3aJIMIIAIOTHCS aKTYaJIbHUMU MUTaHHS 1AeHTu(IKalii ocobu, 3aXucTy iHpopmarii,
KOH(IAEHIIIMHOCTI Ta HEYNEepeIKEHOCTI CYI0BOro po3risiay. BupimeHHs nux
npobseM  moTpedye  MONANbIIOTO  BIOCKOHAJNEHHS  3aKOHOJAB4oi  0OasW,
BIIPOBA/KCHHSI CYYaCHUX TEXHIYHMX 3ac00iB 1 YITKOrO perjaMeHTyBaHHS
POLEAYP, 110 T03BOJUTH MIHIMI3YBaTH PU3UKH Ta MIJBUILUTU PIBEHb JOBIPH 0

THCTUTYTY IUCTAHIIIHOTO CYJOYHNHCTBA.
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KPUMIHAJIBHE ITPOBA/I’KEHHA B YMOBAX BOEHHOI'O
CTAHY: PEAJII CbOI'OJEHHS TA MTPOLIECY AJIbHI HOBEJIU

CRIMINAL PROCEEDINGS UNDER MARTIAL LAW: CURRENT
REALITIES AND PROCEDURAL INNOVATIONS

Anomauis

Y crarTti  JOCHIPKEHO BIUIMB BOEHHOTO CTaHy Ha  3M1MCHEHHS
KPUMIHAJILHOTO ~ TPOBAa/KEHHA B YKpaiHl. 30CEepemkeHO  yBary Ha
Oe3MpeleICHTHUX BUKIMKAX, M0 TOCTaIM Tepell CHUCTEMOI0 KPUMIHAIBHOL
IOCTHUIIIT MIC/ISI MOYaTKy MOBHOMAcCIITaOHOI 30pOifHOI arpecii pociiicbkoi geaepanii
24 mrororo 2022 poxy. PoO3kpuTO BIUIMB BOEHHOTO CTaHy Ha BCl AacleKTH
MPaBO3aCTOCOBHOI MPAKTUKHU: BiJ OMEPAaTUBHOI ajanTaiiii HOpMaTUBHOI 0a3u 10

3MIHM KOMIETEHIIT Jep)KaBHUX OpraHiB, OOMEXEHHsS TpaB JIOAUHU W
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pedopMyBaHHS TMPOIEAYpP JAOCYIOBOTO PO3CHiAyBaHHS. 3A1MCHEHO aHalli3
MPABOBUX HOBAIlIH, 5IKi, 3 OJHOTO OOKY, MiJBUIIYIOTh THYYKICTh Ta €(DEKTUBHICTD
KPUMIHQJILHOTO TIpOLECy, a 3 IHIOr0 — MOPOJKYIOTh PHU3UKH HaIMIPHOI
KOHIIEHTpAIlli MOBHOBAXEHb y CTOPOHU OOBHMHYBAaUEHHS Ta MOXJIMBI 3arpo3u
3acajjaM BEpPXOBEHCTBA IpaBa 1 3MarajbHOCTI. 30KpeMa, MPOaHaTI30BaHO 3MIHU
3aKOHOJIAaBCTBA, 1[0 CTOCYIOThCS TMpPOIECyaldbHUX TapaHTI Ta PO3MOILTY
KOMIIETEHIIII MDK CYIOM 1 TIPOKYPaTypor, OCOOIMBOCTEH MPOBEACHHS CII1TINX
(po31IyKOBHX) i, 3aCTOCYBaHHS 3amMOODKHMX 3aXOiB Ta aBTOMAaTHYHOI
nposioHTanii cTpokiB 13o0iiwii. JlocimkeHo nmutaHHs OamaHCy MK MyOIIYHUMU
iHTepecaMu O€3MeKH JIepXKaBU Ta 1HAUBIIYaJIbHUMHM TIpaBaMU YYacCHHUKIB
KPUMIHAIBHOTO TPOBAKEHHSA, 30CEPEKYIOUMCh Ha MpoOsieMax OOMEKECHHS
MPOLECYAIbHUX TapaHTIi, 3a0e3MeueHHs CIPaBEIJIMBOCTI CYJOBOT'O PO3TISY,
PIBHOCTI CTOpIH Ta 3amoOiraHHs 3JI0BXHBAHHSAM 3 OOKY CIITYUX 1 MPOKYPOPIB.
OOrpyHTOBaHO HEOOXIAHICTH 1HTErpallii HUGPOBUX TEXHOJIOTIH y KpUMIHATHHUI
IpoIieC B yMOBaX BOEHHOTO CTaHy, CTaHJApTH3allii €NEeKTPOHHUX MPOLEnyp i
rapanTyBanHs iH(MopmamiitHoi Oesneku. [ligkpecieHo, 1O TNEPCIEKTUBU
BIOCKOHAJICHHS 3aKOHOJABCTBA TOJSTAIOTh Y TIOCHJICHHI CYJIOBOTO KOHTPOJIIO,
3aMpoBa/XKEHH] J0JAaTKOBUX MpPOLECyalbHUX TapaHTiii Ta MpPUBEICHHI HOPM Yy
BIJIMOBITHICT 13 TPEIENCHTHOI TMPAKTHKOK MDKHAPOIHUX MPABO3AXUCHUX
THCTUTYITIH.

Knrouosi cnosa: kpumiHaibHEe MPOBAKEHHS, TMPABOBUI PEXUM, BOEHHUU

CTaH, KOMIIETEHIIIs, CJIi4l (PO3MIyKoBi) aii, peopMyBaHHs, TpaHCcHopmaIlris.

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.

Ilocmanoexa npobnemu. BoeHHMIT cTaH B VYKpaiHi TOCTaBUB TEpe]
KPUMIHAJIILHUM TIPOBA/DKEHHSM HOBI BUKIMKH, 10 MOTpeOyBaM MIBUIKOI
aJIanTairii 3aKOHO/IaBCTBA, CY/IOBOI CHCTEMH Ta MPAaBOOXOPOHHUX opraHiB. Okpim

e(peKTUBHOCTI, 0COOIMBA yBara MpUIUISE€TbCA 3aXMCTY OCHOBHHUX IpaB JIIOAWHH,
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30KpeMa IpaBa Ha cropaBeyiuBuil cyd. BiliHa BusiBuna cimaOki MiCUS YUHHOT
CUCTEMH, aKTyaJli3yBaBIIM TMHUTaHHS MPOLECYaATbHUX TapaHTid, po3MOAlTy
KOMITIETEHLIII MIXK CYZIOM 1 MPOKYPaTyporo, a TAKOXK YAOCKOHAJICHHS CIIAYMX 1A 1
3anmoOikHUX 3axojiB. (OcoOnuBOro 3HaueHHs HAOynMM HOBI MpOIECyalbHI
MEXaHI3MH, CIPSMOBaHI Ha OallaHC MDK JCp)KAaBHUMH I1HTepecaMu Oe3IleKH Ta
IpaBaMu YYaCHUKIB KpUMIHAIbHOrO mpoiecy. [licig moyatky nmoBHOMacmTabHOI
arpecii pociiicekoi enepartii 24 mororo 2022 poky, MpaBOBUMA PEKUM BOEHHOTO
CTaHy mependayae poO3IIMPEHHS NMOBHOBAXEHb JEPKABHUX OPraHIB 1 THMYAcOBI
oOMeXeHHs OCHOBHHX TipaB jroauHu [1]. Lle 3ymoBItOe HEOOXITHICTH HAYKOBOTO
aHaJli3y HOBMX HOPMAaTUBHUX 3MiH Ta iX BIUIMBY Ha MPABOBUN CTAaTyC y4aCHUKIB
KPUMIHAJILHUX TIPOIIEAYD.

Ananiz ocmannix 0ocnioxncens i nyonikayin. CTaH HAyKOBHUX JTOCIIIKEHb
NpoOJIeMAaTHKX BIUIMBY BOEHHOTO CTaHy Ha 3A1MCHEHHS KPUMIHAJIbHOIO
MPOBA/KEHHSI XapaKTePU3YETbCS 3HAYHOK YyBArol HAYKOBIIIB JI0 MHUTaHb
3a0e3neueHHd OalaHCy MDK €(QEeKTUBHICTIO KPUMIHAJIBHOTO TMpolecy Ta
JOTPUMAHHSM OCHOBHHMX KOHCTUTYIIIWHUX TIPAB JIIOAMHU B YMOBaX HAJI3BUYANHUX
paBOBUX pPEXUMIB. 30Kpema, y cBoix mnpausx yueni (/.P. Brnacenko,
O.0.I'ymun, B.A.3aBtyp, O.B.Iluenina, O.l Tumenko, B.B. Tomnuiii,
T.I'. ®omina i 1HIII) aKIEHTYIOTh HAa HEOOXIAHOCTI JOTPUMAaHHS OanaHCy Mixk
e(eKTUBHICTIO KPUMIHAIBHOIO MPOIECY B YMOBAaX MPaBOBOTO PEXUMY BOEHHOIO
CTaHy Ta 30€peXECHHSM OCHOBHUX KOHCTHUTYIIWHUX TMpaB JIIOJUHU. 3HAYHA
KUIBKICTh JIOCTIPKEHb aHaTI3ye BIAMOBIAHICTh HAIIIOHAIBHUX 3aKOHOJIaBYUX
HOBallll MDKHApOAHUM CTaHAapTaM 3aXWUCTy MpaB JIOJUHH, a TaKOX 3BEpTae
yBary Ha pPHU3UKH HAJIMIPHOI KOHIIEHTpAIlli TMOBHOBAXEHb Yy CTOPOHH
oOBHHYBaueHHs. BomHo4yac HaykoBa JTUCKYCIS 3aJUIIAETHCS BIAKPUTOIO IIOO
ONTUMAJILHUX MOJENICH ajanTallii KpUMIHAJIBHOTO IPOIECy A0 YMOB BOEHHOTO

CTaHy.
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Tomy wmemoro yiei cmammi € BceblyHE BHUBYEHHS MoAuQIKaIii
KPUMIHAJILHOTO TPOIECYAIbHOTO PETYJIIOBAHHS B TEPiOJI BOEHHOTO CTaHy Ta
BU3HAYCHHS IXHBOI Y3rO/KEHOCTI 3 KOHCTUTYIIHHUMH CTaHAApTaMHU.

Buxnao ocnosnoco mamepiany oocniosxcenus. 3 METOI0 BU3HAYEHHS BIUIUBY
BOEHHOT'O CTaHY Ha MPOILENYPY 3AIMCHEHHS KPUMIHAIBHOTO MPOBAKEHHSI BAPTO
nepenyciM 3’sCyBaTH T'e€He3y HOPMATHUBHOIO PETYJIOBaHHS BKazaHOI cdepu
CYCIUIBHUX BITHOCHH. 30KpeMa, €BOJIOIIS KPUMIHAIBHOTO TMPOIECYaThbHOTO
npasa posnoyvanacs micis noaiit 2014 poky, konu YKpaina 31TKHYJIacs 3 aHEKCI€I0
Kpumy ta 36poiiHuM KOH(IIKTOM Yy CX1IHUX perioHax. 3aKOHOJIaBYUM akT Bif 12
cepriig 2014 poky migx HomepoM 1631-VII inTerpyBaB 10 MpolieCyalbHOT'O
KOJZICKCY CHEIlialbHUN PO3MUI, MPUCBIYCHUA JTOCYJOBOMY PO3CTiAyBaHHIO B
eKCTpaopAMHApPHUX yMOBax [2, c. 546-548]. IlepBicHa Bepcis HUX HOPM Maja
HEJOJIKA  IIOJI0 OpraHizaimii Harisay 3a [OPOLECYyalIbHOW  MISUIbHICTIO
npokypopis [3, c. 271].

Bognouac macmtabHa 30poiiHa arpecis 2022 poky iHIIiIOBajia TTUOOKI
3akoHoaaBul pepopmu. HopmaruBamii akt Ne 2201-1X, yxBanenuit naBecHi 2022
POKY, JIOKOpDIHHO 3MIHUB mpollecyanbHe perymoBaHHs [4]. [IpuHIunoBoro
1HHOBAIJI€IO CTAJIO 3aKPIIJICHHS MOJOXKEHHS MPO Te, 10 HAA3BUYANHUI MpaBOBUI
pexxuM Moaudikye MeXaHI3MH peamizalii MpouecyalbHUX MPUHIMIIB, ale He
aHYJIIO€ TXHIO CYTHICTB [5, ¢. 18].

3MIHA y pO3MOALTI KOMIETEHIIT MiX CyIOM 1 TPOKypaTyporo TiJ dac
BOEHHOTO CTaHy mnependadaroTh JejeryBaHHS (QYHKLIM  COiq4oro  cynui
MIPOKYPOPCHKUM  OpraHaM, 30KpeMa IIOJI0 CAHKIIIOHYBAaHHS MPOIECYyaTbHUX
MIPUMYCOBHUX 3aXO1B, 130Js111T migo3proBaHux a0 30 110, 703BOMIB HAa OOIITYKH M
OTJISIIM  KUTJA YW 1HIIIIONO BOJIOAIHHS ocobu. OpHak Taka Tmepeaada
IOPUCAUKIIMHUX TTOBHOBAXKEHb CTOPOHI OOBHHYBAYEHHS MOPYIIIYE MPOIECYAbHY
piBHOBAry, MPUHIIAIKA 3MaraJbHOCTI W CYNEPEUYHUTh €BPONEHCHKUM CTaHIapTaM,

0coOJIMBO LIOJ0 MpaBa oOMpaTH HaWCyBOPIIKN 3amoOiKHUN 3axia. HaitOimbiry
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KPUTHUKY BUKJIMKajga HOpMa PO aBTOMATUYHY MPOJIOHTAIIII0 CTPOKIB 130JIA1111, SIKY
Koncrurymiitnuii Cyn y 2024 polii BU3HaB Takoro, 1o nopyiye OCHOBHUM 3aKoH,
HaroJIOCHMBIIIM HAa HEIOMYCTUMOCTI TIOBHOTO HIBEIIOBAHHS KOHCTUTYLIMHUX
rapaHTiii HaBiTh 3a HAA3BUYAMHUX oOcTaBHWH [2, c. 547; 6; 7]. 3anmpoBaKeHHS
aBTOMATHYHOI TpOJIOHTAIi ©0€3 CyIOBOTO KOHTPOJIO CTBOPIOE  PUBHKHU
37I0BXKMBaHb Ta HAJAMIPHOTO OOMEXEHHS IMpaB, TOMY pilieHHss KOHCTUTYLIHHOTO
Cyny 11010 ii HEKOHCTUTYIIMHOCTI € TIO3UTUBHUM, MITBEPIKYIOYN HEOOX1THICTh
JOTPUMAaHHS KOHCTUTYI[IHHUX rapaHTiil HaBiTh Y HAA3BUYATHUX YMOBAX.

Oxpemo 3a3HaYUMO, IO MiJ BILTUBOM MPABOBOIO PEKUMY BOEHHOTO CTaHy
3a3Ha)IM TpaHchopmalii nporeaypu ciaiauux (po3lMIyKOBUX) Aid. 3aKOHO/aBEllb
3allpOBaUB MOXIIMBICTh 3AIACHEHHS OOWIYKIB 1 OIJSAIB Y JKHUTJIOBUX
OpUMIIIEHHAX 0€3 ydacTi MOHSTUX — HE3alHTEPECOBaHMX 0Ci0 — 3a HasgBHOCTI
00’ €KTUBHHUX IEpenIkoj] abo 3arpo3 ixHii Oe3neri. KoMneHcaTopHuM MeXaH13MOM
BU3HAYCHO HEMEPEepPBHE BiJICOMOKYMEHTYBAaHHS mporecyanbHux 1ii [6]. Biamosa
BIJl 3QJIy4€HHSI HE3alHTEPECOBAHMX OCIO 3HMKYE PIBEHb 30BHIIIHBOTO KOHTPOJIIO
Ta TIOPOJKYE PHU3WKH JJIi TapaHTi MpaB y4YaCHUKIB TIPOBADKCHHS, aJlKe
BiJleodikcallisi He 3a0e3neuye MOBHOI 3aMiHU 1HCTUTYTY MOHSATUX. 3aKOHOJABElb
BU3HAUMB [IBI MIJCTABU JJI1 HE3aJTyYEHHS MOHITHX: pealbHa HEMOMJIIUBICTH iX
3aydeHHS Ta PU3UKHU JJIs1 O€3MEeKH; OIIHKY X 00CTaBHH 31MCHIOE CIIITYUH, a iX
OOTpYHTOBAHICTh MIJJISATAE CYIOBIA MEpeBipIll MPHU OIliHIN J0Ka3iB. OIiHKa IUX
OOCTaBHH TMOKJIAJAETHCS HAa 0CO0y, IO MPOBOAWUTH CHig4l (PO3LIYKOBI) ii,
BUXOJIIYM 3 KOHKPETHOI CUTYallii, 30KpeMa TEepPUTOPIaIbHOI OJIU3BKOCTI 10 30HU
OoloBux n1d yu 3arpo3u oOctpimiB [5, c. 18]. CymoBi opranum Hajgam MOXYTb
MEePeBIpPITH OOIPYHTOBAHICTh TaKUX PIIIEHb MPHU OIIHIOBAHHI MPUJATHOCTI
JIOKa31B.

Ha nam norsia, TpancdopmMaitist mpouenyp Ciaiauux (po3nryKoBUX) Al I
BITABOM BOEHHOT'O CTaHy € BHMYIICHHM KPOKOM, 3yMOBJIEHHUM pEaTbHUMHU

3arpo3amMu Il YYaCHHWKIB ~ KPUMIHQJIBHOTO  TMPOBADKEHHS,  30KpeMa
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He3alHTepecoBaHuX oci0 (moHATHX). B yMoBax O0MOBHX M1il 3ayd4eHHS! MOHSATUX
4acTO HEMOXJIHBE a00 HeOe3NeuHe, TOMY Jiep)kaBa BIPOBaAMIIa Bijeodikcallito K
aIbTEpPHATUBHUNA KOMIIGHCATOPHMI MexaHI3M. BojaHouac Taka 3aMmiHa He
3a0e3neuye MOBHOI €KBIBAJIEGHTHOCTI 30BHINIHHOTO KOHTPOJIIO, 110 MPUTAMaHHUN
IHCTUTYTY TIOHATHX, 1 CTBOPIOE PU3UKHU 3JIOBXKHBaHb 3 OOKY MPaBOOXOPOHHUX
opraHiB. HagaHHs mpaBOOXOPOHIISIM IMCKpEIli 1100 BIAMOBH BiJ 3aJIy4eHHS
NOHATUX MOTpedye 4ITKOi perjameHTarii, ¢ikcaiii MOTHBIB y MpPOLECyaTbHUX
JIOKYMEHTaX 1 000B’SI3KOBO1 CY/IOBOi IIEPEBIPKH MPABOMIPHOCTI TaKUX PIIICHb IS
3a0e3MeueHHs TOTPUMAaHHS TPaB JIFOIUHH Ta JOMYCTUMOCTI JI0Ka3iB.

OxpeMy yBary ciii OpUIUIUTH aHali3y BIUIMBY BOEHHOTO CTaHy Ha
PETyYIIOBaHHS 1HCTUTYTY 3aMO0DKHHUX 3aX0/AiB. 30KpeMa, ICTOTHUX 3MiH 3a3Hajia
Ipoleypa 3aCTOCYBaHHS HAaHOUIbLI CYBOPOrO 3aro01)KHOTO 3aX0Jy — TPUMAaHHS
nig BapToro. HalOinbm AUCKYCIHHUM CTajno MOJIOKEHHS MO0 aBTOMATUYHOTO
MIPOJIOBKEHHSI CTPOKY 130JIAA1111 OCOOM MICIIs 3aBEPIICHHS 11 CYJ0BOTO PIllICHHS y
pa3i HEMOXJIMBOCTI MOro MOHOBJICHHS, SIK€ MOIJIO TPUBATH JO JBOX MICSIIIB.
Bkazana Hopma Oyrna mpeaMeToM oO0IpyHTOBAHOT KPUTHKHU, OCKITIBKU CYyIEpednsia
OCHOBHOMY TPUHIIMITY 3IIMCHEHHS CYJOBOTO KOHTPOJIO 3a OYyIb-IKUMHU
BUMAJAKaMH 11030aBJjieHHs BOJi. [Ipo/IOBXKEHHS CTPOKY 13011111 0€3 yxXBaju cyay,
HABITh 3a EKCTPAOPAMHAPHHUX OOCTaBWUH, HE BIANOBIAAIO MIKHAPOIHUM
CTaHJapTaM 3axHUCTy MIpaB JIIOJAUHU Ta MPAKTUIl €BpONENHCHKOro Cyay 3 IpaB
moauan. Y nunHi 2024 poxy Koncturynitnuit Cyn YkpaiHu nNpuitHsIB pillieHHS,
SKUM BU3HAB 3a3HAYCHE MOJIOKCHHS HEKOHCTUTYIIMHUM. Cya MiJIKPECciIuB, IO
aBTOMAaTHYHE MPOJOBKEHHS CTPOKY 130JiLI11 O€3 3/11IICHEHHS CY0BOI0 KOHTPOJIIO
MOpYITye KOHCTUTYILIMHI TapaHTii CBOOOJM, MpPaBO HA CYJOBUM 3aXHCT Ta
NPUHIIMI BepXOBeHCTBA mnpasa. [licis 3akiHUEHHS TPUMICAYHOIO TEPMIHY 3
MOMEHTY TPUUHSTTS BIAMOBIIHOTO pIIIEHHS HOpPMa BTpaTWia YUHHICTH [6].
Bkazane pilmeHHss MIATBEPKYe, L0 HAaBITh 3a YMOB il HaJA3BUYAMHOIO

IMPaBOBOI'O PCKUMY HC NOIYCKAECTHCSA ITOBHC CKACYBAHHA CI)YHI[aMeHTaIH)HI/IX IIpas,
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a Oynp-sKi iX OOMEXEHHS MaroTh 3A1MCHIOBATHCS y CYBOpIA BIAMOBIAHOCTI IO
KOHCTUTYIIIHUX MTPOLEAYD.

OnHo4acHO 3aKOHOJIABCTBO Mependavae creliaibHi MEXaHi3MHU CKacyBaHHS
OOMEXyBaJIbHUX 3aXOJIB JIJIi OKpeMHX KaTeropiii oci0. 3okpema, cr. 616 KIIK
VYkpainu rapantye mnpaBo MmiJo3prOBaHUM a00 OOBHHYBAYECHHM, SKI YTPHUMYIOThHCS
M1J] BAPTOIO, 1HILIIOBATH CKAaCyBaHHSI 3all001KHOTO 3aX0/ly 3 METOIO MTPOXOIKEHHS
BIMCHKOBOI CTy>K0M mia yac MoOuTi3anii. 3a3HaueHe MpaBO HE 3aCTOCOBYETHCS 10
010, SIKUM 1HKPUMIHOBAHO 3JIOYMHU MPOTHU HAI[IOHAIBHOI O€3MEeKH Ta 1HII TSHKKI
KpUMiHaJbHI MpaBomnopyieHHs [7]. Peanizalis 1poro MexaHi3my YCKJIaJIHIOEThCS
HEOOXI1IHICTIO HaJaHHS MEIMYHOI'0 BHCHOBKY II[0JIO0 MPHUAATHOCTI JI0 BICHKOBOI
CITy>KOH, 1110 CTBOPIOE JTOJIATKOBI TPYAHOII 7S 130JIbOBaHUX OCi0.

VY nepion nii IpaBOBOr0 PEKUMY BOEHHOTO CTaHY B MEXaX KPUMIHAJIBHOTO
MPOBAKEHHSI OYyJI0 BIPOBAIKEHO IMpOLEnypy OOMIHY BlHChKOBOIOMIOHEHHX. Ha
3aKOHOJAaBYOMY PIBHI BPETYJIbOBAHO TMOPSAOK CKACYBAaHHS 3allO0KHUX 3aXOJiB
UL Tiepenadi ocid B 0OMiH K BIMCHKOBOIONIOHEHUX. Bimmosigao mo cr. 201-1
KIIK VYxkpaiau mpoxypop YMOBHOBaXEHUW 3BEPTATHCS 110 CYAY 3 BIAMOBIIHUM
KJIOTIOTAHHAM TICJsI TPUUHATTS YINOBHOBAXEHUM OPraHOM pIlIEHHS TIpO
nepeaady  KOHKpeTHoi ocoOu. HeoOximHuMuM  ymMOBaMHM €  HasBHICTh
JIOKYMEHTAJILHOTO MiITBEPKEHHS PIIIEHHS Mpo 0OMiH Ta MUCHMOBA 3roJia 0COOH
Ha Taky mepenady. Marepiaid TOBUHHI OYyTH HaJaHl IMiJ03prOBaHOMY abo
OOBMHYBauUE€HOMY HE MEHII HIXK 32 TPU TOAMHH JI0 PO3TJISIAY KIomoTaHHs. Po3risia
KJIOTIOTAHHS 31MCHIOETHCS HEraifHO 3a ydacTio npokypopa [6]. He3Bakarouu Ha
Te, 110 MpoIeAypa He nependayac o00B’I3KOBOI y4acTl 3aXMCHUKA, KpUMIHAIbHE
npolecyaibHe 3aKOHOJaBCTBO MICTUTh BUIIAJAKU O0OB’A3KOBOI y4acTi aJlBOKaTa Ta
HA/IaHHS MIPABOBOI JIOTIOMOTH, 30KpeMa y CrpaBax Mpo OCOOIMBO TSXKKi 3J0YMHH.
3 ommay Ha XapakTep BOEHHHMX 3JI0YMHIB, YYacThb 3aXHMCHHUKA Mae
3a0e3neuyBaTucs BIJMOBIIHO 0 3arajbHUX MpaBuil. [licis npudHATTS pilieHHs

PO CKAaCyBaHHS 3amoODKHOTO 3axoly ocoba mepefaeThecss TiJ KOHTPOJIb
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YIIOBHOBaKEHOTO oprany. CymoBe NPOBAa/DKEHHS 3YMUHSIETHCS 10 MOMEHTY
dbakTUUHOrO OOMIHY BIMCHKOBOIIOJIOHEHOTO a00 OTpuMaHHA 1HoOpMallii 00
HOro He3aBepIIEHHS, MIC/IS YOT0 MPOBAKEHHS MIJJISTa€e BITHOBIECHHIO [6].

Y wMexax [IOCHIJDKEHHS BIUIMBY BOEHHOTO CTaHy Ha 3A1HCHEHHS
KPUMIHAJILHOTO TIPOBA/KEHHS CIiJ] 3a3HAYUTH, 110 HOBEJIM OXOIMWIN TMUTAHHS
BU3HAYEHHSI KOMIICTEHIIIT CY/IB 3a TEPUTOPIaJbHOIO O03HAKOIO. 3TiAHO 3 HOBUMU
MOJIOKEHHSIMU, TPOIECyallbHI JOKYMEHTH HAJICUIAIOTBCA J0 CYAYy 3a MiICIeM
3aBEpIIEHHSI JIOCYJOBOTO PO3CIIAYBaHHS, a Y BHIIAJIKy HEMOXJIUBOCTI — JI0
HalOmDK4oro (QyHKIIOHYt0oUoro cyay [6]. 3a 00’€KTUBHOI HEMOMXJIHBOCTI
3MIIACHEHHS TIPABOCYIJII 3aCTOCOBYETHCS MpoIleaypa 3MIHH MiACYIHOCTI NUISIXOM
MPUIHATTS pilieHHs BUIoro pamoro mpaBocy sl 3a MOAAHHSIM KEpiBHUKA BHUIIOI
CYIOBOi 1HCTaHIII a00 NUIAXOM BUJAHHS BIJMOBIAHOTO PO3MOPSIKEHHS y pasi
HEMOXXJIMBOCTI (hyHKU10HYBaHHA Paau [§].

Oxkpemo 3ayBakuMo, 110 HOBOBBeA€HHs 2024 poKy Haaallo HaWBUIIOMY
MPOKYpOpPY KOMIETEHIIF0 BHU3HAYaTH MiACHIIHICTh BIACHKOBUX 3JIOYMHIB,
nepenbadeHux crarrsmu 407 1 408 KpumiHaibHOTO KOIEKCY, 1HIIUM OpraHam
nocyoBoro posciaiayBanss [9]. Lle cnpssMoBaHe Ha MiBUILICHHS ONEPATUBHOCTI U
e(eKTUBHOCTI PO3CIIAYBaHHS BOEHHMX 3JI04MHIB. Ha Hamy aymKky, HagaHHS
HAWBUIIIOMY MPOKYPOPY TMpaBa BHU3HAYATH TMIJCIIIHICTh Ha3BAaHUX BINCHKOBHUX
3JIOYMHIB Ma€ SK TO3UTHBHI, TaK 1 TOTEHIIIHHO pPU3UKOBAHI HACIIIKH.
[lentpamizamiss MIACHITHOCTI JO3BOJSIE IIBUAKO pearyBaTd Ha BIHCHKOBI
KpUMIHAJIbHI TPaBOMOPYIIEHHS, IO € BAXKIWBUM Y IE€pioJ MacIiTabHOro
30pOoMHOr0 KOH(JIIKTY Uil MIATPUMAaHHS MPaBONOPSAAKY Ta BHUKOHAHHS
BIICbKOBOTO 000B’s13Ky. BopHouac HajgMmipHa KOHIIEHTpAIlisl ITOBHOBaXEHb
OpraHiB MPOKypaTypu O€3 HAJIEKHOTO CYJOBOTO KOHTPOJIIO CTBOPIOE PH3UKH
MOPYIIICHHST OaJaHCy IHTEPeCIB CTOpPIH Ta 3JOBKHBaHb TIPU BHU3HAYCHHI
MACIIAHOCTI, IO MOXKE HEraTUBHO BIUIMBAaTM Ha OO0 €KTHUBHICTH 1

HEYMepeHKEHICTh PO3CIIAyBaHHSA. 3 OISy Ha 1€, MiABUIIEHHS €(EeKTHUBHOCTI
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pearyBaHHs TOBHUHHO CYIPOBOJKYBAaTUCA MOCHJIECHHM CYJOBUM KOHTpPOJIEM 1
npolecyalbHUMHU TapaHTIAMM, a0M 3a0e3MeUnuTH JOTPUMAHHS KOHCTUTYLIHHUX
MPUHIUIIB, COPABEIJIUBICTh Ta 3aKOHHICTh Y KPUMIHAIBHOMY MPOBAXKEHHI1 i
4ac BOEHHOI'O CTaHy.

3aranoMm, y KOHTEKCTI JIOCIHIKYBaHOI MPOOJIEeMaTUKU BapTO MOTOJUTHUCA 3
aymkoro B.B. Tonuiss 3 mnpuBoay TOro, 1o «KpUMIHAJIbHE IMpoliecyaibHe
3aKOHOJIABCTBO Ma€ OYTH aJanTOBaHMM IO peajiil ChOTOJCHHS, BPaXOBYIOUH
YMOBHU BOEHHOTO cTaHy. Lle o3Hauvae, 1110 BOHO MOBMHHO 3a0€3Me4yBaTH HAJIEKHY
MIPABOBY MPOIENYPYy Ta ehEeKTHBHE MPABO3aCTOCYBAHHS, BPAaXOBYIOUH CIENU(DiKy
yMoOB BiifHM. HopmaTuBHa periameHTauiss NOPSAKY 3A1MCHEHHS KPUMIHAJIBHOTO
MPOBaKEHHST Mae OyTH moOymoBaHa Ha i7ei OamaHCy MDK NPUBAaTHUMH Ta
nyOmyHuMU 1HTepecaMu. lle oXoruitoe BHU3HAUEHHS METH MPOBAKEHHS Ta
IHCTPYMEHTIB, $IKI OyIyTh BUKOPHCTOBYBATHCS ISl JOCSATHEHHS L€l METH, a
TaKoX 00OB’S3KM 0C10, K1 3IMCHIOIOTH KpUMiHAJIbHE MPOBAKCHHS BiJ 1MEHI
nepkaBu. BaxkinBo, o0 craHgapTy NpaBO3acTOCYBAHHS OYJM BIAMOBITHUMH Ha
BCIX eTamax Ta B Yycix ¢opMax NpOBaIKEHb KpUMIHAIBLHOTO mporecy. Lle
3a0e3MeunTh 3A1MCHEHHS CIIpaBeNIUBUX, €(EKTUBHUX 1 TPO30OPUX KPUMIHATIBHUX
po3ciilyBaHb, L0 € BajJIMBUM AacCHEKTOM Yy 3a0e3leuYeHHl MpaBOMOpPSAKY Ta
3aXUCTy TpaB JIIOJUHU, OCOOIMBO B yMOBaxX Jii BOEHHOTO CTaHy B KpaiHi» [10,
c. 239].

Bucnoexu. Otxe, NpaBOBUU pEXKUM BOEHHOIO CTaHy KapIWHAIBHO
TpaHC(OpPMYBaB KpUMIHAJIbHY MpOLECYyaldbHy CUCTEMY YKpaiHU. 3aKOHOJaBYl
HOBallli Opi€EHTOBaHI Ha 3a0e3nedyeHHs (YHKIIIOHAIILHOCTI MpaBOCYAls 3a
EKCTPAaOpAUHAPHUX YMOB, IPOTE OKPEMI HOPMHU BHUKIUKAIOTh KPUTHKY MO0
Y3rOJKEHOCT] 3 KOHCTUTYUIMHUMH TapaHTISIMUA Ta MIKHAPOJAHUMH CTaHAApTaMU.
Haitbinpmr mpoOJieMHUMHU 3aUIIAIOTECS HOPMU TIPO  JCJIETYBAHHS CYIOBHX
MMOBHOBAXECHb MPOKYpOpaM, 3IMCHEHHS CIiAuuX (PO3UIYKOBUX) ik Oe3 ydacTi

HE3aIHTEPECOBAaHUX OCI0 Ta OOMEXKEHHS TpaBa Ha CyHd NPHUCSKHUX. BuzHaHHS
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Koncrutyniiitnum CygoM HEKOHCTUTYUIMHOCTI aBTOMATHYHOI IMPOJIOHTALlli
130JI41111  IEMOHCTpye ToTpedy OanaHCyBaHHSA JIep)KaBHUX 1HTEpECiB  Ta
1HUBITyaJTbHUX MPAB.

[lepcriekTBH BIOCKOHAJIEHHSI 3aKOHOAABCTBA IMOJIATAIOTH Yy MOCUJICHHI
CYIOBOTrO KOHTPOJIIO, 3alpOBA/KEHHI JOJATKOBUX MpOIeCyalbHUX TapaHTiil Ta
MPUBEACHHI HOPM Yy BIJNOBIJHICTb 13 MPELEACHTHOI MPAKTUKOK MIKHAPOIHUX

MPABO3aXUCHUX 1HCTUTYIIIH.

Cnucok uxopucmanux oxceper

1. [Ipo mpaBoBU# peKUM BOEHHOTO cTaHy: 3akoH Ykpainu Big 29.09.2022
Ne 389-VIIIl. Bioomocmi Bepxosnoi Paou Vxpainu. 2015. Ne 28. Ct. 250. URL:
https://zakon.rada.gov.ua/laws/show/389-19#Text

2.'ymua 0.0., Bmacenko /I.P., Tumenko O.l. OcoOnmBuii pexum
KPUMIHAJILHOTO MPOBAKEHHS B YMOBAaX BOEHHOI'O CTaHy: 3aKOHOJIaB4Ul HOBAIIii.
IOpuouunui nayxosuii enexkmponnuii sxcypuan. 2022. Ne 5. C. 546-548.

3.3aBryp B.A. OuiHka J0MycTUMOCTI [OKa3iB, OTPUMAHUX Yy MOPSIKY
cT. 615 KIIK Ykpainu. [IpaBoBe xuttsa cydacHoi Ykpainu. Opeca: I'enbBeTuka,
2020. T. 3. C. 269-274.

4. Tlpo BHeceHHs 3MiH 70 KpuMiHAIBHOTO TPOIECYATBHOTO KOJEKCY
VKpaiHM  1OAO  YIOCKOHAJIEHHS  TOPAJKY  3MIMCHEHHS  KPUMIHAJIBLHOTO
MIPOBA/KEHHS B YMOBaX BOEHHOTO cTaHy: 3akoH Ykpainu Big 14.04.2022 Ne 2201 -
IX.  Bioomocmi Bepxosnoi Paou VYxpainu. 2023. Nel6. Cr.69. URL:
https://zakon.rada.gov.ua/laws/show/2201-20#Text

5. JlazeOnuit  A., Bomuueup B. Oco0muBuil peXuM KpUMIHAIBHOTO
MPOBAaKEHHS B  yMOBaX BOEHHOrO CTaHy. [IpoTwmis KpUMiHAILHUM
MPaBONOPYIICHHSIM B YMOBaxX BO€HHOro crany. KponuBauibkuii, 2022. 369 c.

6. KpuMiHaJIbHUH TpoIeCyalbHUM KOAEKC YKpaiHU: 3aKOH YKpaiHU Bij

13.04.2012 Ne 4651-VI. Bioomocmi Bepxosnoi Paou Ykpainu. 2013. Ne 9-10,

194


https://zakon.rada.gov.ua/laws/show/389-19#Text
https://zakon.rada.gov.ua/laws/show/2201-20#Text

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

Ne 11-12, Ne13. Cr.88. URL: https://zakon.rada.gov.ua/laws/show/4651-
17/conv#n2054.

7. Pimennss Konctutyuiinoro Cyny VYkpainm Ne 8-p(11)/2024 Bix
18.07.2024. Bepxoeéna Paoa Vxpainu. 3axonooascmeo Vxpainu. URL:
https://zakon.rada.gov.ua/laws/show/v008p710-24/#Text

8. Ilpo BHeceHHSI 3MiHM J10 YacTUHHM ChOMOi cTarTi 147 3akony YkpaiHu
«IIpo cymoycTpiii 1 craryc CyaAiB» IIOAO BHU3HAYECHHS TEPUTOPIATLHOI
MIJICYAHOCTI CyAoBUX cmpaB: 3akoH Ykpainu Big 03.03.2022 Ne 2112-IX.
Bepxoena Paoa Yrpainu. 3axonooascmeo Yrpainu. URL:
https://zakon.rada.gov.ua/laws/show/2112-20#Text

9.IIpo BHecenns 3MmiH a0 Kogekcy VYkpainu mnpo aaMiHICTpaTHUBHI
npaBornopyuieHts, Kpuminansnoro ta KpuMminaiabHOro mporecyanbsHOTro KOJIEKCiB
VkpaiHn 1moa0 onTuMmizauii  JISJIbHOCTI  CHEUIATICTIB Y KPUMIHAJIBHOMY
npoBakeHH1: 3akoH Ykpainu Bix 25.10.2024 Ne 4009-1X. Bioomocmi BepxosHoi
Paou Yrpainu. 2025. Ne 10. Cr. 26. URL:
https://zakon.rada.gov.ua/laws/show/4009-20#n30

10. Tormuiit B.B. OcoGnuBocTi 3aiHiCHEHHS Ta peaizalii KpUuMiHaJIbHOTO
MPOBA/KEHHSI B YMOBAaX BOEHHOTO CTaHYy. IpniHcbKuil OPUOUYHULL YACONUC:
naykosuti ocypran. 2024. Bum 2 (15). C.233-242. DOl 10.33244/2617-
4154.2(15).2024.233-242.

References

1. On the legal regime of martial law, Law of Ukraine No. 389-VIII
(2015). Vidomosti of the Verkhovna Rada of Ukraine, (28), Art.
250. https://zakon.rada.gov.ua/laws/show/389-19#Text

2. Hushchyn, O. O., Vlasenko, D. R., & Tyshchenko, O. I. (2022). Special
regime of criminal proceedings under martial law: legislative innovations. Legal
Scientific Electronic Journal, (5), 546-548. http://www.Isej.org.ua/5_2022/86.pdf

195


https://zakon.rada.gov.ua/laws/show/4651-17/conv#n2054
https://zakon.rada.gov.ua/laws/show/4651-17/conv#n2054
https://zakon.rada.gov.ua/laws/show/v008p710-24/#Text
https://zakon.rada.gov.ua/laws/show/2112-20#Text
https://zakon.rada.gov.ua/laws/show/4009-20#n30

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

3. Zavtur, V. A. (2020). Assessment of the admissibility of evidence
obtained in the manner of Art. 615 of the CPC of Ukraine. Legal Life of Modern
Ukraine, 3, 269-274.

4. On amendments to the Criminal Procedural Code of Ukraine regarding
the improvement of the procedure for conducting criminal proceedings under
martial law, Law of Ukraine No. 2201-IX (2022). Vidomosti of the Verkhovna
Rada of Ukraine, (16), Art. 69. https://zakon.rada.gov.ua/laws/show/2201-20#Text

5. Lazebnyi, A., & Volynets, V. (2022). Special regime of criminal
proceedings under martial law. In Counteracting criminal offenses under martial
law (p. 369). Kropyvnytskyi.

6. Criminal Procedural Code of Ukraine, Law of Ukraine No. 4651-VI
(2012). Vidomosti of the Verkhovna Rada of Ukraine, (9-13), Art.
88. https://zakon.rada.gov.ua/laws/show/4651-17/conv#n2054

7. Decision of the Constitutional Court of Ukraine No. 8-r(11)/2024 (2024,
July 18). Verkhovna Rada of Ukraine. Legislation of
Ukraine. https://zakon.rada.gov.ua/laws/show/v008p710-24/#Text

8. On making changes to part seven of Article 147 of the Law of Ukraine
"On the Judiciary and the Status of Judges" regarding the determination of the
territorial  jurisdiction of court cases, Law of Ukraine No. 2112-IX
(2022). Verkhovna Rada of Ukraine. Legislation of
Ukraine. https://zakon.rada.gov.ua/laws/show/2112-20#Text

9. On amendments to the Code of Ukraine on Administrative Offenses, the
Criminal and Criminal Procedural Codes of Ukraine regarding the optimization of
the activities of specialists in criminal proceedings, Law of Ukraine No. 4009-1X
(2024). Vidomosti of the Verkhovna Rada of Ukraine, (10), Art.
26. https://zakon.rada.gov.ua/laws/show/4009-20#n30

196



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

10. Topchii, V. V. (2024). Peculiarities of implementation and realization of
criminal proceedings under martial law. Irpin Law Journal: Scientific Journal,
2(15), 233-242. https://doi.org/10.33244/2617-4154.2(15).2024.233-242

197



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 2.
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BIIJINB KIGEPBIMHU TA IITYYHOI'O IHTEJIEKTY HA
EBOJIIOLIIO KOHUENIII « CIPABEJAJIUBOI BIHHN» (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)

Anomayis

CraTTs mpucBAYEHA aHAJi3y BIUIMBY CY4acCHHUX TEXHOJIOTiM BEJICHHS BIMHH
— KIOEpBIMHM Ta MTYYHOTO 1HTEIEKTY (30KpeMa JIeTaJIbHUX aBTOHOMHHUX CHCTEM
030pO€HHsI, HaiBaBTOHOMHUX 1 Al-miarpumanux 0e3niJ0THUX MIaTpopM) — Ha
CBOJTFOLIIFO KJIACHYHOT KOHIICTIIIIT «CITpaBeyIMBOl BiliHN» B Mexax jus ad bellum ta
jus in bello. Meroro gocCiKEHHS € 3’SICYBaHHS TOTO, SIKUM YHHOM HU(POBi3allis
Ta aBTOMAaTH3allisi BOEHHUX A1l TpaHC(HOPMYIOTh TPAAMIIIHI MOPAIHLHO-TIPABOBI

KpUTEPIi JIETITUMHOCTI 3aCTOCYBaHHS CHUJIM Ta TYMaHHOCTI 1i BEJICHHS.
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VY crarTi OKpeciaeHO ICTOPUYHI 3acaju Teopli CIpaBEIJIUBOI BIMHHU BiJ
ApryctuHa brnaxenHoro i1 TomMu AKBIHCBKOTO JO CYYacHHMX IHTEpIpETalliif
Maiikna Banbuepa. IlokazaHo, 1o KJIacW4yHl TPUHUUIIM JIETITUMHOI BIAaAH,
CIPaBEIJIMBOI MPUYUHU, MPOIOPILINHOCTI, OCTAHHBOTO 3acO0y Ta PO3PI3HEHHS
dbopMyBamucss B yMOBax aHTPOMNOIEHTPUYHOI BIMHKM Ta Tmependadaiu
Oe3rocepeHI0O MOpaJbHY BIAMOBIAANBHICTh JIIOJUHM 3a PIMICHHS IIOJAO
3aCTOCYBaHHS HACUJIHCTBA.

[IpoananizoBaHo KiOEpBiMiHY Ta 3aCTOCYBaHHS IITYYHOTO I1HTEJIEKTY SIK
YUHHUKH, 0 PO3MUBAIOTh MEX1 MIXK MUPOM 1 BIIIHOIO, HacCTYIoM 1 000pOHOI0, a
TaKOX YCKJQJHIOIOTh MUTAaHHS aTpuOyiii Ta BiAmoBigalbHOCTI. OOrpyHTOBAHO,
11O I1i ITPOIIECH CTBOPIOIOTHh HOBI1 BUKJIMKH U1l puHIMIiB jus ad bellum, 3okpema
II0JI0 BHU3HAYEHHS akTy 30poMHOI arpecii, JETriTUMHOCTI MPEBEHTUBHOI
caM000OpOHM Ta PO3BHTKY KoHmemmii jus ante bellum sx npeBenTHBHOrO
HOPMaTHUBHOT'O BUMIpY.

Y wmexax jus in bello posrnsHyro mpoOiieMu MOTpUMAaHHS TPUHITHUITIB
PO3PI3HEHHS, MPOMOPIIHHOCTI, BIMCHKOBOI HEOOXITHOCTI Ta BiANOBIIAILHOCTI B
yMOBaX BHKOPHUCTAHHS aBTOHOMHUX 1  HamiBaBTOHOMHHX  Al-cucrem.
ApPryMeHTYeTbCS, 110 3MEHUIEHHS PIBHA JIIOJACBKOTO  KOHTPOJIO  Haj
3aCTOCYBaHHSIM CWJIM TIOPOJDKYE «Cipl 30HM» MOPAIBHOI Ta HOPUIAIHOI
BIJIMOBITAIBHOCTI Ta MiABUIIYE PU3UKH JIJIs [IMBIJILHOTO HACEJICHHS.

EMmipudauM  mATPYHTAM JOCTIHKCHHS CIYT'YE POCIHCHKO-YKpaiHChKa
BiitHa 2022-2026 pp., sIKa PO3TIAIAETHCS SIK MOKA30BHM MPUKJIa] MacIITaOHOTro
BUKOPUCTaHHS Oe3MUIOTHUX 1 Al-MATpUMaHUX CUCTEM, a TaKOX KiOepomepariid.
3po0iieHO BUCHOBOK PO HEOOXIJTHICTh aamnTailii Teopii CrpaBeasiuBOi BiifHU 110
YMOB IIU(POBOI €MOXHU HUIIXOM 3allpoBaHKeHHs cTaHaapTiB «meaningful human
controly, momaneIIoro po3BUTKY jus ante Dbellum Tta oHOBIeHHS HOpM
MI>)KHApOJHOTO T'YMaHITapHOI'O MpaBa MI0J0 3aCTOCYBaHHS IITYYHOrO 1HTENEKTY Y

BOEHHIN cdepi.
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Kniouosi cnosa: teopis cnpaBennuBoi BiviHM, jus ad bellum, jus in bello,
MITYYHUN 1HTENEKT, aBTOHOMHI CHCTeMH O30pO€HHs, KiOepBiliHa, JeTallbHI
aBTOHOMHI1 cuctemMu 030poeHHs (LAWS), meaningful human control, pociiicbko-
yKpaiHChbKa BiiiHa, apoHu 3 Al, BiAMOBINANBHICTH Yy BiiiHI, MIXKXHAPOJIHE

ryMaHiTapHe TPaBo.

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—Iegitimate 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 npobremu. CydaCcHHI eTanl PO3BUTKY BOEHHHX KOH(QIIKTIB
XapaKTEePU3YETHCS CTPIMKHUM BIIPOBA/KEHHIM ITU(POBUX TEXHOJOTH, KIOepBIMHU
Ta CHUCTEM IITYYHOTO IHTEIEKTY, II0 JOKOPIHHO 3MIHIOIOTH CIOCIO 3aCTOCYBaHHS
30poiiHOT cuiiM. BUKOpUCTaHHS aBTOHOMHHX 1 HallBaBTOHOMHHUX CHCTEM
030poenHs1, Al-miaTpuMmanux Oe3miJOTHUX IIaTopM Ta  Kibepomnepariid
TpaHcopMye HE JIMIE TAKTUKYy W CTpaTerito BiiiHH, ane W (yHIaMeHTanbH1
MOpPaJILHO-TIPABOBI 3acaaM 1i JeriTuMailii Ta BeAeHHSA. Y IHMX YMOBaX KilacHU4Ha
TEopis CIpaBeJIMBOi BiHU, c(hOPMOBaHA B MEXKax aHTPOMOLICHTPUYHOI MO
30pOITHOTO MPOTUCTOSHHS, CTUKAETHCS 3 HOBUMHU BHKJIMKaMH, Ha SIKi BOHA HE Mae

OIHO3HAYHUX BIIIIOBIIEH.
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Oco0arBO TPOOIEMATUIHUM € 3aCTOCYBAaHHS TPaIUIIHUX KpUTepiiB jus ad
bellum y cwuryarisx, komu arpecis 3OIHCHIOETBCS Yy Kibepmpocropi abo 3a
JIOTIOMOTOI0 aBTOHOMHMX CHCTEM, IO YCKJIQJHIOE 1MeHTU]IKAIII0 HaMaIHUKa,
BHU3HAUYECHHSI MOMEHTY MOYaTKy 30pOMHOr0 KOHGJIIKTY Ta OILIHKY JETiTUMHOCTI
MPEBEHTUBHOI CaMOO0OpOHU. BHHMKAIOTH «Cipl 30HW» MIXK MUPOM 1 BIITHOIO, SIKI
HE TIOBHICTIO OXOIUIIOIOTHCS YHMHHUMH HOPMaMH MiXKHApPOIHOTO TIpaBa Ta
KJIACHYHUMU  KOHIIEHIISIMA ~ CTIPaBEJIMBOI MPUYMHM, JIETITHMHOI BJIAau |
MPOIOPLIMHOCTI 3aCTOCYBAaHHSA CUJIM. Y 3B’SI3KYy 3 IIUM aKTyali3yeThcsl morpeda
nepeocMuUcIeHHs jus ante bellum sk TpeBEeHTHMBHOTO HOPMATHBHOIO BHMIpY,
CIpPSIMOBAHOT'O Ha OOMEXKEHHS PHU3UKIB €cKajalii Ie 10 MOYaTKy BIAKPUTHX
OOMOBUX JIIH.

He meHm roctporo € mpobiiemMa JOTpUMaHHS MpuHIMIIB jus in bello B
YMOBaxX BUKOPHUCTAHHS IITYYHOrO I1HTEJIEKTY Yy BO€HHIM cdepi. ABTOHOMHI Ta
HaIIBaBTOHOMHI CHCTEMH O30pO€HHS CTaBIIATH TiJ] CYMHIB MOKJIUBICTD
e(peKTUBHOrO0 3a0€3MEUYEHHs] MPUHLUIIB PO3PIZHEHHS, MPOMOPUIMHOCTI Ta
BIMICHKOBOI HEOOXITHOCTI, a TaKOX MOPOJKYIOTh CKJIAJHI TMUTAHHS MOPAIbHOI U
IOPUJIMYHOI  BIAMOBIJAIBHOCTI 3a 3aloJIsIHy IMKOAY. 3MEHIIEHHS PIBHA
0e31mocepeIHLOr0 JIHOJICHKOr0 KOHTPOJIKO HaJl PIIEHHSMHU MPO 3aCTOCYBAHHS CUIIU
3aroCTPIOE PU3UKH JIJIST IMBUTLHOTO HACEICHHS Ta BHUSIBJISIE OOMEXEHICTh YUHHUX
MEXaH13MIB MDKHApOIHOTO TYMaHITapHOTO ITpaBa.

Y 1pOMY KOHTEKCTI OCOOJIMBOTO 3HaY€HHS Ha0yBa€ pOCIHCHKO-yKpaiHCbKa
BiitHa 2022-2026 pp., AKa craja OAHUM 13 MEpIIUX 30pOMHUX KOH(IIKTIB 13
MacCIITa0HUM 1 CUCTEMHUM BHUKOPHUCTAHHSM OE3MUJIOTHUX, HAIMIBaBTOHOMHUX Ta
Al-miaTpuMaHuX CHUCTEM, a TaKoX KiOepBICbKOBUX 3aco0iB. JloCBi 1HOTO
KOH(MJIKTY 3acBIIUye HarajpbHy IMOTpe0y TEOPETUYHOr0 Ta HOPMATHUBHOIO
OHOBJICHHS KOHIIEMI[i CHpaBEeIJIMBOI BIWHU, 30KpeMa 4Yepe3 3aKpiIIeHHS

npuHimny «meaningful human control», yrouHeHHs peKuMy BIAMOBIJAIBHOCTI Ta
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aJanTamil0o HOPM MDKHApPOJHOIrO TYMaHITapHOrO IpaBa 10 peaniid Hu@PpoBOi
BIMHH.

Ananiz oocnioxcenv 1 nybaikayiu. llpoOnemaTuka Teopii crnpaBeaIMBOl
BIfHM Ma€ TPYHTOBHY icTOpiorpadiuHy TpaauIlifo, 1o Oepe MOoYaToK y Mparsx
ApryctuHa bnaxennoro ta Tomu AKBIHCBKOTO, B SIKUX Oyn0 chHOpMYIHOBAHO
0a30B1 MOpaJIbHI YMOBH JIETITUMHOTO 3aCTOCYBAaHHSI 30pOMHOT CHUJIM. Y Cy4acHOMY
CBITCBKOMY AMCKYPCl KJIFOYOBHM BHECOK y PO3BHUTOK KOHIICTIIii CIPaBEIJIUBOI
BiKiHU 3aiMicHiiin Maiikn Banbuep, bpasn Openn, [xepd Maxmaxan ta Ceciib
®abp, sKi pO3BUHYIIM Ta KPUTUYHO Tiepeocmucium npuniunu jus ad bellum i jus
in bello B xoHTeKcTI MIDKHApOMHOrO IIpaBa, MpaB JIOAUHHA Ta aCUMETPUYHHUX
KoH(DITiKTIB. BogHOYac OUIBIIICTh IUX AOCIIHKEHB IPYHTYIOTHCS Ha YSBIEHHI PO
JIOUHY AK UEHTPAIBLHOTO CYy0’€KTa MPUUHATTS pIIIEHb OO0 3aCTOCYBaHHS
CHTH.

OxpemMuii MacWB HAYKOBHX IMpallb MPUCBSIUYCHUM MPABOBUM Ta ETUYHUM
acriektaM KiOepBiitHM. 3okpema, y poborax Maiikia IlImitra KepiBHUITBA 3
MDKHApPOJIHOTO TpaBa, a TakoX jgociipkeHHsx Tomaca Pima Tta Jlykaca Kemmo
aHaMI3YIOThCS ~ MHUTAHHS  TOpPOry  30poilHoro  Hamangy, aTpuOyIii  Ta
BIAMOBIAAIBHOCTI 'y KiOepmpoctopl. [IpoTe 3a3HaueHi migxoau 3AeO1IBIIOrO
30CepeIKEeHl Ha MIXHAPOJHO-TIPABOBUX AacCMeKTax Kibepomepariii 1 JuIie
JaCTKOBO IHTETPYIOTh MOpPaIbHO-(GIIOCOPChKI KpUTEpii Teopii crpaBeaIMBOl
BilfHH, 1IT0 OOMEXY€E TXHIM MOSCHIOBAJHHUN MOTEHINAT Y KOHTEKCTI KOMIUIEKCHOT
11 ppoBoi BifHU.

3HayHa KUIBKICTb Cy4YaCHHMX JIOCIHIJKEHb MPHUCBSIYEHA aBTOHOMHHUM
CHUCTEMaM 030PO€EHHS Ta BUKOPUCTAHHIO IITYYHOTO 1HTEJICKTY Yy BOEHHIH chepl. Y
npagsix Ilitepa Acapo, Pobepra Cnappoy, Hoens Illapki, Mapka Kymmepa ta
AHpnepcona 1 Bakca posrisgaroTees mpoOJeMu MOpaibHOI areHTHOCTI MAIluH,
BIIMOBIAAJIBHOCTI 3a PIIIEHHS AaBTOHOMHUX CHUCTEM 1 JOTPUMAHHS TPHUHIIUIIB

pO3pi3HEHHS Ta TmpomopiiiHocTi. OcobauBe Miclle TOCiTae  KOHIIESIIIISA
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«meaningful human control», sika akTuBHO 00roBoproeThcst B Mexxax OOH Ta
aKaJIeMIYHOTO CEepeIOBUINA K MOTEHIINHUN HOpMATUBHUN cTaHnapT. BogHouac
11 JOCJIJIP)KEHHS 4acTO 130JIbOBAaHO aHaJ3yI0Th a00 €TUYH1, a00 MPaBOBl acCMEKTH,
HE 3aBXK/IM IHTETPYIOUH iX Y IIUTICHY paMKy Teopii CIipaBeyIMBOi BIHHHU.

VY BITYM3HSAHIN Haylll MUTAHHSA JIETITUMHOCTI 3aCTOCYBaHHS CHIIM, arpecii Ta
camooboponr B KoHTekcTi jus ad bellum 1 Craryry OOH rpyHTOBHO
po3pobisroThest y mparmsix O. 3amopoxkaboro, B. Mumuka ta M. XaycToBoi.
[Ipobnemu fpOoTpUMaHHS HOPM MIKHApPOAHOTO T'yMaHITAPHOIO TIpaBa Ta
kBaiQikamii BOEHHUX 3J0YMHIB y Mexax jus in bello BHUCBITIIOIOTBCS B
nociipkeHHssXx M. I'HatoBcbkoro. IlutanHs TiOpuHOI BiifHH, 1H(OPMAIIHHOIO
npoTuOopcTBa Ta KiGep3arpo3 aHamizytotbes B poborax ['. Ilepemenwmmi, €.
Marau, B. T'opOynina ta B. Jlinkana. OkpeMi acreKkTH MPaBOBOTO PEryJtOBaHHS
OE3MIJIOTHUX CHUCTEM 1 HOBITHIX BOEHHUX TEXHOJIOTIM MOPYIIYIOTBCS Yy
nyomikamisix C. TomoBaroro, [O. Illemmrydenka, omgHak ©6€3 CHCTEMHOTO
3aJlydeHHsI Teopii CHpaBeMJIMBOI BiMHU. 3arajoM BITYM3HSIHI JOCIIKEHHS
JIEMOHCTPYIOTh 3HAYHHI MTPABOBHM 1 O€3MEeKOBHIT JOPOOOK, BOJHOYAC 3aTHINAIOYH
HEOCTaTHBO PO3POOJIEHUM KOMIUIEKCHUH aHali3 BIUTUBY IITYYHOTO iHTEJIEKTY Ta
Ki0epBiliHU Ha eBotoIlito jus ad bellum i jus in bello.

Mema cmammi nonsirae y IOCIIPKEHHs BIUIMBY KiOEpBIHU Ta TEXHOJIOT1H
HITYYHOI'O 1HTEJIEKTY Ha TpaHC(HOpPMAII0 JIBOX KIIOYOBUX CKJIAJIOBUX KOHIIEIIIIT
crpaBeyBoi BiitHM — Jus ad bellum (mpaBo Ha 3acTtocyBaHHs cwim) Ta jus In
bello (mpaBo BeaeHHS BiiiHN).

Buxnao ocnosnozco mamepiany oocnioxcenns. Teopist cipaBesIMBOI BIMHU
Mae TIIMOOKE KOPIHHS B XPUCTUAHCHKIN Tpaauili. ABryctuH bmaxxennuii (354—
430) y npaui «IIpo rpag Boxwuit» chopmyitoBaB OCHOBHI YMOBHU MPAaBOMIPHOCTI
BIiHU: JICTITUMHA BJIaJia, CIIPaBEJIMBa MPUUYMHA Ta NpaBUiIbHUN Hamip [1]. Doma
AKkBIHCBbKUH y «CyMi1 TEOJIOT1i» J10AaB KpUTEpli HEOOX1THOCTI Ta MPONOPIIIHHOCTI,

a TaKOXX TIPUHIUI MOABiIHHOTO edekxTy [2].
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Y XVII cromrri I'yro I'pouiit y Tpakrtati «lIpo mpaBo BiiiHM 1 MUPY»
CEeKYJISIpU3YyBaB KOHIICIIIIIO, CIUpalYuch Ha mnpupomHe mpaso [3]. Emep ne
Barrenp y XVIII cr. mnigkpeciauB 000B’SI30K MIHIMI3YBaTH CTpaKIaHHS
nuBineHOrO0 HaceneHHs [4]. ¥ XX cromitri Maitkn Banbuep y kam3i «Just and
Unjust Wars» (1977) apmanTyBaB Teopil0 A0 Cy4aCHUX peaiiil, aKIEHTYIOUH
MOpaJbHY BIAMNOBIIAJBHICTh KOMOATaHTIB Ta NPUHIMI PO3PI3HEHHS MK
BIICbKOBUMH Ta IUBIIBHUMH LiIsIMu [5].

Ha mouarky 2020-x pokiB BigOyJiOCS IIBUIKE BIPOBAIKEHHS CHUCTEM, IO
BukopuctoBytoTh IIII: aBTOHOMHI 0O0#OBI JPOHH, CUCTEMH porO0 ApoHiB (drone
swarms), aJlrOpuTMHU ISl aHali3y pO3BLIIaHUX Ta Kibep30Opos. Ilpukinamamu €
Bukopuctanus Typeuumnoro apoHiB Bayraktar TB2 y Harippomy Kapabaxy
(2020), a Takox macoBe 3actocyBaHHs IlI-miarpumanux BITJIA B pociiicbko-
yKpaiHChKil BiliHI 3 2022 poky [6].

Kibepomepariii, Taki SK aTaku Ha EHEPreTUYHy 1H(pPaCTPYKTypy
(manpukman, Ykpaina 2015-2016 pp., Ipan 2010 p. — Stuxnet), TakoX CTaBIATH
MUTaHHS PO T€, Y1 MOXKHA 1X BBAKATH aKTaMU BIMHH B KJIACHYHOMY CEHCI.

Tpagumiiino jus ad bellum oxorutoe Taki Kpurtepii, SK HasBHICTb
CIPaBEJIMBOI MPUYMHM, JIETITUMHOI BJaJld, 3aCTOCYBAaHHS CUJIM K OCTaHHbOI'O
3aco0y, JTOTpUMaAHHS MPUHLHUITY MPOMOPLIHHOCTI Ta OOIpyHTOBaHA WMOBIPHICTD
ycnixy. BogHodac po3BUTOK KiOEpBIMHM Ta TEXHOJOTIHA INTYYHOTO I1HTEIEKTY
MOPOJDKYE HU3KY MPUHITAIIOBO HOBUX ITPOOJIeM T peaiizaiii mux kputepiis [12].

[lo-mepmie, akTyamizyeTbcsi mpoOiieMa aBTOHOMHOI eckanarii. Cucremu
pPaHHBOIO TOMEPEKEHHS, KiOep3axucty abo aBTOMATHU30BAHOIO pearyBaHHS
3/IaTHI CaMOCTIMHO BIJMOBIJATH HA BUSBIEHI 3arpo3u, MmO (aKTHUYHO O3HAYAE
JIeJIETYBaHHS PILIEHHS MPO MOYaTOK OOMOBHUX 1 MAallMHHUM airoputMmam. Taka
IPaKTHKa CYNEPeunTh MPUHLUITY JIETITUMHOI BIIAIH, SIKUW nepeadadae BUKIIOYHO

JFOJICBKHUN XapaKTep YXBAJICHHS PillleHb PO 3aCTOCYBaHHS CHIH [7].
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[lo-npyre, 3acTocyBaHHS aIrOPUTMIYHUX CcUCTeM Yy cdepi Oe3neku
YCKJIQIHIOE PO3MEXYBAHHS MK JIOIMYCTUMOIO CaMOOOOpPOHOI0 Ta MPEBEHTHUBHOIO
(ynepemxyBajabHOIO) Ji€r0. AJTOpUTMH MOXKYTh IHTEPIPETYBATU TMEBHI Ail
MPOTUBHHUKA — 30KpeMa IMepeMileHHsI BICbK ab0 MiABUIICHY KiOEpaKTHUBHICTH
— SIK TITOTOBKY /IO HAMay Ta PEKOMEHyBaTH 3aBJIaHHS IPEBEHTHUBHOTO YAapy.
[TomiOHuii miAXi BUXOAUTH 3a MEXI KIACHYHOIO PO3YMIHHS «HEMUHYYOL
3arpo3u» (imminent threat), 3akpirieHoro y Mi>kuapogHoMy mpasi [8].

[To-Tpete, y HayKkoBiil JOKTpUHI (opMyeThcs KOHIEIMIMIsA jus ante bellum,
gKka Tmependadae  MOPATBLHO-TIPABOBY OIHKY III€é Ha eTami  po3poOJIeHHS,
TECTYBaHHSI Ta PO3TOPTaHHS 030POEHB 13 BUKOPUCTAHHSM IITYYHOT'O I1HTEJIEKTY.
Jleski AOCTHiAHUKA OOTPYHTOBYIOTH JOIUIBHICTH 3allPOBA/KCHHS MEXaHI3MIB
etnuyHoi ceptudikarii cucrem I sx ckimamoBoi mpaBa 10 BiHM, IO MOKJIUKAHE
3aro0irTH MOTEHIIHO HEKOHTPOJILOBaHIH eckaalii 30poiHux KoHdikTiB [9].

Jus in bello rpyHTyethcss Ha 0a30BHX TMPUHIMIIAX PO3PI3HEHHS,
MPOIMOPLIMHOCTI, BIICBKOBOT HEOOX1JHOCTI Ta TYMaHHOTO OBOJIKEHH. BonHouac
BUKOPHUCTAHHS TEXHOJIOTH IMITYYHOTO THTEJIEKTY M KibepaTak iCTOTHO YCKIIQJHIOE
iX IPaKTUYHY pealti3allito Ta JOKTPUHAIbHE TIIyMayeHHS.

[lepeayciM mpoOJEMHUM 3alMIIAETHCS MPUHUMN po3pizHeHHs. CydacHi
CHUCTEMHU IITYYHOTO IHTEJIEKTY BCE I[€ MAalOTh ICTOTHI OOMEXKEHHS y 3JaTHOCTI
TOYHO 1ICHTU(DIKYBATH HUBLIBHI 00’€KTH Ta OCI0O y CKJIAIHUX yMOBaxX BEJCHHSI
OoMoBUX [il, 30KpeMa B MIUIPHO 3a0yJ0BaHUX MICHKHX CEpeIoBUIAX abo 3a
HasBHOCT1 3MIIIAHUX IHUBIILHO-BIMCHKOBUX 00’ €KTIB. AJITOPUTMIYHI TTOMUJIKH Y
TaKUX CHUTYAIisSX MOXYTh MPU3BOJHUTH IO HEMPOMOPIIHHOI MKOIU ITUBUILHOMY
HaCEeJICHHIO Ta 00’ €KTaM IUBUILHOI iHppacTpykTypH [10].

He MeHm JuCKyCIiHMUMHM € TMTaHHS MPOMOPLIMHOCTI Ta BIMCHKOBOT
HEOOXITHOCTI. AJTOPUTMIYHI CHCTEMH, SIK MPABUIO, ONTUMI3YIOTh PIIICHHS
BIIMOBIAHO 0 3aJaHUX TEXHIYHUX TapaMeTpiB (HAmpUKIa[, MaKcuMizaiii

eeKTUBHOCTI ypaKeHHS a00 MiHIMi3aIlli BIaCHUX BTPaT), OJHAK BOHU HE 37aTHI
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3[IICHIOBATH MOpPAJIbHE OLIIHIOBAHHS KOHKPETHOI CUTYyalli. Y pe3ynbTaTi MOXYThb
dopmyBaTucs pILLIEHHS, SKI € «CTaTUCTUYHO OOIPYHTOBAHHMM», aj€ BOJIHOYAC
BUKJIMKAIOTh CEPHO3HI €TUYHI CYMHIBH 3 MOIJIAY MIKHAPOJHOI'O T'YMaHITApHOIO
npasa [12].

OxpeMy CKJIaIHICTh CTaHOBUTH MpOOJIEMa FOPUIAYHOI BiJMOBIAATLHOCTI.
Knacuuna mozens jus in bello moknagae BiAnOBIAAIBHICTh 32 MOPYUIEHHS HOPM
MDKHApPOJHOTO TYMaHITapHOrO TIpaBa HAa KOMaHauWpa Ta Oe3MmocepeIHboro
BUKOHABIIS. Y pa3l 3aCTOCYBAaHHSI aBTOHOMHHUX CHCTEM O30pOE€HHS BUHUKAE TaK
3BaHUU responsibility gap — HEBU3HAYEHICTh IIOJI0 TOTO, XTO CaMe Ma€ HECTU
BIIMOBIIAIBHICTS 3a 3aMoJisIHY IIKOAY: PO3POOHUK aITOPUTMY, IPOTPaMicT,
KOMaHUp MiAPO3IiTy Ui BUPOOHUK BiaNOBIMHOI cuctemu [17, 21].

VY 1bOMy KOHTEKCTI TakoXK 3BepTae Ha cede yBary sBUIIE MOPaIbHOIO
JECKUTIHTy, Ha sike BKa3ye PoOepr Cneppoy. Ha ioro nymky, aucraHiiiiHe
YIIpaBJIiHHS OOMOBUMH CHCTEMaMU Ta 3pOCTaioya JoBipa 10 aJIrOPUTMIYHHUX
pillieHb 3HWXYIOTh PIBEHb MOPAJbHOI UYTJIMBOCTI ONEPATOPIB 1 MOCIA0IIOIOThH
0COOMCTE BIAYYTTS BiAMOBIIATBLHOCTI 32 HACIIKM 3acTOoCyBaHHs cuin [13].

Hapemrri, okpemoro ananizy norpe0ye KiOepBiiiHa sk HOBHI BUMIp jus in
bello. Jlorenep 3aJMIIAEThCA BIAKPUTUM NUTAHHS, YU TOMIUPIOETHCS MPUHIUI
pPO3pI3HEHHsA Ha KiOepaTaku, CHpsSMOBaHI MPOTH LMBUILHOI 1HQPACTPYKTYpH, a
TaKOX YU MOXKE, HAIIPUKJIAJ, BIKIIOUCHHS €JIEKTPOIIOCTAYaHHS y BEJIMKOMY MICTI
BBaXKaTHCS MPOMOPLINHOK BIAMOBIAAI0 Ha Kibeparaky. BinacyTHicTs ycrameHoi
MDKHAPOJHOT MPAKTUKK y il cdepl CBIAYUTH MPO HEOOXIAHICTH IMOAATBIIOrO
HOPMAaTHBHOI'O Ta JIOKTPUHAILHOTO OCMHUCIICHHS 3a3HaueHuX mpoodiem [14].

Pociiceko-ykpainceka BiitHa 3 2022 poky craja MepHuM MaciiTaOHUM
KOH(MJIKTOM, J€ CHCTeMH 3 eleMeHTaMHu IuTy4yHoro iHrtenekry (LHI) Ta
HaIIBaBTOHOMHI JIPOHHM 3aCTOCOBYIOTHCS IIOAHS Ta B MPOMUCIOBUX MaciiTadax.
3a OIlIHKaMHM, JAPOHU BXKE CIPUUUHSIOTH On3bko 70 % BTpaT pOCIMCHKHX CHII 3

MMo4YaTKy ITOBHOMAaCIITaOHOTO BTOPIHCHHA.
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VY 2025 pori BiaOymocs sKiCHE 3pOCTaHHS: YKPAiHChKI CHJIM MEPEHIILTH Bij
cyro pydyHoro kepyBaHHs FPV-gponamu no cucrem 3 Al-miaTpUMKO0O s
ABTOHOMHOI'O TMPOXOJKEHHS MapuIpyTy, pO3Mi3HAaBaHHSA LUIEH y TepMIHAJIbHIN
da3zi Ta «lock-On-targety 3 momANBIIMM TMEpecTiAyBaHHIM 0€3 TOCTIMHOTO
BTpydanHs onepartopa [13]. Ilpukiaan BKIOYAIOTH APOHH 3 MAIIMHHUM 30POM
(mampukiaan, Saker Scout, 3naTHHI BUABIATH 10 64 1iijieli aBTOHOMHO) Ta MacOBE
BIIpOBa/KCHHST Al-MOmysiB, sIKi MiJBHINYIOTH IMOBIpHICTH ypaxeHHs 3 10-20 %
1o 70-80 %.

Y rpynni 2025 — ciuni 2026 pp. 3’sBHIKCS MOBIIOMIICHHSI MPO IPOHU, AKI
michs (ikcamii Il TMOBHICTIO aBTOHOMHO TMEPECHiAYIOTh 1 BpaxaroTh 1 0e3
MOJANBIIOTO JIIOJICBKOr0 KOHTpoONo. BomHouac VYkpaiHa aKTHBHO pO3BHBAE
cuctemu npotuaii — Al-nepexorumoBaui ta Dataroom (cmimsHo 3 Palantir), mo
aHalizye MIIbHOHM JaHUX JUISI TIPOTHO3YBAaHHA aTrak Ta aBTOMAaTUYHOTO
HaBeneHHs [18].

CydacHi yMOBU 30pOMHOro KOH(JIKTY B YKpaiHI MHOPOJKYIOTh HH3KY
CepHO3HMX BHKIMKIB JuIsg peamizamii npuHimmiB jus in bello. Hacammepen
CKJIQJIHUM 3aJIUIIA€ThCS JOTPUMAHHS MPUHIIMITIB PO3PI3HEHHS Ta MPONOPIIHHOCT1
y PEXHUMI1 peajbHOr0 4acy: B HIUIBHO HACEIEHUX pailoHaX aJrOpUTMIUHI CUCTEMHU
HEPIIKO MOMUJISIIOTECS y Kiacudikaiii KoMOaTaHTIB 1 HUBUIBHUX 0C10, 0OCOOIUBO
32 yMOB pyHHYBaHb Ta OOMEXEHOI BHUJMMOCTI, IO MiJATBEPIKYETHCS
nociimkeHHsaMu 2025 poky.

Boanouac npoGiaeMHuM € 3a0e3ne4eHHs 3HauyIIoro JOJCEKOr0 KOHTPOIIO.
Xoua Ha erami BUOOpY LIl PIMICHHS YXBAIIOIOTHCS 32 Y4YacTIO JIIOJWHH, Y
diHanpHINA (a3l 3acTocyBaHHA 30p0i KOHTPOJIb YaCTO 3MEHIIYETHCS, YTBOPIOIOUU
NPaBOBY HEBM3HAUEHICTh MIX HAMiBaBTOHOMHMMH Ta aBTOHOMHHMH CHUCTEMaMH
030poenHs. Ile Ge3mocepelHpO MOB’S3aHO 3 MPOOJIEMOIO BiAMOBITAIBHOCTI Ta

MiJI3BITHOCTI, OCKITBKH Yy BHUIMAJIKy MOMUJIOK Al-cucreM CKJIaJHO BCTaHOBUTH
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YITKUN JIAHLIOT BIAMNOBIAAIBHUX 0CI0 — BIJI pO3pOOHUKA 10 BIMCHKOBOTO
Komanupa [12, 19].

JlonaTkoBl PHU3UKH CTBOPIOE MAacCIITAOyBaHHS BUKOPUCTAaHHS JApPOHIB 13
GYHKIISIMU IITYYHOTO 1HTENEKTY, IO MiIBUIIYE WMOBIPHICTh Hemepea0adyBaHuX
HACTIJKIB JJIA IMBUIPHOTO HACEICHHSA. Y BIANOBIAL Ha Il BUKJIMKH YKpaiHa
aKTUBHO TIOPYIIY€E BIJIMOBIIHI MUTaHHS HAa MixHapoaHux makgaHdumkax OOH i
CCW, Harononryroud Ha HEOOXITHOCTI 30€pEeKEHHs JIIOJACHKOTO KOHTPOJIIO Ta
OHOBJICHHSI HOPM MIDKHApOJHOro rymasitapHoro mpasa [22]. Ilpaktuka BiiiHH
CBIIUMTH, IO YMHHI MOJOXKeHHS JKEHEBCHKMX KOHBEHINH Ta J{ogaTkoBOro
nporokosy | moTpeOyroTh MOAANbIIOI aJanTaiii g0 Cy4aCHUX TEXHOJIOTTYHUX
peauiii [16, 20].

MuiKHapogHa  CHUTBHOTa JEMOHCTPYE 3HAuHI  PO30DKHOCTI  IOJO
pEryJIlOBaHHS JIETAIbHUX aBTOHOMHHX cuctem o30poeHHss (LAWS). I'pyna
ypsaoBux ekcreptiB OOH (GGE LAWS) mnpomoBxye 0OroBOpeHHS, MNpOTE
JOCSTTA KOHCEHCYCY IOJI0 TIOBHOI 3a00pOHW HE BAANOCS. Y IBOMY KOHTEKCTI
Mixnapoguuii komiter YepBonoro Xpecta (ICRC) naronomrye Ha HEOOX1THOCTI
30epexkennss meaningful human control npu 3acTocyBanHi cwiH, MiTKPECTIOIOYN
BIJIIIOB1IaJIbHICTh JIFOJJMHHU HA BCIX eTarax MpUAHATTS pieHs [23].

Boanouac mo3uitii okpeMux epkas 1cTOTHO Bifpi3HstoTbea. CIIA ta pocis
BUCTYNAIOTh MPOTH >KOPCTKUX 3a00pPOH HAa 3aCTOCYBaHHS aBTOHOMHHX CHCTEM,
MOTHBYIOYHM II¢ 30€peKEHHSM TEXHOJOTIYHOI TiepeBarn Ta 3a0e3TMeUYCHHIM
HalioHaapHOi Oe3rmeku [15]. Ha mpotuBary 1poMy, YKpaiHa aKkTHBHO ITiJHIMAa€
nuTaHHsa BukopuctaHHs LII-30poi y KOHTEKCTI pOCIHCBKOi arpecii, 3aKJIMKaiOuH
0 MDKHApOJIHOTO  pEryiioBaHHA Ta (GOpMYBaHHS 4YITKMX CTaHJapTiB
BinoBiganpHoOCTI [11].

Takum 4YmHOM, cydacHa MDKHApOJHA JHMCKYCiS JIEMOHCTPYE MOTpedy y

OalaHCyBaHHI M1 IHHOBAaLIMHUMH TEXHOJOTISIMH, OE€3MEKOBUMH MpiOpUTETAMU
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Jep’KaB Ta MNPUHLMIAMU MIKHApOJAHOIO TYMaHITApHOTO IpaBa, OCOOJHMBO B
YMOBaXx peajbHOI0 3aCTOCYBAaHHSI aBTOHOMHUX CUCTEM Y 30pOMHMX KOH(IIIKTaX.

Bucnoexku 1 nepcnexmusu nooanvumux oocniodxcerv.  KiacuuHa Tteopis
CIPaBEIJIMBOI BIMHU 30epirae CBOIO aKTyallbHICTh, MPOTE MOTpPeOye amanrailii 10
CyJaCHHX yMOB, 30KpeMa BIPOBAKEHHS TEXHOJIOTIM IITYYHOTO IHTENEKTY Ta
kibepomnepaiiii. OCHOBHI BUKJIUKHU TOJSTAIOTh Y J€JIeryBaHHI MOPAJIbHUX PIlLIEHb
anropuTMaM, IpobJieMi BU3HAUYCHHS IOPUINYHOI Ta MOPaIbHOI BIJIIOBITAIbHOCTI,
a TAaKOX y PO3MHUTTI MEXK MK BIHHOIO Ta MUPHUM 4acoM Y KiOepmpocTopi.

[lepcriekTBU PO3BUTKY KOHIEMIIT BKIFOYAIOTh:

. 3alpoBaKCHHS MIXKHApOAHKUX cTaHaaptie meaningful human control
JUIE aBTOHOMHUX CHUCTEM 030pPO€HHS;

. po3poOKky kouuemnmii jus ante bellum gms erwunoi orminku
3actocyBanHs LII-30poi;

. PO3IIMPEHHS] MPHUHIUINB  MPOIMOPLIMHOCTI Ta PO3PI3HEHHS 3
ypaxyBaHHSM KiOeponepariiii.

be3 Takux OHOBIJIEHb TeOpisl CHPABEUIMBOI BIITHM PU3UKYE BTPATUTH CBOIO
perynatuBHy (QyHKLII0O Ta ©(EeKTUBHICTb Yy KOHTEKCTI aBTOHOMHOI Ta

KiOEpHETUYHOI BIHH.
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OIITHKA ®IHAHCOBO-EKOHOMIYHOI CTIMKOCTI
CYB’EKTIB TOCHHOJAPIOBAHHSI B YMOBAX BOEHHOI
HECTABIJIBHOCTI

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

Anomauyis

VY crarti AOCHiIKEHO TEOpEeTHYHI Ta METOAWYHI 3acaid OI[IHIOBAHHS
(1HAHCOBO-€KOHOMIYHOI CTIMKOCTI CyO’€KTIB TOCIOAApIOBaHHS B  yMOBax
BOEHHOIO CTaHy. AKTyaJbHICTh TEMU OOIpyHTOBaHa Oe3MpeleIeHTHUMHU
BUKJIUKaMU ISl YKpaiHCbKOTo Oi3Hecy: pyWHYBaHHSIM JIOTICTUYHUX JAHIIIOTIB,
BTPATOl0 aKTHUBIB, 3HIKEHHSM CIIO)KHUBYOTO TOMNUTY Ta HECTaOUIbHICTIO
HaI[IOHATBHOI BaJTIOTH. ABTOPOM CHCTEMAaTH30BaHO KJIFOYOBI YHHHHUKHU BIUTMBY Ha
KUTTE3NATHICTh CYO €KTIB  MIANPUEMHULITBA. Y  poOOTI  3ampONOHOBAHO
KOMIUIEKCHUM TIAX1J [0 OIIHKKA CTIMKOCTI, 10 ©0a3yeThCs Ha 1HTErparii
KUIbKICHUX TOKAa3HUKIB (JIIKBIJHICTh, TUIATOCIIPOMOKHICTh, AaBTOHOMIsl) Ta
AKICHUX TlapaMmeTpiB (THYYKICTh YIPaBIIHCHKUX pIlI€Hb, PIBEHb LHUPPOBOI

TparcopMmaiiii, Oe3neka mnepcoHany). OOIpyHTOBaHO, IO B yMOBaX BOEHHOI
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HECTAaOUIBHOCTI ~ TPAAMIiIAHI METOAM (PIHAHCOBOIO  aHaNI3y MOTPeOyIOTh
KOpEryBaHHsS 4Yepe3 BHUCOKY BOJIATHJIBHICTb PHHKIB Ta HemnepeadadyBaHICTh
pusukiB. [IpoaHanizoBaHO CcTaH KpeaUTyBaHHs Oi3HECy 3a MporpaMmamu
MIJBIOBOTO KpenuTyBaHHsS «5-7-9». Ha oCHOBI mpoBeneHOro aHami3zy BUIIICHO
CTpaTeriudi  TMPIOPUTETH 3MIIHEHHA (IHAHCOBOTO CTaHy  IMiJMPHUEMCTB:
nuBepcudikailiss PpUHKIB 30yTy, ONTUMI3Alllsl BUTPAT, a TaKOX 3alydeHHS
IPaHTOBOI MIATPUMKH Ta JepKaBHUX mporpam KpeautyBaHHsa. CdopmoBano
BUCHOBOK, III0 MOHITOPUHT (PIHAHCOBO-€KOHOMIYHOi CTIMKOCTI Ma€ CTaTu
Oe3mepepBHUM TPOLIECOM, SIKHM JO3BOJISIE CYO’€KTaM TOCIOAAPIOBAHHS BYACHO
11eHTU(QIKyBaTU KPUTHYHI TOYKH IAJIHHSA Ta PO3POOJSITU MPEBEHTUBHI 3aXOOU
Tt 30€pe’KeHHs] PUHKOBUX MO3HIIIH Y TOCTBOEHHUMN TIEP1OJ.

Kniouosi cnosa: (b1HaHCOBO-€KOHOMIYHA CTIHKICTb, Cy0’€KTH
rOCIIO/IAPIOBaHHS, BOEHHA HECTAOUIbHICTb,  YIIPABIIHHS, (PIHAHCOBI PU3UKH,

penokartis 613Hecy, KpU30BUH 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.

Ilocmanosxa npobnemu. ITloBHOMacmiTabHAa BIMCHKOBA arpeciss MpPOTH
VYKpaiHU JOKOpPIHHO 3MIHWMJA YMOBM (YHKIIOHYBaHHS BITYM3HSHOrO OI3HECY,
MEePETBOPUBIIN TPAAUIIIAHI PU3UKH Ha EK3UCTEHINHI 3arpo3u. Y Cy4acHHX
yMOBax (p1HAaHCOBO-€KOHOMIYHA CTIAKICTh Cy0’€KTIB TOCHOJIAPIOBAHHS MepecTana
OyTH TPOCTO TMOKA3HUKOM €(EKTHUBHOCTI, MEPETBOPUBIINCH, Ha 0a30By yMOBY
BIKMBAHHS B arpeCUBHOMY 30BHIIIHEOMY CEPETOBHIIII.

3a yMOB BHCOKOi HEBHU3HAYEHOCT1 TPAAMIIIHHI )KOPCTKI MOJIEI yITpaBJIiHHS
BTpayaloTh €(EeKTUBHICTb, 1 MIANPUEMCTBAM TOTPIOHI aJaNTHUBHI, PU3HK-
OpIEHTOBaH1 cTparerii 3 enemeHTamu agile-ynpaBmiaasa. ToOTo, ¢iHaHCOBO-
CKOHOMIYHA CTIMKICTh — II€ HE JIMIIE KUIbKICHI MOKa3HUKHU, ajie W YIpaBIliHCHKA
3MIaTHICTh  MIBUAKO pearyBaTd Ha 3MiHH, JuBepcU]iKyBaTH JKepeia
(1HaHCYBaHHS Ta YTPUMYBATH (DiHAHCOBY pPIBHOBArYy.

Ananiz oocnioxcens. OKpeMi acleKTH BIUIMBY BOEHHUX TIPOIECIB Ha
JISUTBHICTh  CYO’€KTIB  TOCIOJApIOBaHHSA, CTIMKICT,  Oi3Hecy, ajamnTalliio
VIIPaBIIHCHKUX pillleHb 1 TpaHchopmailito Oi3Hec-monenedt mocmimxyBam .1

Kapmok, B.B. IlIBen, O.B.Owmenvuenko, O.A. Tapan, L A. lepHosa,
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T.M. boposuk, 3.4. Hlaneska, f.1. ['opbauo, B.M. Mapuenko, I. Tomamyk, T.
MenbHUK Ta 1H.

3a TaHMMHU aHAMITHYHHUX JIociaikeHb B.B. 3umoBis, 0arato ykpaiHChKHX
MIIMPUEMCTB BUXOJIMIIN Ha BIHHY 3 «3aXHMCHOI0 MOJICIUTIO» (DiHAHCYBAaHHS, TOOTO
HU3BKOIO JIIKBITHICTIO Ta OOMEKESHHMH 3aracaMy T'POITOBUX KOIITiB. BogHovac Ti
H1AMPUEMCTBA, SIKI MPOJOBKYBAIU TisNbHICTD Y 2022 p., 3yMinu 30eperti OJu3bK1
JI0 JOBOEHHUX TOKA3HUKH JIIKBITHOCTI. 3a pe3yibTraramu nepmmx 9 micsimis 2022
p. KoediIieHT 3arajabHO1 JIKBITHOCTI i KoedimieHT (PiHAHCOBOT CTIMKOCTI BEJIMKHUX
Ta CEpedHIX MPOMHUCIOBUX MIANpUEMCTB 3anmumuiucs Ha piBHi 2021 p. Lle
MOSICHIOIOTh THM, 10 JOHEJAaBHAa «BIJHOCHO HHU3bKa JIKBIIHICTE» Oyla
XapaKTEepHOIO JUid 0ararbOX BEJIMKUX KOMIIaHId (KOHCEpBAaTUBHMUN MIiAXid A0
IPOIIOBUX PECYpCiB), 1 3aBIJKH aJanTOBaHUM (IHAHCOBUM MOJENSIM Il
H1AIPUEMCTBA IMOKA3aJIM BUCOKY 3[aTHICTh MPUCTOCYBATUCS 10 YMOB BiiiHU [1, C.
25].

[Tonpu HasIBHICTh HAYKOBHUX HAIpallOBaHb, Mpo0IeMa KOMILIEKCHOI OLIHKU
BIUTMBY BIMHM HAa PO3BUTOK MIJNPUEMHUIITBA 3aJHIIAETHCS HEJOCTATHHO
OINpallbOBaHOIO, 1[0 3YMOBJIIOE HEOOXIAHICTh MOMAIBIINX JOCTIKEHb 13
ypaxyBaHHsIM TpaHchopmarliiii Oi3Hec-Mojieneld, 1HCTPYMEHTIB ajamnrariii Ta
MOKAa3HUKIB CTIMKOCTI MIANPUEMHUILIBKOI JISUTBHOCTI B yMOBax BOEHHOI
HECTaOIbHOCTI.

Mema cmammi. J1oCTiIuTH TEOPETUYHI Ta METOAMYHI 3aCaJH OIIHIOBAaHHS
(h1HAHCOBO-EKOHOMIYHOI CTIMKOCTI CyO’€KTIB TOCIOJApiOBaHHS B  yYMOBax
BOEHHOr0 craHy. CUCTEMaTHM3yBaTH KIIOYOBI YMHHUKHU BIUIMBY Ha (PIHAHCOBY-
€KOHOMIYHY CTIMKICTh CY0’€KTIB IMiIMPUEMHUIITBA.

Pezynomamu  oocniosxcennsi. BoeHHI yMOBH  3yMOBWIIU TIIMOOKY
nepeOy/oBy MeXaHi3MiB (PYHKI[IOHYBaHHS YKpAiHCBKUX IMIANPHUEMCTB, IO
NPOSBUIIOCS Y TMEpexo/l BIJ CTPATEriyHOro IUIAHYBaHHA JO MEPEBAKHO

OlepaTUBHOTO yIpaBiiHHA. bi3Hec 3ocepenauBcs Ha 30epexeHH] (HIHAHCOBOT
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CTIMKOCTI, IIBUJKOMY NEPEPO3MNOALII PECYPCIB 1 aJanTaiii 10 PU3MKIB. Y TEpIIl
TUXKHI BiiHM nipuoin3Ho 43% MCII Oynu BUMYIIEHI NMPU3YNUHUTH JiSTTBHICTb.
OCHOBHMMU pHU3UKAMHU Ui JIKBIAHOCTI Majioro Oi3HECY Ha3WBAIOTh: MaJIHHS
MJIATOCIIPOMOXKHOTO ~ TOMUTY, Opak  OOIrOBMX  KOIITIB,  €HEPreTUYHY
HECTaOUIBHICTH 1 KaapoBui nedinut. Tak, omuTyBaHHS MOKa3aH, 0 OOMEKESHUMA
JOCTYM 10 (piHAaHCYBaHHS Ta OOIFOBOTO KaIiTaly — OJIMH 13 KJIFOUYOBUX BUKJIMKIB
it MCII [2]. YV npiopuTeTi aHTUKPU30BOTO YIPABIIHHS IMiAMIPUEMCTBA TOBUHHI
pPETENIbHO aHaji3yBaTh pyX KOIUTIB, MPOBOJUTU CTPEC-TECTYBaHHS T'POIIOBHX
3amaciB 1 3a MOTpedH MepeopieHTOBYBATH BUTPATH HA HANBaXKIIMBIIII OmepariiiHi
oTpeou.

Jani tabn. 1 3acBiq4yioTh 30€pEKEHHS 3arajlbHOTO OOCSTY KPEeIUTyBaHHS
Kkopropamii y 2022 p. 3 HE3HaYHUM MPUPOCTOM, IO BIAOYIOCS HacamImepen 3a
paxyHOK 301IbIIEHHS! KPEAUTIB y HalllOHAJIbHINA BaJIOTI.

BonHoyac kpenuTyBaHHS B 1HO3E€MHIM  BIOTI  CKOPOTHJIOCS, IO
BIJI0Opakae 3pOCTaHHS BaJIOTHUX PU3MKIB 1 MEPEOpI€HTAlI0 OaHKIB HA TPUBHEBI
iHCTpyMeHTU. OOCIru KpeauTiB JOMOTOCIIOAAPCTBAM 3MEHIIUIINCSA, TIEPEayCIM y
HaI[lOHAJIBbHIN BalIOTI, TOJl K Y MPOMHUCIOBOCTI 3a()iKCOBAHO CHaj 3arajibHOIro
KpeAUTYBAHHS MIPU OHOYACHOMY 3pOCTaHHI IPUBHEBOIO CETMEHTA.

YTpoaoBX HACTYITHUX POKIB CIIOCTEPITaliOCs CTaie 3pOCTAaHHS SIK KiJTbKOCTI
HaJ@aHUX KPEIWTIB, TaK 1 iX CYKYIHOro oOcsry, 1o BigoOpa)kae po3IIMpEHHS
nocTymy 0i3Hecy 10 MiIbroBuX (JiHAHCOBUX PECYPCIB.

VY 2024 p. 3adikcoBaHO HE3HAYHE CKOPOUYCHHS KUIBKOCTI Ta CyMU KpPEIUTIB,
OJIHAK YacTKa MporpaMM B 3arajJbHOMY KpeAuTyBaHHI Oi13HeCy jgocsria
MaKCHUMaJIbHOTO piBHA ( Ta0I. 2).

JlunaMika Mmoka3HHUKIB e(eKTHUBHOCTI mporpamu «JlocTymHi kpenutu 5-7-
9%» 'y 2021-7 wicausax 2025 pp. npemoHcTpye TpaHchopmariito i
(GYHKIIOHATBHOTO MPHU3HAYEHHS BIJl 1HCTPyMEHTa CTUMYJIIOBAHHS PO3BUTKY 10

MexaHi3My (iHaHCOBOI cTabimzarlii 6i3Hecy (puc. 1).
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Tabmaug 1

OxpeMi MOKa3HUKU KpeauTyBaHHS O13HEeCY YKpaiHCbKUMH OaHKaMU, MIIH.

IPH.
[TokazHuk 2021 | 2022 |3minu | 2022 p.
y 2022 |y % no
p. 2021 p.
Kpenutn, nagani HOK 752,3|754,4 2,0 100,3
y T.4. Y HaI[BAJIIOTI 484,1 | 504,3 | 20,2 104,2
y T.4. B 1HO3€MHIH BAJIIOTI 268,3 | 250,1 | -18,2 93
B 1HO3EMHIN BaJIFOTI 9,9 6,8 -3,0 69
Kpenutu gomorocnogapcream 2544 |238,4 | -16,0 94
y T.4. Y HaI[BAJIIOT1 2329 |215,3|-17,6 92
y T.4. B 1HO3€MHI# BaJtOTI 215 231 1,7 108
B 1HO3EMHIN BaJIIOTI 0,8 0,6 -0,2 80
KpeauTn, HagaHi npoMHUCI0BOCTI 222,01 210,7 | -11,3 95
y HaIBaJIIOTI 88,0 (94,1 /6,1 106,9
B 1HO3E€MHIN BaJIFOTI1 134,0 | 116,6 | -17,4 87
B 1HO3EMHIN BaIIOTI 4,9 3,2 -1,7 65
ChiBBigHoOIIeHHS 3a00proBaHoCTI 3a|37,8 | 43,7 |59 —
KpeAuTaMu Y  HaNiOHAJBHIA  BaJIOTI
nianpueMcTBamM MPOMHUCJIOBOCTI Ta
3a00oproBaHocTi 3a KpeauTamu
aoMorocmnogapcream, %
Ilxepeno: [1, c. 28]
Tab0murs 2

JlnHamika po3BUTKY nporpamu «JloctymHi kpeautu 5-7-9%>»

y 2020-2024 pp.

[lepion | KinbkicTh Cyma  kpenuriB | YacTka B 3araJbHOMY
KpeauTiB (THC.) (MJIH. TpH.) KpeauTyBaHHi 6i3Hecy (%)

2020 1572 42,8 18

2021 | 285 89,4 25

2022 | 358 112,7 32

2023 4172 128,5 38

2024 | 38,9 125,3 40

Jxepeno: [1, c. 28]
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B 3pocTaHHs 0JaTKOBHX HAIXOJKEHB BiJ] yUYaCHHKIB porpamu, %
W YacTka y 3arajJbHOMY KOPIIOPAaTUBHOMY KpeAUTYBaHHI, %o

PiBenp nmpoOieMHUX KpEOUTiB 3a pOrpamoro, %
B CepenHs IPOIEHTHA CTaBKa 3a MPOTPaMoro, %

B Punkosa npornenTtHa craka st MCB 6e3 nporpamu, %

Pucynok 1. Ilokaznuku edexTuBHOCTI nmporpamu «JloctynHi kpenutu 5-7-
9%» y 2021-7 mic. 2025 p.
Ixepeno: [3, . 106]

3pocTaHHs ~ YacTKM  MPOrpaMH B 3arajlbHOMY  KOPIOPAaTHBHOMY
KpeIUTYBaHHI BiOyBajocs MapajielbHO 3 YTPUMAaHHSIM HPOILEHTHUX CTaBOK Ha
piBHI, ICTOTHO HUXYOMY 32 PUHKOBHH, 1110 CTBOPIOBAJIO IS MIAMPUEMCTB YMOBU
MIITPUMAHHS JIIKBIAHOCTI 32 OOMEKEHOI'0 JOCTYIY J0 albTEPHATUBHUX JXKEPEI
¢dinancyBanHs. BomHouac mocTynoBe MiABHILEHHS PIBHA MPOOJIEMHHUX KPEIUTIB
HE Ha0YyJI0 CUCTEMHOI'0 XapakTepy, 10 BKa3ye Ha aJamnTaiiio K MO3UYabHUKIB,
Tak 1 OaHKIB JO BOEHHUX PHU3WKIB. 30UIbIIEHHS MOJATKOBHX HAJXOIKECHb BiJ
YY4aCHHMKIB MPOrpaMU CBITYUTH HE MPO PO3MIMPEHHS O13HEC-aKTUBHOCTI, a MPO
30€peKEeHHsI OMEPALIITHOI CTPOMOXKHOCTI MIAMPUEMCTB 1 BIIHOBJIEHHS iX y4acTl y
GbickabHUX TIPOIECcax.

[lignpuemMcTBa aKTUBHO  IIYKATd  MOXJIHMBOCTI  PECTPYKTYpHU3yBaTH
KOPOTKOCTPOKOBI 3000B’si3aHHsS  (HAmpHIKIaa, 3CYB CTPOKIB IMOJATKOBUX 1

KPEIMTHUX TIIATEXIB) JUIsl 30€peKeHHs JIKBIIHOCTI. BaxxiauBo, mo aepkaBHi
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O0aHKM Ta MIKHApOAHI MapTHEPH PO3LIMPIOBAIIM IMPOrpPaMH KPEAUTHUX TapaHTIH 1
JOTEITHO BIJICTIIKOBYBAIM «PiBEHb OOProBOro HaBaHTAXXEHHS» KOXKHOI ramysi. Y
oMy, JauBepcudikaiis kepen (iHaHCyBaHHsS (BIACHI KOIITH, KPEAWTH,
IpaHTH, eMicis o0Jiraiiif) Ta 31aTHICTh IIBUIKO aaNTyBaTH CTPYKTYpPY KamiTainy
CTaJId BATOMUMU YMHHUKAMH (hiHAHCOBOI THYYKOCTI 1 CTIMKOCTI ITi/T Yac BIMHHU.

Pi3Hi 3a MacmTaboM KoMmaHii JEMOHCTPYIOTh HEOJHAKOBY CTIHMKICTH 0
BOEHHUX BHKJIHMKIB. MikpomianpuemctBa ta POl B VYkpaini BusBUIUCS
HalOIbI BpaznuBuMu. Y I miBpiuui 2025 p. nonan 95% ycix 3akputux Oi3HeEC-
CTPYKTYp MpHUMaAajo caMe Ha MPUBATHUX MiANpHeMINB. ToOTO, MikpoOi3HEC He
Ma€ JIOCTaTHbOI (DIHAHCOBOI MOAYIIKH 1 MIBUAKO pearye Ha IIOKW MPUITUHEHHSIM
nismeHOCTI. HatoMicTh kommaHii Ta opraHi3oBaHi IOPUANYHI 0coOM 30epiraroThb
MO3UTUBHUM OajaHC MK HOBUMH PEECTPALIISIMU Ta 3aKPUTTSIMU, 110 MOCTYIOBO
3MIHIOE CTPYKTYPY HIJNPUEMHUIITBA HAa KOPUCTh CTIMKIIIKMX OpraHi3aliiftHux
dhopm.

3a JaHUMMHM HEUIOJIaBHIX ONUTyBaHb, y 2022-2025 pokax HEBEJIUKI Ta
CepeqHl MIAMPUEMCTBA TOBUIHHO, aj€ BIJHOBIIOBAIM AKTUBHICTh. 3 TMOYATKY
noBHoMacmTabHoi BivHU smmie 57% MCII npamoBamu, y 2023 p. 84%
MOBEPHYJIUCS J10 poboTH (4acTKOBO abo0 TMOBHICTIO), a y 2024-2025 pp. uei
NOKa3HUK cTabimizyBaBcs Ha piBHI 85%. BogHowac 3minm y ¢diHaHCcOBHX
pe3ynbTarax OyliM HEOJHAKOBUMHM. Benuki mianmpueMcTBa 3a3BUYail OTpUMAaH
JIepKaBH1 3aMOBJICHHS 1 30epiraim npuOyTKOBICTh, TOA1 SIK Mani (QipMHU B LIJIOMY
MIPOJIOBXKYBAJIM «IpAIIOBaTH Ha JIKBITHICTE» — iXHS PEHTA0EIBHICTh YacTO

3aMIanacs HIXK4oro 3a JoBoeHHY( puc. 2) [3].
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B Cepenni minnpueMcTBa ™ Maji mianpueMcTBa MikponignpueMcTa

Pucynox 2. ®iHaHcOBHiI pe3ynbTaT (CalbI0) OO OMOAATKYBaHHSA 3a

po3mipom mianpueMctB y 2021-2024 pokax, MIJIH. TpH.

Jns  OIIHKM KOMIUIEKCHOI CTIMKOCTI BHUKOPUCTOBYIOTH 1HTErpajibHI
(1HAaHCOBI 1HOWMKATOPH — HANpHUKJIaA, IOKa3HUKKA (DIHAHCOBOI aBTOHOMII,
(b1HaHCOBOTO PU3HUKY, KOE(IIIEHTH MOKPUTTS 3000B’s3aHb Tomo. OmaHak 3a
BOEHHUX YMOB CTalOTh aKTyaJbHUMHU i ONEPATUBHI «IHIAEKCHU OYIKYBaHb JILJIOBOL
aktuBHOCTI». HBY po3paxoBye Ta onpuitogHio€ MIOMICSYHUM 1HAEKC OYiKyBaHb
ninoBoi  aktuBHOCTI (mam — IOJIA), sxuii 06a3yeThCs Ha ONUTYBAaHHAX
nignpuemMcTB. Y BepecHi 2025 p. ueit ingekc 3pic po 50,4 (nopiBusiHO 3 49,0 y

ceprHi 1 48,7 y BepecHi 2024), 110 CBiAYUTH MPO NOMIPHO MO3UTHUBHI OYIKYBaHHS
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013HECy (puc. 3).
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Pucynox 3. JluHaMmika 1HJAEKCY OYIKyBaHOi JIJOBOi aKTHBHOCT1

nignpuemctB (IOA) Ykpainu y 2020-2025 pp.
Jxepeno: [4].

3aranom IOJIA Bumie 50 Bka3ye Ha ONTUMICTUYHI MPOTHO3U (MIPUHANMHI Y
KOPOTKOCTPOKOBOMY TUJIaH1), TOJII SIK MOKa3HUKHU HIK4Ye 50 — Ha MECUMI3M.

[Toripu moctynoBe HaOMMKEHHSI 1HACKCY OUIKYBAHOI J1JIOBOI aKTUBHOCTI 10
HedTpampHOro piBHS Yy 2024-2025 pokax, XapakTep JIJIOBUX OYiKYBaHb
HIANPUEMCTB  3QIMIIAETHCS  HECTAOUTbHUM, IO 3YMOBJIOE  30€peKEeHHS
MiJBUIICHUX (DIHAHCOBO-€KOHOMIUHMX pu3ukiB. KonuBanus 3HaueHbr [OJJA
HAaBKOJIO TTIOPOroBOro piBH 50 MYyHKTIB BiJI0Opa)KalOTh HE CTIMKE BIJIHOBIICHHS, a
aanTaiiifiHy moBeliHKy Oi3HeCy B yMOBax TPHBAJIOI BOEHHOI HEBHU3HAUYEHOCTI, 3a
SIKOi TIO3UTHBHI OUIKYBaHHSI (POPMYIOThCS ApAJIENbHO 3 BUCOKOIO YYTIUBICTIO /10
30BHIIIHIX IIOKIB.

Ha ocHoBi ckiageHoi mMaTpuili pU3UKIB MiANPUEMCTB cTaHoM Ha 2025 p.
(Tabin. 3) BCTAHOBJIEHO, IO KJIFOYOBI 3arpo3u (PiHAHCOBO-€KOHOMIUHIM CTIMKOCTI
KOHIIEHTPYIOThCS y cepl ympaBiliHHS JIKBIJHICTIO Ta TPOIIOBUMHU IOTOKAMHU.
HaiiBumuii piBeHb pu3MKy (QOpMYIOTH Ae(IiUT O0OIrOBMX KOIITIB 1 KAacoBI

pPO3pUBH, SIKI O€3MOCepeIHHO TOB’A3aH1 3 HECTAOUIBHICTIO MOMUTY, 3aTPUMKAMHU
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PO3paxyHKIB Ta 3pOCTaHHSM BUTpaT. BUCOKMIA CTYiHb BIUIMBY TAKOX 30€pIraroTh

OOproBi Ta €HEPreTUYHI PU3UKH, IO MOCHUIIOITH 3aICKHICTh MIAIPHEMCTB Bl

30BHILIHIX JKepel (piHaHCYBaHHS Ta JA€pKaBHUX MEXaH13MIB MIATPUMKH.

Tabmuus 3

Martpuiist pu3uKiB TiAIPUEMCTB B yMOBaX BOEHHOT HECTAOILHOCTI

Bun pusuky VIMoBipHicTb [lorenuiiinuii | PiBeHb
peati3artii BILIVB PUBHKY

Jedirmut 06iroBUX KOIITIB Bucoka Bucokwnii Kpuruunnii

[Topymienus rpomoBux | Bucoka Bucokwnit Kpurnunmid

MOTOKIB (KaCOB1 PO3PHBH)

3pocTaHHs ooprosoro | Cepeans Bucokui Bucoxwuii

HaBaHTAKEHHS

Oomexenuit  poctyn 1o | Cepenns Cepenniii CyrreBuid

KPEIUTHUX PECYPCIB

3HmKEHHST  peHTabenbHOCTI | Bucoka Cepenniit Bucoknii

ISUILHOCTI

3pocTaHHs yacTku | Cepenns Cepenniit CyrreBuit

POOIEMHOT ne61TOPChKOT

3a00pProBaHoOCTI

BantoTHul pusuk Cepenns Cepenniit CyrreBnii

Eneprernuyna HectabuibHicTh | Cepennsi Bucokwnii Bucokmuit

JlorictuuHi 3601 Husbka— Cepenniit IHomipuui
CepeHs

KanpoBi BTpatu Ta wmirpamis | Cepens Cepenniii CyrreBuid

NEPCOHATY

Jlxepeno: ckiaZieH0 Ha OCHOBI aHaITi3y (DIHAHCOBUX MOKA3HMKIB JISUTbHOCTI

1 IITPUEMCTB

OTtxe, aHali3 MOKa3aB, 10 B YMOBaX BOEHHOI HECTaOLILHOCTI (DiIHAHCOBO-

C€KOHOMIYHA CTIMKICTh IIANPUEMCTB BH3HAYAETHCS HAacaMmIepesl 3/IaTHICTIO
NIATPUMYBATH JIIKBIJHICTh 1 KEepyBaTW TPOLUIOBUMHU IOTOKaMH, a HE pPIBHEM
npubyTtkoBocTi. Y 2022-2025 pp. OUIBLIICTE CYO €KTIB MiANPUEMHUIITBA

GyHKUIOHYBaAM B PEXHUMI  ajanrtauii, OpIEHTYIOUMCh Ha  30epexeHHs

MJIATOCIIPOMOXKHOCTI Ta O€3MepepBHOCTI MISUIBHOCTI, IO CYIPOBOHKYBAIOCS
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3HWJKEHHSIM PEHTA0EIbHOCTI 32 BIJHOCHO CTAaOUIbHHUX IOKAa3HUKIB (PIHAHCOBOI
CcTiiiKocTi. PO3mIMpeHHs MiJIbroBOro KpeAUTYBAaHHS Ta 3pOCTAHHSA POJIl JEPKaBHUX
(1HaHCOBUX THCTPYMEHTIB YaCTKOBO KOMIIEHCYBAJIM OOMEXKEHUU NOCTyI O13HeCcy
JIO KariTany, OJHaK BOJHOYAC MOCHIIMIIA 3aJICKHICTh MiIIPUEMCTB BiJl OOProBOro
(biHaHCYBaHHS.

KonuBanHst  1HAEKCY  OYIKYBaHOi  JIJIOBOI  AKTUBHOCTI  MOOJMU3Y
HEUTPAILHOTO PIBHS Ta pE3yJbTaTd MATPHUIll PHU3HKIB MIATBEPKYIOTh, IO
KJIFO4OBI 3arpo3u y 2025 p. 3ocepemxkeni y cdepi J1KBITHOCTI, TPOIIOBUX MOTOKIB
1 OOpProBoro HaBaHTa)XCHHA. 3a TaKUX YMOB (DIHAHCOBA CTIUKICTh MIANPHEMCTB
Ha0yBae xapakTepy KEpoBaHOI ajamnrailii, [0 3YMOBIIIOE JIOLUIBHICTh
3aCTOCYBAaHHSI PU3HMK-OPIEHTOBAHWX YIPABIIHCHKUX MIAXOMIB Yy MpoIieci
AHTUKPU30BOTO YIIPaBIIIHHS.

Bucnoexu.  BiilHa  CyTT€BO  MOrIpIIMia  MOKa3HUKU  JIIKBIJHOCTI,
MJIATOCITPOMOXKHOCTI Ta PEHTAOEIBHOCTI MiAMPUEMCTB, BOAHOYAC 3MIHMBIIH CaMi
KpUTEPil OLIHIOBAHHS (PIHAHCOBOI CTIMKOCTI. ¥ BOEHHHUX YMOBaX JIOMYyCTUMHMU
CTalOTh THMYACOBI BIIXWJICHHS BIJI KJIACHYHUX HOPMATHBIB, SKIIO BOHH
3a0€3MeuyoTh 30€peKEHHS  OIMEpaIlifiHOl  CIPOMOXKHOCTI  Ta  3aMHSITOCTI.
diHaHCcOBa CTIMKICTh MIAMPUEMHUIITBA Y BOEHHUM MEP10J] BUBHAYAETHCS HE JIMIIIE
BEJIMYMHOIO (DIHAHCOBUX TIOKAa3HWKIB, a 3[aTHICTIO MIANPUEMCTB IIBUIKO
aganTyBaTu OrOHKeTH, (QOpMyBaTH pe3epBU JIIKBIIHOCTI, BHKOPHCTOBYBATH
30BHIIIHIO MIATPUMKY Ta YIIPaBIATH pusnkamMu. HeoOxiqHO neperassHyTH TiaXoau
JI0 OIlIHIOBaHHS e(eKTUBHOCTI Oi3Hecy Ta (OpMyBaHHS aHTUKPU30BUX
(1HaHCOBUX CTpATErid, OPIEHTOBAHUX HA BIJHOBJIEHHS 1 MOJAIBIINI PO3BUTOK Y

MICIIIBOEHHUH TIEP10I.

Cnucok eukopucmaHux odxcepei
1. ®i”HaHcH MIANPUEMCTB YKpaiHM M Yac BIMHM Ta 3aBAAHHS iX

MMOBOEHHOTO BIJHOBJICHHSI | HAayKOBa JOMOBLAL / 3a pen. n.e.H. B.B. 3umois;
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INPABOBHMI1 CTATYC JEP)KABHOI MOBHU
Y CYUYACHIN YKPAITHI

LEGAL STATUS OF THE STATE LANGUAGE IN MODERN
UKRAINE

Anomauyis

VY crarti 311iiCHEHO KOMIUIEKCHUM aHai3 MpaBOBUX 3acaj (PYyHKIIIOHYBaHHS
YKpaiHCbKOi MOBHM SIK €IMHOI JEp)KaBHOI MOBH B YKpaiHi, BHU3HA4Y€HO Ii
KOHCTUTYLIMHO-TIPABOBUN CTaTyC Ta OCOOJMBOCTI 3aCTOCYBaHHSI y JIsUIBHOCTI
OpraHiB Jep)KaBHOI BJIATW 1 MICIIEBOTO caMoBpsayBaHHsA. OOIpyHTOBAaHO, IO
Jiep’)kaBHA MOBa BHUCTYNA€ BAXKJIMBUM €JIEMEHTOM KOHCTUTYI[IHHOTO Jamy,
HalllOHAJILHOI 1IGHTUYHOCTI Ta JIEPKABHOT'O CYBEPEHITETY, @ TAKOX € HEOOX1THOIO
YMOBOIO €(eKTUBHOTO (DYHKIIIOHYBaHHS IMyOJIIYHOI BJIaJu Ta 3a0€3MeUeHHs PaB 1
CBOOO/T TPOMAISIH.

Y pgochipkeHHI  IpoaHali30BaHO  HOPMATUBHO-TIPABOBI — aKTH, IO
PETYNIOI0Th BUKOPUCTAHHS YKpaiHChKoi MoBH, 30kpeMa Konctutyiito Ykpainw,

3akoH Ykpainu «IIpo 3abe3neyeHHsT (QYHKIIOHYBAHHS YKPAiHCbKOI MOBH SIK
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JE€p’KaBHOI», A TaKOX I1HIII HOPMATHMBHI JOKYMEHTH, [0 BHU3HAYalOTh
00O0B’SI3KOBICTh 11 3aCTOCyBaHHsS y cdepl AiSUIBHOCTI OpraHiB 3aKOHOABYOi,
BUKOHABYOI Ta CYAOBOi BJaju, MPaBOOXOPOHHMUX OpraHiB, OpPraHiB MiCIIE€BOTO
CaMOBpSJIYBaHHS Ta IHIIUX JEP>KaBHUX IHCTUTYIINA. Bu3HadeHo, 110 AeprkaBHA
MOBa € 00OB’SI3KOBUM 3ac000M O(ILIHHOTO CIHIJIKYBaHHS y IMpolect 3A1HCHEHHS
BJIQJJHUX  TOBHOBaXXEHb, IMIJATOTOBKHM  OQILIMHUX  JIOKYMEHTIB, BEICHHS
JIJIOBOZICTBA, PO3IJISINY 3BEPHEHb TPOMAJISH, MPUNHATTS YNPABIIHCHKUX PIIICHb
Ta 3[[1HCHEHHSI CYI0YMHCTBA.

OcobnuBy yBary mnpuiiieHo cdepi BUKOPUCTAHHSA JAEpPKaBHOI MOBH Y
yOJIIYHOMY YIpaBIiHHI, 1HGOPMAILIHHOMY MPOCTOpl Ta OQIMIHHIA KOMYyHIKAIIT,
30KpeMa y BHJAHHI JPYKOBAHOI MPOAYKIi CIykO00BOro Xapakrepy, BeACHHI
o(iriiHUX BeOCANTIB OpraHiB JAepKaBHOI BN Ta MICIIEBOI'O CAMOBPSTYBaHHS, a
TaKO>X BUCBITJICHHI iX JISUIBHOCTI 3aco0amu macoBoi iHopmarlii. Haromnomeno Ha
3HAY€HHI JIEp>KaBHOI MOBHU SIK I1HCTPYMEHTY 3a0€3leUYeHHsS BIIKPUTOCTI,
MPO30POCTI Ta €(PEKTUBHOCTI A1SUTBHOCTI OPraHiB BIIAIH.

VY crarTi TakoXX BU3HAYEHO, 10 (DYHKLIOHYBaHHS YKpaiHCHKOI MOBHU SIK
JIEpKaBHOI CIpUsi€ 3MIITHEHHIO MPaBOBOI JEpXKaBH, PO3BUTKY IEMOKPATHUYHHUX
IHCTUTYTIB Ta YTBEP/UKEHHIO TMPUHIUIIY BEPXOBEHCTBA IpaBa. 3po0JieHO
BHUCHOBOK NP0 HEOOXITHICTh MOIAIbIIOr0 BAOCKOHAJICHHS 3aKOHO/IaBCTBA Yy cdepi
MOBHOI TMOJITHKMA Ta 3a0€3MEeUEHHs] HaJeKHOr0 KOHTPOJIO 3a JOTPUMAHHAM
MOBHOTO 3aKOHOAABCTBA SIK B@KJIUBOTO YHHHHMKA 3MIIIHEHHS JEP’KaBHOCTI
Ykpainu.

Knrouosi cnasa: nepxaBHa MoBa, HAPOJHICTh, MyOIiUHA cdepa, Jep’KaBHUMI

CEKTOp, cepTHdikaT, 3a0e31eUeHHs, CYCIIJIbHE XUTTS.

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 npobonemu. Y  CcydacHUX yMOBax JEp)KaBOTBOPEHHS,
€BPOIHTErpallifHUX TPOIECIB Ta 30poitHOi arpecii mpotu YkKpaiHu 0COOIUBOTO
3HaueHHA HaOyBa€ TUTaHHS 3a0€3MEUCHHS HAJIEKHOTO IMPABOBOTO CTaTyCy
YKpaiHChKOI MOBH K €JUHOI JAep»KaBHOI MOBU. MoBa BUCTYyMa€e HE JUIIE 3aC000M
KOMYHIKaIIii, a 1 BAYKJIMBUM €JIEMEHTOM HaI[lOHAJIBHOI 1ICHTUYHOCTI, JEPKaBHOTO
CYBEpEHITETY Ta KOHCTUTYLIMHOrO Jaay. BoaHouac mnpakThyHa peasizaris
nonoxenb Kouctutymii Ykpainm ta 3akony VYkpainum «IIpo 3abe3neueHHs
GYHKIIOHYBaHHSI YKpAiHCbKOI MOBH SIK JIEpKaBHOI» MNOTpedye MOJaNbIIOro
BJIOCKOHAJICHHA TMPaBOBUX MEXaHI3MIiB, CHOpPAMOBAaHUX Ha 3a0e3nedyeHHs i
MOBHOIIIHHOTO (PYHKITIOHYBaHHS y BCiX cepax MyOIiuHOro KUTTS.

AKTyaJIbHICTh  JTOCJIDKCHHSI 3yMOBJICHA HEOOXIJHICTIO 3a0e3MeueHHs
e(eKTUBHOTO 3aCTOCYBaHHS JIEPKaBHOI MOBHU Y JISJILHOCTI OpraHiB JEpKaBHOI
BJIQJIM, MICIIEBOTO CAMOBPSTYBaHHS, TIPABOOXOPOHHUX OPTaHiB, CYyJOBOi CHCTEMH,
cepu OCBITH, Mefia, OOCIYrOBYBaHHS Ta 1HIIUX cPepax CYCHUIbHUX BITHOCHH.
Oco0nuBOro 3HayeHHs Ha0yBa€ MUTAaHHS MPABOBOIO PETYIIOBAaHHS MOBHO1
MOJIITUKK,  BCTAHOBJICHHS  BIANOBIAAJIBHOCTI 32  MOPYLIEHHS  MOBHOIO
3aKOHOJJABCTBA, a TAaKOX 3a0e3leueHHs JEepKaBHOI'O KOHTPOIIO 3a HOro
JTOTPUMAHHSM. Y 3B’43KYy 3 IIUM BUHHKA€ HEOOXITHICTh KOMIUIEKCHOI'O HAYKOBOT'O
aHaJli3y MpPaBOBOTO CTAaTyCy Jep)KaBHOI MOBU B YKpaiHi, 1i QyHKLIA Ta pomi y
3a0e3nedeHH] KOHCTUTYIIIHHOTO MPaBOMOPSIKY.

Ananiz oocnioxcenv i nyboaikayiu. IIpoOremaTuka TPaBOBOro0 CTaTyCy
JIep>)KaBHOI MOBH, 1i poiii y (PyHKI[IOHYBaHHI Jep>KaBu Ta 3a0e3MedyeHHi MpaB 1
CBOOOJT JIIOJJMHM € TMPEeIMETOM JOCTIKEHHS OaraTboX HAyKOBIIB Yy ramysi
KOHCTUTYIIIITHOTO TpaBa, MOBO3HABCTBA Ta JIEP>KaBHOIO ympaBiiHHS. TeopeTuuHi

aCMeKTH MPUPOJX MOBHU Ta il 3HAYEHHS Y PO3BUTKY CYCIIJIbCTBA PO3IJISAAINCS 111€
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y Opausgx aHTUYHuX ¢iaocodis, 30kpema IlnaTtona ta I'oprid, siKi TOCHIIKYBaIH
B3a€MO3B’ 130K MOBH, MUCJICHHS Ta CYCIUJIBHUX BiJIHOCHH.

Baromuii BHECOK y MOCHIKEHHS MPAaBOBOTO CTAaTyCy YKpaiHCBKOI MOBH
3pO0JIEHO YKPaiHCHbKMMHU HAYKOBLSIMH, $IKI DPO3IIISJaId Jep>KaBHY MOBY SIK
BOXJIMBUN €JIEMEHT KOHCTUTYLIMHOrO Jsajay, 3aci0 3abe3neueHHs JepiaBHOI
€IHOCTI Ta (PYHKI[IOHYBAHHS MyOJiYHOT BiIaau. 3HAUHY yBary MpuiJIeHO aHaTi3y
nonoxkenb Konctutymii  Vkpainu, 3akony VYkpainm «[Ipo 3a0e3nedeHHs
(YHKIIIOHYBaHHS YKPaiHCbKOI MOBH SIK J€PYKaBHOI», @ TAKOXK 1HIIMX HOPMATUBHO -
NPaBOBUX aKTiB, 110 BHU3HAYAIOTh MPABOBI 3acaau (PYHKIIOHYBaHHS JEpKaBHOI
MOBH.

Oxpemi acmekTd MOBHOI TOMITHUKMA JOCHIDKYBaIMCA Y KOHTEKCTI
MDKHApOJHOTO JIOCBIAY, 30KpeMa Ha NPUKIAAl 3aKOHOJABCTBA €BPONEHCHKUX
nepkaB, Takux sk JlaTBilicbka PecnyOmika, e nep>kaBHa MOBa BIJITPA€ BAXKIUBY
poiib 'y 3abe3medeHHl IsJIbHOCTI OpraHiB JIepKaBHOI BJIaJAUd Ta MICIIEBOTO
caMOBpsiIyBaHHsA. BopHowac, He3BakalouW Ha 3HAYHY KIJTBKICTh HAayKOBHX
JOCITIJKEHb, MUTAHHS TTPABOBOTO CTAaTyCy JEp>KaBHOI MOBH B YKpaiHi MoTpedye
MOJANBIIOTO KOMIUIEKCHOTO JIOCHIKCHHsI 3 ypaxyBaHHSM CydacHUX YMOB
PO3BUTKY JI€p’KaBU Ta CYCH1IbCTBA.

Memoto cmammi € KOMIUIEKCHHI aHali3 MpaBOBOIO CTaTyCy YKpaiHCHKOI
MOBH SIK JIEp’KaBHOI B YKpaiHi, BU3HAYEHHSA ii poJil y (PYHKI[IOHYBaHHI OpraHiB
JIEpKaBHOI BJIagud Ta MICHEBOTO CaMOBPSAYBaHHSA, a TaKOX JOCIIKCHHS
HOpPMaTUBHO-IIPABOBHUX 3acaj ii 3acCTOCyBaHHs Y pI3HHUX cepax CyCHIIBHOIO
KUTTSL.

Jnsg [nocATHEHHS TIOCTaBJIEHOI METH MepeadadeHO BUPIIIEHHS TaKHUX
3aBlaHb:  JOCHIAUTH  KOHCTUTYLIIHHO-TIPABOBI ~ OCHOBU  (PYHKI1OHYBAHHS
YKpalHChKOI MOBU SIK JIEP’KaBHOI; MpOAHATI3yBaTH TIOJIOKEHHS YUHHOTO
3aKOHOJIAaBCTBA, IIIO PETYJIO€ 3aCTOCYBaHHS JEepKaBHOI MOBH; BHU3HAYUTH

3HAYEHHS JEp)KaBHOI MOBH Yy 3a0e3neueHHi e(eKTHBHOI isSJILHOCTI OpraHiB
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MyOIIYHOI BIaN; AOCTIAUTH MEXaHI3MH JEPAKABHOTO KOHTPOJIIO 33 JOTPUMAHHIM
MOBHOTO 3aKOHOJIaBCTBA Ta BIAMOBIAAIBHICTh 3a WOro MOPYUIECHHS; a TaKOX
BU3HAYUTU POJb JACP>KaBHOI MOBU Yy 3MIIHEHHI JEP>KABHOCTI, HAI[lOHAIbHOI
0e3meKu Ta PO3BUTKY IEMOKPATUYHOTO CYCIIbCTBA.

Buknao pezynvmamis. SIKI0 TOBOPUTH MPO MOBY SIK 3arajibHE MOHATTS, TO
MOXXHa BHUKOPUCTOBYBATH O3HAUEHHs, $KI MIJKPECIIOIOTh PI3HI  ACMEKTH
suia. [{i o3HaueHHsS TakKOX TATHYTH 32 COOOK Pi3HI MIAXOAW A0 PO3YMIHHS
MOBHU, BOHU TaKoXX (DOPMYIOTH 1 HANOBHIOIOTh Pi3HI Ta YaCTO HECYMICHI IIKOJIU
MOBO3HaBCTBa. JlebaTh Tpo mpuUpoay Ta TOXOMKEHHS MOBHU  CSTAIOTh
CTapoJaBHLOro  cBiTy.  ['penbki  ¢imocobu,  30kpema [opriii 1 [lnaroH,
0OTrOBOPIOBANIM CITIBBIAHOIICHHS CIIIB, MOHATH 1 AilicHOCTI. ['Opriii cTBepIKyBaB,
0 MOBa HE MOXE NPEJCTaBIATH aHI OO'€KTUBHOIO JIOCBIAYy, aHl JIFOJCHKOIO
JIOCBIZly, & TOMY CHIJIKYBaHHsS Ta IpaBia HeMOxJuBl. [[maToH cTBep/KyBaB, 110
CIUIKYBaHHS MOXJIMBE, OCKIJIBKA MOBa TOJa€ i€l Ta KOHIEMIli, SKi ICHYIOTh
HE3aJIe’)KHO BiJ MOBH Ta ICHyBaiu 10 Hei [1,c.5].

MoBa — ¢ HaWKpamui 3aci0 B3a€EMHHX 3HOCHH OKPEMHUX JIIOJEH Mix
co0oro, 3acid iX AyXOBHOTro 00’€HAaHHS 1 B3aEMHOI0 BIUIMBY. be3 MOBM Hema
HapOJIHOCTI.

Pinna moBa Haiikparie BiOMBae B c001 JyMKH i MOYYTTSI OKPEMOI JIFOINHHA,
CYCIUIBHOCTI BChOro Hapoay. B MoBi, ii icTopii, po3BUTKY ¥ BHUpPOOJICHHI
BIIOWIIMCS TEpIIl O3HAKK TMPOSABIB CAMOCTIMHOTO JIYXOBHOTO JKUTTA B
Maii0yTHbOMY OKPEMOT'0O HApO1y.

V¥ cywyacHux neprkaBax ICHYe MOHSTTS o]iliifHOl (Iep:kaBHOT) MOBU Ta MOB
HaI[lOHAJIbHUX  MEHIIWH, TPAaBOBUMA  CTAaTyC SKUX MOXE BHU3HAYaTUCS
KOHCTUTYLIIEIO Ta 3aKOHaAMM JepkaBu. lIpaBoBuii cTtaTyc MOBM — 1€ ii POJb

MOPIBHSHO 3 1HIIMMHU MOBaMU TIE€BHOI JIEp>KaBU YW Ha MIKHAPOIHIM apeHi.
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HepxaBHa MOBa — MOBa, BXXHUBaHHSA $KOI OOOB’sI3KOBE B O(DIIIAHMX
JOKYMEHTaxX Ta 3arajoM y NyOimiuHuX cdepax CYCHUIBHOTO XHUTTS B JepiaBi
(3aKOHOJJAaBCTBO, YIPABJIIHHS, CYIOYMHCTBO, OCBITA TOIIIO).

Jlep>xaBHOIO MOBOIO BU3HAYAETHCS a00 (DaKTUYHO BU3HAETHCA, SIK MPABUIIO,
MOBa TUTYJIbHOI Harlii. B nepskaBax, yTBOpeHHX Ha OaraTOHAIlOHAJIBLHIM OCHOBI,
cTaTyc Jep)kKaBHOI MOXYTh MaTH Kigbka MoB. Ilpm 1ipomy aepkaBHa MOBa, 5K
CIilbHA Ha BCIA TepUTOpIi JEpiKaBHW, CHOpPUAE 3TYPTYBaHHIO HACEICHHS
NEPETBOPIOE MOro Ha KOJEKTUB, CYCHUIbCTBO, Hapod. €IuMHAa [JIs1 BCHOTO
CYCIIUTLCTBA JIep)KaBHA MOBA JIa€ 3MOTY CKOHIICHTPYBAaTH WOTO 1HTEIEKTyalbHUN
MOTEHIIANT 1, SK TIJACYMOK, Y TMpOIEecl ICTOPUYHOTO PO3BUTKY,BPEIITI-PEIIT
NEepepocTaE B MOTYTHIO PYIIIHHY CHUIy CYCHiUIbHOro mporpecy. @ yHKIis
JIep>KaBHOI MOBH TIOJISITAE TaKOXK y TOMY, 100 pealibHO 3a0€3MeUnTH PiBHI MpaBa
BCIM 4JIE€HaM CYCHUJIbCTBA, Yy TOMY 4YHCIHl W oco0aM, IO Halekarbh 0
HaIlOHAJbHUX MEHIIINH.

Hanpuknan, BignmoBinHo 1o cr. 3 3akony JlarBilickkoi PecnyOmiku «Ilpo
nepkaBHy MOBY» 1999 p. «uepxaBHOoio MoBow JlarBiiichkoi PecnyOmiku €
natucbka MoBa. Y JlarBiiicekiii PecmyOmimi KoXeH Mae mpaBo 3A1HMCHIOBATH
3alUTH 1 CHUIKYBaTUCS JEpPKABHOIO MOBOIO B YCTaHOBaX, TIPOMAJICBKUX 1
peNiriiHUX Opra”izamisix Ta mignpueMcTBax (kKoMmmanisx)». Kpim Toro,
BIJIMOBITHO JIO CT. 6 «MpalliBHUKUA ACPKABHUX YCTAHOB Ta YCTAaHOB MICIIEBOTO
CaMOBpSIIYBaHHS, Cy/lIB Ta YCTaHOB CYIOBOi CHCTEMH, JCpKaBHUX 1
MYHIIUMAIBHUX IMANPUEMCTB, a TaKOX CINIBPOOITHUKM KOMIIaHIM, Yy SKHX
HalOLIbIIa YacTKa KalliTaly HaJeXUTh JepkaBl ab0 opraHaMm MICIIEBOTO
CaMOBp#1yBaHHsI, TOBUHHI BIJILHO BOJIOJIITH 1 BUKOPUCTOBYBATU JIEPKaBHY MOBY
B 00cs31, HEOOXIIHOMY [IJIi BUKOHAHHS CBOIX MNpOQeciiHUX 1 MMOCaZOBHX
000B’s13KIB» [2].

21 moToro y CBITI BiA3HaYaeThcsi MIKHApOAHUHN JeHb piaHOI MOBH. MoBa

— He JMIIIe 3aci0 HAIIoro CHIJKYBaHHS, a i BUSHAYAIBHUN YMHHUK 11eHTU]IKAII]
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yKpaiHliB sK Hauii. OCTaHHIM 4acoM 3pOCTa€ MPECTHK YKPAIHCHKOI MOBH, OTXKE
HOCUJIFOETHCSI HAlllOHAIbHA CBIJIOMICTh YKPAiHCBKOTO Hapoay, aJke y Hapoay
HeMae OuIbIIoro ckapOy, HiXK Horo MoBa. BoHa oxoruitoe yci cepu CycrnuibHOTO
KUTTS: 1€ XapakTep HapoAy, HOro mam’siTh, ICTOpiA 1 JyXOBHA MOTYTHICTb.
TypOoTta npo pigHy MOBY, Jr000B 1 moBara A0 Hei Mae OyTW B LIEHTPl yBaru
KOXKHOI Hallii.

B Vkpaini nig nepxaBHor0 (0(DimiiiHOI0) MOBOIO PO3YMIETHCS MOBA, SIKii
JIEP’KaBOI0  HAJaHO TMPABOBUWM  CTaTyC OOOB’S3KOBOTO  CHIJIKYBaHHSA Y
nyomiyHuxcepax cycninbHOro kuTTsA. [lyOmiyaumu cdepamu, y  SKHX
3aCTOCOBYETHCSA Jep>KaBHA MOBA, OXOILTIOIOTHCS chepH 3/11MCHEHHSI TOBHOBAYKEHb
OpraHaMiu 3aKOHO/AaBUYOi, BUKOHABYOi Ta CYJOBOi BIAIH, 1HIIUMH ACpPKABHUMH
OpraHaMu Ta oOpraHamMd MICLEBOrO CaMOBpsAYBaHHs (MOBa poOOOTH, aKTiB,
JIJIOBOJICTBA 1 JOKYMEHTAallli, MOBa B3a€MOBIJIHOCUH IIUX OpraiB Toino). Kpim
TOro, JepXaBHa MOBa Ma€ BXXHMBATUCA IpPH PO3MJIAJI 3BEpHEHb T'POMAJSH, Y
BUJIAHHAX APYKOBAHOI MPOIYKLi, MPU3HAUYEHOI JJIsl CIIY>KOOBOTr0 Ta Y)KUTKOBOT'O
KOPHUCTYBAHHSI, JIJIs1 BUCBITJICHHsI OpraHiB JEPKaBHOI BN Ta OPTaHiB MiCIICBOTO
caMOBPSIyBaHHs 3aco0aMu MacoBoi iH(OpMaIlii ToIo.

Crarrs 10 Koncrurymii Ykpainu ta crarta 1 3akony Ykpainm «lIpo
3a0e3nevyeHHs (PYHKIIOHYBaHHSA YKPaiHCbKOI MOBHU SIK JI€P>KaBHOI» BHU3HAYalOTh,
o0 JIEp)KaBHOIO MOBOIO B YKpaiHI € YKpaiHCbKa MOBAa. 3aKOH pEryloe
(GyHKITIOHYBaHHS 1 3aCTOCYBaHHS YKpaiHCbKOI MOBH SIK JAepxkaBHOi y cdepax
CYCIIUTBHOTO SKUTTS Ha BCii TepuTopii YKpainu [3]. 3riAHO 13 3aKOHOM YKpaiHChKa
MOBa JIOMIHYE y TaKUX c(epax: y AEepXKaBHOMY CEKTOpPl Ta OpPraHax MiCIIEBOrO
CaMOBp#JIyBaHHS, B TPOMAJIChKUX Ta 1HIIMX OpraHizallisx; B Haylll Ta OCBITI; y
MEIUIMHI; Ha TeaeOauyeHHl Ta KiHO; Y cepl mocayr; B Meia Ta IHTepHET-calTax;
y BIACBKY Ta CHJIOBHX CTPYKTYpax; y JOKyMeHT0oO0Iry Tomio. CTaryc yKpaiHChKO1
MOBH SIK €IMHOI Iep>KaBHOI MOBH mepeidoayae 000B’ SI3KOBICTh 11 BUKOPUCTAHHS Ha

BCIii TepuTopii YKpaiHU Tpu 31HCHEHHI MOBHOBAXKEHb OPraHaMH JEp>KaBHOI
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BJaJM Ta OPraHaMH MICIIEBOIO CAMOBPSAYBaHHS, a TAKOXK B IHIIMX IMyOJIYHUX
cdepax CyCHnuIbHOTO XKUTTS, SIKI BU3HAUCHI 3aKOHOM. YKpaiHChbKa MOBa SIK €1MHA
Jiep>KaBHa MOBA BUKOHYE (DYHKILIIT MOBU MIXKE€THIYHOTO CIIJIKYBAHHSI, € TAPAHTIEIO
3aXUCTY MpaB JIOJWHU JIJISI KOKHOTO YKPAiHCHKOTO TPOMaJIsTHUHA HE3aJeKHO BiJl
HOro eTHIYHOTO TOXO/DKCHHS, a TaKoX € (PaKTOpoM €IHOCTI 1 HaIlOHAIBHOI
0e3nexkn Ykpainu. 3rigHo 3 BuMmoramu ctarti 30 3akoHy MOBOIO 00CTyrOBYBaHHS
CTMIOKMBaviB B YKpaiHi € aepxkaBHa MoBa. [liqmpuemMcTBa, yCTaHOBU Ta OpraHizamii
Bcix (opm  BracHocTi, (Pi3UUHI  OCOOM—TIANPHUEMIN, 1HINI  CYO €KTH
TOCIIOIAPIOBAHHS, IO OOCTYrOBYIOTh CIIOKMBAUiB, 3A1HCHIOIOTh 00CTyrOByBaHHS
Ta HaAalTh 1H(OpPMAIIiI0 PO ToBapH (MOCIYrd), y TOMY YHCI 4Yepe3 1HTEpHET-
MarasuH{A Ta 1HTEPHET-KaTaJIOTH, JEpKaBHOIO MOBOM. [H(popMmallis aep:KaBHOIO
MOBOIO MOKE€ JyOJIIOBaTHCS IHIIMMU MoBamMu. Ha mnpoxaHHs KiieHTa Horo
NEpCOHANIbHE OOCIYrOBYBaHHS MOXE 3A1MCHIOBATHCS TaKOX 1HIIOI MOBOIO,
NPUNHATHOIO Ui CTOpiH. 3aKOHOM TMepeAdadeHo, IO KOXEH TPOMAJITHUH
VYkpainu 3000B’si3aHUN  BOJIOAITH JEp>KaBHOIO MOBOw. s 1boro aepikaBa
3a0e3neuye KOXKHOMY TPOMAJSTHMHOBI YKpaiHM MOMJIMBOCTI JUIsl OMAHYBaHHS
Jep>)KaBHOI MOBHM 4Yepe3 CHUCTeMY 3aKkjajiB JONIKUIBHOI, TOBHOI 3arajibHOl
CepellHbOi, TMO3aIIKUIbHOI, mpodeciiinoi  (mpodeciiitHO-TeXHIYHO01), (HaxoBoi
NEPEBUIIIOI, BUIOI OCBITH, OCBITH JOPOCIMX, a TaKOX 4Yepe3 MiIATPUMKY
HedopMalibHOT Ta 1H(OPMAIBHOI OCBITH, CIPSIMOBAaHOI Ha BUBYEHHS JIE€P’KaBHOI
MOBH. Y CBOIO yepry ocoba, sika Mae Hamip HaOyTH TPOMaJsIHCTBO YKpaiHH,
3000B’s13aHa 3aCBITYUTH BIAOBITHUM pIBEHb BOJIOIHHS JIEP’KaBHOK MOBOIO.

VY cBor yepry ocoOu, siki IpeTeHAYIOTh Ha MOCaay B OpraHax JIep»aBHOI
BJIaau abo0 MICIIEBOIO CaMOBpSIIYBAaHHs, MOBHMHHI CKJaJlaTH ICIIUT Ha pIBEHb
BOJIOZIHHSA YKpPaiHCHKOIO MOBOKO BIJIIIOBIAHO JO CTaHAAPTIB, PO3pOOJIEHUX
HarrionanpHOIO KOMICi€I0 31 CTaHAApTIB JepkaBHOI MOBU. PiBeHb BOJOIIHHSA
JIEP’)KaBHOI0O MOBOIO 3aCBIIUYETHCS BIANOBIAHUM JEPXKABHUM CEPTUPIKATOM.

Axio ocoba cama xo4e OTpUMATH Takui cepTU(]IKaT Ta CKIACTHU ICTHUT, TO MOXKE
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e 3pooutu Oe3oriaTHO pa3 Ha 4 wmicsaul. Taka MOXIMBICTh € B YCIX TPOMaJsiH
VYkpainu. [lis ceprudikaty Ha piBeHb BOJIOAIHHS MOBOIO Oyzae Ge3CcTpoKoBa, aie
SKIIO TPETEeHJCHT 3 TEpIIOro pa3y He CKIaAe ICOUTy, Y HbOro Oyae dyac
M1TOTYBaTUCS 1 IEPECKIACTH.

Jlemyrati  MICLIEBHX  pajl, MICIEBOTO CaMOBpSIYyBaHHA, odinepu-
KOHTPAKTHUKH, PSAAOBI, CEPKaHTH, CTapIIMHA IPABOOXOPOHHUX OpraHiB,
aJIBOKaTH, HOTAP1yCH, Mearoru, HayKOBI[l Ta MEAIPAIIBHUKH MOXYTh 3aCBITIYUTH
pIBEHb BOJIOAIHHS JE€P>KaBHOIO MOBOKO OCBITHIM JOKYMEHTOM, 3a yMOBH, IO
yKpaiHCcbka MOBa OyJia mpociyxaHa B 00csi31 Oubiie, Hix 500 roauH.

BaxnuBuM  MoMeHTOM — mependadeHuM — 3akoHoM — Ykpainu  «lIpo
3a0e3neueHHs (DYHKIIOHYBaHHS YKpPAiHChKOI MOBM fK JEp)KaBHOI» € Te, IO
JIPYKOBaHI 3aco0u MacoBoi 1HGopMarllii MOXYThb BHJIaBATHUCS IHIIUMH, HIXK
Jep>kaBHA, MOBaMH 32 YMOBH, II0 OJJHOYACHO 3 BIJITOBITHUM THPAKEM BUIAHHS
1HO3EMHOI0 MOBOIO BHJAETHCS TUPAX I[HOTO BHUJAHHS JCPKABHOI MOBOIO. YCl
MOBHI Bepcli MOBUHHI BHUJABaTUCS IIiJl OJHAKOBOI HAa3BOIO, BIAMOBIIATH OJHA
OJHIM 3a 3MICTOM, 00CATOM Ta CHOCOOOM ApPYKY, a IX BUIYCKHU NOBHHHI MaTu
OJIHAKOBY HYyMeEpallil0 TMOPSJIKOBUX HOMEpIB 1 BHUJABATUCS B OJWH JICHb.
PosnoBcroxyBatu 3a nepeaoriatoro 3MI 1HO3eMHOI0O MOBOIO MOKHA Y BUIIAJIKY,
KOJIM y YWTAYiB € MOXJMBICTh MIANHUCATUCS HA TaKUW came YKpaiHOMOBHHIA
TUpaX. A B KOXXHOMY MICIIi, /i€ pO3MOBCIOJKYIOTh JYpPKOBaHYy Ipecy B YKpaiHi,
yactka 3MI nepxaBHOO MOBOIO Mae ctaHOBUTH He MeHme 50%. Ilpore, Hopmu
3aKOHY HE TMOIIMUPIOIOTHCS Ha JPYKOBaHI BUIAHHS, SIKI BUAAIOTHCS BUHSTKOBO
KPUMCBKOTATaPChKOI0 MOBOIO, 1HIIMMHU MOBAMHM KOPIHHUX HaponiB YKpaiHH,
aHTIIHACHhKOI0 YW 1HIIOK odiniitHo MoBowo €C. Ilin 111 BUHATKH HE MiANanae
pociiickka MOBa.

Illo crocyeThes Memia PHHKY, TO TeJepaaioopraHizarii 3a1HCHIOIOTH
MOBJIEHHS JIep>KaBHOIO MOBOI. OOOB’A3KOBHM (MiHIMAJIbHUN) OOCST MOBJICHHS

JEP’)KaBHOIO ~ MOBOKO  JUIS  TeJepajioopraHizaimiii ~ OKpeMux  KaTeropii
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BCTAHOBJIIOEThCA 3aKOoHOM Ykpainu “Ilpo TenebGaueHHs 1 pagioMoBieHHA . Y
cTarTi Y BUIll€3a3HAYEHOT0 3aKOHY BU3HAYEHO, IO 3arajbHOMY 00CS31 MOBJICHHS
KOXKHOI ~ Teyepajioopranizamii He MeHme 50 BiJICOTKIB Ma€ CTaHOBUTH
HaI[lIOHAIBHUI ay/10Bi3yallbHUM TPOAYKT. Tenepaaioopranizaiii npu 371HCHEHH]
palloOMOBIICHHSI TIOBMHH1 3a0e3leuyBaTh YacTKy IICEHb (CIOBECHO-MY3UYHHX
TBOPIB) JEp>KaBHOIO MOBOIO B 00Cs31 HE MeHIe 35 BIJCOTKIB 3arajibHOI0 00CATY
MiCeHb, MOITUPEHUX MPOTATOM J00H, a TAKOXK HE MEHIIE 35 BiJICOTKIB 3arajibHOTO
00CATy MiCeHb, MOMUPEHUX Y KOKHOMY NMpoMDKKY yacy MK 07.00 Ta 14.00 1 mix
15.00 Ta 22.00[4].

3 MeTor0 CIpusiHHA (DYHKIIOHYBAHHIO YKPAiHChKOI MOBHU SIK JIEP’KaBHOI Y
cepax CyCHUIbHOTO XUTTS Ha BCil Teputopii YKpaiHu Ji€ YNOBHOBaXKEHUH 13
3aXUCTy JIep>KaBHOT MOBU, OCHOBHUMHM 3aBJIaHHSAMH SKOTO € 3aXHUCT YKPAiHChKOI
MOBH SK JEp)KaBHOI Ta 3aXHUCT IpaBa TPOMAJSH YKpaiHW Ha OTPUMaHHS
JIep>KaBHOI0 MOBOIO 1HQOpMaIlli Ta TOCTyT y chepax CYCHUTLHOTO KHUTTS Ha BCid
TepuTopii YKpaiHM 1 YCYHEHHS TMEpelIKoJl Ta OOMEXEHb Y KOPUCTYBaHHI
JIEP’)KaBHOI0O MOBOIO. YTIOBHOBOKECHHM 13 3aXHCTYy JEpKaBHOI MOBH 3IIHCHIOE
JepKaBHUM KOHTPOJIb 3a 3aCTOCYBaHHSM JIEP)KaBHOI MOBH Yy BHUIAIKY
HAJXO/XKEHHSI CKapry, a TaKOX 3a BIACHOIO 1HII1aTHUBOIO.

Y pa3i mopymeHHs Cy0’€KTOM TOCIOJApIOBaHHS, IO IMPOBAJAUTH
rOCIIOIAPCHKY NISUIbHICTh HA TEPUTOPii YKpaiHU, BUMOT 00 (YHKIIOHYBAHHS
YKpPaiHCbKOI MOBH, YTOBHOB)XCHUW, WOro IPEACTABHHUK CKJIAJA€ aKT Mpo
pe3ynbTaTh 3AIMCHEHHS KOHTPOJIO 3a 3aCTOCYBAaHHSAM JIEP)KABHOI MOBH,
OTOJIOLIYE TAKOMY CYO’€KTY IOINEpEIKEHHs Ta BUMOTY YCYHYTH TOPYIICHHS
npotsiroMm 30 THIB BiJl IaTH CKJIQJICHHS aKTa, MPO 110 3a3HAYAETHCA B aKkTl. Y pasi
MMOBTOPHOI'O MPOTATOM POKY MOPYIICHHS BUMOT 3aKOHY, Y TOBHOBAXEHHM, MOTO
MPEJICTABHUK CKJIAJa€ MPOTOKOJL.

[Ilo crocyeTbcs BiANMOBIIAIBHOCTI 3@ MOPYIIEHHAM BUMOT 3aKOHY Y KpaiHu

«IIpo 3abe3neueHHs (QYHKIIIOHYBaHHS YKPAaiHCHKOI MOBH SIK JIEPXKaBHOI», TO
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crarrero  1887°% «Komekcy VYkpaiHum TIpo aAMiHICTpaTMBHI HPaBOIOPYIIECHHS
VYkpainn»  nependadeHo, IO TMOpYIIeHHS BUMOr 3akoHy VYkpainu “IIpo
3a0e3neueHHd (YHKLUIOHYBaHHS YKpAaiHCbKOI MOBHM SIK J€p>KaBHOI~ 00
3aCTOCYBaHHS JEp>KaBHOT MOBH TIiJ] Yac 3acifiaHb, 3aX0/iB, 3yCcTpidueil 1 pobodoro
CIUIKYBaHHS, B aKTax, JIJOBOJICTBI Ta JOKYMEHTOOOITYy B OpraHax JepaBHOI
BJaaM, opraHax Biaau ABToHOMHOI PecnyOniku Kpum 1 opranax MmicueBoro
CaMOBp#ITyBaHHS, Ha JIEP’)KaBHUX 1 KOMYHAJIBHUX MIIMPUEMCTBAX, B YCTAHOBAX Ta
opraHizaifisix, 1HIIUX Cy0’€KTax TOCIOJapIOBaHHS JEpP)KaBHOI 1 KOMYHAJIbHOI
¢dbopMu BIACHOCTI, Y CYIOYMHCTBI Ta AUIOBOACTBI y Cydax YKpaiHu, B OopraHax
MPABOIOPSAKY, PO3BIAYBAIBHUX OpraHax, JA€pKaBHUX OpraHax CIelialbHOTO
NpU3HAUEHHS 3 TMPABOOXOPOHHUMH (QYHKIISIMH, Ha JEpKABHOMY KOPAOHI
VYkpainu, y mporeci BUOOpIB Ta pePepeHayMiB, Y MDKHAPOJIHUX JOTOBOpax
VYkpainu TarayTh 3a co0oro HaknaaeHHs mrpady Big 3 400 rpH. mo 6 800 rpH.
ab0 mornepeHKeHHs, SKIO MOPYIISHHS BYUNHEHE BIiepIe [S].

[Topymienns: Bumor 3akony Ykpainu “IIpo 3a0e3neueHHs (yHKIIIOHYBaHHS
YKpaTHCHKOI MOBHU SIK JIEP’KaBHOI MO0 3aCTOCYBaHHS JIEp>KaBHOI MOBH y cdepi
OCBITH, HayKd, KYJIbTYpH, KHUTOBHJAHHS, Yy KOPUCTYBalbKUX 1HTepdericax
KOMIT FOTEpHUX MporpaM Ta BeO-calTiB, y cdepi iHbopmallii s 3araJbHOro
O3HAMOMJIEHHS, MYyOJIYHMX 3aXOMdiB, TEXHIYHOI 1 MPOEKTHOI JOKyMEHTaIlii,
peKJIaMu, OXOPOHHU 37I0pOB’Ss, CHOPTY, TEICKOMYHIKAIIA Ta MOIITOBOTO 3B’f3KY,
TPAHCTIOPTY TATHYTH 3a co00r0 HakmaneHHs mtpady Big 3 400 rpa. 10 5 100 rpH.
a00 momnepeHKeHHs, SIKIIO MOPYIUICHHS BUNHEHE BIIEpIIIE.

[Topymienns: Bumor 3akony Ykpainu “Ilpo 3a0e3nedeHHs] QyHKIIOHYBaHHS
YKpaiHCbKOI MOBHM SIK JEp)KaBHOI 100 3aCTOCYBAaHHS JEpXaBHOI MOBH
JPYKOBAaHUMHU 3aco0aMu MacoBOi 1H(oOpMaIlli TATHYTh 32 COOOH HaKJIJICHHS
mrpady Bix 6 800 rpH mo 8 500 rpH. abo MOMEpeIKEHHS, SKIIO MOPYIICHHS
BuMHeHe Brepmie. [IoBTOpHE TPOTATOM pOKY BYMHEHHS BHUIIE3a3HAYCHUX

MOPYIIICHb 3 YUCJIA 3a3HAYCHHX y YaCTHHAX TEpIIiid — 4eTBEepTid IIi€l CTarTi, 3a
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AK€ 0co0y Bke OyJo MiAAaHO aAMIHICTPATUBHOMY CTSTHEHHIO TATHE 3a COOOIO
HaknageHHss mrpady Big 8 500 rpH. — 11900 rpu. IloBTOpHE HEBUKOHAHHS
3aKOHHUX BHUMOT YTIOBHOB@)KEHOTO 13 3aXHMCTy JEp)KaBHOI MOBHM TMiJ 4Yac
3MIACHEHHS HHUM JIEP’)KaBHOTO KOHTPOJIIO 3a 3aCTOCYBAHHSAM JIEpXKaBHOI MOBH
TATHE 32 0000 HakaneHHs mrpady Ha mocagoBux ocid Bix 1 700 rpa. Ta 3 400
TpH.

[nmi, nopymennst 3akony Ykpainu “IIpo 3a0e3neueHHst (yHKI[IOHYBaHHS
YKPaiHCbKOi MOBH SIK JI€P’KaBHOI LI0J0 MOPSAJKY 3aCTOCYBAaHHS JE€PKAaBHOI MOBU
TATHYTh 3a coOoto HakimaaeHHs mrpady Bix 3 400 rpa. 5100 rpH., gKmIO
NOPYLICHHS] BUMHEHE BIIEpILIE.

BinnmoBigno g0 3akoHy yKkpaiHcbka MoBa, mopsn i3 Ilpamopom, I'epOom 1
['iMm-HOM, € OAHMM 13 CHMMBOJIB YKpaiHChKOI Jep:kaBu. BoOmiHHS Jep>KaBHOIO
MOBOIO Ta 1iIBUKOPHCTAHHS IIOCAJIOBUMHU 1 CIY)KOOBUMH OCOOaMu OpraHiB
JIepKaBHOT BJIaJl Ta OpPraHiB MICIIEBOTO CaMOBPSAYBaHHS € OJIHIEID 3
O00OB’SI3KOBUX YMOB Ul 3allHATTSA BIANOBIIHUX Nocald. ['pomansHu YkpaiHu
MOBUHHI BOJIOJITH YKPaiHChKOIO MOBOIO SIK MOBOIO CBOI'O TpPOMAJSHCTBA Ta
BUKOPUCTOBYBAaTH 1i y cdepax MyOIIYHOro CHUIKYBaHHS. 3HAHHS YKPaiHCHKOI
MOBH € HEOJMIHHOK YMOBOI HaOyTTs IpoMajJsHcTBAa YKpaiHu. IIpu upomy
KOXKeH TPOMAsHUH YKpaiHHU € BUIBHHM Y BUOOpPI MOBU a00 MOB Yy MPHUBATHOMY
CI1JIKYBaHHI.

BinnmoBigHo no 3akoHy, YKpaiHCHKOIO MOBOIO MarOTh INPOBOIUTHCH YCi
3aclJJaHHs, 3yCTpidl TOLIO Yy BJIAJHUX OpraHax Ta YCTaHOBAaX — SIK LIEHTPAJIbHUX,
TaK 1 perioHaJbHUX.

[lepenbauene # CTBOpeHHS MOCaaAM YTOBHOB@KEHOTO 3  3aXHUCTY
YKpPaiHCbKOI MOBH, KWW DPETYIIOBATUME BIPOBAIKEHHSA LOro 3akoHy. Hopmu
YKPalHCBKOI MOBHM BCTaHOBIIOKOTBCA Yy CJIOBHHUKAx YKPAalHCBKOI MOBHM Ta
YKpaiHCbKOMY MPaBOIHUCI, IKUH 3aTBEPIKYIOTbCS MIiHICTEPCTBOM OCBITH 1 HAYKH

3a pexkoMeHaauisMu (axiBIiB 3 YKPAaiHCBKOI MOBHM HAayKOBUX YCTaHOB
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HamionanbHoi  akajemii Hayk YKpaiHM, 1HIIMX HAyKOBHX YCTAHOB, BHUIIUX
HaBUAJILHUX 3aKJIAJIIB. 3a reHeaNoriyHoOK Kiacu(iKalll€ro yKpaiHChbKa MOBa
HAJICKUTh [0 CX1THOCJIOB’SIHCHKOT ~ MIATPYNMH  CJIOB’SIHCBKOI ~ TPYITH
1HIOEBPOIIEHCHKOI MOBHOT CiM 1.

Bucrosok. TakuM 9rHOM, 0COOJIUBY POJIb YKPATHCHKOI MOBHU SIK JIEP’KaBHOL
nigkpecmoeTbess KoHcTuTyiiero Ykpainu, Ko TmepeadadyeHi BUMOTH  IIOJ0
00O0B’SI3KOBOT'0 BOJIOAIHHS Jiep>kaBHOIO MOBOO [Ipesumentom Ykpainu (ct. 103),
npodeciiinumu cyaasmu (cr. 127), cynaamu Koucrurymivinoro Cyny Ykpainu
(ct. 148).

KpiMm Toro, 00OB’S3KOBOIO YMOBOIO [IJIsi MPUUHATTS 1O TPOMAISHCTBA
YKpaiHu € «BOJOMIHHS JEpKaBHOIO MOBOIO abo ii po3yMmiHHS B 00Cs3i,
JIOCTaTHbOMY I CIUIKYBaHHs» (cT. 9 3akony Ykpainu «IIpo rpomaasiHCTBO

VYkpainm»).
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ANGIOGENESIS AS AMORPHOLOGICAL 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., mM6A 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
iIs 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 (TAMS) 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 wvulnerability, 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 (XAIl) 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)

Vs vS.
+ Short-term/Floating Debt + Output Volatility (Futures)

L N X

FINANCIAL EXPOSURE
OF AGRIBUSINESS

(US Systemic Context)

INSTITU‘TIONAL
DEPENDENCE

« Fegera! 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 = 1)*n aV/(P_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 commodity 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
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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 - op VAt (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].

267



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

Q.45

— Profit/loss Distrloution (Leptokurtic)
Tail Risk (Critical Losses)
0.40

.35

2
]
m

o
o
o

Probability Density

0151

Fat Tails {Leptokurtosis)
010 Underestimated by Normmal Distribution

.05

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
|
|
|
1

000 T —= ¥ . ' 1 ' . [
-6 ] -4 -3 -2 -1 o 1 2 3
Profit f Loss (Normalized)

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.
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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"+ = pos/o_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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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 + s » Derivative Portfolio
Cash Flow 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 (XAIl) 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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TRADITIONAL Al MODEL EXPLAINABLE Al (XAl)
(The 'Black Box' Problem) (The 'Kawvun Strategy’ Framework)
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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 Dbusiness. 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
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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 cmz2. 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 cm2. 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 m? of commercial facades, with tile formats ranging from 30x60 cm to
120%x240 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
(30%30 cm, 60x120 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 m2) 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
f)
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 24 6-24 Low
contamination/U months (cleaning/replacemen

\%

Y

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 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
300—400 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
20222024 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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koMyHiKkaui. IIpoanamizoBaHo mnepenymoBu (OpMYyBaHHS Ta MOMIMPEHHS 1aeH
BIJIKDUTOT HAYKH, 30KpeMa pojib MDKHAPOJHUX IHILNIATUB 1 MPOTPaMHUX
JOKYMEHTIB, Takux SK byjganemrcbka 1HINIaTHBA BIJKPUTOrO  JOCTYNY,
bepiincbka neknapariisi Tpo  BIAKPUTHHM JOCTYN JIO 3HaAHb, PEKOMEHJAIlii
FOHECKO Ta nomitukn €BponeichbKoro A0CIiHUIIKOTO MpocTopy. BusnadeHo,
o0 BIJKpUTAa Hayka mependadae 3a0e3MeyeHHs] BIAKPUTOrO JIOCTYMY 10
pe3yJIbTAaTIB HAYKOBUX JOCIIHKCHb, JOCITIIHUIIBKAX JIaHUX, METOJOJOTIA Ta
IHCTPYMEHTIB  JOCTIJKEHHS, a TaKOoX pO3BUTOK HOBUX (OpPM HAyKOBOIi
KOMYHIKaIlii, [0 CHPHUSIOTh TMIIBUIIEHHIO MPO30POCTi, BIITBOPIOBAHOCTI Ta
e(eKTUBHOCTI HAYyKOBOi MJisJILHOCTI. PO3KPHUTO OCHOBHI CKJIaJOBI BIJAKPHUTOL
HAyKH, cepell SKUX BIJKPUTHA JOCTYN [0 HAYKOBHX IMyOIIKalliid, BIJKPHTI
JTOCHITHUIIbK] ~ JTaHl, BIJIKPUTE PpELEH3yBaHHS, BUKOPUCTAHHSA BIJKPUTOTO
MPOrpaMHOr0 3a0e3MeUYEeHHs, MOUIMPEHHS BIJIKPUTUX OCBITHIX pECypCIB Ta
3aydeHHs TPOMASH JI0 HAayKOBUX JOCHIKeHb. OcCoONHMBY yBary MpuIijIeHO
aHali3y CTaHy BIPOBAJKEHHS MPUHLMIIB BIIKPUTOI HayKW B YKpaiHi, 30Kpema
npoOyieMaM 1HCTUTYIIMHOI MIATPUMKH, PO3BUTKY I1HPPACTPYKTYpU BIAKPUTHX
HAayKOBUX JaHUX, HEJIOCTAaTHHOIO PIBHS OOI3HAHOCTI HAYKOBIIB Ta HAasBHOCTI
opraHizamiiHux Oap’epiB y HAyKOBHUX YCTAHOBaX 1 3akjiajgax BHIIOi OCBITH.
OOrpyHTOBaHO HEOOXITHICT, (POPMYBAHHA WITICHOI HAIIOHAJIBHOI TMOJITHKU
BIJIKPUTOI HAyKH, 1HTErpaiii yKpaiHChbKUX HAyKOBUX 1H(POPMAIIHHHX CHUCTEM 13
MDKHApOJAHUMH PEMO3UTapisiMU Ta 3a0e3MeUeHHA JOTPUMAHHA MPUHIUIIIB
VIOpaBIiHHS JOCTIIHUIBKUMHM JaHUMHU BiIMOBiAHO 10 cTaHaaptie  FAIR.
[ligkpecneHO BaXKJIMBICTb PO3BUTKY I1HCTUTYLIHHUX TOJITHK, IT1ABUIICHHS
npodeciiHUX KOMIETEHTHOCTEH JTOCITHUKIB 1 BIPOBAXKEHHSI Cy4aCHUX ITiAXO1B
JI0 OI[IHIOBaHHS HAyKOBOi JISJIBHOCTI. 3po0JICHO BUCHOBOK, IO CHCTEMHE
BIIPOBA/DKCHHSI TPHUHIIMINB BIAKPUTOI HAYKH CIPUATHME ITJBHIICHHIO SKOCTI

HAayKOBHUX JOCHIIKEHb, 3MIIHEHHIO aKaJeMIYHOi JOOPOYECHOCTI, PO3IIUPEHHIO
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MDKHApOJHOI HAYKOBOI CIIBOpAll Ta TMOCWIEHHIO CYCHIJIBHOTO BIUIUBY
PE3yJIbTaTIB HAYKOBOI JisITBHOCTI.
Knrouosi crnosa: BiakpuTa Hayka, BIAKPUTUN JOCTYI, HAYKOBA KOMYHIKAIIIA,

BIIKPUTI JOCTITHUIIbKI JlaHl, akajaeMiuHa poOpouecHicTh, FAIR-npunmumnu,

HayKOBa 1HQPaACTPYKTypa.

Abstract

The article examines the concept of open science in the context of the de-
velopment of the information society, digital technologies, and the globalization of
scientific communication. The prerequisites for the emergence and dissemination
of open science ideas are analyzed, including the role of international initiatives
and policy documents such as the Budapest Open Access Initiative, the Berlin
Declaration on Open Access to Knowledge, UNESCO recommendations, and the
policies of the European Research Area. It is determined that open science in-
volves ensuring open access to research results, research data, methodologies, and
research tools, as well as the development of new forms of scientific communica-
tion that contribute to increasing the transparency, reproducibility, and efficiency
of scientific activity. The main components of open science are outlined, including
open access to scientific publications, open research data, open peer review, the
use of open-source software, the dissemination of open educational resources, and
the involvement of citizens in scientific research. Particular attention is paid to the
analysis of the current state of implementation of open science principles in
Ukraine, including issues related to institutional support, the development of open
research data infrastructure, insufficient awareness among researchers, and the
presence of organizational barriers within research institutions and higher educa-
tion establishments. The necessity of forming a comprehensive national policy on
open science, integrating Ukrainian scientific information systems with interna-

tional repositories, and ensuring compliance with research data management prin-
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ciples in accordance with FAIR standards is substantiated. The importance of de-
veloping institutional policies, improving researchers’ professional competencies,
and implementing modern approaches to research assessment is emphasized. It is
concluded that the systematic implementation of open science principles will con-
tribute to improving the quality of scientific research, strengthening academic in-
tegrity, expanding international scientific cooperation, and enhancing the societal
impact of research outcomes.

Keywords: open science, open access, scientific communication, open re-

search data, academic integrity.

Ilocmanoska npobnemu. Y Cy4aCHHX YMOBaX CTPIMKOTO PO3BUTKY
1H(MOpMAIIITHOTO CYCHUIBLCTBA, MU(POBUX TEXHOJIOTINA Ta Tiodaizallii HayKOBO1
JUAJBHOCTI B1IOYBA€eThCSA CYTTEBA TpaHchopmalis MHIAXOAIB 10 OpraHizarii,
3MIICHEHHSI Ta MOUTUPEHHS] HAYKOBUX JOCIIHKeHb. TpauiiiiiHa MOIeTh HayKOBO1
KOMYHIKalli, I[0 TpUBAJIMKA Yac TIPyHTyBajlacs Ha OOMEXEHOMY JAOCTYHl 10
pe3yJIbTATIB JOCIIKEHb, MTOCTYIIOBO BTPAavya€ CBOK €(PEKTUBHICTh Y KOHTEKCTI
noTped Cy4acHOr0 CYCHUIbCTBA, SIKE BUMAara€e OUIBIIOI MPO30POCTi, JOCTYIHOCTI
Ta BIJTBOPIOBAHOCTI HAYKOBHUX pE3yJbTaTiB. Y IIbOMY KOHTEKCTI OCOOJHBOTO
3Ha4YeHHs HaOyBa€ KOHLEMIIA BIAKPUTOI HAYKH, SIKa PO3IIISIIAETHCS K Cy4yacHH
MIIX1 0 opraHizaiii Ta peaiizaiii HayKOBOT'O IPOIECY, CHPSIMOBaHUM Ha
3a0e3MEeUeHHS BIJKPUTOTO JOCTYIYy 10 HAYKOBHX 3HaHb, NaHUX, METOMIB 1
pe3yabTaTiB JOCIIKEHb, @ TAKOXK Ha PO3LIMPEHHS MOXJIMBOCTEH CIIBIIpalll MiXK
HAayKOBI[IMH, OCBITHIMHM  YCTaHOBamH, JEp)KaBHUMHU  IHCTUTYILISIMH  Ta
CYCHUIBCTBOM 3arajioM. Y KOpPOTKOCTPOKOBIA NEPCHEKTUBI OUIKYETHCS, LIO
3aMpOBaX)KCHHS MPUHLIMITIB BIJKPUTOI HAYKH 3a0€3MEeUUTh OLIbIILY MPO30PICTh T
IUJTICHICTh HAYKOBHUX JIOCHI/IPKEHB, a B JIOBTOCTPOKOBIH MEPCIEKTHUBI — MiBUIIUTD

SIKICTh HAYKH ¥ OCBiTH 3arasiom [4].
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Ananiz ocmaumix Oocniodxcenv i nyonikayin. PO3BUTOK pyXy BIIKPHUTOI
HAyKH TICHO TMOB’Si3aHUM 13 (OPMYBAHHSIM 1 TOLIUPEHHSIM 17ed BIJAKPUTOTO
JOCTYNy Ta BIAKPUTUX JIAHUX, IO CIPUSAIOTh AKTUBHILIOMY OOMIHY HAYKOBHUMH
pe3yJbTaTaMu, JOCIITHUIIBKUMU MaTepiaiaMu i MmyOJiKaiisiMi MK yUeHUMH |1,
4, 7]. BonHouac s KoOHLEILIA NepedyBae y B3a€MO3B’SI3KY 3 HU3KOK IHIIUX
BAXJIMBUX HANpsIMIB Cy4acHOI HAyKOBOi MAISUIbHOCTI. 30KpeMa, HAEThCS Mpo
MUTAaHHS PETYJIIOBaHHS 1HTENEKTyalbHOI BiacHocTi [11], opranizamito Ta
VIIPABJIIHHS JOCIITHULUBKAMU JAHUMH [5], JOTpUMAHHSA €TUYHUX MPUHIUIIIB Y
Hayli [2], a TakoXX MPO PO3IIMPEHHS MOXJIMBOCTEH BUKOPHUCTAHHS Cy4aCHUX
M (POBUX TEXHOJOT1H, HacCaMIIepe ] CUCTEM IITYYHOIO IHTENEKTY [6].

AHaJi3 YUCICHHUX 3apyOKHUX 1 BITYM3HSIHUX JOCHIKCHb, TPUCBIICHUX
mpoOJieMaTUIll BIIKPUTOCTI HAYKOBOi JISUIBHOCTI, 3acBIAYy€, IO TTOHSTTS
BIIKPUTOI HAyKM HE Ma€ OJHO3HAYHOTO TpaKTyBaHHA. BoHO Moxe
IHTEpIpPETyBaTUCST TO-PI3HOMY 3aJIeKHO BiJl Taidy3l 3HaHb, OCOOJMUBOCTEH
JIOCJITHALIBKOTO CEPEeIOBHUIIA Ta KOHKPETHOTO KOHTEKCTY HAyKOBOI MisITBHOCTI. Y
pI3HUX TIpeIMEeTHHX cdepax Iie TOHATTS Tmependadae BIAMIHHI BHUMOTH 10
HAYKOBI[IB 1 HAYKOBHX CHIJIBHOT, @ TaKOX IO-PI3HOMY BHM3HA4ya€ MPAKTUKU
oprasizarii JOCJIIPKeHb 1 MOIMMUPEHHs iX pe3yibTariB. KpiM TOro, 3HayHy poJib
BIIITPAlOTh 1HCTUTYLIMHI YMOBU 3A1MCHEHHS HAyKOBOI [ISJIBHOCTI, OCKUIBKH
HAayKOBI YCTAaHOBM Ta VYHIBEPCUTETH MAalOTh pI3HUH PIBEHb PO3BUTKY
1HGpacTpyKTYypu W CepBiCiB, MPU3HAYCHHUX JJISI YIPABIIHHSA JOCHITHUIBKUMHU
JAaHUMU. Y HACIIIOK [IbOTO Y 0araThoX JOCTITHUKIB BIJICYTHE YITKE YSBJICHHS MPO
MPAKTUYHI MEXaHI3MHM peani3alli IPUHIMUIIIB BIAKPUTOL HaykH [3, 7].

Cnix  3a3HayuTH, WIO0 pealbHUM PIBEHb PO3YMIHHSA YKpPaiHCBKHUMHU
HAYKOBI[IMU TPUHLUIIB BIJKPUTOI HAYKH Ta BIOKPUTOrO AOCTYNY, a TaKOXK
0CcOOJMBOCTI iX TMPAKTUYHOIO 3aCTOCYBAHHS 3aJMINAIOTHCA  HEIOCTaTHBHO
BuBUeHUMHU. [loTpeOye Takox OUTbII TIIMOOKOro aHami3y MUTAHHS IHCTUTYLIHHOI

MIATPUMKHA BIPOBAIHKEHHS BIMOBIAHUX MPAKTUK Yy 3aKjajax BHUINOI OCBITH Ta
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HAyKOBUX ycTaHOBaxX Ykpainu. Ha chorojHi juiie okpeMi acreKTH BUKOPUCTAHHS
€JIEMEHTIB BIJIKPUTOI HayKH CTAJIM MPEAMETOM JOCTIIKEHHS, 30KpeMa y Iparisix,
BUKOHaHUX y HarioHanpHii akagemii meaarorivyHuX HayK YKpainu [3], a Takox y
Mexax peanizailii MikaapoaHoro npoekty OPTIMA [9].

Mema cmammi nonsirae B aHaii31 KOHIENTYaJbHUX 3acaj] BIAKPUTOI HayKU
SK Cy4acHOro MIAXOMYy JO0 opraHizamii Ta peajizaiii HayKOBOTO IMpoIecy, Y
JOCITIJKEHHI OCOOJIMBOCTEM 1 TpoOJieM BIPOBAKEHHS TMPUHIUIIB BIJKPUTOL
HAayKd B JISJIbHICTh HAYKOBUX YCTAHOB 1 3aKja/iB BHUIIOI OCBITH Y KpaiHU 3
ypaxyBaHHAM MDKHapOIHOTO JOCBIY Ta Cy4acCHUX TEHAEHLINW PO3BUTKY HayKOBOI
KOMYHIKaIlii.

Buxnao ocnosnoco mamepiany Oocniodcenns. OgHUMH 3 TEPIINX
o(iIifHUX JTOKYMEHTIB, y SKMX Oyiau 3akjajzeHi 0a3oBi 3acagu ¢GopMyBaHHS
KOHLEMLII BIIKPUTOI HAYKH, BBAKAIOThCS «bynanemrcpka 1Hil[iaTuBa BIIKPUTOrO
noctyny» (2001 p.) ta «bepmiHChbka nekiaparlisi Mpo BIAKPUTHI JOCTYI 0
HAayKOBHUX 1 rymasitapHux 3HaHb» (2003 p.). Came 11 MIXHApOJIHI JOKYMEHTHU
3armovyaTKkyBajau (POPMYBaHHS Cy4aCHOTO MIAXOAY 1O 3a0€3MEYeHHS BIAKPUTOCTI
HAyKOBUX PE3YJIbTAaTiB, iX IHUPOKOTO MOMIMPEHHS Ta JAOCTYMHOCTI JJIsi HAYKOBOI
CHIJILHOTH 1 CYCH1JIbCTBA 3arajaoM.

Y mnopanbmioMy poO3BHUTOK 1 KOHKpETH3allis MPUHLHUIIB BIIKPUTOI HAYKH
3HAMIUIM ~ BIIOOpaXEHHS Yy HH3L1 MNPOrpaMHUX JOKYMEHTIB  IIPOBIIHUX
MDKHApOJHUX OpraHizamii. 3okpema, JIeTalbHUN BUKIAJ OCHOBHUX IOJIOXKEHb
miei koHueniii Mictutbes y KepiBHuuTBi A0 mnporpamu «['opusoHT €Bpomay,
NIArOTOBIEHOMY €Bponeicbkoro koMiciero y 2021 poui, y Pexomenpanii
FOHECKO mono BigkpuToi Hayku, OpuiHATIH mig dac 41-1 cecii ['enepanbHOi
koH(pepeHiii y BepecHi 2021 poky, a Takoxxk y KoHuenTtyaibpHIN 3amucii
Opranizamii O0’eqnanux Harriii, npucBsyeHiii TUTaHHSAM PO3BUTKY BIIKPUTOL

HAayKH. Y 3a3HaueHuX JOKYMCHTAaX BHU3HAYarOTbHCIA KJII04YOB1 IIPUHIOUIIA
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BIJIKDUTOCTI HAYKOBUX 3HaHb, JIOCTYIY JO PE3YJIbTaTIB JOCIIIKEHb, MOITUPEHHS
HAYKOBHUX JIJAHUX Ta MOCUJICHHS MI>KHAPOIHOT HAYKOBOI CITIBIIpAIIi.

BogHouac BaxmuMBHM eTanioM |y TMpoleci IHTerpamii  YKpaiHu 110
€BpOIENHCHKOr0 JIOCIITHUIBKOIO TMPOCTOPY CTAJIO YXBAJEHHS PO3MOPSIKEHHS
«IIpo 3aTBepmKEHHS HAIIOHAIBHOTO IIJIAHy MO0 BIJKPUTOI HAyKW», SKE
cpsMoBaHe Ha (OPMYBaHHS HaIlOHAJIbHOI TOJITUKH Y cdepl BIIKPUTOTO
JOCTYIy JI0 PE3yNbTaTiB HAYKOBUX JIOCTIKEHb, PO3BUTOK 1H(pacTpyKTypH
BIIKPUTUX HAYKOBHX JaHUX Ta BIPOBAKEHHs CY4aCHUX IMIAXOAIB IO OpraHi3alii
HAyKOBOI JisUTBHOCTI [5].

Biakputa Hayka po3risiiaeTbesl SIK KOMIUIEKCHE MOHSATTA, ke 00’ €qHye
CYKYIHICTh MIiAXOJIB 1 MPAKTHK, COPSIMOBAaHUX Ha 3a0e3MeueHHs MaKCUMAaJIbHOI
JIOCTYITHOCTI HAayKOBHUX 3HaHb Ta MOXKJIMBOCTEH iX MOJAJILLUIOTO0 BUKOPUCTAHHSL.
VneThes po CTBOPEHHS YMOB, 3a SIKMX 0araTOMOBHiI HAYKOBi Pe3y/IbTaTH MOKYTh
OyTH BITBHO TMOIIWPEHI, JOCTYMHI JJii MOBTOPHOT'O BHKOPHUCTAHHS, a TaKOX
COPUSTH PO3BUTKY HAyKOBOI CHIBIIpall M aKTUBHINIOMY OOMIHY i1H(pOpMAIi€0
MDK JOCHIIHAKaMA. BogHoYac BaXKJIIMBUM aCIIEKTOM II1€1 KOHIIEMII] € M1ABUILEHHS
pIBHA BIJKPUTOCTI HAYKOBOI JISUIBHOCTI [JIsl CYCIUJIBCTBA, 30KpeMa uepes
O3HAMOMJIEHHSI TPOMAJCHKOCTI 3 TIPOIIECAMH CTBOPEHHS, OILIIHIOBaHHS Ta
MOIUPEHHS HayKOBHX 3HaHb [11].

3 orysiay Ha 1€, MOHSATTSA «BIAKPUTA HAyKa» OXOIUIIOE HIUPOKUM CHEKTP
B3a€MOIIOB’ I3aHUX HAMpsAMIB 1 TpakTuk. Cepes HUX OCOOIMBE MICIIE TOCIIAI0Th
BIIKpUTUM JIOCTYNl 10 HaykoBux mnyoOmikamid (Open Access) Ta BIIKpPUTI
nocmiaauibki qadi (Open Research Data). OkpiM 115010, BaKJIMBUMU CKJIaIOBUMH
BIJIKpDUTOT HAYKU € 3aJydeHHs TpoOMajsiH 10 HaykoBux pgociikeHb (Citizen
Science), BUKOprCTaHHS MPAKTHK BigkpuToro perier3yBanns (Open Peer Review),
PO3BUTOK BIAKPUTOTO MPOTPAMHOIO 3a0€3MEeUeHHs, a TaKOX MOIIHWPEHHS

BIJIKDUTHUX OCBITHIX pecypciB [7].
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[TommpeHHs 1 TOCWUICHHS BIUIMBY PYXy BIOKPUTOI HAyKH 3YMOBJICHE
HU3KOI0 B3a€MOIIOB’SI3aHMX YMHHUKIB. 30KpeMa, BaroMy poJib BiJITpae CTPIMKHIA
PO3BUTOK HUDPOBUX, OOYUCTIOBAIBHUX 1 KOMYHIKALIHUX TEXHOJOTIH, a TaKoxX
3HaYHE 3POCTAHHS OOCSTIB JaHUX, II0 BUKOPUCTOBYIOTHCS Y CYYaCHUX HAyKOBHX
TOCTIKEHHIX. BoTHOYAC BaXIIMBUMU € U MOMITHYHI Ta EKOHOMIYHI TIEPETyMOBH,
cepell SIKMX OCOOJMBE 3HAUYEHHS Ma€ TMparHeHHs YypsAIiB 1 opradizaiii, o
(biHAaHCYIOTh HAyKOBI JOCTI/DKCHHS, 3a0e3meduTH OuUlblly Mpo30picTh Ta
MIJ3BITHICTh HAYKOBOi AisfIbHOCTI. Takli MiAXOauW COpsSMOBaHI TaKoX Ha
3MIIIHEHHS TOBIpY CYCHIbCTBA 10 HAYKH Ta i1 pe3ynbTarTiB.

VY cydacHUX yMOBax pO3BUTKY LU(PPOBOI HAyku CHPOPMOBAHO IIMPOKUN
CIIEKTp CepBICIB 1 IaT(HOPM, SIKI CIPUSIOTH BIAKPUTOMY MOIIUPEHHIO HAYKOBHX
3HaHb. [0 HUX Hanexarh SK JAUCIUIUIIHAPHI, TaK 1 IHCTUTYI[IHHI peno3uTapii,
XKYpPHaIM BIIKPUTOrO JOCTYNY, Y TOMY YHCII TaK 3BaHl «J1aMaHTOB1» BHJaHHS,
10 He nependavyaroTh OIIaTh 3a myosikaiito. KpiM Toro, akTHBHO pO3BHUBAIOTHCS
maTdhopMu 71l TIOIMIMPEHHSI MPOrPaMHOTr0 3a0e3MeueHHs, HAyKOBUX MOJeNeH 1
JAaHUX, a TAaKOX PI3HOMAaHITHI TU(PPOBI IHCTPYMEHTH, IO MIATPUMYIOThH YC1 €Taru
KUTTEBOTO LUKy HAYKOBOTO TOCTIPKEHHS — BiJl TUIaHyBaHHS Ta 300py JaHUX /10
ix aHami3y, myOJiKkallii Ta HoJaIbIIOro BUKOpUcTaHHs [12].

VY pi3HuX KpaiHax CBITY ypsSAM Ta Oprasizauii, mo (iHAHCYIOTh HAyKOBI
JOCIIJDKCHHS, Jedall  aKTUBHINIE MIATPUMYIOTH  TOMITHUKY  BIJKPUTOCTI,
posrisigaound il K  BaXJIMBY CKJIQJOBY Cy4YacHOI HAyKOBOi JisLIBHOCTI.
[lomupeHHss NPUHLIMMIB BIAKPUTOI HAYKH CIpPHUSE MIJBUILEHHIO MPO30POCTI
JOCIIJHULBKUX TPOILECIB, PO3IMIKUPEHHIO JIOCTYIYy JO pE3yibTaTiB HAYKOBUX
JOCHI/PKEHb Ta TIOCWJICHHIO MIKHApOAHOI HAyKOBOi cmiBmpami. Y LIbOMY
KOHTEKCTI OCOOJIMBOI aKTyaJlbHOCTI HAaOyBa€ MUTaHHA MEPEXOAYy OO MPaKTUK
BIJIKpUTOT HAYKH U Y KpaiHu, Jie 10C1 BiUYBAETHCS HECTaua HEOOX1THUX 3HAHb,
METOJOJIOTIYHUX  MIJAXOMIB,  IHCTUTYLIMHUX  TMOJITHK Ta  BIAMOBIIHOT

1HGPACTPYKTYpU Y HAYKOBUX YCTAHOBAX 1 3aKJiaJjaX BUIIOI OCBITH. Y HAayKOBOMY
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cepelloBUIN 30epiraloThCsl IMEBHI Oap’epu Ta YHEPEKEHHS II0J0 PealbHOro
3aCTOCYBaHHSl BIAKPUTUX TMPAKTHK Yy JOCHIJIHUIIBKIA JisUIBHOCTI. 30Kpema,
pe3yJbTaTH aHaJi3y MPEACTaBHUUTBA YKpaiHM B MIXHApPOAHOMY pemno3uTapii
ZENODO cBiguath mpo JOCHTH CYyNEpEewIMBY CHUTyallito. [3 monany 42 Tucsd
MarepialiiB, PO3MIMIEHUX YKPATHCHKUMH JOCIITHUKAMHU, YaCTKa OCIHITHUIIBKUX
JAHUX CTaHOBUTh MeHIIe HDK 2 %. llepeBakHy OUIBLIICTH OMYOIIKOBAHUX
MaTrepialliB CKJIaJal0Th HAYKOBI MyOJikarlii, moctepu abo HaBYadbHI Marepiaiu,
SIK1 JTUIIE YaCTKOBO BIIMOBIAAIOTH MPUHITUIIAM BIKPUTOCTI TOCT1THUITBKUX JAHUX
[7].

ToMmy BHpoOBa/)KEHHS HOBUX IIJXOAIB JIO HAYKOBOI KOMYHIKaIii Ta
TpaHcopMallisi TPATUIIHHAX MOJETIeH MMyOmKaIliifHOl AiSIIBHOCTI MOTPEeOYIOThH
3MIH Yy JOCTIIHMIIBKUX TPAaKTHUKax 1 mpodeciiHUX 3BUYKAX HAYKOBINB. Takuii
IpoLec Moke OyTH TPUBAJIMM 1 BUMAraTl JOJAaTKOBUX pecypciB. OJIHaK BiAMOBA
BiJl MOJIEpHI3aIlli ICHYFOUHX M1IXO/IIB 0 OpraHi3ailli HayKOBUX JIOCTIIKEHb MOXKE
NPU3BECTU JI0 1€ OUIBIIMX BTpaT Ui HAYKOBOI CHUIBHOTH Ta CYyCHUIbCTBA
araioM [8]. ¥V 3B’sA3Ky 3 MMM IHIIIIaTHBHU, CHOPSMOBaHI Ha 3a0e3MeyYeHHs
BIJIKDUTOCTI HayKd, MalOTh PO3LIMPIOBATHCS Ta HAOyBaTW OUIbII CHUCTEMHOIO
xapakrepy. BaximBo chopmyBaTH 1ITICHY HAYKOBY €KOCUCTEMY, Y MEXaX SIKOi HE
JUIIe  pe3yJbTaTh  JOCHIIKeHb  OyayTh  JOCTYIHUMH  JJIsl  ITAPOKOTO
BUKOPUCTaHHS, a ¥ cam JOCIHIAHUIBKUM MpoIeC BiJA3HAYATUMETHCS BHUCOKUM
piBHEM MPO30pPOCTi BiJ MOYATKOBUX ETAIiB MPOBEACHHS IOCITIKCHHS. Takuit
MIJIX1] CIpUsSTAME OLIBII peTeIbHOMY aHai3y pe3yJbTaTiB, PO3BUTKY CIIBIIpalli
Ta MiABUIIECHHIO J0BipH /10 Hayku [10].

[Tonpu ycBiAOMIIEHHS Ha JIEP’KaBHOMY PiBHI Ba)KJIMBOCTI BIIPOBAHKCHHS
NPUHIUIIB BIAKPUTOI HAyKHM B YKpaiHi, HAYKOBI YCTaHOBHM Ta 3aKJIaJyd BUIIOL
OCBITH CTHUKAIOTHCS 3 HU3KOIO TTPOOJIEM, 1110 TOTPEOYIOTh CHCTEMHOTO BUPIIIIEHHS.
Hacammnepen HaeTrbcst mpo BiICYTHICTh YHI(IKOBAHUX BUMOT 11010 3a0€3MeYeHHS

BIJIKPUTOCTI HAYKOBUX JOCTI/HKEHB 1 JTOCTYITHOCTI 1X pe3yabTaTiB. Taka cuTyarris
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YCKJIaHIOE (POPMYBAHHS €IMHOI TMOJITUKU BIJKPUTOI HAYKU B HAIIOHAIBHOMY
HAayKOBOMY IIPOCTOpl Ta CTBOPIOE MEPEHIKOAU s €(PEKTUBHOTO MOIIUPEHHS
PE3YIbTATIB TOCIITHULIBKOI TISUTBHOCTI.

IcHye HeEOOXimHICTH 1HTErpamii eJIeMeHTIB BIOKPUTOI HAyKH, SKi
(GYHKIIIOHYIOTh Y MeXaX YKpaiHChKMX HayKOBHX YCTaHOB, 13 HalllOHAJIbHUMH Ta
MDKHApOJHUMH 1H(GOPMALITHUMHU cUCTEMaMU. 30KpeMa, aKTyaJlbHUM 3aBIaHHSIM
€ Y3TO/DKCHHSI BIJMOBITHUX 1HCTPYMEHTIB 1 cepBiciB 13 HarioHanbHwmit
perno3uTapiii akaJeMiYHUX TEKCTIB, a TaKOXK 3a0€3MEeUeHHS iXHbOI CYMICHOCTI 3
iHppacTpykryporo European Open Science Cloud. Kpim TOro, BakimBUM €
PO3IIMPEHHS MPUCYTHOCTI Pe3yJIbTaTiB YKPATHCHKUX TOCHIIKEHb Y MIXKHAPOIHUX
perno3uTapisix 1 HAyKOBUX TMOIIYKOBUX CHCTeMaX, MIATPUMKAa CY4acHUX
MPOTOKOJIIB OOMIHY METaJlaHUMU, BUKOPHUCTAHHS aHTJIOMOBHUX METAJaHMX, a
TaKOX BIOPOBaKEHHs 1AeHTU(IkaTopiB 1udpoBux o00’ektiB (DOI), m1o
3a0e3MeuyroTh HaIiHY 1IeHTU(IKAIIIO Ta IUTYBAaHHS HAYKOBHX MaTepiaiiB.

Cepen iHmMX TpoOIEM CliJi BUOKPEMUTHU BIACYTHICTh Y3TOJKEHUX BUMOT
70 JISUTbHOCTI HAYKOBUX TMEPIOAMYHHUX BHUJAHb IMOAO 1X BIJMOBITHOCTI
NPUHIIUATIAM BiIKpUTOi Haykd. Lle cTOCyeThCs K MONITUK BIAKPUTOTO TOCTYIY,
TaK 1 CTaHAAPTIB MOUIKUPEHHS JOCIIIHUIIBKUX JaHUX Ta 3a0€3MeUYeHHs MPO30POCTi
pPEeNaKIiiHUX 1 pereH3IMHNX mporeayp. BogHoYac CyTTEBOIO MEPEIIKOIOI0 IS
MOIIUPEHHSI TMPAKTUK BIJIKPUTOI HAayKd 3aJIUIIAETHCS HEIOCTaTHIA piBEHb
0013HaHOCTI 3HAYHOI YAaCTUHHU HAYKOBIIB 13 i1 MpUHIMIAMH, IHCTpPYMEHTaMH Ta
MO>KJIMBOCTSIMU MPAKTUYHOTO 3aCTOCYBAHHS.

[lomonanHs 3a3HadeHUX MpoOeM NOTpedye BIOCKOHAJIECHHS MOMITHK
HAYKOBUX OpraHizaiii YkpaiHu, CHOpSMOBaHUX Ha CHCTEMHE BIPOBAIKCHHS
NPUHIMIIB BIAKPUTOI Hayku. Peamizamis Takux MIAXOAIB Mae  CHPHUSATH
IIIBUIIICHHIO CYCIIJIBHOTO, aKaJeMIYHOTO Ta €KOHOMIYHOT'O BILIMBY HayKOBHX
JIOCJIIJIPKEHb, 10 31MCHIOIOTHCS B HAYKOBUX YCTaHOBax. BojHoOYac BIJKPUTICTH

JOCIITHUIIBKUX TIPOIECIB 1 PE3yJbTaTIB CHPHUITUME 3MIITHEHHIO aKajeMIdyHOl
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100pOYECHOCT], MIABUIIEHHIO SIKOCTI HAYKOBUX JOCHIJI)KEHb 1 PIBHSA JTOBIPH 0
HuX. BoHu wmarore OyTu mnpencrtaBieHi y Takiid Qopmi, mo0 3abe3nedyBaru
MOXJIMBICTh iX IIMPOKOTO BHUKOPHUCTAHHS SK HAYKOBIISIMH, Tak 1 1H(GOpMaliifHO-
AHAITUYHUMHM CUCTEMaMH. Y 1LbOMY KOHTEKCTI BaKJIMBUM € CTUMYJIIOBAaHHS
JOCTITHUKIB 70 ONEPATHBHOTO ONPUIIOAHEHHS PEe3ybTaTiB OCIIIXKEHb Y
BIJIKPUTOMY JIOCTYTI1 3 METOI0 3a0€3MeUYeHHs iX JOCTYIMHOCTI, NEPEBIPIOBAHOCTI Ta
MOJKJIMBOCTI TOBTOPHOI'O BHUKOPUCTaHHS. BaXiIMBO TakoX JOTPUMYBATHCS
NPUHIMIIB ~ HAJEKHOTO  YIPABIIHHS  JIOCHIIHULBKAMU  JaHUMH, 30KpeMa
npuHiunie  FAIR, mo mnepenbdavaroTh  3a0e3leueHHs  BiANIYKYyBaHOCTI,
JIOCTYITHOCT1, CYMICHOCTI Ta TIOBTOPHOTO BUKOPUCTaHHS JIOCHIIHUIIBKUX
MaTepiaiB.

He meHm BakJIMBUM 3aBJIaHHSAM € MIJBUILIEHHS PIBHS MOIH(OOPMOBAHOCTI
HAYKOBIIIB I1[0/10 MOXJIMBOCTEH 1 IepeBar BIAKPUTOI HAYKH, a TAKOXK (POpMyBaHHS
BIJIMOBITHUX TIpodeciitHmX KommneTeHTHocTel. Lle nmependavae po3BUTOK CUCTEMU
NIJBUIIEHHS KBadiQikalli HayKOBLIB, MPOBEACHHS HABUYaJbHUX MpOrpam,
TPEHIHTIB Ta KOHCYJIbTAIlll 3 TUTaHb BUKOPHUCTAHHS BIJKPUTHX TMPAKTUK Y
HAayKOBO-JIOC/IIIHIM  JISUIBHOCTI, YNPaBIIHHSA JOCHIAHUIBKAMHM JaHUMH Ta
BUKOPUCTAHHS IM(PPOBUX I1HCTPYMEHTIB HAyKoBOi KoMYyHikamii. HeoOxigHo
3a0€3MeUYnTH JOCIITHUKIB JOCTYIIOM J0 HAayKOBOi 1H(PPACTPYKTYpPH YCTAHOB, IO
nependavyae HaJaHHS MOXJIMBOCTI KOPUCTYBAaHHS JOCIITHUIIBKUMU pECypcamu siK
BITYM3HSHUM, TaK 1 1HO3EMHUM YYEHHMM, a TaKOX MIATPUMKY IHCTHTYIIHHUX
perno3uTapiiB  HaAyKOBUX TEKCTIB, IHTETPOBAaHMX 13 HAI[IOHAIPHUMH Ta
MIDKHAPOJHUMH CUCTEMAMM BIAKPUTUX HAYKOBHUX MYyOJIKALIii.

Jnsg  epeKTUBHOrO BIPOBAKEHHS MPUHLMIIB BIIKPUTOI HAYKH Y
JIAJBHICT HAYKOBUX YCTAaHOB JOLIUIBHO pO3POOUTH CHUCTEMY MPAKTUYHUX
peKOMeHJaIlil, COpsSAMOBaHUX Ha (QOpPMYBaHHS BIAMOBIAHOI IHCTUTYIIHHOI
MOJIITUKK Ta CTBOPEHHS HEOOXIAHUX OpraHizalliHUX yMOB. BaxXiMBO 4YITKO

BU3HAUYUTH POJIi, MpaBa 1 BIAMOBINAIBHICTE PI3HUX CYO’€KTIB, 3aTy4€HHUX [0
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peastizanii MOJITUKU BIAKPUTOI Haykd. Lle m03BOMNThH 3a0€3MEUUTH Y3roIKEHICTh
J{ agMiHICTpallli HAYKOBUX YCTAHOB, JTOCHIIHUKIB, PEAaKIii HAYKOBUX BHJIaHb,
M1IPO3IUTIB 1HPOPMALIMHOI MIATPUMKH Ta IHIIUX YYaCHUKIB HAYKOBOT'O MPOLIECY.

OpHuM 13 KIIFOUOBUX HAMPSAMIB AISUTbHOCTI HAYKOBUX OpraHizailiil y 1ibomMy
KOHTEKCT1 € 3a0e3Me4eHHs] BIIKPUTOro IOCTYIY 10 Pe3yJbTaTiB JOCITIKEHb 1
JOCIHITHUUBKUX AaHuX. HaykoBi BuAaHHS, 110 (DYHKI[IOHYIOTH NPH YCTaHOBAX,
NOBUHHI MIATPUMYBATH TMOJITUKY BIJKPUTOrO JOCTYIY 13 3aCTOCYBaHHSM
BIAMOBIAHUX JiiieH31d, 30kpemMa tuny CC BY. BaxiuBuM 1HCTpyMEHTOM s
oprasizauii BIIKPHUTOrO HAyKOBOrO MYOJIKyBaHHS MOXXE€ OyTH BHKOPUCTAHHS
mwiardopmu Open Journal Systems. JlocmigHHKKA MarOTh HOIUIUPIOBATH PE3YJIbTaTH
CBO€i HAYKOBOi MiSUIBHOCTI BIAMOBIAHO [0 MPHHIMIIB BiIKPUTOTO JIOCTYIY,
BKJIIOUAIOYM IYOJIKAIlII0 PE3yJNbTATIB JIOCHIIKEHb, IO HE Jald OYiKYBaHOTO
epeKTy, SKIIO BOHU CTAaHOBIATh HAYKOBY I[IHHICTh 200 MOXYTh 3amoOirtu
MOBTOPEHHIO HEE(PEKTUBHUX JOCIIIIKEHb.

HaykoBl ycTaHOBM NOBHHHI CHPUATH JOCIITHUKAM Yy BHOOpPI HaIIMHHX
U (POBUX CXOBUI I 30€PEKEHHS Pe3yJIbTaTIB JIOCTIKEHb Ta 1X MOIIUPEHHS.
Cepen cnemiami3zoBaHuX MmIaTGOpPM, IO BUKOPUCTOBYIOTHCS Y MIKHAPOJIHIN
HayKOBIM TpakTuili, BapTo Big3HauuTu Europe PMC (y ramysi HayK mpo KHUTTS),
OAPEN Library (mns akageMiYyHHX KHHT, [EpeAyCciM y COMalbHHUX 1
rymaniTapuux Haykax) Ta CORE Repository (mis rymaHiTapHHX 1 COLIaJbHUX
TOCITI/KEHB). Y pa3i BIICYTHOCTI CIEMiali30BaHUX JOMEHHHUX CXOBHII JOIITHHO
BUKOPHCTOBYBATH yHIBEepCallbHI IIAT(OPMH BIIKPUTOIO JOCTYITY, Taki sk Zenodo
a0o Figshare.

He MeHII BaXJIMBUM acHEKTOM € BIOCKOHAJIEHHS CHUCTEMH OLIIHIOBAHHS
pe3ybTaTiB HAYKOBOI JisUIbHOCTI. OIliHIOBAaHHSA JOILIBHO 3/1MCHIOBATH 13
3aCTOCYBaHHSIM KOMIUICKCHUX TIJIXOJIB, 10 BpPaxOBYIOTh pPIi3HI aCHEKTU
BUKOPUCTAHHSI MPUHIMIIB BIJKPUTOI HAyKM HAa BCIX €Tamax HayKOBOI Kap’€pH.

3okpema, 1€ mepeadayae OLIHIOBAHHS JOCBIAY JOCTIAHMKIB y 3a0e3MeueHHI
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BIJIKDUTOTO JIOCTYIy JO MYyOMIKaliid, MOWMUPEHH] JTOCHIJIHUIBKAX JaHUX,
BUKOPUCTaHHI BIAKPUTUX IUTaTGoOpM Ta CEpBICIB, ydacTi y CHUIBHUX
JOCIITHUIBKUX TPOEKTaX 13 MPEACTAaBHUKAMHU HEAKaJEeMIYHOTO CEKTOopY,
MPAKTUKAX BIAKPUTOrO PEICH3yBaHHS Ta IHIIIaTUBAX TPOMAISHCHKOI HAYyKH.
BaxnmuBo Takox 3a0e3Me4yuTH I1HCTUTYIIIIHE BH3HAHHS JOCSTHEHb Yy cdepi
BIJIKDUTOT HAyKd, 30Kpema IiJl 4Yac YKIAJaHHS KOHTPAKTIB, MPOCYBaHHS IO
CiIy>k01 Ta OIiHIOBaHHS MPOQECIHOI MIsUTbHOCTI AOCTIAHUKIB. Taka cucremMa Mae
I'PYHTYBATHUCS Ha CYy4aCHUX MDKHApOAHUX MIAX0AaX /10 OLIHIOBAaHHS JOCIIIKEHb,
30kpemMa Ha mpuHIMnax San Francisco Declaration on Research Assessment ta
BUKOPUCTAHHI 1HCTPYMEHTIB OIIHIOBAaHHs Kap €PHOTO PO3BUTKY JOCIITHHUKIB,
30Kpema Matpuili Biakputoi Hayku (OSCAM).

CydacHi MIIXOAW MO BIAKPUTOI HAyKW TiependadyaroTh 1 3aydeHHS
MpPEeACTaBHUKIB HEAKaJEMIYHOTO CEKTOPY /10 peali3allii JOCTITHUIbKUX MPOEKTIB,
30KpeMa 4Yepe3 BUKOPHUCTAHHS TaKWX I1HCTPYMEHTIB, SK KpayadaHIuHT,
KpayJCOPCUHI Ta HAYKOBE BOJOHTEPCTBO. [[0AaTKOBO AOIIIBHO OpraHi30BYBaTH
iH(OpMaIiiTHO-KOMYHIKAIIHHI ~ KaMmMaHii, CHOpsSMOBaHI Ha  MOMYJIAPU3AIII0
HAyKOBUX JIOCSITHEHb 1 TOIMIUPEHHS 3HAaHb MPO MOXJIMBOCTI 1X MPaKTHYHOTO
3aCTOCYBaHHS y mpodeciiiHii MisIbHOCTI Ta TMOBCAKIEHHOMY >KUTTI. Taka
JISUIBHICTh Ma€ 3/1MCHIOBATHUCS 3 ypaxyBaHHSAM MIDKHApOAHOIO JOCBITY, 30KpeMa
npunnumiB European Citizen Science Association. JlocmigHHIBKI HampsSMu
MOBHHHI Y3TO/PKYBAaTHCS 3 aKTyaJbHUMH CYCIIUTbBHUMH BUKJIUKAMH, & Pe3yJbTaTu
HAYKOBOI J1sUTbHOCTI aKTUBHO MOIIMPIOBATUCS CEPEJl TPOMAICHKOCTI.

OcobOnuBy  yBary CuiJy OpUAUIATH  3a0€3MEUEHHIO  aKaJeMI4HOl
T00pOYECHOCT]I B yMOBaX BIIKpUTOT Hayku. JJig 1IbOr0 HEOOXITHO rapMOHI3yBaTH
BHYTpIIIHI CTaHJAPTH HAYKOBUX YCTAHOB 13 HALllOHAJIbHUMHU Ta MI>XHAPOIHHUMH
BUMoramu, 3okpema mosokeHHssmMu European Code of Conduct for Research
Integrity. BaxxiimBuM Takox € BiJIOBiabHE BUKOPUCTAHHS HOBITHIX ITU(PPOBHX

TGXHOJ’IOFiﬁ, BKJIFO9aO9Y CUCTCMHU I'CHCPATUBHOTI'O HITYYHOI'O iHTeJ'IeKTy, a TaKOXK
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JOTPUMAaHHS Cy4aCHUX CTaHAApTIB YIPABIIHHS JAHUMH BIAMOBIIHO A0 MOJOKEHb
General Data Protection Regulation. ¥ HaykoBuX ycTaHOBax MawTh OyTH
BU3HAUEHI UYITKI KpUTEPil HAIEKHOI AOCHIAHUIBKOI TMOBEAIHKH, a TaKOoX
MEXaHI3MH pearyBaHHsS Ha MOPYIICHHS HAayKoBOi goOpouecHocTi. Lle crpusitume
MIJBUIIEHHIO SKOCTI Ta HAAIMHOCTI HAYKOBHX pPE3YJIbTATiB, BKIIOYAIYH
nyOJikaii, JOCHITHMUIIBKI J1aHi, MeTajaHi, IporpamMHe 3a0e3nedeHHs, KO/,
MPOTOKOJIM Ta IHIINI MaTepiaind IOCHiKeHb. BogHodac BaxiamBO (GopMyBaTu
CTUMYJIM JIJISl PO3BUTKY KYJIbTYpPH aKaJeMI4HOi JOOPOYECHOCTI cepe]i HAYKOBIIIB
Ta 1HITUX 3aI[IKaBIIEHUX CTOPIH.

OxpeMUM HanpsIMOM € BPETYJIIOBaHHS MUTaHb 1HTEIEKTYaIbHOI BJACHOCTI B
yMOBax BiJIKpuToi Hayku. Lle mepenbavae moTpuMaHHS YMHHOTO HalllOHAJILHOTO
3aKOHOJABCTBAa Ta IMIUIEMEHTAIIIO BIJMOBIJHUX €EBPONEHCHKUX CTaHAApTIB,
30kpema monoxeHb Directive 2004/48/EC on the Enforcement of Intellectual
Property Rights. Takok HeE0OXiHO BpEryJOBaTH TMHMTAaHHS BHUKOPHUCTAHHS
KOH(]1eH11HO1 1HpopMallii, KOMEPIIHHOI TAEMHUIII Ta MEPCOHATBHUX JTaHUX M1
yac 3a0e3MeueHHs BIIKPUTOrO TOCTYNY JI0 PE3yJIbTaTiB AOCTIIKEHb. BaxkinuBum €
3aXMCT TMPaB BJIACHOCTI HA pe3yJbTAaTH I1HTEJIEKTYaJbHOI MISUTbHOCTI, CTBOpEHI
CHiBpOOITHUKAMU HAYKOBHUX YCTAHOB, a TAKOX BHU3HAYEHHS MPO30PUX MEXaHI3MIB
PO3MOiTy MPUOYTKIB BiJl KOMEpITiani3ailii pe3yabTaTiB HAYKOBUX JOCTIKECHb.

Bucnosku. 3anpoBajkeHHS NPUHIUINB BIIKPUTOI HAyKH B MiSIBHOCTI
HAyKOBUX YCTaHOB YKpaiHM Ma€e Ha METI PO3BUTOK BIIKPUTOrO OOMIHY
HAYKOBUMHU 3HAHHSMHU, a TAaKOXX IMOCUJICHHS CYCHUIBHOTO BIUIMBY pe3yJIbTaTiB
HAayKOBHUX JIOCTiJKeHb. Peamizailis 11i€i MeTu mnependavyae BUKOHAHHS HHU3KHU
KIIIOUYOBUX 3aBlaHb, CEpell SKUX BAKIUBE MICIE 3aiiMae MiABUIICHHS
JIOCTOBIPHOCTI, ~HAAIMHOCTI Ta BIATBOPIOBAHOCTI  pPE3yJbTaTIB  HAYKOBUX
nociipkeHb. BomHoyac 0co0MBOro 3HaueHHs HA0yBa€e CTUMYJTIOBaHHS PAaHHBOTO
MOIIUPEHHST PE3YJIbTaTIB HAYKOBOI JISUTBHOCTI, IO CHpUSIE O1IbII ONMEPATUBHOMY

OOMiIHY 3HAHHSIMH Y HAyKOBOMY CEpeAOBHUII. Ba)xJIMBUM HampsMOM TaKOX €
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1HTEerpauis NPUHUMUIIB BIIKPUTOCTI Y CUCTEMY OLIIHIOBAHHSI HAYKOBOI JISUIBHOCTI,
mo nepeadayae BHU3HAHHS BIAKPUTUX MPAKTHK SK BaroMoro KpHUTEPIIO
pe3yJIbTATUBHOCTI JOCTiKeHb. KpiM TOro, 3anpoBapkKeHHs BIAKPUTOI HAYKU Mae
COPUSTH TIJBUIIEHHIO MDKHAPOIHOI BHIAMMOCTI Pe3yJibTaTiB  JIOCHIKEHb
YKpalHCbKUX Yy4YEHHUX, MOMYyJsSpH3alii HayKd, MOIIMPEHHIO HAayKOBHX 3HAHb Y
CYCIUIBCTBI Ta aKTUBHIIIOMY 3aJIy4€HHIO TPOMAJSH 10 Y4acTl Yy JOCIITHUIIBKIN

TISUTBHOCTI.
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