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CULTURAL STRATEGY IN LARGE CITIES OF UKRAINE FROM 1991
TO THE PRESENT: TRANSFORMATION OF URBAN CULTURAL
POLICY

Abstract

This article provides a culture-studies and policy-analytical interpretation of
the transformation of urban cultural policy in Ukraine’s large cities from 1991 to
the present. It conceptualises the large city’s contemporary culture as a network-
based, multi-centred system that combines everyday cultural practices,
institutions, environments, and governance, and shows how municipal policy has
shifted from a post-Soviet, sectoral-institutional model oriented to maintaining
public cultural networks toward strategic planning and policy strategizing based
on indicators, cultural mapping, participatory instruments, and infrastructure
priorities. The paper identifies key institutional stages of this trajectory: the 1990s
transition under resource scarcity; the 2000s stabilisation with event- and tourism-
driven urban branding; the 2010s expansion of strategic planning under
decentralisation; the post-2014 growth of partnerships, grant-support models, and
multifunctional hubs; and the post-2022 reframing of culture as an element of
urban resilience, social cohesion, mental recovery, memorialisation, and
international representation. On this basis, the study compares approaches to
cultural planning through municipal strategic documents and programmes,
illustrating how shared policy motifs (human-centredness, heritage, accessibility,
digitalisation, infrastructure modernisation, and international communication) are
adapted to different urban identities and risk profiles, including wartime threats to

heritage that require risk-informed governance. The article argues that the key
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governance implication for the 2020s is the need to strengthen the analytical
capacity of municipal cultural policy — data, harmonised definitions, monitoring,
evaluation, and participation — so that cultural strategies operate as implementable
mechanisms of recovery and long-term urban development rather than as
declarative documents. Methodologically, it synthesises indicator-based
measurement and cultural-infrastructure perspectives with the normative-
institutional effects of decentralisation and European cultural cooperation, while
foregrounding the structural problem of fragmented city-level data and definitional
variability of cultural and creative sectors.

Keywords: urban cultural policy; cultural strategy; municipal governance;
cultural infrastructure; cultural mapping; creative industries; decentralisation;

resilience and recovery; heritage protection; Ukraine.

Problem statement. Urban cultural policy has become a key domain of mu-
nicipal governance in Ukraine’s large cities, shaping how cultural services, infra-
structures, and public participation are organised. Yet the post-1991 evolution of
this domain remains insufficiently synthesised in culture-studies scholarship. After
1991, Ukraine’s large cities found themselves in a situation of dual transition:
from a post-Soviet model of cultural governance oriented toward maintaining a
network of public “social-cultural institutions” to a policy increasingly articulated
as strategic planning and policy strategizing—through indicators, mapping of cul-
tural supply, assessment of creative potential, participatory instruments, and infra-
structure priorities. At the same time, culture-studies generalisation of this trans-
formation at the level of the large city (as a system of everyday practices, institu-
tions, environments, and governance) remains fragmentary: first, due to the con-
ceptual dynamism of the boundaries of cultural/creative sectors; second, due to a
shortage of comparable city-level data and policy-relevant indicators. The deficit

of harmonised approaches is evident in attempts to measure the cultural and crea-
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tive potential of cities [1], in debates on how to define and measure cultural infra-
structure [2], and in the gap between the normative framework and actual regimes
of local responsibility under decentralisation [3].

Analysis of recent research and publications. Recent publications form sev-
eral complementary lines of analysis that are significant at the urban level. First,
empirical approaches to measuring culture and creativity, proposed by Cedos re-
search, offer indicator-based models and document constraints in data availability,
which directly affect cities’ capacity to plan culture as a public policy domain [1].
Second, research on cultural infrastructure in the article by S. Ovcharenko empha-
sises typologies (from classical institutions to hubs and multifunctional spaces)
and the problem of definitional/statistical compatibility without which comparison
and effectiveness assessment are impossible [2]. Third, the normative-institutional
context is outlined in the Ukraine cultural policy profile in the Compendium pre-
pared by Council of Europe/ERICarts, with an emphasis on the role of local self-
government and the significance of the post-2014 decentralisation reform [3].
Fourth, in the 2020s the wartime context has radically strengthened the resili-
ence/recovery and cross-sectoral coordination discourse in the analytical report by
the European Commission (DG EAC) and the Cultural Relations Platform, where
local cultural institutions, hubs, and community centres are described as key
agents of social cohesion and mental recovery [4], while international heritage
protection regimes are also foregrounded as a component of risk-informed urban
planning in UNESCO communications [5], [6]. Finally, M. Pesenti’s research re-
port on cultural revival and social transformation documents the emergence of
new institutional formats and partnerships among cities, civil society, and donors
[7], which provides a basis for interpreting urban strategies as practices of manag-
ing change rather than merely as documents.

Purpose of the article. The purpose of the article is a culture-studies and an-

alytical interpretation of the transformation of urban cultural policy in Ukraine’s
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large cities from 1991 to the present through: (1) clarifying the concept of “con-
temporary culture of the large city” as a network-based and multi-centred system;
(2) identifying institutional stages in the development of urban cultural policy; (3)
comparing approaches to official cultural planning using examples of municipal
strategic documents and programmes; (4) outlining key challenges and governance
implications for cultural strategies in the context of war, decentralisation, and Eu-
ropean integration.

Presentation of the Main Material. After 1991, urban cultural policy in
Ukraine’s large cities gradually shifted from the inertia of a sectoral-institutional
model of the cultural sphere toward the language and practices of strategic plan-
ning: measuring cultural supply, identifying creative potential, shaping participa-
tory instruments, and setting infrastructure priorities. However, culture-studies
generalisation of this transformation at the level of the large city (as a system
combining everyday cultural practices, institutions, environments, and urban gov-
ernance) remains fragmentary, due both to definitional variability (instability of
conceptual boundaries) of the cultural/creative sectors and to the lack of compara-
ble urban data and policy indicators. This is evident in attempts to construct indi-
ces of the cultural and creative potential of Ukrainian cities and in debates on how
to define and measure cultural infrastructure [1], [2].

The long period of post-Soviet transformation unfolds against a complex
multi-level normative framework that combines state definitions of culture, the
networked character of cultural services, and the competences of local self-
government. The Ukraine cultural policy profile (Compendium) emphasises the
role of legislation in the sphere of culture and local self-government, and notes
that the decentralisation reform launched in 2014 changes regimes of responsibil-
ity and resources for local cultural provision [3].

The relevance of analysing urban cultural strategies in the 2020s has sharply

increased due to the combination of the wartime context, European integration
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processes, and recovery needs. A report prepared within European mechanisms of
cultural cooperation stresses that during the full-scale war innovative solutions
emerged in the cultural sphere (local institutions, hubs, community centres), while
themes of social cohesion, mental health, recovery, and cross-sectoral coordination
were intensified; it also highlights the potential of decentralisation as a “motor of
change” for local development [4].

The conditions of full-scale war have brought cultural policy in large cities
into the domain not only of development but also of safeguarding tangible herit-
age, symbolic landscapes, and mobilising international support mechanisms.
UNESCO reported in 2023 that the Historic Centre of Odesa was inscribed on the
World Heritage List and simultaneously on the List of World Heritage in Danger,
which activates instruments of enhanced technical and financial assistance for pro-
tection and, if necessary, restoration of the property [5]. In autumn 2023 UNESCO
also reported the inscription of Ukrainian sites in Kyiv and Lviv on the List of
World Heritage in Danger due to the threat of destruction, underscoring that urban
cultural policy is now compelled to integrate a risk-oriented planning regime as a
nocrostHaa (permanent) variable in governance decisions [6].

In this context, the cultural system of the large city at the contemporary
stage can be defined as a network-based, multi-centred, event- and infrastructure-
organised system comprising: (a) cultural life as the production and consumption
of symbolic meanings in public and semi-public spaces; (b) the creative economy
as a segment of employment, entrepreneurship, and innovation linked to cultural
practices; (c) enabling conditions—accessibility, mobility, safety, digital tools,
administrative capacity, and residents’ participation. This tri-Sphere logic is pro-
posed by attempts to measure the cultural and creative potential of five Ukrainian
cities, where data limitations and the need to develop monitoring approaches are

explicitly articulated [1].
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A key shift compared to the late twentieth-century model lies in changing
the basic governance object of cultural policy: from culture as a set of institutions
(theatre, museum, library, house of culture) to culture as a plurality of platforms,
spaces, clusters, festivals, local initiatives, and institutions of a combined format.
A scholarly article on cultural infrastructure emphasises typologies that include
not only classical objects (museums, libraries, theatres) but also cultural
hubs/districts and multifunctional venues; at the same time, it stresses that harmo-
nising definitions and statistics remains a core problem for systemic governance
[2].

The historical trajectory of urban cultural policy from 1991 to the present
can be described as a sequence of several stages without a detailed chronological
narration, but with attention to institutional turning points. In the 1990s, post-
Soviet transformation dominates: cultural infrastructure inherits extensive institu-
tional networks and practices of administrative governance, but faces resource def-
icits and a redefinition of culture’s role in urban development; at the societal level,
the role of informal initiatives and new forms of cultural mediation gradually in-
creases. In the 2000s, relative stabilisation and city “branding” through eventful-
ness, tourism, major festivals, and investments in central spaces lay the ground-
work for further institutionalisation of creative discourses. In the 2010s, strategic
planning intensifies, the terminology of the “creative city” concept spreads, decen-
tralisation reforms are launched, and local strategic cultural documents appear ei-
ther as a distinct policy or as an integrated development block [3].

After 2014, the role of culture as a resource of urban resilience and social
integration visibly increases: in practice, the trend of multifunctional cultural hubs
expands, municipal programmes supporting local projects (from education to ur-
ban history) grow, and a new ecosystem of interaction among city administrations,
civil society, and donors takes shape. The Chatham House report highlights the

nationwide trend of multifunctional cultural hubs and the strengthening of partner-
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ships in the cultural sector, which provides grounds for scaling such models at the
city level, including in the capital [7].

After 2022, cultural policy in large cities is increasingly less “sectoral” and
increasingly becomes a framework for resilience, memorialisation, trauma-related
work, mental recovery, and international representation. The European analytical
report explicitly articulates the need to describe and scale the experience of local
cultural institutions/hubs during wartime, treat culture as a factor of social cohe-
sion, and integrate it into recovery, education, and economic policies [4].

Official strategies and programmes of cultural planning in large cities
demonstrate both shared features (human-centredness, heritage, infrastructure, ac-
cessibility, digitalisation, international communication) and differences shaped by
distinct urban identities, economic models, and wartime risks. For Lviv, the “Cul-
ture Development Strategy 2025 is indicative: it formulates priorities for reform-
ing cultural policies and participation and emphasises decentralisation of culture
(developing modern infrastructure in all districts and creating active community
cultural spaces), responsible attitudes to heritage, innovative interdisciplinary cul-
tural education, culture as a space of dialogue, and effective financing and govern-
ance. Importantly, the document directly identifies the “Soviet” network of cultur-
al-educational infrastructure as requiring material and substantive renewal and
proposes a vision of new centres of attraction—from coworkings and incubators
for creative industries to multifunctional centres in districts [8].

At the same time, in 2025, according to the municipal institution responsible
for monitoring and implementation, Lviv adopted a long-term Strategy to 2035,
whose mission is formulated as “culture: a force for transforming the city in the
wartime and post-war period”; among the priority directions it explicitly names
“Culture as national security,” “Cultural heritage and memory,” “Cultural diplo-
macy,” and “Governance, financing, infrastructure,” while also underscoring the

involvement of the public and expert community in preparing the document (“...a
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questionnaire for residents, over 30 interviews with opinion leaders and 6 expert
focus groups™) [9]. This indicates an evolution of strategic planning at the munici-
pal level: from a logic of “modernising the cultural sphere” to a logic of “culture
as an integrated mechanism of security, memory, and international positioning”
[9].

In Kyiv, the strategic discourse of recent years consistently links culture
with creative industries, spatial policy, and digital services. In the draft “Kyiv City
Development Strategy to 2027 (2024), the cultural block is formulated as one of
the strategic directions of urban development: it includes, among other things, cre-
ating cultural spaces and clusters as an instrument for improving the quality of cul-
tural services (with principles of multifunctionality, polycentricity, and accessibil-
ity), modernising the material and technical base of cultural institutions, expanding
cultural services in the digital environment, and international promotion of nation-
al cultural products. In this logic, culture appears not as a secondary component of
urban development but as one of its operational mechanisms (space, accessibility,
data, digitalisation, partnerships) [10].

The degree of transition from strategic formulations to implementation prac-
tices in the capital can be partially traced through public reporting. In the report on
the implementation of the city target programme “Capital Culture: 2025-2027” for
the first quarter of 2025, the programme’s aim is defined as creating conditions for
high-quality and accessible cultural services and strengthening culture’s role in so-
cial consolidation and civic identity formation, as well as restoring cultural and ar-
tistic potential and ensuring culture’s role in post-war recovery; it also highlights
tasks of mental recovery through art for those affected by the full-scale invasion,
digital innovations in cultural governance, and support for intercultural dialogue.
This formalisation demonstrates how the wartime context is integrated into the
toolkit of municipal cultural governance and operationalised within the logic of

key performance indicators (KPIs) [11].
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For Odesa, an early point of “official strategic planning” is the “Strategy for
Economic and Social Development of the City of Odesa to 2022 (2013), which
combines economic goals with the image of the city as a tourist and cultural cen-
tre, and frames the cultural dimension through the combination of tourism, histori-
cal distinctiveness, and architectural appearance (a separate priority direction
“Pearl by the Sea”), as well as support for mass cultural events (exhibitions, festi-
vals, etc.) and the formation of tourism clusters. Importantly, the document fixes
an organisational mechanism of strategic planning through focus groups and the
involvement of experts and city authorities, marking a transition from a directive-
administrative planning model to a more communicative and participatory model,
albeit with the socio-economic framework dominating over cultural policy as an
autonomous direction of public governance [12].

International frameworks influence urban cultural strategies not only
through project funding but also through the formation of a globally standardised
discourse of cultural policy and heritage protection regimes. First, local strategies
adopt universalist approaches that interpret culture more broadly than art and liter-
ature—as a way of life, a system of values, and forms of coexistence—thereby
shifting planning from a sectoral-institutional approach (primarily oriented toward
the network of cultural institutions) toward environments, practices, and cultural
ecosystems [8]. Second, in wartime, World Heritage instruments bring cities to the
level of international responsibility and assistance, thereby affecting local priori-
ties (inventorying, protection, restoration planning, digital documentation, and
communication of heritage value) [5], [6].

Beyond officially approved strategic documents, a distinct layer of cultural
planning as a governance practice is clearly visible: cultural mapping, surveys,
consultations, grant-support models, and multifunctional cultural spaces that oper-
ate simultaneously as infrastructure resources, event platforms, and socially ori-

ented services. In Lviv’s 2025 strategy, mapping cultural institutions and develop-
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ing alternative routes are named among practical tasks in the heritage block, and
the document describes involving residents through open meetings, discussions,
interviews, and sociological research [8]. In the case of Kyiv, public reporting un-
der the “Capital Culture” programme records cultural services as an object of
regular monitoring and management, indicating a transition from fragmented pro-
ject activity to an institutionalised governance cycle of “planning—
implementation—reporting,” although the problem of alignment between strategic
declarations and actual funding/capacity remains structural [11].

In summary, contemporary culture of a large Ukrainian city can be defined
as a system of producing and circulating meanings and practices (creative, memo-
rial, educational, leisure-related) unfolding within urban infrastructure and public
spaces, regulated by a combination of municipal policies and civic initiative, and
increasingly integrated into urban development strategies through clusters, digital
services, tourism, international partnerships, and humanitarian functions (support-
ing cohesion, mental recovery, work with trauma). This approach aligns both with
the indicator-based logic of assessing “cultural life / creative economy / enabling
conditions” and with contemporary understandings of cultural infrastructure where
hubs and multifunctional venues coexist with classical institutions [1], [2].

Key challenges for the culture of large cities in the 2020s concentrate
around five nodes: physical destruction and risks (including heritage); migration
and changes in audiences; unequal access to cultural resources between central
zones and peripheries; competition between a “festival showcase” and long-term
institutional development; and digital asymmetry (simultaneous demand for digital
cultural services and limited resources/competences). The wartime context makes
these challenges structural and turns culture into an element of the recovery sys-
tem—from international heritage protection to support for mental health and social
cohesion [4], [5].
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Conclusions. The general conclusion is that urban cultural strategies in
Ukraine should strengthen the analytical capacity of cultural policy—i.e., data,
mapping, participation, monitoring, and evaluation instruments—not as a technical
add-on but as a condition of realistic implementation under war, decentralisation,
and European integration. Academic culture-studies analysis is necessary to trans-
late dispersed documents and practices into comparable models of urban cultural
development, where culture is understood as infrastructure, economy, public
space, and a mechanism of collective recovery, not merely as a “sector of institu-

tions” [17, [3].
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SELF-EDUCATION OF AN ENGLISH LANGUAGE TEACHER AS A
PREREQUISITE FOR EFFECTIVE PEDAGOGICAL ACTIVITY

Abstract

The article examines the self-education of an English language teacher as a
prerequisite for effective pedagogical activity. The main aspects of the
development and relevance of teacher self-education in the context of
contemporary realities and the social challenges of wartime and post-war
development are outlined. Emphasis is placed on the permanent need for
pedagogical self-improvement that arises among teachers, particularly English
language teachers, due to changes in legislation and expanding international
opportunities. It is substantiated that teacher self-education constitutes an
important dimension of self-improvement, the effectiveness of which is possible
only under the condition of voluntary participation in choosing the methods and
ways of self-educational activity. Special attention is paid to the psychological
component of pedagogical self-education, which is extremely relevant in current
conditions. It is established that self-educational activity is multidimensional in
nature and encompasses linguistic, methodological, psychological and
pedagogical, digital, cultural, research, and personal-reflective dimensions. In the
context of further research, it is proposed to conduct an in-depth study of the
mechanisms for forming motivation for self-education among English language
teachers; to promote the development of effective models for integrating formal,
non-formal, and informal education within the system of professional

development; as well as to analyze the impact of digital technologies and artificial
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intelligence platforms on the transformation of the pedagogical role of a foreign
language teacher.
Keywords: pedagogy; philology; professional activity; informal education;

self-education.

Introduction. The current stage of development of Ukrainian society is
characterized by profound transformational processes caused by full-scale war, the
European integration vector of state policy, the digitization of education, and the
rapid development of the global information space. In these conditions, new
requirements are being formed regarding the specifics of the professional activities
of English teachers. The current situation encourages teachers to go beyond the
educational space of Ukraine. The constant increase in opportunities available to
the state promotes international and academic exchanges and the expansion of the
cultural and professional environment, which is particularly relevant for English
teachers. At the same time, in the context of war and post-war reconstruction,
English is increasingly serving as a tool for international communication, access to
global knowledge, participation in international educational programs, grant
initiatives, and professional communities.

The sharp change in social demand for English teachers is accompanied by
an increase in requirements for their professional competence. This includes a high
level of English proficiency, familiarity with the latest teaching methods,
integration of digital and multimedia tools, the ability to work in distance and
blended learning environments, etc. On the other hand, the active introduction of
artificial intelligence into the foreign language teaching process has a significant
impact on the professional activities of modern teachers [3]. This significantly
actualizes the function of the teacher as a facilitator, mentor, analyst, and
moderator of the learning environment, which requires a high level of professional

reflection and readiness for continuous self-development.
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In the context of these changes, we believe that self-education for English
teachers is becoming increasingly relevant, especially if it is understood as a
holistic, continuous, and intrinsically motivated process of professional growth. In
the Ukrainian context, self-education is closely intertwined with the expansion of
opportunities for international academic mobility, free access to numerous online
courses from leading world universities, and the opportunity to join professional
communities and international educational projects, access to which is largely
determined by language proficiency and readiness for independent learning. This
Is what makes it relevant to study the issue of self-education for English teachers
as a guarantee of effective teaching in the context of social transformations, digital
changes, and the growing role of English in shaping the future of Ukraine.

The aim of the article is to study the role of self-education of English
teachers as a guarantee of effective pedagogical activity.

Main text. At the current stage of development of Ukrainian society,
characterized by prolonged socio-economic and political crises, the role of higher
education as a basic institution for the formation of human capital is gaining
particular attention [14]. In this context, it is worth paying attention to the problem
of the quality of higher pedagogical education, since it determines the level of
professional competence of future teachers and their ability to function effectively
in a constantly changing educational environment. The dynamics of
transformations in the social, cultural, and educational spheres necessitate the
renewal and modernization of the teacher training system, in particular by
increasing attention to the development of the personal and professional qualities
of teachers as educated, creative, morally responsible, and multicultural
individuals.

In scientific research, self-education is seen as a dynamic process that's
directly linked to social demands and requirements for the professional activities

of teachers. For example, L. Sysoeva emphasizes that self-education activities
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ensure a flexible response to changes in the social environment and constantly
stimulate the growth of professional competence, bringing to the fore the need for
self-education and self-development [8, p. 46]. A similar position is held by L.
Luzan, who defines self-education as a necessary condition for the professional
realization of a creative and responsible person, especially when it comes to
professions with increased social and moral responsibility, which include teaching
[5, p. 220].

Self-education is also commonly viewed as an integrative set of processes
involving self-assessment, self-observation, self-determination, self-organization,
self-realization, self-criticism, and self-development, the formation of which
creates the basis for conscious and purposeful self-educational activities of
teachers [1]. Other studies interpret self-education as the purposeful cognitive
activity of a teacher aimed at acquiring universal human experience,
methodological and specialized knowledge, professional skills and abilities
necessary for improving the pedagogical process [6]. This approach emphasizes
the idea of continuous professional development, without which it is impossible to
maintain a high level of pedagogical professionalism.

In the works of Polish researcher Kwasniewski, teacher training is viewed
as a fundamentally unfinished process, since the specificity of pedagogical activity
determines its constant openness to change and additions. The researcher
emphasizes that development encompasses the teacher's personality as a whole,
rather than individual professional skills, and does not happen automatically, but
requires purposeful efforts towards self-understanding and self-development in the
context of professional growth [13]. At the same time, the importance of
supporting teachers in the transition to the next stages of professional development
and the formation of autonomy is emphasized, since it is their own activity and
reflection that determine the effectiveness of this process. The thesis that a teacher

becomes a teacher in the process of practicing their profession emphasizes the role
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of personal experience and self-education efforts, which can only be supported,
but not replaced, by educational institutions [13]. Thus, one of the important
aspects of the professional formation, development, and improvement of an
English teacher's skills is their academic freedom - the right to choose courses and
organizations in which the teacher wishes to develop, rather than being forced to
do so by their employers.

The professional development of a teacher, as interpreted by another
researcher, is a continuous life process within which the teacher's attitudes, values,
knowledge, skills, interests, and personal characteristics are formed [15]. Given
the complexity and dynamism of pedagogical activity, the author justifies the
expediency of identifying certain stages or levels of professional growth that can
perform a motivational and stimulating function, contributing to the systematic
improvement of teachers' qualifications. Summarizing various approaches, it is
advisable to refer to the definition of professional development proposed by Dey,
who considers it as a set of natural learning experiences and consciously planned
actions aimed at improving the quality of teaching and transforming the moral
goals of pedagogical activity. According to the researcher's beliefs, professional
development encompasses the processes of evaluating, updating, and expanding
professional activity, as well as acquiring and critically developing the knowledge,
skills, and emotional intelligence necessary for reflective and responsible work
with students and colleagues at all stages of a pedagogical career [11, p. 21].

In this context, self-education as a psychological, pedagogical, and social
category is in a state of active scientific reflection, which is determined by
objective socio-economic factors and the rapid development of science. Research
shows that there's a strong positive link between how much a teacher does self-
education and how fast their professional skills grow, which is especially
important for teaching, a job that needs constant updating of professional skills [3,

pp. 43-49]. According to the Law of Ukraine “On Education,” pedagogical and
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scientific-pedagogical workers are obliged to systematically improve their
professional level, pedagogical skills, and general culture, which normatively
confirms the importance of self-education in the structure of the professional
activity of an English teacher [4]. Self-education is a unique form of education that
Is acquired through independent work without undergoing a systematic course of
study at a clearly defined institution on the one hand. On the other hand, it remains
an integral part of the formal education system, as it contributes to the deepening,
expansion, and stronger assimilation of knowledge [9, p. 329]. In this context,
self-education of scientific and pedagogical workers is recognized as the leading
form of improving pedagogical skills and professional competence, which is
implemented through purposeful, systematic activities aimed at self-development
and self-improvement of the individual, taking into account both their own
interests and the needs of the educational institution [6].

The voluntary nature of self-education activities determines the special role
of the teacher's motivational sphere, which encompasses a system of value
orientations, needs, and goals that determine the directions of professional
development and self-expression. Motivation performs a regulatory function,
organizing the holistic behavior of the individual, increasing the level of activity,
influencing the formation of goals and the choice of ways to achieve them, as well
as significantly affecting the results of educational activities in general. In this
regard, the self-education of an English teacher cannot be limited to updating
existing knowledge, but must also include familiarization with the latest
pedagogical and psychological research, the search for innovative approaches in
the methodology and organization of the educational process, as well as a
scientifically based analysis of pedagogical problems that arise in practical
activities. The need for self-education is determined, on the one hand, by the social
significance of the teaching profession and, on the other hand, by the requirements

of continuing education related to the changing conditions of teaching, the

24



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 1. Ne 2.

evolution of science and practice, and society's need for specialists who can
respond quickly and adequately to social challenges.

The process of self-education of a teacher requires a certain level of
pedagogical skills, in particular the ability to work with scientific and
methodological literature, analyze and generalize pedagogical experience, select
and test methodological ideas in one's own practice, systematize the results of
activities, and implement the achievements of psychological and pedagogical
science in the educational process. The topics of self-education are determined
taking into account the methodological problems of the educational institution,
individual professional difficulties, and the scientific interests of the teacher [10].
It can be implemented in individual, group, and collective forms, the choice of
which is up to the teacher, although organizational and methodological support
can be provided by methodological services, heads of methodological
associations, or institutions engaged in professional development. The results of
self-education can take various forms, from traditional presentations and
methodological developments to the creation of innovative electronic courses and
scientific and methodological publications, which testifies to its multidimensional
nature and practical significance.

The structure of a teacher's self-education activities includes various areas,
in particular professional, pedagogical, psychological, methodological, aesthetic,
historical, political, related to health preservation, as well as the development of
personal interests and hobbies. The choice of methods and means of self-education
should be based on the teacher's level of training, interests, and capabilities, which
ensures the individualization of this process [3, pp. 40-48]. Among the most
common forms of self-education for teachers are research activities in a chosen
field, systematic study of professional and methodological literature, analysis of
colleagues' pedagogical experience, development and testing of new teaching

methods, and preparation of educational, methodological, and scientific works.
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Informal education also occupies an important place in the system of teacher
self-education. It is considered to be organized and systematic educational activity
that takes place outside the formal education system and at the same time is part of
the concept of lifelong learning [2]. In this context, M. Fordham identifies four
key elements of informal education, namely the diversity of places where it is
implemented, the wide age and social audience of participants, the focus on
achieving specific goals, and flexibility in the organization of the educational
process [12]. Non-formal education performs an integrative function, combining
continuous education with the adaptation of the individual to the unstable
conditions of modern life. Its main characteristics are flexibility, which provides
the opportunity for individual choice of pace and forms of learning; voluntary
participation, which enhances internal motivation and engagement; content
diversity, which opens up opportunities for comprehensive development;
accessibility regardless of age and social status; informal structure, which
promotes creativity and initiative; and a focus on lifelong learning as a condition
for personal and professional growth [16, p. 131]. Taken together, these
characteristics reinforce the importance of informal education as a vital resource
for the self-education of English teachers and a factor in improving the
effectiveness of their teaching.

Considering the content, focus, and methods of self-education for English
teachers, we believe it is appropriate to distinguish several types, each of which
will reflect a separate aspect of professional activity. The basic type is linguistic
self-education, aimed at the continuous improvement of language competence, in
particular maintaining a high level of English proficiency in accordance with
international standards, developing academic and professional speech, and
familiarizing oneself with current language trends. The next type of self-education
Is methodological self-education, which is related to updating and deepening

knowledge of modern approaches and methods of teaching foreign languages,
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introducing interactive, communicative, and competence-oriented technologies
that directly affect the effectiveness of the educational process and the motivation
of students. Another important type of professional growth is psychological and
pedagogical self-education, which provides an understanding of the age and
individual characteristics of students, improves pedagogical communication, and
forms positive learning motivation, especially in the context of distance learning
and increased emotional stress. Along with this, digital self-education is becoming
increasingly important, focused on mastering information and communication
technologies, online platforms, learning management systems, and the possibilities
of using artificial intelligence in the educational process, which ensures the
adaptation of teachers to the modern digital environment.

The international dimension of pedagogical development actualizes the
cultural and intercultural type of self-education, which contributes to the
expansion of knowledge about the sociocultural context of English-speaking
countries and the formation of intercultural sensitivity, which is a necessary
condition for the development of foreign language communicative competence.
Scientific and research self-education guides teachers to comprehend
contemporary scientific achievements in the field of linguistics, reflect on their
personal pedagogical experience, and participate in professional scientific
discourse. At the same time, personal-reflective self-education ensures the
development of professional self-awareness, emotional stability, and readiness for
change, serving as the basis for continuous learning and the prevention of
professional burnout. Thus, the typology of self-education of English teachers
proposed by us reflects its multi-component nature, and the systematic
combination of these types is a key condition for effective pedagogical activity
and professional competitiveness of modern teachers.

Conclusions. Summarizing the results of the analysis, it can be argued that

self-education of English teachers in modern conditions is a system-forming factor
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in the development of professional activity, ensuring the effectiveness of
pedagogical practices and compliance with the requirements of a dynamic
educational environment. It has been established that self-education activities are
multidimensional and cover linguistic, methodological, psychological-
pedagogical, digital, cultural, scientific-research, and personal-reflective
dimensions, the integration of which forms a holistic model of professional
development for English teachers. Such integration contributes not only to the
renewal of professional knowledge and the improvement of pedagogical skills, but
also to the development of professional self-awareness, the ability to reflect, and
readiness for constant change caused by globalization processes, the digitization of
education, and the expansion of international academic mobility. Prospects for
further research in this area are related to an in-depth study of the mechanisms of
motivating English teachers to engage in self-education, the development of
effective models for combining formal, non-formal, and informal education in the
professional development system, as well as the analysis of the impact of digital
technologies and artificial intelligence platforms on the transformation of the
pedagogical role of foreign language teachers. Empirical research on the
effectiveness of different types of self-education in the context of Ukrainian
educational realities, particularly in wartime and post-war reconstruction, also
deserves special attention, as it will allow for the development of practical
recommendations for improving the system of training and supporting English

teachers in higher education institutions.
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THE ROLE OF THE LEGAL CULTURE OF LAW ENFORCEMENT
OFFICERS IN ENSURING HUMAN RIGHTS

Abstract

The article explores the role of legal culture among law enforcement offic-
ers in safeguarding human rights and freedoms. The author argues that legal cul-
ture is not merely a component of general culture or professional knowledge, but a
fundamental mechanism that guides lawful behavior and shapes the legitimacy and
effectiveness of the rule of law. The study outlines the structural elements of legal
culture, including legal awareness, values, professional ethics, and skills necessary
for lawful conduct. It emphasizes the direct connection between the level of legal
culture among law enforcement personnel and the public’s trust in state institu-
tions.

The paper analyzes the challenges facing legal culture in Ukraine and exam-
ines best practices from European countries, Turkey, Azerbaijan, and Georgia in
fostering a responsible approach to the rule of law. Special attention is paid to
mechanisms for improving legal culture—through education, continuous training,
ethical standards, transparency, and cooperation with civil society. The author
concludes that strengthening legal culture within law enforcement is a strategic
prerequisite for building a rule-of-law-based democratic state and ensuring the

protection of human rights.
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democratic standards.

In today's world, where the affirmation of human rights and freedoms is a
priority for the state, law enforcement agencies play a particularly vital role. These
institutions stand at the forefront of ensuring legality, security, and justice. The
quality of law enforcement practices and the overall level of public trust in the
state largely depend on the professionalism, ethical responsibility, and internal le-
gal maturity of law enforcement officers. In this context, the legal culture of law
enforcement personnel becomes not only a matter of professional competence but
also a key prerequisite for the practical realization of human rights.[1]

Problem Statement. In a modern rule-of-law state, law enforcement bodies
play a crucial role in upholding and protecting human and civil rights. At the same
time, they are often at the center of public criticism due to incidents of human
rights violations, abuse of authority, and improper treatment of detainees. These
issues are not always rooted in legislative gaps—frequently, they stem from an in-
sufficient level of legal culture among individual officers. This highlights the
pressing need for a comprehensive analysis of legal culture as a determinant of
lawful, humane, and effective law enforcement activity.

Literature Review. The topic of legal culture in the context of law enforce-
ment activity has been examined by both Ukrainian and international scholars.
Ukrainian researchers such as O. Kostenko, Yu. Shemshuchenko, I. Seniuk, and T.
Kolomoiets have explored issues of legal consciousness, legal behavior, profes-
sional ethics, and moral responsibility. International scholars—including J. Klei-
nig, T. Tyler, and R. Davis—emphasize the connection between the level of legal
culture among police officers and public trust in law enforcement institutions.

Nevertheless, despite the existence of various theoretical frameworks, the applied
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aspect of legal culture in relation to human rights compliance—particularly in
light of international experience (e.g., Georgia, Azerbaijan, Turkey, EU member
states)—remains underexplored in Ukrainian legal science.

Purpose of the article.The purpose of this article is to conduct a comprehen-
sive study of the content and role of legal culture among law enforcement officers
in the process of safeguarding and ensuring human rights; to identify the key
structural components of legal culture; to analyze the factors influencing its for-
mation; and to generalize international experience in order to develop recommen-
dations for improving Ukraine’s national system of professional training for law
enforcement personnel.

Presentation of Results. Legal culture is an integral part of the general cul-
ture of society, which determines a person's attitude toward law, legality, and jus-
tice. In a broad sense, it encompasses a set of legal knowledge, ideas, values, be-
liefs, attitudes, and models of legal behavior that have developed within an indi-
vidual or a social group.

For employees of law enforcement agencies, legal culture holds not only
general civic but also professional significance. It forms the foundation of their le-
gal consciousness, determines the quality of law enforcement activities, and influ-
ences their ability to effectively protect human rights and freedoms.[2]

Structurally, the legal culture of a law enforcement officer includes several
interrelated components:

. Legal knowledge — awareness of the content of normative legal acts,
especially in the field of human rights, constitutional, criminal, and administrative
law;

. Legal consciousness — a deep understanding of the value of law, a
conviction of the necessity to comply with legal norms;

. Legal skills and behavior — the ability to apply the law in specific sit-

uations, to act within the legal framework even in conflict or critical conditions;
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. A value-based attitude toward the law — respect for the principle of
the rule of law, human rights, justice, and humanism.[3]

Today, legal culture is not static — it is formed and develops under the in-
fluence of education, professional training, work experience, ethical guidelines,
and an individual’s internal motivation. For a law enforcement officer, a high level
of legal culture is the key to lawful, fair, and effective activity, and, accordingly,
to public trust in the system of law and order.

The legal culture of a law enforcement officer is not just a set of knowledge
about laws, but above all, an internal conviction in the necessity to act according
to the law and in the interest of the person. It is the foundation on which responsi-
ble and lawful professional behavior is built, which plays a decisive role in pro-
tecting human rights and ensuring public order.

One of the main aspects is official legal consciousness, which includes an
awareness of personal responsibility for decisions made and their compliance with
legal and moral standards. A law enforcement officer with a high level of legal
culture is capable of critical thinking and assessing a situation not only from the
perspective of legality but also of justice.[4]

Professional legal culture is also manifested in adherence to ethical stand-
ards of behavior — respect for a person's honor, dignity, and privacy, especially in
conditions where rights are restricted (during detention, search, interrogation, etc.).
In such cases, it is precisely the internal legal culture that becomes the regulator
that restrains potential abuse of power.

In addition, legal culture directly affects the legality and justification of de-
cisions made in everyday activities: drafting administrative reports, participating
in pre-trial investigations, maintaining public order, and interacting with the popu-
lation. A person in uniform is the face of the state, and their attitude toward the

law is often perceived as an indicator of the state’s commitment to the rule of law.
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Thus, a high level of legal culture in a law enforcement officer is not an ab-
stract idea, but a concrete professional necessity that determines the effectiveness,
legality, and humanity of the entire law enforcement system. It is through a culture
of law that trust in law enforcement bodies — and therefore in the state as a whole
— is formed.

In a democratic rule-of-law state, including Ukraine, the observance of hu-
man rights is not only a constitutional obligation but also an indicator of the ma-
turity of state institutions. In this context, the legal culture of law enforcement of-
ficers becomes a determining factor that either facilitates the realization of human
rights or becomes a source of their violation.[5]

A law enforcement officer with a high level of legal culture acts not under
coercion or fear of punishment, but out of an inner conviction in the priority of
human rights over the formal letter of the law. They understand that rights and
freedoms are not a “gift” from the state but a natural good that must be protected
and defended, especially in conditions of an individual's vulnerability to state co-
ercion.

A low level of legal culture can lead to the gravest violations: illegal deten-
tion, torture, abuse of authority, discrimination based on language, nationality,
gender, or social status. Such actions discredit not only the individual officer but
also the entire law enforcement system, undermining citizens' trust in the state.

At the same time, legal culture also serves as a preventive instrument.
Where it is well established, the number of complaints, violations, and conflicts
decreases. An officer who knows international standards, the case law of the
ECHR, and the norms of the Constitution of Ukraine acts with caution, justifica-
tion, and a clear understanding of the limits of the permissible.[6]

The adversarial process in criminal proceedings holds particular importance:
ensuring equality of the parties, preventing bias, protecting the rights of the de-

tainee, and inadmissibility of pressure on witnesses. Here, the legal culture of the
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prosecutor, investigator, or operative officer directly influences the fate of an indi-
vidual.

Thus, legal culture is a safeguard and guarantee that allows for the preven-
tion of abuse and ensures the effective realization of human rights in the daily ac-
tivities of law enforcement agencies. Its development is a necessary condition for
building a state governed by the rule of law and a humane society.

Raising the legal culture of law enforcement officers is a strategically im-
portant task of the state, since these employees interact with citizens daily, per-
form law enforcement functions, maintain public order, and influence the level of
public trust in government. The formation of a high level of legal culture must be a
systematic, continuous, and interdisciplinary process.

The main avenues include:

1. High-quality legal education. A foundational step is obtaining a full
legal education with an emphasis not only on knowledge of legal norms but also
on understanding the philosophy of law, human rights, and ethics. It is necessary
to update educational programs in institutions under the Ministry of Internal Af-
fairs to reflect the standards of the Council of Europe, the European Court of Hu-
man Rights, and the United Nations.

2. Continuous professional training. As the legal system evolves dynam-
ically, regular professional development, participation in training sessions, semi-
nars, and webinars is essential to maintain legal awareness. Training should cover
not only legislative updates but also judicial practices, common mistakes, and eth-
ical dilemmas.

3. Professional ethics and mentoring. It is important to cultivate a cul-
ture of service to the law through mentoring institutions, internal corporate ethics,
and the example set by senior colleagues. The Code of Ethics should not merely

exist on paper but function as a real moral and legal compass.
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4, Oversight and accountability. Effective mechanisms of internal and
external control over the legality of law enforcement actions must function impar-
tially. An officer who understands the inevitability of punishment for human rights
violations develops internal legal discipline. At the same time, oversight should
not be repressive — it should encourage self-improvement.

5. Psychological readiness and communication culture. Communication
competence, the ability to resolve conflicts peacefully, empathy, and attentiveness
to the emotional state of citizens are all important for building trust. Legal culture
Is closely linked with psychological preparedness.

6. Engagement with civil society. Cooperation with civil human rights
organizations, participation in joint initiatives, openness to criticism and feedback
— these are factors that promote public accountability and understanding of socie-
tal needs.

Analyzing international experience allows us to assess the effectiveness of
national approaches and adopt best practices. In this context, it is important to
consider both European models and the experience of countries that are close to
Ukraine in legal or historical terms—namely Turkey, Azerbaijan, and Georgia.

In the European Union, the legal culture of law enforcement officers is part
of broader human rights protection strategies. Key features include:

. Mandatory human rights training for every officer (educational mod-
ules, testing, practical scenarios);

. Community policing — a focus on cooperation with the public and
openness of the police to citizens;

. Prevention over repression — the main task of the police officer is
not to punish, but to prevent offenses;

. In countries like Finland, Sweden, and Germany, special attention is
paid to ethical training, emotional intelligence, and the ability to act non-violently,

even in conflict situations.
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As for the Turkish police, they are formally oriented toward European
standards, especially in light of the country’s EU integration efforts. However, in
practice, the legal culture of officers often depends on the political context. Main
characteristics include:

. Human rights education is provided in police academies, with mod-
ules on ethics, human rights, and prohibition of torture;

. A significant issue remains the politicization of the police and their
intervention in protests;

. In recent years, Turkey has been reforming training programs, involv-
ing European experts in officer education;

. A Code of Professional Conduct for the police is in place, although its
practical enforcement is not always effective.

The Azerbaijani model of law enforcement is undergoing gradual reform,
and the legal culture among officers remains inconsistent:

. The state officially declares alignment with the Council of Europe’s
standards;

. Internal monitoring departments have been established in the Ministry
of Internal Affairs, and human rights courses have been introduced,;

. A lack of transparent mechanisms for disciplinary responsibility and
public oversight remains a problem;

. Despite certain achievements, legal culture has yet to become an or-
ganic part of law enforcement professional identity.

Georgia serves as an example of a successful law enforcement reform, cen-
tered around rebuilding the police on the foundation of trust and respect for human
rights:

. The 2004 reform involved a complete overhaul of personnel and the

creation of a new patrol police force;
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. Ethics, human rights, and non-violent response models form the core
of training;
. Public reporting by police and increased use of video recording have

enhanced transparency and accountability;

. The police enjoy a high level of public trust—over 70%, according to
Transparency International.[7]

Conclusions. The legal culture of law enforcement officers is a key factor
not only in ensuring the rule of law but also in affirming the democratic order and
guaranteeing human rights within the state. It is not limited to knowledge of laws
— it is a deeper concept that encompasses legal consciousness, moral responsibil-
ity, skills of lawful behavior, and an ethical attitude toward the profession.

An analysis of Ukrainian practice shows that the development of legal cul-
ture in the sphere of law enforcement remains a pressing challenge. Although the
regulatory framework largely aligns with international standards, the actual mani-
festations of legal culture often fall short of the required level. This is evident in
violations of detainees’ rights, formalism in investigative procedures, insufficient
adherence to ethical norms, and a low level of communication with the public.

At the same time, international experience clearly demonstrates that a high
level of legal culture is the result of a systematic state policy. In the EU countries,
as well as in the reformed police of Georgia, the priority is not control or punish-
ment, but the formation of the internal conviction of officers in the importance of
human rights, ethics, and justice. Education, mentorship, transparency, and open-
ness to civil society — these are the tools that help lay the foundation for trust in
the law enforcement system.[8]

Given this, Ukraine should focus its efforts in the following areas:

. the development of interdisciplinary legal education with an emphasis
on human rights;

. ensuring real, not merely formal, professional training;
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. creation of a system of independent oversight of law enforcement ac-
tions;

. promotion of service ethics, transparent personnel policies, and lead-
ership development;

. strengthening cooperation with civil society institutions in the field of
human rights;

. adaptation of the best practices of Georgia, the EU, and Turkey, tak-
Ing into account national realities.

Legal culture is not just a trait of an individual law enforcement officer — it
is a mirror of legal statehood, an indicator of societal maturity and the political re-
sponsibility of the authorities. It is precisely through improving the legal culture of
law enforcement personnel that we can ensure the genuine, rather than merely de-
clarative, protection of human rights, reinforce public trust in law enforcement in-
stitutions, and make a significant step toward the sustainable democratic develop-

ment of Ukraine.
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ADAPTATION OF ENVIRONMENTAL INNOVATION
MANAGEMENT STRATEGIES IN AGRIBUSINESS TO EUROPEAN
ENVIRONMENTAL STANDARDS

Abstract

The article substantiates the strategic directions for adapting environmental
innovation management strategies in agribusiness to European environmental
standards in the context of deepening European integration, institutional
transformation of the agricultural sector, and the implementation of sustainable
development principles. The relevance of the study is determined by the growing
influence of the European Union’s environmental policy on agribusiness
operations, the intensification of regulatory requirements, and the need to align
innovation management with European environmental standards and ESG
principles.The study systematizes key European environmental standards,
regulatory requirements, and institutional mechanisms that shape the
contemporary development of agribusiness within the European Union and
analyzes their impact on strategic priorities for environmental innovation
management. It is argued that environmental innovations should be integrated
into the overall strategic management system of agribusiness enterprises rather
than applied as isolated environmental measures.

The article substantiates that the adaptation of environmental innovation
management strategies should be based on the integration of environmental
innovations into long-term development strategies, taking into account

sustainable development principles, the ESG approach, and sector-specific
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characteristics of agricultural production. The main directions of adaptation are
identified, including organizational, technological, institutional, and managerial
transformations. It is shown that the implementation of these directions
contributes to improved resource efficiency, reduced environmental risks,
compliance with  European environmental standards, and enhanced
competitiveness of agribusiness enterprises.

The results of the study deepen the theoretical and methodological
foundations of strategic management of environmental innovations in
agribusiness and provide a scientific basis for the development and
implementation of adaptation strategies aimed at ensuring the long-term
sustainability of agribusiness enterprises under conditions of tightening
environmental constraints.

Keywords:  environmental  innovations;  agribusiness;  strategic
management; strategy adaptation; European environmental standards; sustainable

development; ESG approach; EU environmental policy.

Problem Statement

The functioning of agribusiness in modern conditions is determined by
systemic transformations related to the strengthening of global environmental
constraints, the institutionalization of sustainable development principles, and the
deepening of European integration processes. The European Union consistently
forms a comprehensive environmental policy aimed at reducing the negative
Impact of economic activities on the environment, increasing resource efficiency,
and achieving climate neutrality, which directly affects the development
conditions of the agricultural sector [1; 4; 8]. In these circumstances, agricultural
enterprises face the need not only to comply with formal environmental
requirements but also to undergo a deeper transformation of management

strategies, particularly in the field of environmental innovation. European
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environmental standards are increasingly acting not as a separate regulatory
factor, but as a system-forming element of strategic agribusiness development,
determining directions for innovative activity, investment priorities, and the
competitive positions of enterprises in both domestic and foreign markets [5; 7;
11].

At the same time, the practice of agricultural enterprises indicates that the
process of adaptation to European environmental standards often bears a
fragmentary and reactive character. Environmental innovations are implemented
primarily as a response to regulatory pressure or market requirements, without
proper integration into the strategic management system and without alignment
with long-term goals of the enterprise [6; 9; 12]. Such an approach limits the
potential of environmental innovations as a tool for increasing the sustainability
and competitiveness of agribusiness.

The problem of strategic adaptation of environmental innovation
management in agribusiness during the implementation of European sustainable
development standards and ESG principles is of particular relevance. The lack of
a holistic vision for the directions of such adaptation leads to inconsistency in
management decisions, inefficient use of resources, and complicates the
integration of agricultural enterprises into the European economic space [3; 7;
10].

In this regard, a scientific problem arises: the need to substantiate strategic
approaches to adapting environmental innovation management in agribusiness to
European environmental standards, taking into account the institutional,
economic, and environmental factors of development. Solving this problem is a
prerequisite for forming effective sustainable development strategies for
agricultural enterprises and increasing their competitiveness in the context of
European integration.

Analysis of Recent Research and Publications
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In modern scientific literature, the study of environmental innovations has
emerged as an interdisciplinary field combining theories of innovative
development, environmental economics, and strategic management. Within this
scientific discourse, environmental innovations are considered not only as
technical and technological solutions but as complex transformations
encompassing organizational, managerial, and institutional changes aimed at
achieving the environmental and economic goals of sustainable development.

Fundamental approaches to understanding the essence of environmental
innovation were laid down in the works of K. Rennings, who defines eco-
innovation as a multidimensional process focused on reducing the negative
impact of economic activity on the environment while simultaneously increasing
economic efficiency. This approach serves as an important methodological basis
for viewing environmental innovation as a component of strategic enterprise
development rather than an isolated environmental initiative.

Significant scientific interest is focused on studying the impact of
environmental regulation on the innovative activity of enterprises. In the works
of M. Porter and C. van der Linde, it is substantiated that the strengthening of
environmental standards can act as a catalyst for innovation and the formation of
competitive advantages, provided they are integrated into strategic management
decisions. Further development of scientific approaches is associated with
researching the integration of environmental innovation into strategic
management systems and business models. Specifically, the works of J. Hall and
M. Wagner prove that the effectiveness of implementing sustainable
development principles largely depends on the consistency of innovative activity
with corporate strategies and organizational changes. A similar position is
developed by S. Schaltegger, who considers sustainability innovation as a key
element of long-term enterprise strategies aimed at combining economic

performance with environmental and social responsibility.
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A separate group of studies includes works dedicated to the institutional
and political aspects of environmental innovation development. In the reports
and analytical materials of the Organization for Economic Co-operation and
Development (OECD), eco-innovation is defined as a central tool for
implementing "green growth" policies, requiring the alignment of regulatory
requirements, economic incentives, and strategic decisions at the enterprise level.
For the agricultural sector, these provisions are supplemented by studies from the
Food and Agriculture Organization of the United Nations (FAO) and the World
Bank, which emphasize the need for strategic innovation management to increase
the climate resilience and environmental efficiency of agribusiness.

However, an analysis of scientific publications shows that most existing
studies consider environmental innovation either in a general economic context
or from the standpoint of individual environmental policy instruments. Questions
regarding the strategic adaptation of environmental innovation management in
agribusiness to European environmental standards remain insufficiently
systematized, especially considering the sectoral specifics of agricultural
production and the conditions of European integration.

The synthesis of research results indicates that while existing studies form
a solid theoretical and methodological base, they do not provide a holistic vision
of strategic approaches to adapting agribusiness environmental innovation
management to the requirements of European environmental standards. This
necessitates further research aimed at substantiating the directions of such
adaptation, considering EU environmental policy, ESG principles, and strategic
priorities for the development of the agricultural sector, which determines the
scientific focus of this article.

Purpose of the Article

The purpose of the article is to substantiate the strategic directions for

adapting environmental innovation management in agribusiness to European
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environmental standards based on the integration of sustainable development
principles, the ESG approach, and the institutional requirements of European
Union environmental policy, while taking into account the sectoral specifics of
agricultural production. Achieving this goal involves forming a holistic vision of
the strategic adaptation of management decisions in the field of environmental
innovation, aimed at ensuring long-term stability, increasing competitiveness,
and integrating agribusiness into the European economic space.

Presentation of the Main Research Material

Modern European environmental standards form a new paradigm for
agribusiness development, within which environmental innovations cease to be
an auxiliary element of production activity and acquire the status of a key tool
for the strategic adaptation of enterprises to changes in the institutional and
market environment. In the context of European Union environmental policy,
agricultural enterprises are increasingly involved in achieving climate neutrality,
resource efficiency, and biodiversity conservation goals, which necessitates a
revision of traditional approaches to innovation management [3; 7; 11].

European environmental standards—including requirements for reducing
greenhouse gas emissions, rational use of land and water resources, waste
management, and the implementation of environmentally friendly technologies—
directly influence the strategic guidelines of agribusiness development. In this
context, environmental innovations serve not only as a means of regulatory
compliance but also as a factor in forming long-term competitive advantages,
aligning with the Porter—van der Linde hypothesis regarding the innovative role
of environmental regulation [5; 9].

The adaptation of environmental innovation management strategies in
agribusiness to European standards involves a transition from fragmentary
management decisions to complex strategic approaches integrated into the

overall corporate governance system. Such adaptation requires the alignment of
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environmental goals with the economic and social priorities of the enterprise,
corresponding to the principles of sustainable development and the ESG
approach [6; 8]. Within this framework, environmental innovations are treated as
an object of strategic management requiring a clear hierarchy of goals, definition
of innovation priorities, and the formation of appropriate management tools.

An important element of strategic adaptation is the institutional dimension
of environmental innovation management. European practice shows that the
effectiveness of implementing environmental innovations largely depends on the
level of institutional support, access to financial resources, the presence of
incentives for innovative activity, and the development of partnership networks
between business, scientific institutions, and government bodies [4; 10]. For
agribusiness, which functions under high dependence on natural resources and
climate factors, these aspects take on particular importance.

In this context, it is expedient to highlight key directions for adapting
environmental innovation management strategies in agribusiness to European
environmental standards, including:

o Integration of environmental innovations into the general
development strategy of the enterprise;

o Improvement of the organizational structure of innovation
management;

o Development of strategic planning and control mechanisms;

o Introduction of monitoring systems for environmental and economic
performance;

o Formation of an innovative and environmental culture within the
agribusiness.

The implementation of these directions creates the prerequisites for
agricultural enterprises to shift from a reactive model of environmental

compliance to a proactive strategic model of development. Thus, the adaptation
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of environmental innovation management strategies in agribusiness to European
environmental standards is a complex, multi-level process covering strategic,
institutional, and managerial aspects of enterprise activity. The effectiveness of
this process is determined by the ability of agricultural enterprises to integrate
environmental innovations into the strategic management system, ensuring the
alignment of EU regulatory requirements with long-term goals of sustainable
development and competitiveness.

Conclusions

The article substantiates that European environmental standards act as a
vital factor intransforming strategic approaches to environmental innovation
management in agribusiness, necessitating their integration into the long-term
strategic management system. It is proved that environmental innovations should
be viewed not as separate tools for regulatory compliance, but as a component of
the strategic adaptation of agricultural enterprises to functioning within the
European economic space, taking into account sustainable development
principles and the ESG approach.

It is established that the strategic adaptation of environmental innovation
management provides comprehensive economic, environmental, and managerial
effects, specifically: increased resource efficiency, reduced negative
environmental impact, increased investment attractiveness, and strengthened
agribusiness competitiveness. The results obtained form a scientific basis for
further research aimed at developing practical tools for adapting the
environmental innovation management strategies of agricultural enterprises to
European environmental standards.
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PREPARING FUTURE TECHNOLOGY TEACHERS FOR
DEVELOPING ENTREPRENEURIAL COMPETENCE IN HIGH
SCHOOL STUDENTS

Abstract

The article examines the issue of preparing future technology teachers to
develop entrepreneurial competence in high school students. The relevance of this
problem is due to the need to integrate entrepreneurial education into general
secondary education institutions, which will help develop skills in students that are
necessary for effective activity in the modern economic environment. The authors
analyze the role of technology teachers in the process of forming entrepreneurial
competence in students, emphasizing the importance of developing not only
theoretical knowledge but also practical skills for effectively teaching high school
students.

In particular, the article focuses on the necessity of preparing future teachers
to use interactive teaching methods, such as business simulations, role-playing
games, and case studies, which allow students in pedagogical universities to
practically master methods of developing entrepreneurial skills in high school

students. It is determined that these methods not only promote the development of
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students' critical thinking but also help them develop practical skills in business
management, financial planning, marketing, and management processes.

The article places great emphasis on the integration of entrepreneurial
education into the training system for future technology teachers, as these
educators have the most significant influence on the formation of entrepreneurial
competence and economic literacy in high school students. A number of
recommendations are proposed to improve the training programs for these
specialists, including the study of the basics of entrepreneurial activity, business
planning, and financial literacy, as well as the integration of modern
methodologies aimed at developing entrepreneurial skills in high school students
within general secondary education institutions.

The scientific findings presented in the article may be useful for researchers,
teachers in higher pedagogical education institutions, as well as methodologists
involved in the development and improvement of programs for training future
technology teachers. It will also be beneficial for educational managers who aim
to integrate entrepreneurial competence into the educational process for high
school students in Ukraine, as well as for educators who wish to expand their
knowledge and skills in entrepreneurial education.

Keywords: technology teacher training, entrepreneurial competence, high

school students, interactive teaching methods.

Problem Statement. The modern development of the economy, rapid
globalization, and constant changes in the technological environment impose
demands on professionals that go far beyond basic theoretical knowledge. An
essential condition for success is the ability to adapt this knowledge to real-world
conditions and find solutions to various problems that arise during professional
activity. This requires not only a deep understanding of theoretical foundations but

also the practical application of acquired knowledge in real economic situations.
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At the same time, the importance of personal competencies such as the ability to
quickly adapt, managerial skills, critical thinking, and a creative approach to
problem-solving is increasing.

One of the most significant components of professional training is the
formation of economic competence, which encompasses knowledge of finance,
entrepreneurship, economic analysis, resource management, as well as practical
skills that enable effective functioning in a dynamic labor market. Such
competence includes the ability to analyze economic processes, make sound
financial and managerial decisions, and understand the principles of business and
economic development at all levels. Economic competence is not only an
important tool for professionals but also a necessary condition for ensuring the
stability and competitiveness of both public and private institutions.

However, the existing problem is that most educational programs, especially
at the higher education level, do not give sufficient attention to the development of
economic competencies, significantly limiting students' opportunities in their
future professional activities. Many educational institutions, although they include
economic disciplines in the training programs for specialists, fail to ensure proper
integration of theory with practice, leading to insufficient preparation of students
for work in real market conditions. This also negatively impacts their
competitiveness, as modern employers demand that candidates be able to quickly
adapt to changing conditions and make effective decisions.

In this regard, there is a need to rethink approaches to the organization of
the educational process, especially in terms of integrating economic disciplines
into the training programs for specialists in various fields, such as pedagogy,
engineering, economics, and others. Teachers and methodologists must take into
account the modern requirements for economic knowledge and practical skills that

are essential for the successful careers of graduates. In particular, it is important to
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develop skills in financial literacy, entrepreneurship, and project management,
which should be integrated into the curricula at all stages of student training.

Despite the reforms in higher education in Ukraine, the issues surrounding
the formation of economic competence remain relevant and require a
comprehensive approach to address them. This requires changes in the structure
and content of academic programs, as well as the updating of teaching methods for
economic disciplines. The reform of the educational process should include
adaptation to international standards, which will improve the level of economic
training for students and ensure their readiness to face the challenges of the
modern labor market.

Analysis of Recent Research and Publications. The analysis of recent
research on the issue of economic competence formation indicates active research
on this topic both in Ukraine and abroad. The works of Voronina M. Yu. [2; 3]
and Sedov O. M. [6] discuss the importance of developing economic competence
in students at various stages of their education, starting from secondary school to
higher education. They emphasize that to form economic competence, an
interdisciplinary approach should be used, integrating economic disciplines with
other subjects.

Research by Lysenko O. O. [5] and Bondarenko L. V. [1] highlights the
necessity of implementing entrepreneurial education into higher education
curricula. The authors note that the development of entrepreneurial competence in
students not only improves their financial literacy but also prepares them to run
their own businesses or take managerial positions in companies.

The expansion of entrepreneurial education is critical for adapting to the
new demands of the modern labor market and supporting innovative development.
International studies, particularly those by the European Commission [7] and
OECD [8], emphasize the importance of developing entrepreneurial competence at

all levels of education. This includes not only acquiring economic knowledge but
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also developing key skills such as critical thinking, strategic analysis, risk
assessment, and making informed decisions under uncertainty.

In these studies, particular attention is given to integrating practical
knowledge into curricula to prepare students for rapid changes in the business
environment, particularly in the context of globalization and technological
innovations. Furthermore, the importance of collaboration between educational
institutions, businesses, and other social institutions to ensure quality
entrepreneurial training is emphasized.

One of the key aspects of these studies is the role of educators in shaping an
entrepreneurial culture among students. Teachers and lecturers should not only
impart theoretical knowledge but also help students develop practical skills that
will be useful in real-life situations. This includes using case methods, role-
playing games, and practical tasks that stimulate creative approaches to problem-
solving and the ability to adapt to rapidly changing conditions in the labor market.

The issues of forming economic competence are also highlighted in the
works of Lapshin I. O. [4] and Voronina M. Yu. [2; 3], who explore methods for
integrating entrepreneurial education into the training programs for future
specialists in economics. They stress the need to create curricula that combine
theoretical foundations of economics with practical skills that promote the
development of entrepreneurial initiatives among students.

The aim of the article is to explore the features of preparing future
technology teachers to develop entrepreneurial competence in high school
students, to identify the main methods of integrating entrepreneurial education into
the educational process, and to analyze the effectiveness of pedagogical
approaches aimed at developing students' entrepreneurial skills, critical thinking,
and the ability to make informed decisions in the context of the modern economic

environment.
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Presentation of the main material of the study. The process of developing
economic competence in high school students has several important aspects that
require the integration of theoretical knowledge and practical skills. The first
important stage is identifying the key components of students’ economic
competence, including economic literacy, the ability to make informed decisions,
managing finances and business processes, and entrepreneurial skills. To ensure
that these components become part of the preparation of high school students, it is
essential to integrate economic knowledge into the general curriculum, which will
create a system of knowledge capable of shaping a comprehensive approach to
solving real economic problems.

Economic literacy serves as the foundation for further development of
economic competence. It encompasses knowledge of key economic concepts, such
as market, supply and demand, inflation, taxes, and other essential economic
processes. High school students should have a clear understanding of how
economic mechanisms function in order to effectively apply this knowledge in real
life. This knowledge not only helps to understand how the economy works but
also enables students to navigate financial matters, which is essential for everyday
life.

The ability to make informed decisions is an important component of the
economic competence of high school students. The ability to assess economic
situations, predict the potential consequences of different decisions, and choose
the most optimal options helps students not only to better understand economic
processes but also prepares them for decision-making in real life. This may
include financial planning, choosing between different investments, or evaluating
the economic viability of certain business initiatives.

Financial management and business processes are an essential part of
forming economic competence in high school students. These skills enable

students to understand the basics of financial management, organize and control
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their finances, and apply their knowledge to achieve financial goals. Furthermore,
students need to learn the basics of business planning, managing expenses and
income, and developing strategies to achieve financial success.

Entrepreneurial skills are an integral part of the economic competence of
high school students. The ability to create and develop business ideas,
understanding the principles of running a business, developing business plans, and
organizing entrepreneurial processes are all necessary for students to implement
their ideas in the future. These skills are also important for the development of
critical thinking and the ability to search for new opportunities in various areas of
economic activity.

For these components to become part of the preparation for high school
students, it is important to integrate economic concepts into the education system.
This will create a system of knowledge that ensures a comprehensive approach to
solving real economic problems that students may encounter in everyday life.
Integrating economic education into the learning process allows for the
combination of theoretical foundations with practical skills, which are necessary
for the successful application of knowledge in real-life situations.

Ensuring this integration requires the implementation of active teaching
methods, such as business simulations, case methods, role-playing games, and
project-based learning. These methods promote the development of critical
thinking, help students apply the knowledge gained in technology lessons in
practice, and ensure the formation of real skills necessary for success in the
economic field.

One of the main directions that contribute to the development of economic
competence is the integration of project-based and simulation methods into the
educational process. Through business simulations, role-playing games, and other
active learning methods, students can acquire practical skills by applying

theoretical knowledge to solve economic problems. In particular, these methods
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can help students develop the ability to make decisions in conditions of
uncertainty and a rapidly changing market.

Based on the analysis of the research by Lysenko O. O. [5] and Bondarenko
L. V. [1], it can be noted that for the development of entrepreneurial skills, it is
necessary to include in the educational process the study of business planning,
marketing, financial management, as well as negotiation skills and management
strategies. Practical internships at businesses, participation in startups, and other
real-life projects are also important as they allow students not only to gain
knowledge but also to acquire experience in running a business under real
conditions.

For effective formation of economic competence in high school students, it
Is important not only to use traditional teaching methods but also to actively
implement modern approaches that provide a deeper understanding of economic
processes and develop practical skills. In particular, the integration of economic
education into the learning process requires the use of various methods that not
only improve the assimilation of material but also promote the development of
critical thinking, the ability to make informed decisions, and the active application
of knowledge in real life.

In today's world, economic literacy is an essential component of general
education, as it allows the younger generation not only to understand the basics of
economic processes but also to actively influence the economic environment
through their own decisions. One of the key tasks of general secondary education
Institutions is to prepare high school students to solve real economic problems that
arise in the lives of entrepreneurs, policymakers, and consumers. To achieve this,
it is important to use innovative teaching methods that combine theoretical
knowledge with practical skills.

The use of an interdisciplinary approach, business simulations, project-

based learning, case methods, and role-playing games creates conditions for the
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effective development of economic competence in students. Involving
entrepreneurs and experts, as well as applying modern technologies in education,
allows high school students not only to acquire necessary knowledge but also to
gain experience that will be useful in their professional lives. In this context,
modern approaches to educational activities become key tools for shaping
entrepreneurial skills and economic thinking in young people:

1. Integration of an interdisciplinary approach. It is important to com-
bine economic disciplines with other subjects, such as mathematics, geography,
history, and social studies, to create a comprehensive understanding of economic
processes. For example, when studying economic theories, historical examples of
major economic reforms or crises can be used, and geographical factors influenc-
ing the economy of regions or countries can be analyzed. This allows high school
students to understand the interconnection between various economic, social, and
cultural aspects of society.

2. Use of business simulations. Business simulations are an excellent
tool for forming economic competencies. They enable high school students to
model real economic situations, where students take on roles as entrepreneurs,
managers, or financial analysts, making decisions that impact the economy of a
business or a state. This not only helps to understand how economic mechanisms
work but also teaches decision-making under conditions of limited resources, high
competition, and economic instability. Using such simulations in education helps
students better understand business processes and the importance of timely deci-
sions in professional life.

3. Project-based learning. Project-based learning allows students to not
only acquire theoretical knowledge but also apply it practically. For example, stu-
dents can develop their own business plan, conduct financial planning for a fic-
tional company, or perform market research on business development in their

community. This work encourages creative problem-solving, allows high school
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students to see real problems entrepreneurs may face, and teaches them to work in
teams and organize work processes.

4, Case method. The method of analyzing real or simulated economic
situations allows high school students to reflect more deeply on problems and seek
the most effective solutions. Within the framework of the case method, students
are tasked with analyzing various economic situations, such as financial difficul-
ties of companies, budget planning, investment projects, strategies for overcoming
economic crises, and more. This method fosters the development of analytical
skills, critical thinking, and the ability to make sound decisions under uncertainty.

5. Role-playing games. Role-playing games are an effective method for
forming economic competence in high school students as they allow students to
immerse themselves in the role of an economic actor: entrepreneur, financial con-
sultant, consumer, policymaker, or manager. In this context, students may encoun-
ter real economic problems such as managing cash flow, marketing strategies,
pricing products or services, and more. This method provides practical experience
in making decisions within a given role and solving economic problems through
interaction with other participants.

6. Involvement of entrepreneurs and experts. To provide students with a
real-world view of entrepreneurial activity, it is beneficial to involve entrepre-
neurs, economists, and financial experts in the educational process who can share
their experiences. These could be lectures, master classes, or thematic meetings
where high school students can ask questions and receive practical advice. Such
meetings inspire students to pursue their own entrepreneurial initiatives and pro-
vide a real understanding of how businesses develop in Ukraine and abroad.

7. Individual research and presentations. To help high school students
gain a deeper understanding of economic processes, they can be assigned individ-
ual research projects on economic topics: analyzing business development, as-

sessing the macroeconomic situation in the country, or developing ideas for their
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own startup. Research may involve gathering and analyzing economic data, and
students will present their results through reports or presentations. This promotes
the development of research skills, the ability to work with information, and to
present ideas effectively.

8. Use of modern technologies. To develop economic competence, it is
Important to actively use modern technologies. These can include specialized
software for financial accounting, business planning, or market analysis. Online
resources and electronic platforms for simulating business processes and economic
situations allow high school students to work with real data, learn how to forecast
and plan, and develop digital literacy skills, which are essential in the modern
economic world.

These teaching methods not only help students acquire the necessary
knowledge but also provide the opportunity to develop practical skills that will
allow them to function successfully in the modern economic environment. They
contribute to the development of a creative approach to solving economic
problems, the formation of strategic thinking skills, and the ability to make
effective decisions in real-life situations.

Conclusions. The preparation of future technology teachers to develop
entrepreneurial competence in high school students is an important aspect of
modern education that contributes to the development of economic literacy among
young people. Teachers must not only impart theoretical knowledge but also help
students develop practical skills necessary for successful activity in conditions of
economic instability and rapid changes. The integration of an interdisciplinary
approach, which combines economic disciplines with other subjects, enables high
school students to see the interconnection between different aspects of society and
to understand economic processes more holistically. Active learning methods,
such as business simulations, role-playing games, and project-based learning, are

effective tools for developing critical thinking and decision-making skills in real
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economic conditions. Additionally, involving entrepreneurs and experts in the
educational process allows students to gain direct experience and practical advice,
motivating them towards entrepreneurial activity. The use of modern technologies
Is an important element in providing students with the tools for market analysis
and financial planning, allowing them to adapt to the demands of the modern
economy. As a result, preparing future teachers to develop entrepreneurial
competence in high school students is an important step in advancing economic

education and fostering an entrepreneurial culture in Ukraine.
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SCALP MICROBIOME IN ALOPECIA: ANEW DIRECTION IN
TRICHOLOGICAL DIAGNOSTICS AND FOLLICLE RESTORATION

Abstract

The theoretical issues of the formation of the epidermal barrier of the skin
(with the participation of keratinocytes and individual non-keratinocytes of the
epidermis), the participation of skin appendages (sebaceous glands and sweat
glands) in its formation are investigated. The main points of the coexistence of
skin components and the most numerous representatives of the skin microbiome,
which form the basis of the dynamic equilibrium inherent in the concept of
"healthy skin", are considered. The main pathogenetic mechanisms in the
development of skin diseases, including scalp diseases and the causes of hair loss,
associated or not associated with changes in the skin microbiota, are highlighted.
Certain existing and certain possible ways and methods of correcting pathological
skin conditions, including scalp diseases, accompanied by alopecia, are
highlighted. Promising directions for further research and development of the
possibilities of using topical correction of the microbiota using probiotics and their
introduction into clinical practice and the practice of salon procedures are outlined.

Keywords

microbiota, alopecia, hair follicle, postbiotics, probiotics

Problem statement
It is known that skin health, as a complex concept, depends on many factors

and is determined by the appearance, morphological state of its main components
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and derivatives, pH level, degree of hydration, color, and not only the absence of
pathological visible changes. To ensure skin health, it is important to maintain a
balance in the ratio of morphological structures and microbiota, as a key factor in
maintaining its homeostasis, as evidenced by studies in recent years (De Almeida,
Antiga & Lulli, 2023). It has been proven that Microorganisms of human skin are
able to protect it from pathogens, control inflammation and modulate adaptive
immune pathways. As much as the saprophytic microbiota is important for
metabolic balance and protection of the skin from pathogenic factors, it is also
demanding of the environment provided by skin cells, intercellular components
and substances-products of glandular secretion. Imbalance of the skin microbiota
can lead to such pathologies as psoriasis, eczema, atopic dermatitis, alopecia of
various genesis and others. In addition to a cosmetic defect, skin pathologies
acquired as a result of skin dysbiosis carry a threat of developing concomitant
pathologies, triggering chain reactions and playing the role of certain markers that
can warn about the probable development of internal pathology. Dysbiotic skin
pathologies exist on the verge of a collision between the spheres of influence of
various specialists in the field of medicine and the beauty industry, forcing
trichologists to delve deeper into the problem of the outer skin, involving scientists
in consultation to develop a joint strategy of action.

The purpose of the work is to analyze modern research on the scalp
microbiome and the possibility of its normalization in the work of a trichologist.

Presentation o f the main material o f the study

Since the object of professional activity of a trichologist is the scalp with its
derivatives, it is necessary to know well the morphology of the main components
of healthy skin in order to clearly understand what ensures the composition of the
environment for the normal existence of microbiota, so that in case of
disturbances, the balance can be modeled by influencing the main active

components. The skin is the largest organ of the human body, which has its own
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structure, blood supply, innervation and is endowed with certain basic and
additional functions. The main functions of the skin include: providing protection
(mechanical, chemical, thermal), regulating body temperature, storing blood,
sensory function (perceiving various types of sensations through receptors
(temperature, pain, touch), excretory (removal of decay products, bile acids from
the body), immune (due to the functioning, migration and differentiation of
immune cells in it), respiratory (Lutsyk & Chaikovskyi, 2018). The condition of
the skin reflects the functional state of the body and especially such of its systems
as digestive, endocrine, immune, urinary, reproductive, cardiovascular. An
experienced doctor can establish a diagnosis based on the condition and color of
the skin. Of the additional functions, 1 would like to highlight the cosmetic
function, since the statement that “beautiful skin is healthy skin” is undeniable. It
is only worth adding: if a person’s skin is imperfect for some reason, then this is
not a sentence, not forever, because there is a beauty industry that has a powerful
arsenal of various means and methods for correcting cosmetic defects of the skin
and hair, and which has long been using the achievements of scientists and even
directing them in research directions according to current requests.

The scalp is constructed on the same principle as the skin of other parts of
the body, but differs in a greater thickness of the dermis, hypodermis, the number
of hairs and sebaceous and sweat glands (Lutsyk & Chaikovskyi, 2020). The skin
of the scalp, face, hands is in the greatest contact with the environment, therefore
it is more populated by various microorganisms and fungi than other areas hidden
by clothing. The influence of external factors on the scalp, not only bacterial, but
also physical, can change the microbiota, which will act as a catalyzing factor in
the pathogenesis of skin diseases. Normally, between the mature keratinocytes of
the middle rows of the stratum corneum of the epidermis, an extracellular layer of
lipids is located, which participates in the formation of the epidermal water barrier,

making the epidermis impermeable to water and substances dissolved in it (in both
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directions) and various microorganisms and fungi. The skin barrier, formed by
dense layers of horny scales, bonded with lipid "glue”, covered with a layer of a
complex compound of sebaceous and sweat gland secretions, supplemented by
biofilm components, is quite strong and poorly permeable (Shah et al., 2024).
Large molecular structures cannot usually pass through it. There is a hypothesis
that dermal macrophages accumulated in the locations of hair follicles can
increase the permeability of the skin. However, there are formations in the
epidermis that can serve as entrance gates through which pathogens can bypass the
natural barrier: the outlets of the excretory ducts of the skin sweat glands, hair
follicles. The hair follicle is the final section of the hair-sebaceous canal, starting
from the isthmus (the narrowed part of the canal that extends from the attachment
site of the levator pilonidal muscle), where the excretory duct of the skin
sebaceous gland opens, secreting the secret. In the skin of those areas covered with
hair, complexes of structures called hair-sebaceous units are distinguished. They
include: hair follicle, hair shaft, levator muscle of hair and sebaceous gland. There
are more such units in the scalp than in other areas of the body (Pavlina & Ross,
2021). The activity of the sebaceous glands is controlled by sex hormones. High
levels of androgens during puberty lead to hyperproduction of sebum, which is
clinically manifested by the appearance of comedones and rapid greasiness of the
hair. The product of sebocyte cells, highly differentiated exocrinocytes of the
sebaceous glands, is a waxy oily substance (sebum), which they secrete in a
holocrine manner. Sebum, which is excreted into the lumen of the funnel, is a
mixture of triglycerides, diglycerides and free fatty acids, wax esters, squalene,
cholesterol and its esters. According to scientific research, the composition of the
sebaceous gland secretion includes: antioxidants, some anti-inflammatory and pro-
inflammatory substances and antimicrobial peptides. Human sebum, under
conditions of constant body temperature and skin pH below 5, is a unique

chemical composition for each organism and a dynamic complex. The chemical
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composition of human sebum can change according to the functional state of
organs and systems, quality of nutrition, use of drugs, hormonal status and a
number of external factors, which include microorganisms and fungi. In cases of
reduced bactericidal activity of sebum, it can become a breeding ground for the
reproduction of pathogenic microorganisms. Normally, sebum covers the surface
of the hair shaft and the surface of the epidermis, mixing with other components
that migrated from the outside or were produced by sweat glands and
keratinocytes of the epidermis.

Merocrine sweat glands are located in all areas of the body where there is
skin, except for the transition zone of the lips and external genitals. They are very
abundant in the scalp. The secret of merocrine glands is called sweat and consists
of water, sodium chloride, urea, uric acid, ammonia and contains proteins in low
concentrations. The main function of merocrine glands is to regulate body
temperature by evaporating water from sweat on the surface of the epidermis and
cooling it. Under certain conditions (impaired function of the urinary system,
gastrointestinal system, bile secretion), merocrine sweat glands can work as an
excretory organ, actively removing additional components to be utilized to the
surface of the epidermis, thereby changing the pH, skin temperature, chemical
composition of the environment. In some pathologies of internal organs, the
above-described changes lead to the appearance of a skin component among the
clinical signs of the disease, in the form of a change in skin color, the appearance
of areas of irritation, inflammation, alopecia, and peeling. Apocrine sweat glands
are located in the following places: armpit, areola and nipples of the mammary
glands, skin of the perianal area and external genitalia. The secret of the apocrine
glands consists of water, proteins, carbohydrates, ammonia, lipids and organic
compounds, which acquire a specific individual odor after being released onto the

surface of the epidermis and upon contact with bacterial flora.
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Thus, the secretion of the sebaceous glands, sweat glands, and the secretion
products of keratinocytes of the hair follicle, mixing in the funnel, are removed as
a complex to the surface of the epidermis, creating a certain environment for
microorganisms and saprophytic fungi.

Microbiota is considered to be a collection of microorganisms, fungi and
viruses that occur in the environment of a person's habitat and in one way or
another come into contact with it, living on the surface of the body or inside. The
colonization of the human body by representatives of the microbiota begins
immediately after birth and continues throughout life. The colonization process is
dynamic, depends on many factors, including the health status of the
macroorganism, which ensures the individual composition of the microbiota in
each person. However, the most dominant species of microbiota in human skin are
Cutibacterium, Corynebacterium and Staphylococcus (De Almeida, Antiga &
Lulli, 2023). It is noteworthy that the first of them prefers areas enriched with
sebaceous glands, and the last two - with sweat glands.

Among the skin saprophytes that form biofilm communities that, in a certain
way, through competitive displacement, counteract the reproduction of
pathological flora and fungi on the scalp, the following are distinguished:
Staphylococcus epidermidis (S. epidermidis), which forms a biofilm between the
upper layers of the stratum corneum of the epidermis, mainly in normal dry skin;
Cutibacterium acne (C. acnes) which penetrates deep into the hair follicle to the
sebaceous gland and prefers oily skin (Polak-Witka et al., 2020).

It is known that not only representatives of the microbiota choose the host,
stimulating the functions of keratinocytes and non-keratinocytes of the skin, but
also the cells of the host itself carry out selective filtration of representatives of the
microbiota, recognizing some of them as saprophytes and others as pathogens, by
secreting antimicrobial peptides (AMPs) of a wide spectrum of activity. Some

AMPs are produced on a constant basis, being an integral component in the
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secretory menu, and others - under the catalytic influence of representatives of the
microbiota, such as Cutibacterium. In addition, some microorganisms (S.
epidermidis and S. Hominis) are capable of producing certain substances with
antibacterial effects to inhibit the reproduction of pathogenic representatives of the
microflora (S. aureus). The most common saprophytic bacteria of the scalp that
have been found in swabs taken from healthy skin are Cutibacterium spp.
(successfully persists in the environment of sebaceous gland secretion, hydrolyzes
triglycerides and releases free fatty acids, thanks to which it is firmly fixed to the
epidermis) and Staphylococcus spp. (with a predominance S. epidermidis ), which
account for approximately 90% (Shibagaki et al., 2017). Qualitative changes in
the scalp microbiota can be prognostic indicators, as they are closely related to
changes in the body as a whole. As for fungi, the most common species found in
the epidermis of healthy scalps were: Malassezia, Malassezia globose (M.
globosa) and M. Restricta (Xu et al., 2016).

It should be noted that normally the scalp is not only colonized by bacteria
and fungi. Saprophyticity is inherent in some mites, for example: Demodex
folliculorum is usually found in the hair follicles, while Demodex short - in the
sebaceous glands.

Any processes occurring in the scalp necessarily affect the condition and
function of its derivatives, such as hair and glands. It is important that the
secretion of the glands is a component of the scalp microbiota environment, and
hair is an indicator of the condition of the skin and a source of regeneration, if we
talk about the hair follicle. Alopecia is an external manifestation of excessive hair
loss on the head. Alopecias come in various types and genesis. They can be a
manifestation of a skin disease, or primary alopecias. The list of causes of alopecia
is replenished with new items every year so rapidly that the concerned medical
community is taking this to the international level of discussion, as, for example,

the post-COVID consequences of skin diseases (Andriyiv et al., 2021).
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When comparing the skin microbiota of people with healthy skin and those
with alopecia areata, dysbiosis was found. Among the changes that were
particularly significant were: increased levels of Actinobacteria in milder cases of
the disease and high levels of gram-negative bacteria (Alistipes inops and
Bacteroides pleibeius) in severe forms of alopecia (Gomez-Arias et al., 2024).
Despite the correlation of the severity of the disease with the quality of the
microbiota, it is difficult to say with certainty that it is the changes in the
microbiome that led to alopecia, since other pro-inflammatory factors have been
identified, such as high levels of cytokines locally and high levels of
immunoglobulins in the blood. However, the causal significance of dysbiosis of
the skin microbiome in the pathogenesis of seborrheic dermatitis of the scalp has
been proven precisely (Lin et al., 2021). As a result of a study conducted on
patients with healthy scalp and skin affected by seborrheic dermatitis, the
difference was reliably proven precisely between the fungal and bacterial
microbiota, and not skin pH, sebum secretion or skin hydration level. Potential
fungal biomarkers of seborrheic dermatitis were Malassezia and Aspergillus, and
bacterial - Staphylococcus and Pseudomonas. The cascade of release of
biologically active substances induced by the above-described microorganisms
and fungi, as catalysts in the pathogenesis of seborrheic dermatitis, entailed
reactive migration of macrophages, histiocytes and other immunocytes into the
affected area of the scalp with subsequent hyperproliferation of the epidermis and
dermis, perivascular edema, decreased capillary blood flow, impaired blood
supply to the skin and hair follicles, increased hair loss, and alopecia. Given the
initiating role of certain types of fungi and bacteria in the occurrence of seborrheic
dermatitis of the skin, it was logical to conduct a study using shampoos with the
addition of antifungal and antibacterial agents. This study proved the effectiveness
of adding targeted cosmetics to the treatment regimen for seborrheic dermatitis of
the scalp (Maitre et al., 2025).
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Decalvant folliculitis, a type of primary alopecia with unclear pathogenesis,
Is associated with the detection of large numbers of S. aureus colonies. The
occurrence of androgenetic alopecia is associated with a high concentration of
macrophages and lymphocytes in the scalp, as a result of mycoinflammation in the
upper layers of the stratum corneum of the epidermis, which arose due to changes
in the composition of the microbiota in an environment distorted by
hyperproduction of sebum. A bacterial factor is also not excluded, since the use of
antibacterial drugs in the composition of cosmetics has given a positive result.

It has been discovered that a common genetically determined skin disease,
psoriasis, can be induced by external factors such as medications |,
microorganisms, and stress (Gomez-Moyano et al., 2014). Scalp swabs from
psoriasis patients have been found to contain large numbers of colonies of M.
globosa, M. furfur, and and positive cultures of species Malassezia. The
combination of scalp dysbiosis in psoriasis patients with intestinal dysbiosis
turned out to be interesting (Bury, 2018).

Recently, special attention has been paid to restoring the skin ecosystem
through the use of certain probiotics as one of the main points of the treatment
protocol for certain skin diseases and alopecia (Sweeney & Kalan, 2021).

It is known that between the epidermis of the skin and the complex of
epidermis derivatives, which, like it, are dynamic and secretory active structures,
there is a morpho-functional balance, which in combination with representatives
of the biofilm supports a conditionally healthy state of the skin. Any shift in
organic, chemical, physiological and other indicators in one direction or another
can catalyze a cascade reaction of changes in the condition and composition of the
skin, which, moving from temporary to permanent status, in the absence of timely
correction, increase the risk of cosmetic defects, transferring the problem from the
purely medical to the social sphere. Considering that the pathogenesis of most

types of skin and hair lesions contains a microbiome component, the use of
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species-specific drugs in the composition of medical and cosmetic products is
logical, but this should not be the method of choice, but only one of the points of
the treatment protocol. It is urgent to find ways to transport antibacterial and
antifungal substances through the dense epidermal barrier, using not only
traditional, but also developing new methods and means of transdermal delivery.
However, since the microbiota is a key point in the preservation and maintenance
of the epithelial barrier of the skin, the use of antibacterial drugs in scalp care
products is not always justified, as it carries the risk of dysbiosis with subsequent
critical changes in the skin and hair, such as skin infections and inflammatory
diseases. The effectiveness of topical probiotics for the correction of intestinal
dysbiosis in the treatment of skin diseases such as atopic dermatitis, acne and
rosacea has been proven (Knaxtedt, Knaxtedt & Guterrait, 2020). Recently, the
method of combined use of oral and local probiotics for the complex treatment of
skin diseases associated with microbiota disorders has been of particular interest
(Tamer & Kekilli, 2024). In a study conducted on patients with skin diseases
associated with microbiota disorders, probiotics were applied to the affected areas
of the skin. The results showed positive changes among the sample participants,
which may be extremely promising in terms of further research and development
of protocols for the external use of probiotics in the treatment of dysbiotic skin
conditions and dysbiotic alopecia (Lee, 2019). The positive effect of properly
selected professional skin care products on the growth of strains has been proven
Cutibacterium and Staphylococcus, which can maintain microbial balance by
inhibiting the growth of pathogenic flora (Hwang et al, 2021) and stimulating
keratinocytes and sebocytes to produce natural components. In connection with
the study of the skin microbiota, scientists in recent years have insisted on
maintaining a comfortable environment for them (pH below 5). It has been proven
that cosmetics that increase the pH to alkaline can cause skin dysbiosis and

various manifestations of organic disorders of the epidermis, from peeling to
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ulcers (Bouslimani et al, 2019). Some cosmetic companies, taking into account the
opinion of scientists, began to produce lines of cosmetic products for skin with a
weakly acidic pH. Cooperation between scientists and manufacturers of cosmetic
products, as shown by reviews of recent years, is extremely effective and
promising in terms of improving protocols for correcting various pathological
conditions of the skin and hair and the development of the companies themselves
due to the growing demand for products. The use of probiotics is scientifically
justified not only for correcting the microbiota of the gastrointestinal tract,
genitals, but also of various areas of the skin. Skin probiotics were first
successfully used to treat acne and seborrhea in 1912. Since then , interest in their
use has increased, as new information has emerged. The properties of some
microorganisms have been successfully studied and introduced into cosmetology:
C. a cnes - antibacterial microflora that inhibits the growth of pathogens; L.
Plantarum - in addition to its antibacterial function , it has the function of blocking
sebocytes, which is used in the treatment of acne; Streptococcus thermophiles —
stimulate the production of ceramides when applied to the skin, thereby increasing
its moisture and stabilizing the natural barrier; topical application of the L.
Acidophilus strain is able to protect the skin from photodamage by inducing and
activating antioxidant processes; topical application of Nitrosomonas eutropha
accelerated wound healing by stimulating regenerative processes and collagen
production (De Almeida, Antiga & Lulli, 2023). The complex use of probiotics
adsorbed on peptides and nanoparticles to increase bioavailability and improve
antibacterial effect against pathogens turned out to be extremely effective.
Peptides as an independent antibacterial agent turned out to be very effective,
especially in the treatment of purulent wounds (Ohnstedt et al, 2023). When
studying the effect of using peptides for regeneration, scientists discovered their

additional therapeutic possibilities, in particular: increased angiogenesis, collagen
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formation, and cell proliferation (Yang et al., 2023), which allowed them to be
used in regenerative trichology and cosmetology.

Skin and oral health specialists have received active positive feedback on
the use of postbiotics (paraprobiotics or inactivated probiotics), which are
essentially the remains of dead representatives of the microbiota and their
secretion products (Nataraj, Ali, Bekhare & Yadav, 2020). The positive effect of
their use, in addition to direct biological action, has been implicated in the
activation of the host's immune system. Unlike probiotics, postbiotics cannot form
colonies, so they can be used in patients with weak immunity without the risk of
generalization of active colony-forming microorganisms. To solve various skin
problems, so-called homogenates or lysates of non-living microorganisms strains
are used.

Conclusions

The skin microbiota is an important target for a diverse corrective effect
aimed at improving the condition of the skin and its derivatives, taking into
account the needs at the time of the study. It is important that both the condition of
the skin (morphological, physical, functional, biochemical) can change rapidly
under the influence of external and internal factors, and the composition of the
microbiota and the need for its individual representatives can change dynamically
and radically. Therefore, the composition and significance of the skin microbiota,
the conditions for its harmonious coexistence with the host organism are an
inexhaustible source of new information for further research by scientists and
promising developments of human skin care products, the implementation of
which in practice will fall on the shoulders of cosmetologists and trichologists.
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RESPONSE SPECIALISTS IN THE CONTEXT OF PHYSICAL
TRAINING

Anomayia. Y crarTi 301IHCHEHO KOMIApaTHUBHUN aHali3 (QopMyBaHHS
npodeciifiHOi KOMIETEHTHOCTI MalOyTHIX (axiBIiB 3 JIKBiJaiii HACHIiAKIB
HAJ3BUYAWHUX CUTYyallld y KOHTEKCTI (13M4HOi miAroToBKU. OOIPyHTOBAHO
3HaueHHsA (I3MYHOI MIJATOTOBKM K 0a30BOi CKJIaJ0BOi MpodeciiiHol
TOTOBHOCT1 PATYBAJIBHUKIB JIO MISUTRHOCTI B YMOBaxX MiJBUIIEHOTO PU3UKY Ta
eKCTpeMalbHUX HaBaHTaXeHb. Ha OCHOBI aHami3y OCBITHIX Mporpam i
HAyKOBHX JDXKEPEN BUSBIICHO AucOagaHCU B opraHizailii pi3MuHOl MiIroTOBKH
y 3akiaiax Buimoi ocBity cucteMu JJCHC Ykpainu mopiBHSHO 3 MiJIXOJaMH,
III0 3aCTOCOBYIOTHCS B IHIIIMX CHJIOBHX 1 O€3MEKOBHX CTPYKTypax. BuzHaueHo
HanpsIMH  YAOCKOHAJICHHS CUCTEeMH  (DI3UYHOI  MIATOTOBKHA  IILISIXOM
3abe3reueHHs ii 0e3mepepBHOCTI, 1HTerpaii 3 npodeciiHO-NMPUKIATHOK Ta
IICUXOJIOTIYHOK  TIATOTOBKOKO, a  TaKOX  3aCTOCYBaHHS  Cy4acHHUX
[I€1arOr1YHUX METOIB.

Knrouosi cnosa: mpodeciliHa KOMIIETCHTHICTh;, (I3MYHA IIITOTOBKA;
daxiBii 3 JiKBiaIii HACTIAKIB HAA3BHYAMHUX CUTYyaIlil; IUBUTLHUN 3aXHUCT;

¢i3MYHA TOTOBHICTH; CTPECOCTINKICTh; BUIIIA OCBITA; CEKTOP OC3MEKH.

Abstract. The article presents a comparative analysis of the formation of
professional competence of future emergency response specialists in the
context of physical training. The relevance of the study is determined by the
transformation of the professional training system for civil protection
specialists under conditions of increased operational risks, martial law, and the
need to harmonize national educational standards with European approaches
to professional education and safety training. The purpose of the article is to

analyze the role and place of physical training in the structure of professional
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competence of future emergency response specialists and to identify existing
Imbalances in its organization within higher education institutions of the State
Emergency Service of Ukraine in comparison with other security and defense
sector institutions. The research is based on the analysis of scientific sources,
regulatory and educational documents, curricula, and working programs of
physical training disciplines, as well as on comparative and structural-
functional analysis methods. The study examines the distribution, continuity,
and content of physical training in educational programs for civil protection
specialists and compares them with analogous training systems used in the
National Police, National Guard, and State Border Guard Service of Ukraine.
The results of the study indicate a significant reduction in the volume and
continuity of physical training in higher education institutions of the State
Emergency Service of Ukraine. In contrast to other security institutions, where
physical training is implemented throughout the entire period of study and
includes both practical and theoretical components, the existing system for
future emergency response specialists is limited mainly to the initial stages of
training. This leads to insufficient development of physical endurance,
strength, coordination, and psychophysiological stability, which are essential
components of professional competence in emergency response activities. The
article substantiates the necessity of improving the management of
professional competence formation through the integration of physical,
psychological, and cognitive components of training, the application of
innovative and competitive training methods, and the introduction of
continuous physical training throughout all stages of higher education. The
findings can be used to improve educational programs, optimize training
curricula, and develop regulatory documents aimed at enhancing the physical

readiness and professional reliability of emergency response specialists.
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Ilocmanoska npobnemu. CydacHi YMOBHU (PYHKI[IOHYBAHHSI CHUCTEMU
LIMBUIBHOTO 3aXUCTy YKpaiHM XapaKTepU3YIOThCS 3POCTAHHSIM KUIBKOCTI Ta
CKJIQHOCTI HAJ3BHUYAWHUX CHUTYAIliid MIPUPOTHOTO, TEXHOTCHHOTO ¥ BOEHHOTO
XapakTepy, L0 CYTTEBO MIABHUINYE BUMOTU A0 NpodeciiHOi MiIrOTOBKU
¢daxiBIiB OMEPaTUBHO-PATYBAIBHUX MiApo37aUT1iB. OCOOIMBOrO 3HAYCHHS B
IUX yMOBax HaOyBae ¢opMyBaHHA Mpo¢eciitHOi KOMIETEHTHOCTI MalOyTHIX
daxiBiiB 3 JiKBiAAIli HACTIAKIB HAA3BUYAWHUX CHUTYalllid, CKJIAJOBOIO SIKOI €
HAJICKHUNW piBeHb (Pi3uyHOI, ncuxodizionorivHoi Ta (QYHKIIOHAIBHOI
TOTOBHOCTI 70 BUKOHAHHSA CIY)KOOBHUX 3aBJaHb Yy HeOe3meyHux 1
EKCTpEMaIbHUX YMOBAX.

®di3uYHa MIArOTOBKA TPATUIIMHO PO3MIISIAAETBCSA SK OHA 3 0a30BHX
CKJIAJIOBUX Tpo(eciiHOi KOMIETEHTHOCTI PATYBaJbHUKIB, OCKUIBKH CaMe
BOHa 3a0e3medyye pPO3BUTOK BUTPUBAJIOCTI, CHJIM, KOOPJWHAII pYyXiB,
CTPECOCTIMKOCTI Ta 34aTHOCTI €(EeKTHUBHO MIsITH B yYMOBaX AcIUHTY dacy,
MiBUIICHOTO PHU3MKY Ta 3HAYHMX (I3UUYHUX HaBaHTa)XeHb. BogHouac y
npoiieci peopMyBaHHS CUCTEMH BHINOI OCBITH Ta ONTHUMI3aIlii HaBYAIbHHUX
IUIaHIB y 3akmanax ocBith JlepkaBHOT CiaykOM YkpaiHu 3 Haa3BHUAWHHUX
CUTYyalllil CIOCTEPIraeThCsl TEHACHINS 10 CKOPOYEHHS 0O0csriB (i3udHOI
MIATOTOBKHU Ta 3BY>KCHHS 11 3M1CTOBOr0 HAITOBHCHHS.

HasBHa mpakThka opranizaiii OCBITHHOTO TIPOIECY CBITYUTH IMPO
OOMEXeHICTh (I3MYHOI MIATOTOBKA TIEPEBAXKHO TMOYATKOBUMHU ETarlaMu
HaBYaHHS Ta BIJACYTHICTH i1 HACKpi3HOI peaiizaiii MpoTATOM yChOro IMepioay
MIArOTOBKUA MailOyTHIX ¢axiBiiB. Takuil miaxig TPU3BOIUTH JI0 TTOCTYIOBOIO

3HIOKEHHSI  PIBHS ~ (I3BMYHUX  SKOCTEH,  HEJOCTAaTHBROTO  PO3BUTKY
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ncuxo(i31010riyHOi  CTIMKOCTI Ta (OPMYBAaHHS PO3PUBY MIK peaTbHUMU
BUMOramMu Npo(deciiiHOl TIIbHOCTI pSITyBaJIbHUKA 1 PIBHEM IITOTOBIEHOCTI
BUITYCKHHMKIB 3akiaaiB Buoi ocBity cucremu JCHC Ykpainu.

Oco0nuBOi aKkTyaJbHOCTI 3a3HaueHa ImpoOjemMa HaOyBae B yMOBax
BOEHHOTO CTaHy Ta MiJBUIICHOTO HABAHTAXKECHHS HAa MIAPO3AUIM IUBLILHOTO
3aXUCTY, KOJU €(PEKTUBHICTh BUKOHAHHS PATYBAJIbHUX POOIT Oe3mocepeHbo
3aNIeXUTh Bl (PI3MYHOI TOTOBHOCTI 0coboBoro ckiany. HemocraTHiit piBeHb
PO3BUTKY (I3MUHHUX SIKOCTCH MOXKE HETaTUBHO BIUIMBAaTH Ha IIBHJKICTH
NPUAHSTTS pillieHb, O€3NeKy BUKOHAHHS 3aBlaHb, PIBEHb TPaBMaTHU3MYy Ta
3arajbHy npoQeciiHy HalliHICTh PaxiBIliB.

Y 1pOMYy KOHTEKCTI BHHHKAE HAyKOBO-TIPAKTHYHA MpoOIeMa, IIo
HOJIATaE 'y HEOOXIHOCTI MEpPeOCMHCICHHS poiii (I3UYHOI MIATOTOBKH B
CTPYKTYypi mpodeciiiHoi KOMIETeHTHOCTI MahOyTHIX ¢axiBI[iB 3 JIKBigarii
HACJIIAKIB HAJ3BUYAHHUX CUTYAIlli, a TAKOXK y MOIMYKY e(PEeKTUBHUX IMUIAXIB 11
iHTerparii B cuctemy npodeciitHoi OCBITH BIATOBIAHO 10 CYYaCHUX BUKIIMKIB
1 EBPOTEHCHKUX MIAXOIB JI0 MIATOTOBKU (PaxXiBIliB O€3MIEKOBOTO CEKTOPY.

Ananiz ocmanuix oocaioxcens i nyoaikayiu. Ilpobnematuka hopMyBaHHS
npodeciiHOi KOMITIETEHTHOCTI (paxiBIliB 3 JIKBIAAIll HACTIAKIB HAA3BHYAMHUX
CUTyaIlid, 30KpeMa B acmhekTi (I3MYHOI MATOTOBKH, € TPEAMETOM YBaru
0aratb0X BITUM3HSHUX HAYKOBIIB. Y HAayKOBHX IIpalsix OOIPYHTOBAHO
MOJIOKEHHSI TIPO T€, HI0 PiBeHb (PI3MYHOI MIATOTOBICHOCTI PATYBaJbHUKIB
0e3rmocepeIHbO BIUTMBAE HA €(HEKTUBHICTD 1 0€3MeKy BUKOHAHHS MPOQECiiHUX
3aBIaHb B YMOBaX IIJBUIICHOTO PHU3UKY Ta 3HAYHUX MCUXO(I3HIHUX
HABaHTAXCHb.

Y JOCHiDKEHHSX, TMPUCBIYCHUX MIATOTOBIII  OCOOOBOTO  CKIIAIY
MOXKEeKHO-PATYBATBHUAX MIAPO3ALTIB, (Pi3WYHA MIATOTOBKA PO3TIIANAETHCS SK
KIIIOUOBUI 4MHHUK (QopMyBaHHS Mpo(deciiHOI TOTOBHOCTI, PO3BUTKY

BUTPUBAJIOCTI, CHJIM, WIBHUJIKOCTI peakiii Ta CTPECOCTIMKOCTL. 30Kpema, y
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npatsgx JI. [muukinoi, FO. AnTomikiBa, 1. OBuapyka akIEHTY€TbCs yBara Ha
HEOOXITHOCTI CUCTEMHOTO PO3BUTKY (PI3MUHUX SIKOCTEH 1 MCUXO(1310J0T1HHOT
CTIMIKOCTI MailOyTHIX (haxiBIIB YyIPOJOBXK YChOTO MEPIOAY HaBYAHHS. ABTOPH
HaroJIONytTh, II0 CKOPOYEHHS 00cAriB (Pi3UYHOi MIATOTOBKUM abo 1i
dbparmeHnTapHa peaiizailisi HETaTUBHO IMO3HAYA€ThCA Ha PiBHI MpodeciitHol
FOTOBHOCTI  PATYBaJbHUKIB Ta I1X 3JaTHOCTI €(QEKTUBHO [iSITH B
eKCTpeMaJbHIUX yMOBaX.

OxpeMuii HampsM HAyKOBUX JOCTIIKCHb TIOB’SI3aHMA 3 aHAI30M
opranizamii (i3uyHOi MIATOTOBKU Yy 3aKjajax BHIINOI OCBITHM CHJIOBHX 1
Oe3mekoBUX CTPYKTyp. Y mnpamsgx A. KoBampuyka Ta IHIIMX JOCIITHUKIB
MiIKPECTIOEThCS  JOLUIBHICTh HACKPI3HOI peanizaiii (Qi3uyHOl MIATOTOBKH
IPOTATOM YCHOTO TEPioay HaBYAHHS, MOETHAHHS MPAKTHYHUX 1 TCOPETUYHUX
KOMITOHCHTIB, & TAKOK 3aCTOCYBAHHS CYYaCHMX METOJIUK KOHTPOIIO (Pi3nyHOT
TOTOBHOCTI KypcaHTiB. [IopiBHSJIBHI OCTIPKEHHS CBiIUaTh, 0 B 3aKJagax
ceKkTopy Oe3neku Ta 000poHU (i3uyHA MIATOTOBKA MA€ OLIbII CUCTEMHHH 1
Oe3nepepBHUI  XapakTep, MO0 T[O3UTHUBHO BIUIMBaE Ha (HOpPMYyBaHHS
npodeciiHOl KOMIIETEeHTHOCTI MaiOyTHIX (paxiBIliB.

BonHodac ananiz HayKOBHUX MyOJIKaIliil 1 OCBITHIX MPOTpaM MiATOTOBKHU
¢daxiBIiB IMBUIBHOTO 3aXHUCTY 3aCBIMYy€ HASBHICTh CYNEPEUYHOCTEH MIXK
3/ICKJIaPOBAaHUMU BHUMOTAMH J10 TPOQeciiHOi TOTOBHOCTI PATYBAJIbHHKIB 1
peaNbHUM 3MICTOM (PI3MYHOT MIATOTOBKH Yy 3aKJaJax BHUIIOI OCBITH CHUCTEMU
JICHC VYkpainu. JlocmiaHUKA BKa3ylOTh Ha OOMEXKEHI 00CATH HaBYAIHHOTO
qacy, BIJCYTHICTh HACTYIMHOCTI Ta HEJOCTAaTHIO IHTErpamito (¢(i3UYHOI,
MICUXOJIOTTYHOT Ta MPOQECIHHO-TIPUKITATHOT CKIIAJOBUX IMiITOTOBKH.

TakuM YWHOM, TOTPU HASBHICTH 3HAYHOI KUTBKOCTI HAayKOBUX Tpallb,
MPUCBSYCHUX TpoOemMam (Pi3nyHOT MIArOTOBKH Ta (popmMyBaHHS mpodeciiHol
KOMIMETEeHTHOCT! (axiBI[iB 0Oe3MeKoBOro npoduito, MUTAHHA ONTUMI3allil

CTPYKTYpU U 3MICTy (PI3MUHOI MIATOTOBKM MaOyTHIX (paxiBIIB 3 JIKBLAAIIL
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HACJHIIKIB HaJ3BUYailHUX cutyaliid y cuctemi Bumoi ocitu JACHC Ykpainu
3AJIMIIAETHCSL  HEAOCTATHBO po3poOsieHuM. lle 3yMOBIIOE aKTyalbHICTh
MPOBEICHHS KOMIIAPATHBHOTO aHaJi3y Ta BHW3HAYCHHS MEPCIEKTUBHUX
HaIpsAMIB YIOCKOHAJICHHS OCBITHBOTO MIPOIIECY.

Mema cmammi. MeTo0 CTaTTi € 31MCHEHHS KOMIApaTUBHOIO aHali3y
ocobnuBocTeld  QopMyBaHHA MpPoQeciitHOI KOMIETEHTHOCTI MalOyTHIX
¢daxiBUIB 3 JIKBiAAlll HACHIAKIB HAA3BUYAHHUX CHUTyallld y KOHTEKCTI
¢13u4HOT MIATOTOBKU. Y XOAl JOCIIDKCHHS TiependadacTbcsi BUSBICHHS
KJIIOYOBUX TpoOsieM 1 aucOanaHciB B oprasizauii (i3M4HOI MiATOTOBKH Y
3aknagax Buioi ocBiTH cuctemu JICHC VYkpaiHu nuissxom TOPIBHSAHHS 3
MiAX0JaMH, IO 3aCTOCOBYIOTBCS y 3akjaZaxX OCBITH IHIIUX CHJIOBHX 1
0e3rmekoBUX CTPYKTyp. OTpUMaHi pe3yabTaTh CHPSIMOBaHI Ha OOTPYHTYBaHHS
NEPCIEKTUBHUX HANpsSIMIB yIOCKOHAJEHHS 3MICTY Ta oprasizauii (izuyxoi
MIATOTOBKH K CKJIQ0BOI MpoQeciifHOT KOMIETEeHTHOCTI MaiOyTHIX (haxiBIliB
[IUBUILHOTO 3aXHCTY.

Buxnao ocnoenoeo mamepiany oocnioscenus. @opMyBaHHA MpodeciiHol
KOMIICTCHTHOCTI MaiOyTHIX ¢haxiBIiB 3 JIKBIZAIli HACTIIKIB HaJ3BHYAHHUX
CUTYyaIlli € CKJIaJHUM IHTETPATMBHUM TIPOIIECOM, IO TMOEAHYE MpOodeciiHO-
NpUKIAAHI 3HAHHSA, TPAKTUYHI BMIHHA, TCHMXO(]i3ioNoriyHi SKOCTI  Ta
MOTHUBAIIHHO-IIHHICHI Opi€HTaIlli. Y CTPYKTypl 3a3HA4€HOi KOMIIETEHTHOCTI
¢i3nuHa TAroTOBKA Bifirpae 6a3oBy poJib, OCKUIbKH 3a0e3redye (QyHKIIOHATBHY
TOTOBHICTh (DaxiBI[IB JO BUKOHAHHSA CIY)KOOBHUX 3aBIaHb y CKJIQIHUX 1
HeOe3MeuyHnX yMOBaxX JisTbHOCTI [1; 2].

AHaji3 HAyKOBHUX JDKEped CBIQYUTh, 10 (i3MYHA IMiATOTOBKA
PATYBUIBHHKIB Ma€ HE JHIE MPUKIAAHE, a W CHUCTEMOYTBOPIOBAJIbHE
3HAYEHHS, BIUIMBAIOYM HA PO3BUTOK BHUTPUBAJIOCTI, CUJIH, MBHUKOCTI PEAKIIII,
KOOpAWHAIL pPyXIB 1 CTPECOCTIHKOCTI, sAKI O€3M0CepeIHhO BHU3HAYAIOTH

edexTuBHICTD npodeciitHol AlsIbHOCTI [3; 4]. JlocaiAHUKN HAroJOIIYIOTh, 10
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HaJIeXHUM piBeHb (I3MYHOI TOTOBHOCTI CIPHUSE€ 3HIKEHHIO  PIBHS
npodeciiiHoro BUTOpaHHS, MIABULIEHHIO O€3NeKW BHKOHAHHS POOIT Ta
3MEHIIEHHIO PU3MKY TpaBMaTU3My TiJ Yac JIKBigamii HaaA3BHYaMHUX
cuTyarliu [5].

Y Mexax KOMIIapaTHBHOTO aHajizy OyJi0 BCTAHOBJICHO, IO OpraHizallis
¢bi13uyHOT MIAroToBKM y 3akiafgax Buioi ocBith cucremMu JICHC Vikpainu
XapaKTepPU3YEThCSI OOMEXKEHICTIO HABYAJIILHOIO Yacy Ta BIFCYTHICTIO HACKPI3ZHOL
peanmizailii TPOTITOM  yChOro TMepiogy HaByaHHsA. Di3uyHa MIiATOTOBKA
3/1E0UTBIIIOTO 30Cepe/KEHa Ha TOYATKOBUX eTarax npodeciiHoi miAroToBKH, 110
He 3a0e3redye IMOCTYIOBOIO Ta OE3MepepBHOTO PO3BUTKY (i3MUHHX SIKOCTEH
MaiOyTHIX ¢axiBiiB [2; 6].

HaTtomicTp y 3akiazax OCBITH IHIIUX CUJIOBHX 1 O€3MEKOBUX CTPYKTYpP —
3o0kpeMa Harmionansnoi nominii Ykpainu, HamionansHoi rBapaii Ykpainu Tta
Jlep>kaBHOT TPHUKOPAOHHOI CiaykOu VYkpaiHu — (¢i3uyHa MIATOTOBKA
peanizyeTbcsi K OO0OB’S3KOBAa JHCIMIUIIHA MPOTATOM YChOTO TEpioay
HaBYaHHS Ta MOEJHYE NPAKTUYHI 3aHATTS 3 TEOPETUYHOIO MIATOTOBKOIO 1
CHUCTEMHHMM KOHTpoJieM (pi3uuHOT TOTOBHOCTI 3100yBaviB ocBiTH [7; 8]. Takmii
migxig 3abe3neuye GopMyBaHHsS CTIMKUX MPOQECciiiHO 3HAYYIIUX SKOCTEH 1
MiBUIIYE 3arajJbHUN piBEHb MPOQPECifHOT KOMIIETEHTHOCT1 BUITYCKHUKIB.

OtpumaHi pe3yJbTaTH CBig4aTh, IO CKOPOYEHHS 0O0CATIB (Pi3udHOT
MIATOTOBKM Ta 11 (parMeHTapHUN XapakTep Y 3aKialax BHIINOI OCBITH
cuctemu JICHC VYkpaiHum HeraTUBHO TO3HAYAIOTHCSA HA PIiBHI (I3MYHOI Ta
ncuxo@dizionoriyHoi TOoTOBHOCTI MaifOyTHix  (axiBmiB. lle cTBOpro€
MepeyMOBH UJII BUHUKHEHHS pO3PUBY MDK BHUMOTamMH MpodeciiHol
TISUTBHOCTI  PSATYBAJIBHUKIB 1 pEATbHUMU MOXKJIMBOCTSIMU  BHITYCKHUKIB

e(eKTHBHO BUKOHYBATH CIIY»KOOBi 3aBIaHHsS B yMOBaX IIJIBUIIICHOTO PUZHKY

[4; 9].
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BaxnuBuMm acnektoM (GopMyBaHHS NpOQeciiHOi KOMIETEHTHOCTI
MaiOyTHIX (axiBIiB 3 JIKBiAAlll HACHIAKIB HAA3BUYAHHUX CHUTyalldl €
yIpaBJiHHS TOpouecoM (i3UYHOI MIATOTOBKU B CUCTEMI MPOQECIiHHOT OCBITH.
VYrpaBniHChKHM BIUTUB Yy 111i cdepi nepeadadae muiecnpsiMoBaHe MIaHyBaHHS,
Oprasi3allito, KOHTPOJIb Ta KOPUT'YBaHHSI OCBITHBOI'O MPOIIECY 3 ypaxXyBaHHSIM
cnenu@iku npodeciiHol qIIbHOCTI PATYBAJIBHUKIB 1 BUMOT J10 iX (pI3MYHOI Ta
ncuxodizionioriyHoi roroBHocti [10; 11].

Y HayKkoOBHUX JIOCHI[KEHHSX YIOPABIIHHSA PO3BUTKOM HpodeciiiHoi
KOMIIETEHTHOCT1 PO3TIISIAETHCS K OC3MEePEPBHUM IMPOIIEC, CIPSIMOBAHHMA Ha
JOCSITHEHHST ONTUMAJIbHOTO PIBHS TOTOBHOCTI (axiBIiB 10 BUKOHAHHS
CITY>KOOBHUX 3aBJlaHb y 3MIHHUX 1 CKJIQJHUX YMOBax AisibHOCTI [12]. ¥V mibomy
KOHTEKCT1 (hi3MYHA TIATOTOBKA BUCTYMA€E HE 130JIbOBAHUM E€JIEMEHTOM
OCBITHBOTO TMPOIIECY, a IHTETPOBAHOIO CKJIQJ0BOIO, TICHO ITOB’S3aHOI0 3
npodeciiHO-TIPUKIIATHO, TICUXOJIOTIYHOI0 Ta MOTHUBAIIMHOK IMiITOTOBKOIO
ManOyTHIX daxiBmis [1; 3].

AHaJi3 MPaKTUKU IMATOTOBKH (haxiBIiB IHUBLILHOTO 3aXHCTy CBITUHUTH,
0 BIJICYTHICTh CHCTEMHOTO VNPaBIiHHA (I3UYHOIO IIATOTOBKOIO, il
dbparmeHTapHa peamizaiis Ta 00MeXeHUH 00CIT HABYAJIBHOTO Yacy 3HUKYIOTh
eekTuBHICT, (popMyBaHHS MpodeciifHO 3HAUYIIMX SKOocTeH. JlociaigHuku
HaroJIOIYIOTh, III0 HEJIOCTATHS yBara 10 PO3BUTKY (Pi3MUHOI BUTPHBAIOCTI,
CWIM Ta KOOpAWHAII pyXiB HEraTUBHO BIUIMBAaE€ Ha (YHKIIOHATIBHY
TOTOBHICTh PATYBAJIbHHKIB 1 iX 3JaTHICTh JISTH B YMOBax ITiJIBUIICHOTO
(bi3MIHOTO Ta TICUXOEMOIIHHOTO HaBaHTaXeHHS [4; 5].

3 ormsay Ha pe3ylbTaTd KOMIIAPATUBHOTO aHANi3y, IOIUIBHUM €
BIIPOBAPKCHHSI HACKPI3HOI cucTeMHu (DI3MYHOI MiATOTOBKH MaWOYyTHIX
daxiBmiB 3 JiKBiAamii HACHIKIB HaA3BUYAWHUX CHTYAIll MPOTITOM YCHOTO
nepioly HaB4YaHHA y 3akmanax Buioi ocBitu cuctemu JJCHC Vkpainu. Taka

CUCTCMaA Ma€ IIOEAHYBATH HpaKTHqu 3aHATTA 3 TCOPCTHUYIHOIO HiI[FOTOBKOIO,
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CIpsIMOBaHOIO Ha (opMyBaHHS 3HaHb 3 OCHOB (hi3ioJyiorii, Oe3meku mpaiii,
npopUIaKTUKA TpaBMaTHU3My Ta METOJMKHA CaMOCTIHHOTO BJIOCKOHAJICHHS
¢13uuHOi popmu [6; 7].

[lepcieKTUBHMM HampsSAMOM YAOCKOHAJEHHS (I3UYHOI MIATOTOBKH €
3aCTOCYBaHHS Cy4YacCHUX TEAaroriyHuX TMIAXOMIB 1 METOMIB, 30Kpema
3MarajJpHOr0 METOAY, TPEHIHroBUX (GOpM 3aHATh, I1HAMBIAYasi3awil
HaBaHTaXXEHb Ta BUKOPUCTAaHHSA LU(PPOBUX 3ac00IB KOHTPOJO (PI3UYHOT
roroBHOCTI. HaykoB1 [OCHIJKEHHS MiATBEPIXKYIOTh, IO BIPOBAKEHHS
TaKUX MIAXOAIB CHpUS€E€ TMiABUIIEHHIO MOTHUBAIll 3/100yBadyiB OCBITH,
(dbopMyBaHHIO BiJIMOBITAJIBHOTO CTABJICHHS JI0 BJACHOTO (hI3MYHOTO CTaHy Ta
PO3BUTKY MpodeciitHO BaXKIIMBUX OCOOMCTICHUX sIKOCTEH [2; 8].

Otxe, yAOCKOHAJICHHS YIpaBliHHSA (DI3UYHOIO MIATOTOBKOK B CHUCTEMI
npodeciiiHoi OcBiTH (axiBIiB IIMBUIBHOTO 3aXHUCTy MAa€ IPYHTYBaTHCS Ha
iHTerpamii  ¢i3uyHOi, mncuxodiziosorivHoi Ta  npodeciitHO-TIPUKIATHOT
CKJIQJIOBUX, 3a0e3meueHHi Oe3mepepBHOCTI MIATOTOBKM Ta  ajanTarii
OCBITHBOT'O TIPOIIECY JI0 peaTbHUX YMOB MalOyTHROI MpodeciitHOT MisIIBHOCTI
psATyBanbHUKIB [9; 13].

3arajoMm pe3yJabTaTH MPOBEACHOTO KOMIIAPATUBHOTO aHA3y CBIAYATh,
mo edekTuBHe ¢GopMyBaHHSA MNpodeciiiHOi KOMIETEHTHOCTI MaHOyTHIX
daxiBmiB 3 JiKBiaIii HACTIAKIB HaJI3BUYAHMX CHUTYaIlil HEMOXJIUBE Oe3
[IJIECIPSIMOBAHOI, CHCTEeMHOI Ta Oe3mepepBHOI (HI3UYHOI MMIATOTOBKH,
IHTETpOBAaHOT B OCBITHIM MpoIleC TPOTATOM YChOTO TMEpioAy HaBYAHHS.
Bussneni qucbanancu B opranizamii ¢pi3MIHOT MIATOTOBKY Y 3aKJIalaX BHIIO1
ocBitn cucremun JICHC VYkpainu, mnOpIBHAHO 3 MIXOJaMH, IO
3aCTOCOBYIOTHCS Y 3aKJIaJaX OCBITH IHINKUX CHJIOBHUX 1 O€3MEKOBUX CTPYKTYP,
MiATBEPKYIOTh HEOOXITHICTh MEPeTIsiay ii 3MICTy, 00CSTIB 1 YIPaBIIHCHKUAX
MeXaH13MIB peainizaiii. Peanizaiiss Hackpi3HOi Mojenl (pI3UYHOI MIATOTOBKH 3

ypaxyBaHHSIM CYYacCHUX IMENAroriyHuX MiAX0A1B, NpodeciiiHO-MPUKIATHOL
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COPSIMOBAHOCTI Ta BUMOI 10 (pi3u4HOi W NCUXO0(i310J0TTYHOI TOTOBHOCTI
PATYBIBHUKIB CHOPUSATUME MIJBHUILEHHIO PIBHA MNpOoQeciiHOi HaIIHHOCTI
MaiOyTHIX (paxiBIIB HUBUIBHOTO 3aXUCTY Ta €(PEKTUBHOCTI IXHBOT TISIIbHOCTI
B YMOBax HaJ3BUYalHUX cuTyaii [3; 7; 9].

Bucnosku. Y xoni 10CHiI)KeHHs] BCTAHOBJIEHO, 1110 (Pi3WYHA IMIATOTOBKA €
HEBI'€EMHOIO Ta  0a30BOI0  CKJIAJOBOK  CTPYKTYypu  mpodeciiiHoi
KOMITIETEHTHOCT1 MaiOyTHIX (haxiBI[IB 3 JIKBIJAIlll HACTIAKIB HaA3BHYANHUX
CUTYallii, OCKUIbKM BOHA 3a0e3Mneuye po3BUTOK (P13MUHOT BUTPUBAJIOCTI, CUJIH,
KOOpAWHAIlI pyxiB, MNCUXO0(1310JOrYHOI CTIMKOCTI Ta TOTOBHOCTI [0
BUKOHAHHS CITy>kOOBHX 3aBJIaHh B YMOBaX IJBUIICHOTO pu3uky [1; 3].

Pe3ynbpTaTi KOMIIapaTUBHOTO aHAJI3y 3aCBITYMIM HAsSBHICTH ICTOTHUX
nucOanaHciB B opradizaiii (i3UWYHOi MIATOTOBKM Yy 3aKjiajax BUIOT OCBITH
cucremu JICHC VYkpainu mopiBHSHO 3 TIAXOJaMH, IO 3aCTOCOBYIOTHCS y
3aKjajax OCBITH IHIIUX CUJIOBHUX 1 O€3MEKOBUX CTPYKTYp. 30Kpema, GhizuvHa
niaroroska y 3aknanax JJCHC mae ¢pparmMeHTapHuil Xapakrep, 0OMeKy€eEThCs
MIOYAaTKOBMMHM €TallaMi HaBYaHHS Ta He 3abesreuye il HAcKpi3HOI peasizalii
IIPOTATOM YChOTO Tepioay npodeciiiHoi mAroToBku [2; 6].

OOGrpyHTOBaHO, IO BiJICYTHICTH CHUCTEMHOTO YIpPaBIIHHSA (PI3UUHOIO
MiATOTOBKOIO Ta HEIOCTaTHs IHTerparmis ii 3 mpodeciiHO-TPUKIATHOK 1
NICUXOJIOTIYHOI CKJIAQJJOBUMHU HETaTHBHO BIUIMBAIOTH Ha (HOpPMYBaHHS
npodeciitHoi TOTOBHOCTI MaWOyTHIX (axiBIiB MHUBUIBHOTO  3aXHCTY,
3HIDKYIOTHh PIBeHb iX ()YHKIIIOHAIbHOT HAJIHHOCTI Ta 3MaTHOCTI €(PEeKTUBHO
JISITH B eKCTpEeMaIbHUX YMOBax [4; 9].

BusnaueHo MOMNBHICTH YNPOBAIKEHHS HACKPI3HOI Mojaeni (izudHOi
MArOTOBKA MaiOyTHIX (haxiBIiB 3 JIKBimamii HACIIAKIB HaA3BHYAMHUX
CUTyaliid, sKka mnependadac Oe3MEepepBHICT, HABYAHHS, I[TOEHAHHS
MPAaKTUYHUX 1 TEOPETUYHHX KOMIIOHEHTIB, 3aCTOCYBaHHS CyYaCHHX

MeJaroriyHuX METOJMIB, IHAMBIAyami3anito (IBUYHUX HABAHTaXEHb Ta

90



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 1. Ne 2.

BUKOPUCTaHHS 3ac00iB 00 €KTUBHOTO KOHTPOJNIO (DI3UYHOI TOTOBHOCTI
3100yBayiB ocBiTH [7; 8].

Otpumani pe3yabTaTd MOXYTb OyTH BUKOPHUCTaH1 JJi1 BIOCKOHAJIEHHS
OCBITHIX MpOrpaM 1 HaBYAJIbHUX IUIAHIB MIATOTOBKM (haxiBLIB IUBLILHOTO
3aXMCTY, a TaKOX MPU PO3pOOJICHHI HOPMATUBHO-METOJUYHUX JIOKYMEHTIB,
COpSIMOBaHMX HAa  MIJBHUILEHHS BHUMOr 710 piBHA  (i3u4yHOi Ta
ncuxodi310JI0r1YHOT TOTOBHOCTI ocoboBoro ckianay migpo3auiie JICHC

YkpaiHu.
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Anomayisn. Y cTarTi PpO3MISHYTO 3a/layy aHAJITUYHOI OI[IHKKM TEXHIYHOTO
CTaHy MOPCHKHX aBTOHOMHHX IJIaT(opM, I10 (PYHKIIOHYIOTh B yMOBaX 3MIHHOTO
MOpPCBKOTO CEpeloBUIa Ta OOMEXeHOi yuacTi omeparopa. IlokazaHo, 110
TpaAULIHI CUCTEMH MOHITOPUHTY TEXHIYHOTO CTaHy, 3aCHOBAH1 Ha MOPOTOBOMY
KOHTPOJII OKpEeMHX mMapamMeTpiB, He 3a0e3MeUyroTh KOMIUICEKCHOI OLIHKH
nmpane3aTHOCTI IaTGopMu Ta € HEAOCTaTHIMU [JIi YMOB aBTOHOMHOI1
eKcIuTyaTairii. 3aponoHOBaHO MIAXIJ A0 aHAJITUYHOI OLIIHKM TEXHIYHOTO CTaHy
HAa OCHOBI IHTerpamii CTPYKTypOBaHMX  IH(QOpMalifHUX  [OKa3HUKIB,
chopMoBanux y cucrtemi MoHiTopuHTry. [ligxin mepenbadae HOpMamizalliio Ta
3Ba)XKEHE arperyBaHHS TOKAa3HUKIB, IO XapaKTepPU3yIOTh CTaH KIFOUYOBUX
nigcucteM, 3 (QOPMYBaHHSIM IHTETPAJbHOTO 1HAEKCY TEXHIYHOTO CTaHy
wiargopmu. JuHamiyHa 1HTEpHpeTallis I1HTErpalibHOrO 1HJEKCY J03BOJISIE
BUSIBIISITM TEHJACHIIT JAerpagamii Ta 3abe3meuye mepexiy Bil PEaKTUBHOTO
MOHITOPUHTY JO0 TIPOAKTUBHOIO YIPaBIIHHA eKcIUTyaraiiero. OTtpumani
pe3ynbTaTu GOpMYIOTh KUTBKICHY OCHOBY JJIsS MIATPUMKH MPUHHSATTS PIlICHb B
ABTOHOMHHMX MOPCBKHUX IJIaTOpMax 1 CTBOPIOIOTH NMEPEAYMOBH ISl TOAAIBIIIOTO
PO3BUTKY 1H(GOpPMaIiiHO-aHAITHYHUX CUCTEM YITPaBIIHHS.

Kniouosi cnosa: aBTOHOMHI IaTHOpPMH; TEXHIYHUH CTaH;, aHATITHYHA
OIliHKa; MOHITOPHHT CTaHy; IHTETpaJbHUM 1HJEKC; eKCIUIyarailis 3aco0iB

TPAHCIIOPTY.

Abstract. The article addresses the problem of analytical assessment of the
technical condition of maritime autonomous platforms operating under variable
environmental conditions and limited operator involvement. It is shown that
traditional condition monitoring systems based on threshold control of individual
parameters do not provide a comprehensive evaluation of platform operability
and are insufficient for autonomous operation. An analytical approach to

technical condition assessment based on the integration of structured information
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indicators formed within the monitoring system is proposed. The method
involves normalization and weighted aggregation of indicators characterizing the
state of key subsystems, allowing the formation of an integral health index of the
platform. The dynamic interpretation of the integral index enables the
identification of degradation trends and supports the transition from reactive
monitoring to proactive operational management. The proposed approach
provides a quantitative basis for decision support in autonomous maritime
platform operation and creates prerequisites for further development of advanced
information-analytical architectures.

Keywords: maritime autonomous platforms; technical condition
assessment; condition monitoring; integral health index; analytical methods;

autonomous operation.

Ilocmanoska npobaemu. 3pOCTaHHS PIBHA aBTOHOMHOCTI MOPCBKHX
wiatGopM CyMpOBOIKYETHCS YCKIAJHEHHSIM iX TEXHIUYHOI CTPYKTYpH Ta YMOB
eKCIUTyaTallii, [0 BHUCYBa€ IMIJABUIIEHI BUMOTH 1O CHUCTEM MOHITOPUHTY Ta
OIIIHKK TEXHIYHOTO CTaHy. ¥ peajbHUX YMOBAaX aBTOHOMHI MOPCHKI IIaThopMu
(GYHKIIIOHYIOTH 1] BIUITMBOM 3MIHHOTO MOPCBKOTO CEPEIOBHIIA, HEPIBHOMIPHUX
eKCIUTyaTallIiHUX HaBaHTAXEHb 1 OOMEXEeHb 3B’S3Ky 3 OIepaTropoM, IO
YHEMOKJIMBIIIOE 3aCTOCYBAHHSI BUKIIIOUHO PEAKTUBHHUX MiIXOAIB 0 KOHTPOIIO
Mparne3aaTHoCTi.

KrnacuuHi cucTeMu MOHITOPHHTY TEXHIYHOTO CTaHy, Kl IPYHTYIOTHCS Ha
MOPOTOBOMY KOHTPOJI OKpPEeMHUX MapaMmeTpiB, HE 3a0e3MeUyIOTh KOMIUJIEKCHOI
OIiHKH (YHKIIOHAIBHOTO CTaHy MIaTdOpMH SK €IrHOI cucTeMu. Taxi migxomu
HE BPaXOBYIOTh B3a€EMO3B’SI3KM MK MiJICUCTEMaMH, JUHAMIKY 3MIiHU MapaMeTpiB
y 4Yaci Ta HAKOMUYYBaJIbHI €(eKTH Jerpanaiii, mo MPU3BOAUTE IO 3aMi3HLIOTO
BUSIBJICHHS HEOE3NMEYHUX CTaHIB 1 3HUXKEHHS e(EeKTUBHOCTI YIPaBIIHHSI

EKCILTyaTalll€lo.
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B ymoBax aBTOHOMHO1 poOOTH OCOOJIMBO aKTyaJdbHOIO € 3ajadya Mepexoay
B1Jl aHaNi3y pO3pi3HEHUX 1H(HOPMALIHHUX MOKA3HUKIB 0 KIIBKICHOT aHAITUYHOL
OLIIHKM  TEXHIYHOTO CTaHy, 3[aTHOI BIJOOpa)kaTh NOTOYHUN  pIBEHb
npane3aTHOCTI miargopMu Ta Horo 3MiHy y 4aci. [le 3ymoBiItoe HEOOX1THICTh
pO3po0KH (opmManizoBaHUX METOAIB AHAJITUYHOI OI[IHKH, 5Kl 0a3ylThCid Ha
1HTerparii pi3HOPIIHUX 1HPOPMALIHHUX MTOKA3HUKIB 1 MOKYTh OYTH BUKOPUCTaH1
SK OCHOBa JUIS WIATPUMKH TPUUHATTS PIIMIEHbh Yy CHCTEMax aBTOHOMHOTO
yIpaBIIHHS.

Ananiz ocmanuix oocniodcensv i nyonixayiu. Y Cy4aCHHX JOCIITKEHHSIX
3HaYHA YyBara TMPUIUISETbCS PO3BUTKY CHUCTEM MOHITOPUHTY Ta OIHKH
TEXHIYHOTO CTaHy CKJIQJHUX TEXHIYHUX 00’ €KTiB, 30KpeMa aBTOHOMHHUX
MOPCHKHUX IIaT(HOPM i aBTOHOMHHMX HAJIBOJHUX CYJIeH. Y po0OTaX, MPUCBIYCHUX
eKCIUTyaTarnii OQUIOPHUX EHEPreTUYHUX TUIAaTGOPM i MOPCHKMX aBTOHOMHHX
CUCTEM, PO3IIISAAIOTHCS MIAXOAU A0 300py Ta MOMEPeHbOI 0OPOOKH CEHCOPHUX
JaHUX, a TaKoX METO/IU BUSABJICHHS aHOMalliif HA OCHOBI MAIIMHHOTO HaBYaHHS
Ta MITYYHOTO 1HTEeNeKTy [1-3].

Okpemuii  HampsiM  JOCI/DKEHb  IOB’SI3aHUM 13 3aCTOCYBaHHSAM
IHTeTpaJlbHUX IIOKa3HWKIB 1 1HAEKCIB CTaHy [JIsg OI[IHKK TIpare3aaTHOCTI
TEXHIYHUX CHCTEM. Taki MIAXOAW JO3BOJISIOTH 3MEHIIUTH PO3MIPHICTH 3ajadi
MOHITOPHUHTY Ta 3a0e3MeYUTH y3arajlbHEHE IPEACTABICHHS TEXHIYHOTO CTaHYy,
mpote B 0ararbOX BUITaJIKAX BOHU OPIEHTOBAaHI Ha KOHKPETHI MifcucTeMu abo
OKpeMi peXHMH pOOOTH Ta HE BpPaXOBYIOTh OCOOJHMBOCTI aBTOHOMHOI
eKCILTyaTarlii B MOPCbKOMY cepenoBuii [4-7].

VY psaai myOmikariid 3ampoOIOHOBAaHO IMPOTHOCTHYHI MOJENi Ta METOIHU
OIIIHKK Jierpajamii oOJiaJHaHHS, SKI JIEMOHCTPYIOTh BHCOKHHM ITOTEHINAN JJIs
MIJBUINICHHS HAIIHHOCTI MOPCBHKHX CHCTEM. BomHouac OUIBIIICTh ICHYFOYHX
pIllIEHb 30CEPEAKEH] Ha aHAI131 OKpEMUX MapaMeTpiB a00 JOKAIbHUX MPOLECIB 1

He (opmyTh €auHOr0 (HOpPMaTi30BaHOTO MIAXOAY 10 AHAJTITUYHOI OI[IHKHU
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TEXHIYHOTO CTaHy aBTOHOMHOI MOpPCBKOi IIar@opMu sIK LUIICHOTO 00’€KTa
yopasiiHas [8-10].

TakuM 4YMHOM, aHadl3 HAyKOBUX IyOJKalid CBIIYUTH MPO HASBHICTh
3HAYHOTO MAaCHUBY JOCHIIXKEHb y c(depl MOHITOPUHTY Ta AIarHOCTUKH, OAHAK
MUTAaHHS 1HTerpauii pi3HOPIAHUX I1H(MOpPMALIMHUX TOKAa3HUKIB Yy CHUCTEMHY
aHAJTITUYHY OLIHKY TEXHIYHOr0 CTaHy aBTOHOMHHMX MOPCBKHX I1aTGopm
3JIMIIAETHCS HEOCTATHRO ONPAllbOBAHUM 1 MOTPeOy€e MOAATBIIOTO PO3BUTKY.

Mema cmammi. MeToro cTaTTi € po3poOKa Ta OOTPYHTYBaHHS MiJIXOIB 10
aHAIITHYHOI OIIIHKM TEXHIYHOTO CTaHy MOPCHKHMX aBTOHOMHHX Iuargopm Ha
OCHOBI IHTErpallii CTPYKTypOBaHUX 1H(HOPMaLIMHUX MOKa3HUKIB, CHOPMOBAHUX Y
CHUCTEMi MOHITOPUHTY. Y MeEXax IOCHI/DKEHHS TependadacTbcsi BU3HAYCHHS
OpUHIUIIB (opmamizalli MOKAa3HUKIB CTaHy, iX Y3rOJKEHHA Ta OO0’ €IHaHHS B
IHTErpaibH1 aHATITUYHI XapaKTEePUCTUKU, MPUAATHI I OIL[IHKH Mpaie3qaTHOCTI
wiarGopMu Ta MIATPUMKHM TNPUWHATTS pIlIeHb B yMOBaX AaBTOHOMHOI
eKCIUTyaTalrii.

Buxnao ocnoenoeco mamepiany oocniodicenHs.

Ananimuuna oyinka mexnHiuno2o cmawy agmMoHOMHUX MOPCLKUX NAAM@Oopm

CdopmoBane Ha iHPOpMAIIMHOMY PiBHI HPEACTABICHHS CTaHY MOPCBHKOI
aBToHOMHOI mmatrdopmu (MAII) y BuUDsIAl  y3romKeHUX 1H(GOPMAIIHHUX
MOKA3HUKIB CTBOPIOE TEPEIYMOBH Il TEPEXOAy A0 KITbKICHOI aHaJTITHYHOL
ominku. Ha 1mipomMy erami KJIIOYOBUM 3aBJaHHSIM € TEPETBOPEHHS PI3HOPIAHOT
iH(dopmarttii mpo craH miacucTeM y popmanizoBaHi KpUTepii, 31aTHI BiqoOpakaTu
piBeHB MpaIe3aTHOCTI MIaTGOPMH B IIJIOMY Ta MOTO 3MIHY Yy 4Yaci.

AHanmiTHYHA OIIHKA TEXHIYHOIO CTaHy pO3MIANAEThCA SAK MpoLec
iHTerparnii iHGOpMAaIIHHUX TMMOKA3HUKIB, 10 XapaKTepU3yloTh (YHKIIIOHYBaHHS
HaBITAII{HO1, EHEPTETUYHOI, CUIIOBOT Ta 1HIIMX KPUTUYHO BAKIIUBHUX MJACUCTEM.
Ha BiaMiHy BiJ JOKaJbHOTO KOHTPOJIO OKpPEMUX MapaMeTpiB, TaKWM MiAXiJ

JI0O3BOJISIE BPaxOBYBaTH B3a€MO3B’SI3KM  MIDK TIJICHCTEMaMHd Ta OI[IHIOBaTH
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m1aTQopMy sIK €AMHUN 00’ €KT YNpaBIIIHHS.

QDopmanizayis noKA3HUKIE CMany

Hexait Ha iHpopMaliiiHOMy piBHI C)OPMOBAHO MHOXKHUHY 1H(OpMALIHHUX
MOKa3HUKIB

X :{)(1,X2,---1Xn} (1)

>

JIe KOXXEH TOKa3HUK X; BiJloOpa)kae CTaH BIAMOBIIHOI MiJICUCTEMH abo
¢yHKIIOHANBHOTO By3na miargopmu. [ns 3a0e3nedeHHs MOPIBHIOBAHOCTI Il
NOKa3HUKUA MIJJAraloTh HOpMaiizalii Ta TMPUBEACHHIO J0 O0e3p03MiIpHOIo
Bunisiny B iHTepBasi [0,1], ne 3HaueHHs, OIW3BKI 10 OJMHUII, BIAMOBIIAIOTH
HOMIHJILHOMY PEXUMY POOOTH.

Iumezepanvha oyinka mexHiuH020 CIMAHY

Hns  QopmyBaHHS  y3arajJlbHEHOI  aHAJITMYHOI  OI[IHKM  JIOLIJIBHO
BUKOPHUCTOBYBATH IHTETPAJIbHUHN 1HIEKC TEXHIYHOTO CTaHy H, sSIKMil BU3HAYAETHCS
SK 3Ba)K€HAa CyMa HOPMaJTI30BaHUX MOKAa3HHKIB:

n
H :Z\Nixi
T, @
e Wi - BaroBi Koe(illi€eHTH, IO BigoOpakaloTh BIJHOCHY BaKJIHMBICTh

BIJIMMOBITHUX ITIJICUCTEM 1 32/I0BOJIBHSIOTH YMOBY

>w =1
=0 G)

3anpoBaKEHHsI BaroBUX KOE(III€HTIB JO3BOJISIE aalTyBaTH aHATITUYHY
MONIeNIb 70 KOHKPETHOTO THUITy AaBTOHOMHOI MOPCHKOi miaaThopMu, YMOB
eKCIUTyaTarii Ta MpIlOpUTETIB Oe3neku. TakuM YMHOM, IHTeTpalbHHUU iHAEKC H
BioOpa)kae y3araJbHEHWW pIBEHb MpalE3laTHOCTI TIaTPOpMH Ta MOXKE
BUKOPUCTOBYBATHCS JJISI IIOPIBHSHHSA Pi3HUX PEXXHUMIB (PYHKI[IOHYBaHHS.
Jlunamiuna inmepnpemayis pe3yivmamis

OuiHka TEXHIYHOTO CTaHy Ma€ JAWHAMIYHUNA XapakTep 1 0a3yeTbcsi Ha
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aHadi3l 3MIHM IHTETPAJIBHOTO 1HAEKCY y 4aci. TpeHau 3MEeHIIeHHS 3HayeHHs H
MOXYTh CBIIYUTH NPO TNOCTYHOBY JErpajaiilo OKpeMHX miacucteM abo
HECHPUSATIUBUN BIUIUB YMOB €KCIUTyarTallii, [0 CTBOPIOE OCHOBY IJIS MEPEXOTY
Bl PEAaKTUBHOIO MOHITOPUHTY JO TMPOAKTHUBHOTO YNPAaBIIHHS, 30KpeMa
KOpPUTYBaHHS pPEXHUMIB poOoTH miuathopMu Ta IUJIAHYBAHHS TEXHIYHOIO
00CITyrOByBaHHS.

Takum 4YWHOM, aHaJITUYHA OIIHKAa TEXHIYHOTO CTaHy 3a0e3mnedye
(dopMaii3oBaHe MPEACTaBICHHS PE3YJbTaTIB MOHITOPUHTY Y BUIIISIII KIJIbKICHUX
NOKa3HUKIB, MPUJIATHUX JUJII BUKOPUCTAHHS B CHUCTEMax MIATPUMKHU MPUHHATTS

piIIICHI) ABTOHOMHUX MOPCBKHX I'IJ'IaT(l)OpM.

Iudopmaniiini ‘ Hopmanizanis ‘ 3Bax<yBaHH:A InTerpansauin
- [ > .
HRRAHIu e 3miHa maciraby il Buanauenns ”| impexc crany H

« Haxi ceHcopie Ta * VeyHeHHA aHOMAI KpuTEpiie

MACHCTEM » Yacopa cuHXpoHizaLtis * Koecbiuie}_rm
» Texuiuui napamerpu BALOMOLT]
« Onepauiiiti yMOBH e A’"PCT)’Ba{* Hs

MOKAa3HMKIB

Puc. 1. Y3aranpHeHa cxeMa aHaJITUYHOI OI[IHKK TEXHIYHOTO CTaHy

Ob2060penns  pe3yromamis. 3alpONOHOBAHUN y CTATTI MiAXIA A0
aHAJIITUYHOI OINIHKM TEXHIYHOTO CTaHy aBTOHOMHHUX MOPCBKUX ILIaThopM
J03BOJIIE TIEPEUTH BiJ aHaANi3y OKpeMHX 1H(OpMAIIHHUX TIOKAa3HUKIB 0O
y3arajJlbHEHOTO0 KUTBKICHOTO TMPEACTABICHHS TMpane3qaTHOCTI IIaThoOpMHu SK
nuticHoro o060’exta. Ha BigMiHy BiJ KJIACHYHMX CHCTEM MOHITOPHHTY, IO
0a3yloTbC Ha TIOPOTOBOMY KOHTPOJII TapameTpiB, IHTErpajbHa OIlIHKA
3a0e3medye BpaxyBaHHS B3a€MO3B’S3KiB MDK IIJCHCTEMaMH Ta iX CIUIBHOTO
BIUTMBY Ha 3arajibHU TEXHIYHUI CTaH.

Bukopucranas HopManizoBaHUX 1HGOPMAIIHHUX MOKA3HUKIB Y TIOETHAHHI
3 BaroBUMH KoedimieHTaMu 3a0e3nedye MOMIIMBICTH ajanTalii aHaJTiTHYHOI

MOJEN1 JI0 PI3HUX THUIIB AaBTOHOMHHUX MOPCHKHUX IaThopM 1 YMOB iX
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eKcIuTyaranii. 30KkpemMa, MpIOPUTETHICTh HABIFAUIMHUX, EHEPreTUYHUX abo
CUJIOBUX TIJCUCTEM MOXE 3MIHIOBAaTUCS 3aJI€KHO B (PYHKIIIOHATBLHOTO
MPU3HAYCHHS IIaTGOpPMH, palioHy IUIaBaHHS Ta HAsSBHUX EKCIUTyaTalliiHHX
oOMeXeHb, 110 MIATBEPIKYE THYYKICTH 3alpONOHOBAHOTO IMIAXOAY Ta HOro
MPUAATHICTH A0 MaclITaOyBaHHS.

AHani3 JUHaMIKA 1HTErpajibHOTO 1HJEKCY TEXHIYHOTO CTaHy CTBOPIOE
NIEPEIYMOBH JUISI PAHHBOTO BUSBIICHHS JIETpaJalliiHUX MPOIECiB, sIKi MOXYTh HE
NPOSBJIATHCS Y BUIJISAAI TEPEBUINCHHS OKPEMHX IOPOTOBUX 3HAa4eHb. TakuMm
YUHOM, aHaJITUYHA OI[IHKAa JI03BOJISIE TIEPEUTH BiJ PEAKTHUBHOI JIOT1KHU
MOHITOPUHTY JO0 TPOAKTUBHOI'O YIIPABIiHHSI EKCIUTyaTalliel0 aBTOHOMHOI
MOPCBKOT I1aropmu.

Cnin 3a3HauuTH, MO0 €(PEKTUBHICTh AHATITUYHOI OI[IHKK 3HAYHOK MIPOIO
3QJIEKATh B SKOCTI  1H(GOpPMAIIMHUX TOKa3HWUKIB, C(OpPMOBAHHUX Ha
nomepeHbOMY €Tali, a TaKoXX BiI OOIPYHTOBAaHOCTI BHOOpPY BaroBUX
koedimientiB. Ile  BuU3HAayae  HEOOXITHICT,  MOMANBIIMX  JOCIIIXKEHbD,
CHPSIMOBAaHUX HA YTOYHEHHS METOAIB (OPMYBaHHS TOKAa3HUKIB CTaHy Ta
aZlanTalii aHaJTITHYHUX MOJIEJIeH 10 KOHKPETHUX €KCIUTyaTalliiHuX CIIeHapiiB.

Otpumani pe3ynbTaTd (HOPMYIOTh aHAIITHYHY OCHOBY JUJIS IOAAJIBIIOTO
PO3BUTKY I1HTEJIEKTYyaJIbHUX CHCTEM YIIPABIIHHSA Ta 1HTErparii MeTOMIiB OIIHKH
TEXHIYHOTO CTaHy B OUIbIN CcKIagHI iH(QOpMamidHO-aHATITHYHI apXITEKTypH
ABTOHOMHHX MOPCBKUX TIaT(Hopm.

Bucnosgxu. Y ctarTi po3mISIHYTO MiAX1J O aHATITUYHOT OI[IHKH TEXHIYHOTO
CTaHy aBTOHOMHHUX MOPCHKHX Tuiatpopm, sKuUNA 0a3yeThcsl Ha 1HTErpamii
CTPYKTYpOBaHUX 1H(OpMAIIMHUX TOKa3HWKIB, CHOPMOBAHUX Yy CHCTEMI
MOHITOPHHTY. 3ampomOHOBaHO (OPMATI30BaHy MOJEIb IHTETPAJIbHOI OIIHKH
TEXHIYHOTO CTaHy, IO JO03BOJISE€ Y3araJbHUTH CTaH OKPEMHX MiJCHUCTEM Y
BUINISIAII KUIBKICHOTO 1HJEKCY mpane3aarHocti miuargpopmu. [lokazano, 1o

BUKOPHUCTAHHS 1HTErpaJbHUX 1HAEKCIB 3a0e3leuye 3MEHIIEHHS PO3MIPHOCTI
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3a/1a4l MOHITOPHUHTY, CIPOIIY€E 1HTEPIPETAIil0 PE3YyIbTaTiB Ta CTBOPIOE YMOBH
Ul TOPIBHSHHS PI3HUX PEXKUMIB €KCIUTyaTallli aBTOHOMHHMX MOPCBKHX
miatdgopM. JluHamMidyHUM aHai3 aHAJITUYHUX MOKAa3HUKIB JO3BOJISIE BUSIBISTH
TEHJEHII Jerpaganii TEXHIYHOTO CTaHy Ta MiABUIIYE €(PEKTUBHICTh NPUHHATTS

eKCIUTyaTalliHUX PilIeHb B yMOBaX aBTOHOMHOI poOOTH.
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Anomayia. TloBHOMacmTabHa BiifHA pocii MpoTH YKpaiHW CHpUYUHUIA
rNMOOKY TyMaHITapHYy Kpu3y, HaAHOUIbII TOCTPO MPOSIBIEHY HA THUMYacoBO
OKYIIOBaHUX TEPUTOPIAX, /€ LMBUIbHE HACENEHHS TPHUBAaIUi dYac mepedyBae B
yMOBaxX CHUCTEMHOTO HAacCWJIbCTBa, OOMEXKEHHs MpaB 1 CBOOOJ Ta BiJICYTHOCTI
e()EeKTUBHOTO JEpPKABHOTO 3aXUCTy. Y CTaTTi 3[1MCHEHO TEOPETUYHUN aHai3
TICUXOJIOTIYHUX ACIIEKTIB XKHUTTS YKPATHIIB HA THUMYACOBO OKYITOBAaHUX TEPUTOPIAX
y KOHTEKCTI BIHHM Ta TyMaHITapHOi Kpu3u. PO3TIsSHYTO BIUIMB XPOHIYHOT
HeOe3neku, 1HdopMaliiHOT 130JA11l, EKOHOMIYHOI OJOKaau, MPUMYCOBOI
MOO1TI3ali1, IeTOopTAaIlii 1 11e0J0T1YHOT0 TUCKY Ha MICUXIYHUI CTaH Ta COILIaJIBLHO-
ncuxosioriyHe  ¢GyHKIIOHYBaHHA ocobuctocti. [lokazaHo, 10 CYKYMHICTH
3a3HAYCHUX  YUHHUKIB  3yMOBIIOE  (OpPMyBaHHS  XPOHIYHOTO  CTpECY,
NICUXOJIOTIYHOT TpaBMaTh3allii, jJe3aJanTUBHUX (OpPM TIOJIONIAHHS, MOPYIICHHS
IIGHTUYHOCTI Ta PyWHYBaHHS COIIaIbHUX 3B’s3KiB. OCOOJIUBY yBary mpHIUICHO
NICUXOJIOTTYHUM HACHiIKaM TMPAaKTUK BOEHHUX 3JIOYMHIB 1 3JIOYHUHIB TMPOTHU
JIIOJITHOCTI, SIK1 CIIPUSIFOTH PO3BUTKY MOCTTPABMATUYHUX PO3JAAIB, JEMPECUBHUX 1
TPUBOKHUX CTaHIB, a TaKOXX MOpaJbHOI TpaBMU. BoaHouac mnpoaHasii3oBaHO
IPOSIBU  TICUXOJIOT1YHOT  CTIMKOCTI HACEJICHHS, 10 pPEaTi3yloThCs — uepes
30€peKECHHST TOBCAKIACHHUX PYTHH, COIIaJbHOI MIJATPUMKH Ta HAI[IOHAIBHOT
imeHTuyHoCcTl. OOTPpyHTOBAaHO HEOOXIAHICTh CHUCTEMHOTO PO3BUTKY MpOrpam
MICUXOCOIIATBHOT MATPUMKH i peabimiTaiii HaceleHHs TUMYAcOBO OKYMOBaHUX
TEPUTOPIN SIK CKJIQJ0BOi TyMaHITApHOTO pearyBaHHS Ta MICISBOEHHOTO
BiIHOBJICHHS Y KpaiHH.

Knwouosi cnosa: TUMYAcCOBO OKYIOBaHI TepUTOpii, BiliHA, TEHOIUI,

MICUXOJIOTIYHE HACHIIBCTBO, EKOHOMIYHE HACHIIHCTBO, TYMaHITapHA KpH3a.

Abstract. The full-scale war waged by russia against Ukraine has triggered a

profound humanitarian crisis, most acutely manifested in the temporarily occupied
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territories, where the civilian population has for a prolonged period lived under
conditions of systematic violence, restrictions on rights and freedoms, and the ab-
sence of effective state protection. This article provides a theoretical analysis of
the psychological aspects of the lives of Ukrainians in the temporarily occupied
territories in the context of war and humanitarian crisis. It examines the impact of
chronic danger, information isolation, economic blockade, forced mobilization,
deportations and ideological pressure on mental health and the socio-
psychological functioning of the individual. It is shown that the combination of
these factors leads to the development of chronic stress, psychological traumatiza-
tion, maladaptive coping strategies, identity disturbances and the destruction of
social ties. Particular attention is paid to the psychological consequences of prac-
tices constituting war crimes and crimes against humanity, which contribute to the
development of post-traumatic disorders, depressive and anxiety states, as well as
moral injury. At the same time, manifestations of psychological resilience among
the population are analyzed, expressed through the preservation of everyday rou-
tines, social support, and national identity. The necessity of the systematic devel-
opment of psychosocial support and rehabilitation programs for the population of
the temporarily occupied territories is substantiated as an integral component of
humanitarian response and Ukraine’s post-war recovery.

Keywords: temporarily occupied territories, war, genocide, psychological

violence, economic violence, humanitarian crisis.

Ilocmanosxka npobaemu. lloBHOMacmTabHa 30poifHa arpecis pOCIACHKOI
denepartii mpoTu YKpaiHM CHpUYMHWIA OC3MPEIEJCHTHY 3a MaclTtabaMu
TYMaHITapHy KpHU3y, HACHIJIKU SKOi BUXOASATH JAJIGKO 3a MexXi Oe3mocepemHix
OotioBux fiii. OcoOJMBO TOCTPO IIi HACTIIKH MPOSBISIIOTECS HAa TUMYacOBO
OKYNOBaHUX TEPUTOPISX, J€ IUBUIbHE HACENCHHS TpUBAJIUN Yac mnepedyBae B

YyMOBaxX CHCTEMHOI'O HAaCUJIbCTBa, OOMEXEHHsS IMpaB 1 CBOOOJ, pyHHYBaHHS
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comiayibHOT 1H(QPACTPYKTypH Ta BIACYTHOCTI €(EKTUBHOTO 3aXUCTy 3 OOKy
JepkaBH. Y TaKUX yYMOBax BiifHa TpaHC(HOPMYETHCS 3 BOEHHOTO MPOTHUCTOSHHS Y
KOMIUIEKCHUN COI[1aTbHO-TICUXOJIOT1YHUN (peHOMEH, 1110 0e3MmocepeHhO BILTMBAE
Ha NICUXI1YHE 3/10POB’ s, 1IEHTUYHICTh Ta JKUTTEB1 CTPATET1i JIOJIEH.

Oco0nuBoOi akTyaJIbHOCTI MpoOsemMa HaOyBa€ y 3B’SI3KY 3 BUKOPHCTAHHSIM
TP KaBOIO-arpecopoM MPAKTUK TICHUXOJOTTYHOTO0, €KOHOMIYHOTO Ta (Hi3UYHOTO
HACWJIbCTBA, CHPSMOBAaHMX Ha JEeMOpaili3allilo, NPUMYCOBY JIOSUIBHICTH i
BUTICHCHHSI HEJIOSUIBHOTO HACeJCHHSA. XPOHIYHUH CcTpec, TpaBMaTH3allisd,
pYHHYBaHHS COLIaJIbHUX 3B’SI3KIB, AedopMallis 1IECHTUYHOCTI, a TAKOK MOpPaJIbH1
JTWIEMH BIDKMBAHHS W BUMYIICHOT'O KOJIAOOpaIioHi3My (pOpMYIOTh JOBrOTpHBAITi
PU3UKHA IS TICHXIYHOTO 370pOB’Sl HACEJNCHHS Ta YCKJIQJHIOIOTh MPOIECH
HICJISIBOEHHOT peIHTErpallii.

Memorw cmammi € aHalI3 ICUXOJOTTYHUX OCOOJIMBOCTEN KUTTS JIFOJEH Ha
TUMYACOBO OKYIOBaHUX TEPUTOPISAX Ta 3yMOBIIEHOTO HACHIIBCTBA /IO MICIIEBOTO
HACEJICHHS] B YMOBaX 30pOMHOr0 KOHMIIKTY (BOEHHOT'O CTaHY).

Buknao  pezynemamie. BiliHa Ta rymaHiTapHa Kpu3a  CYTTEBO
TpaHC(HOPMYIOTh TICHUXOJIOT1YHI yMOBH JKUTTA YKpAiHIIB Ha THUMYacoBO
OKYIOBaHUX TEPHUTOPIAX, HOpMyroun crienu(iyHUN KOMILIEKC 1HAMBITyaATbHUX 1
COITIATbHO-TICUXOJIOTTYHUX HacHiakiB. TpuBasie mepeOyBaHHS B YMOBaX OKyHaIlii
CYNMPOBOJIKYETHCS MOCTIHHOIO 3arpo30r0 Oe3reli, HeBU3HAYCHICTIO MaliOyTHHOTO,
OOMEXEHHSM CBOOOJM TepecyBaHHsS, JOCTyny 1m0 iHdopmamii Ta 0a30BHX
COITIATBHUX TTOCIIYT, [0 3YMOBJIIOE€ XPOHIYHUIN CTPEC 1 BUCHAXKCHHS aJlaNTaliiHuX
pecypciB  ocobucrocti. KpiM Toro, mii pOCIHCBKHMX BIHCHKOBHX MAalOTh
O3HAaKW BOEHHUX 3JI0OYMHIB Ta 3JIOYMHIB TPOTH JIOASHOCTI — MOBa Hae TPO
TOPTYPH, TT03aCyI0B1 CTpaTH, 3rBaITyBaHHS.

[Tonan 14,5 mutH ykpaiHIliB Oynau 3MYIIICH] 3aJIUITUTH CBOE JKUTIIO, TIKAIOUH
Bl pyHHallil Ta HacuiIbCTBA. MICLIEBE HACEJIICHHS BUMYIIEHE IMEpeMIillaThCs B

MUOMHY THUMYacOoBO OKYIOBAaHMX TEPUTOPIA Mg mHojaiblioi "eBakyamii' Ha
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TepuTopito pd ang Toro, moO OTpUMATH POCIACHKMIM HacmopT Juisl IpaBa Ha
"comianbHy gonoMory". Ile BinOyBaeTbcs uepes CKIaJHy OE3MEeKOBY CUTYAIIIO Ta
3HUIICHHSI 1HQPACTPYKTypH Ha 3axOIUIEHUX TepuTopisx. TeoperuuHo, Taki
nopymeHHss HopM JKEHEeBChbKOi KOHBEHLII TATHYTh 3a COOOI0 CYIOBY
BIIMOBINAIBHICTG Ta (NMpPUHAWMHI) PO3roJIOC Ccepell CBITOBOi  CHUIBHOTH.
MixHapoaH1 TyMaHITapH1 Oprasizaiii 3A1MCHIOIOTh SIK TOKYMEHTYBAaHHS BUMHEHHS
BOEHHUX 3JI0YMHIB, TaK 1 JOMOMOT'Y MOCTPaXIaJIUM YHACTIIOK 30pOMHUX JTiH.

3 mororo 2022 poky BimOysnocss 3HauyHE PO3IIMPEHHS MAacHITadiB
ryMaHITapHOT JOTOMOTH, fKa CKJajanacs 3 KiTbKOX eneMeHTiB. Benmuka yBara
NPUILISETHCS MIATPUMIL JTIOJEH Ha JiH1T GPOHTY, YUCIECHH] TaK 3BaHl MIKBIIOMY1
KOHBOT TIPUBO3STh JKHTTEBO HEOOXIAHY JOTOMOTY: HEIPOJOBOJIbYI TOBApH,
HAOOpHW Il YKPUTTIB Ta NMPOAYKTH XapuyyBaHHS. Ile Bce mano OW Jg0moMorTa
MOCTpaXIaIuM Bil  pOCIMCBKOiI  arpecii, IK  IUBUILHHUM, TaK 1
BIICHKOBOCITY>KOOBIISIM, 110 TepeOyBaroTh y moyioHi pd. OmHak, ocTaHHI YOTHUPU
POKM BIMHM BHSBWJIM HECIPOMOXHICTh TMOTY)KHUX TPABO3aXUCHUX OpraHizalini
e(eKTUBHO JISITH B yMOBaX MOBHOMAcIIITaOHOI Biitau [1, 2, 5].

[Tonpu 3HauHy yBary MDKHaApOAHOI CHUTLHOTH J0 T'YMaHITapHOTO BUMIpY
BIfHM, TICUXOJIOTIYHI AaCHeKTH JKHUTTS JIOJed Ha THUMYAacOBO OKYITOBAaHHX
TEPUTOPIAX 3AIHUIIAIOTHCS HEIOCTATHRO CHCTEMATU30BAaHUMHU Yy HAyKOBOMY
muckypci. Ile 3yMOBIIO€ aKTyaldbHICTh KOMILIEKCHOTO aHajli3y NCHUXOJOTTUHUX
HACJIIJKIB BIMHM Ta TYMaHITApHOI KpHU3W IS IUBUIBHOTO HACEICHHS THMYacOBO
OKYIOBAHUX TEPETOPil, M0 € HEOOXiTHOI MEePEAYMOBOIO I PO3pOOIEHHS
epeKTUBHUX  TPOrpaM  TCHXOCOIIANbHOI  MIATPUMKH,  pealimiTamii  Ta
MICISIBOEHHOTO BIAHOBJICHHSI MEHTAJIBHOTO 3/I0POB’ sl IOCTPAXKIATTUX TPOMAT.

HesBakaroum Ha axkTHUBHY JiSUTBHICTP MDKHApPOJHUX TYMaHITapHUX 1
MPaBO3aXMCHUX OpraHi3alliii Mo 0 TOKYMEHTYBAaHHS BOEHHUX 3JI0YMHIB 1 HATAHHS
JOTIOMOTH  MOCTPAXKJAJIOMy HACEJEHHIO, ICHUXOJIOTIYHI HACHIIIKU TPUBAJIOrO

KUTTS B YMOBax OKyMallii 3ajJdIIalOTbCs HEJOCTATHBO JOCTIIKEHHUMH Ta
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dbparMeHTapHO TPEACTaBICHUMHU B HAyKOBUX mparsax. HasBHI gociimkeHHs
31€0UIBIIOrO 30CEPEIKEH1 Ha 3arajibHUX HACHIAKax BiifHM a00 BHYTPIIIHBOMY
MepeMIllleHH] HaceJeHHs, TOAl AK crnenudika MCUXO0JOTIYHOrO JOCBIAY OCi0, SK1
TPUBAJIUN Yac MPOXHUBAIOTh Ha THMYACOBO OKYIOBAaHUX TEPUTOPIAX, MOTpedye
OKPEMOTO TE€OPETUYHOT'O OCMHCIICHHS.

XKutrs ykpaiHuiB Ha TMMuYacoBO okymnoBaHuX Teputopiax (TOT) mim uac
BifiHM — II¢ IIMOOKa TyMaHiTapHa Kpu3a, 10 XapaKTepusyeThcs (I3UYHUM Ta
JYXOBHUM BW)XMBAHHSM, MepeayciM JITeH, KIHOK Ta JITHIX JIOJe, B yMOBax
BiZICYTHOCT1 KOHTPOJIO YKpaiHChKOi BIaad, 1 BKIOYAE MPOOIEMH 3 JOCTYIIOM JI0
0azoBuX moTped, Oe3mekw, MOpPYIICHHS NpaB JIOJUHU Ta CKJIagHI MOpajbHI
JTWJIEMH CHIBIpalll 3 OKYNaHTOM (K0JIaOOpaIioHi3M), 110 CTBOPIOE «PO3PUBY» MK
OYIKYBaHUMHU Ta PEATICTUIHUMHU MOYKIIUBOCTSIMH JTFOJICH.

Kurouori acriekts sxutTs HAa TOT:

1) rymaniTapHa katactpoda (roctpa Hecraya  MIPOJOBOJIBLCTBA,
MEIMKaMEHTIB, BOJU, 3pyHHOBaHa 1H(QPACTPYKTypa, MpoOJIEeMU 3 OMAJECHHSAM Ta
3B’ 3KOM);

2) mopylIeHHs MpaB Ta cBOOO (MepeciIiayBaHHs, MPUMYCcOBa MOOiTi3allis,
dineTpariiiai Tabopu, 1eH3ypa, mpuMycoBa pycudikailis, 3HUIIEHHS YKPaiHChKO1
1ICHTUYHOCTI);

3) kosabopailioHi3M (BUMYyIIeHa a00 CBioMa CIIBIpAIld 3 OKYIAI[iHO0
BIIQJIOI0 JUISl BHOKMBAHHS, IO CTBOPIOE CKJIaJHI MOpajbHI BHOOpPH Ta COIiaIbHY
HAIPYTy);

4) mcuxosoriyHui THCK (MOCTIHHWI cTpaxX, TpaBMAaTH3allis, HEBIIOMICThH
MalOyTHBOTO, 130JIA111 BiT YKPaiHCHKOTO CBITY);

5) exoHomiuHa Onokama (BiICYTHICTh YKPATHCHKUX TEHCIH Ta COIIATBbHUX
BHILIAT, BiICYTHICTH poboTH) [1].

3 nepmoro ciuns 2026 poky pociiickka Biaja 3abe3reunsia CBOIO apMiko

MONOBHEHHSIM 1 BjallITyBajia LUIOPIYHUN  1pu30oB. OCKUIBKM  BJIACHE
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3aKOHOJABCTBO p(¢ MOUIMPIOE 1 HA 3aXOIUJIEHI TEPUTOPIi, Ta caMa JOJS 3arpoiKye
YOJIOBIKAM MPHU30BHOTO BIKY B OKYNOBAaHMX paiioHaX XEpPCOHCHKOI, 3amopi3bKoi,
Honeupkoi Ta Jlyrancekoi obnacreit, a Takox y Kpumy. Pocilicbki 3arapOHUKH
dbopMyrOTh TOBHUM peecTp HaceldeHHs sl (ikcaimii agpec, KOHTPOIIO
nepeMillleHb i 00IiKy.

Tak, y XepcoHchkiii o00macTi oOKymaiiiiHa aJMIHICTpalis po3rnoyana
KaMIIaHil0 3 TaK 3BaHOrO “TPUKPIMJIEHHS MICIEBUX >KUTEIB 0 MOJIKIIHIK 32
pOCIiCbKUMH TIOJIicaMi O00O0B’SI3KOBOTO MEAMYHOTO cTpaxyBaHHs. OdiriitHo 11e
Ha3UBAIOTh “yIMOPSIKYBAHHIM MEJIMYHOTO 00CiyroByBanHs” [1].

Pociiicbka mpomaranga 3 mpUTaMaHHUM HaOopoMm Kiime “Ipo 00O0B’SI30K
nepen baTbkiBIIMHOIO” 1 “Tak BOIOBAIM AN~ THUPAXKYE CIOKETU MPO YEPrOBUU
YCIIIIHUKA MPU30B B OKyMaIlii i Mpo Te, 1110 HOBOOPAHIIIB HIOUTO HE BIANPABIATH
Ha QpoHT. OAHAK PEATBHICTh pa3ioye BiIPIZHAETHCS BiJl TEJIEBI3INHOT KapTUHKH.
[lo cTocyeTbcs NpPU30BY, TO BOHM 3MOIJIM CHUCTEMATH3yBaTu 0a3zy JaHUX
HacamIepes 4yepe3 MeIndHi yctaHoBU. OcoOiMBY yBary npuiulsSioTh 4OJIOBIKaM
npu30BHOrO BiKy. Lli 1ani MenuuH1 yCTaHOBU TiepeaBaliv y BilicbkkkoMaTu. Tomy
BOHH OLIBII-MEHIIT MalOTh TOBHY 0a3y JaHUX PO HACEJICHHS, SIKE 3apa3 IMPOKHUBAE
Ha TepuTopii W miaasArae 3a iXHIM 3aKOHOJABCTBOM IIPU30BY. Yce IIe
3QJIMIIAOTHCS JIIOJIM, SKI HE CTaJIM Ha BIMCHKOBHH OOJIK, ajie iM Jy)Ke CKIIaJIHO
3apa3 yHUKaTH yBaru 3 OOKy OKYIAHTIB, TOMY IO HEMOXJuBE oOdiliifHe
NpaleBIallITyBaHHs, OTPUMAaHHA Oylb-KHUX COLIAJbHUX BHILIAT, T'yMaHITapHOT
MIATPUMKHU ¥ BChOTO 1HIIOTO. TOOTO BOHM BCTAHOBHIIW MPSIMUM 3B’ 30K 3 00JIIKOM
y CBOiX BiiChKKOMAaTax.

Konu nroznei nmpu3uBaoTh Ha CTPOKOBY CIYKOY, TO BOHH MOTPAIUIAIOTH 10
BIICPKOBOT YaCTHHH ¥ MiAMOPSAIKOBYIOTHCS BiichbKOBOMY Komauaupy. [lo cyri,
AyXe JIeTKO THUCHYTH Ha LHX JIOAEeH pi3HUMHU crnoco0amMu. 3a0X04yIOTh, 3BICHO,
BUIIATAMH Ta TUM, 1110 HA OKYIOBaHIN TEPUTOPIi, OKPIM K ITH CIYKUTH, HE TaK

yKe i 0araTo BapiaHTiB 3apoOuTH Ha KUTTA. Kpim Toro, 11ie, 3BHU4aitHo, il mpuMmyc.
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Konmu nioguna mepeOyBae y BIMCHKOBIM 4YacTHHI, 3HAYHO MPOCTIIIE Ha Hel
TUCHYTH, TMOTPOXYBaTH iii, Ka3aTu, IO SKIIO BOHA HE MIANHUILE KOHTPAKT, Ii
MIPOCTO BIAMNPABIATH y WITypMOBHUKHM. lle ¥ Manimymsmii: Oynau ¢aktd, KOiu
KOHTPAKTH MIANKUCYBAIM 3a JIOJUHY 3aJIHIM YHCIIOM, 1 BOHA BXKE HIYOTO HE MOrJja
Baisatu [2].

VY okynoBaHux paiionax Jlyranumnu ta JloHedyuHu, € MICHs Tak 3BaHOTO
“3BUIBHEHHS” POCIMCHKOIO apMi€r0 po3rpab0oBaHO W MPAKTHUYHO BILEHT 3HUIIEHO
METaNypriiHi Ta ByruibH1 NIANPUEMCTBA.

B InctutyTi BUBYEHHS BiffHUM BBaXKalOTh, 1[0 KOPUCTYHOUHCH 3 0COOOBOTO
CKJIaJly YMHHOTO PE3epBY KpeMJib X04e MIITPUMYBATH TeMIl 00HOBUX 1 HABITH
0e3 oroJyiomieHHs Jpyroi xBWii MoOuUmizamii. A ockuibku 10 Koucrurtymii
KpaiHu-arpecopa HE3aKOHHO SIK POCIMChbKI TepuTOpli OyiM BHECEH1 YKpaiHCBKI
obnmacti Ta Kpum, pesepBicTH, SKI NIANUCAIA KOHTPAKT, MOXYTh OyTHU
BiJINIpaBJieH] HeCTH chyx0y came Tynu. [locuneHHs poOOTH 3 pe3epBiCTaMH HE
OOMEXY€TbCSI ~ BUKJIIOYHO  MOOUTBAIIMHUMU  3aX0JIaMH. Wnernes po
BIIPOBA/IPKEHHS CUCTEMHU Oe3MepepBHOI B3aEMO/IIT 3 pe3epBHUM KOHTHHTEHTOM, 10
BKJIFOYAE PETYJISIpHI HaBYajdbHI 300pH, MIATOTOBKY Ta iHIII (OpMH BIHCHKOBO-
npodeciiinoi akTuBHOCTI. Takui miAXim cOpsSMOBaHMM Ha 3a0e3NedYeHHS
MOKJIMBOCTI OIEPATHBHOTO 3aJIyYEHHS PE3EPBICTIB y OYyIb-IKMM MOMEHT 1 B
HEOOXIJIHIM YHCeNbHOCTI 10 ckiaay 30podHUX cuil pd 3 METOH KOMITeHcAIlil
MOTOYHUX OONOBUX BTpaT y BIiWHI NMPOTH YKpaiHM ab0 BUKOPUCTAHHA iX Yy
riOpuaHUX BIWCHKOBHX oOmeEparisx, 30kpemMa Ha cximHomy ¢nanzi HATO. V¥V
OyIb-IKOMYy pa3l — I1e IHIUKATOp TOTO, IO MYTIHCHKHMA PEKUM aOCONIOTHO HE
pO3TIIsAIae BapiaHTIB aHI MUPHOT YTO/lv, aHl IPUIMHMHEHHS BOTHIO [3, 4].

B oxymarii mocunmnacst Tak 3BaHa “BHyTpimHsS (inprpanis’, a Telegram-
KaHai MyONiKyIOTh AecaTKh (OTO BI3UTIB 030pOEHUX JIOACH, dYacTo 0e3
pO3Mi3HABAIILHUX 3HAKIB, Yy KBapTUpW W NpuUBaTHI OYJUHKHU TiJ MPUBOAOM

PO3IIYKY THX, XTO XOBA€THCS BiJ MOOLTI3a1lli 200 CAMOBLIBLHO 3aJIUIINB BIMCHKOBY
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YacTHHY. YKpaiHIli 3 OKYITOBaHUX TEPUTOPIN — TaK caMo SIK 1 pOCIMCHK1 COJIIATH —
€ “BUTpaTHUM MaTepiajiom” s “M’sicHuX mrTypmiB”. lle mokaszama mooOimizaris
2022 poky, oroJionieHa MYTIHUM Ha TMOYaTKy MOBHOMACIITAOHOTO BTOPTHEHHS,
KOJIM Ha OKyHOBaHUX Teputopisix yrpynosanb “JI/JIHP” mouanu moOinmizyBatu
YOJIOBIKIB 0€3 OyAb-KOTO ypaxXyBaHHS IHBQJIIIHOCTI YU IHUIOTO CTaTycy 3a
CTaHOM 3/I0pPOB’Sl AJIsl BIIICTPOYKH. 3a BiIMOBY CIYKHUTH JI0 TOTO, SIK JIIOJUHY
MOOLTI3yBajii, a00 BXKE HA MO3MIISAX Oy >KOPCTKI MOKapaHHS 3 TOpPTypamu W
MNOMIILIEHHSIM JI0 TaK 3BaHOi “AMU” JJi BIAMOBHUKIB. TOUHY KUIBKICTh YKPAiHIIiB,
OPUMYCOBO MOOLII30BaHMX JO POCIMCHKOI apMii 3 MOYaTKy MOBHOMACIITAOHOIO
BTOPTHEHHSI, HA3BaTH HEMOXJIHBO.

TakuM 4MHOM Kpemilb He JIMIIE 3aMillye KaTacTpo(iuyHi BTPATH POCIHCHKOT
apmii, a ¥ po3B’sa3ye pgeMmorpadidyHe TUTAaHHS Ha 3aXOIUICHUX 3EMJISX,
1030aBIISOYUCH TIOTCHIIIHHO HENIOSUTBHOTO HaceleHHs. BinOyBaeThcsl 3aMillleHHS
MICIIEBOTO  HACEJIEHHS HOBOIPUOYIUMHU T'pPOMaJIHAMH POCii 3 JIEPEeCUBHHUX
perioHiB 1 TpynoBuMH MirpantaMu. Lli mporiecu HaOyBarOTh HEKOHTPOJIHOBAHOTO
XapakTepy.

VY 2022 pomi 30poitHi GopmyBanHs Tak 3BaHux «JI/JIHP» 3miiicHroBanu
IPUMYCOBY MOOUTI3alliF0 HACeJEHHs, BKJIIOYHO 31 3700yBayamMu BHIIOi OCBITH,
OCKUTbKH MEXaHI3MH BIJICTPOYKHU JJIsl CTYJCHTIB OYyJIHM 3ampoBaKEeH1 JIMIIIEC Yepes
KUTbKa MICSIIB TIICISA TOYaTKy BIIMOBIAHUX MOOUTI3aitHUX 3aXxofiB. Y
JIOBTOCTPOKOBI# MEPCIEKTUBI POCIIIChKa CTOPOHA peasi3y€e CTPATETiio 3aIy4CHHS
rpoMajisiH YKpaiHu 3 TAMYACOBO OKYIIOBAaHHMX TEPUTOPIi J0 y4acTi y BiHI MPOTH
BJACHOI JIep’KaBU NUIAXOM T[IO€AHAHHSA TMPUMYCOBUX Ta  1J€0JIOTTUHUX
IHCTPYMEHTIB BIUTMBY. 30KpeMa, 31HCHIOETHCS ITOCTAHOBKA HA BIMCHKOBHM 00K
oci6 3 16-piuHOrO BIKY, TOJI SK CHCTEMHA 1J€OJOTIYHA I1HAOKTPHHAIIISL
PO3IMOYMHAETHCS III€ Ha €Tari JOMKUIBHOI coriami3altii.

P} mpoBoauTh KOMIIIEKCHY KaMIlaHilO 3 MUTITapu3allii JiTed 1 MOJIOJl Ha

THMYacOBO OKYMOBAaHUX TEPUTOPISLX, COPSIMOBAHY HA (DOPMYBaHHSI JOSIBHOCTI J10
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OKYMALIITHOTO peKMMY Ta TOTOBHOCTI 10 y4dacTi y 30pOoMHMX JifX. YUHIB IIKLI 1
MIUTITKIB [UIECHPSIMOBAHO OPIEHTYIOTh Ha YKJIaJaHHS KOHTPAKTIB HA BIHCHKOBY
Cy’kOy TICHsI 3aBEpIICHHS 3arajJbHOi CEpeJHbOI OCBITH, IO TMOJAETHCS SK
COLIIAJIBHO CXBAJIIOBaHA Ta «IPaBUJIbHA» MOJIEIb )KUTTEBOrO BUOOpY. OaHOYACHO
BIIOYJIOCSl 3HMKEHHSI MIHIMAJIbHOTO BIKY JUISl YKJIaJaHHS KOHTpakTty 3 21 mo 18
POKIB, a TAKOXK CKacyBaHHS IMOIEpPEAHIX OOMEXYBaIbHUX BUMOT, 30KpeMa 00
HasBHOCTI BUIIOi OCBITH a00 MPOXOKEHHS BU3HAYCHOTO TEPMiHY CTPOKOBOI
ciyx06u. Y pe3ynbTaTi Oyab-sika 0coba, sika focsria 18-piuHoro BiKy, MOXe OyTH
HEeraHo 3ajlyd4eHa /10 CTPOKOBOi BICHKOBOT CIIY>KOM 3 MOJANBIIOI0 MOXKJIUBICTIO
yKJIaJJaHHS! KOHTPAKTy MPaKTUIHO Oe3 epexiTHOTO Nepioay.

[IpumycoBuii TPU30B SKUTENIB OKYMOBAaHUX TEPUTOPIA YKpaiHu 110
30pOHHUX CHJI JAepKaBU-OKYIAHTa € TIOPYIICHHSIM MDKHAPOJIHOTO TYMaHITapHOTO
npaBa. JKeHeBcbhka KOHBeHLId 1949 poky 3a00poHs€ Aepx aBi-OKYMAHTY
PUMYIITYBaTH 0cCi0, sKi epeOyBarOTh Mij ii BIa0I0, CIYKUTH B 1i 30pOHHUX YU
nonoMiKHUX (opmyBaHHsAX. bynp-ska Qopma THCKy, BKIIOYHO 3 IOTPO3aMH,
aIMIHICTPAaTUBHUM MPUMYCOM ab0 OOMEKEHHSM IpaB, TaKOX KBai(PiKyeTbCs K
NOpyIIeHHs [5, 6].

3a manumu BcecBiTHBOI opraHizailii OXOpOHHU 3/I0pOB’s, TPUBAIHI BIUIHB
BOEHHUX UYHWHHHUKIB Yy TIIO€JHaHHI 3 TyMaHITApHUMH OOMEKEHHSIMHU ICTOTHO
MiBUIYE  PU3UK  PO3BUTKY  TPUBOXKHHMX 1  JICIPECHBHUX  PO3JIAIiB,
MOCTTPaBMAaTUYHOTO CTPECOBOTO pPO3JaAy, ICUXOCOMAaTUYHMX IOpPYLIEHb Ta
CyImuaanbHUX TCHACHITIN [7].

Oco0OnuBY TCHXOJIOTIYHY BpAa3MUBICTh (POPMYIOTH CHUCTEMHI TPAKTUKU
3alIIKyBaHHS, CBaBUIBHUX 3aTpUMaHb, KaTyBaHb, HACWJIBHUIIBKHX 3HUKHEHH 1
MPUMYCOBOI JIOSJIBHOCTI, 3aJ0KyMeHToBaHI MonitopuHroBoto miciecto OOH 3
npaB JIOAWHM B YKpaiHi, 10 CHpHUSIIOTh (HOPMYBAaHHIO KOMILUIEKCHOT
MICUXOJIOTTYHOT TpaBMH, TIOUYTTS O€3MOpPaAHOCTI, BTpPaTH KOHTPOJIIO Ta

MopyiIeHHs: 6a30B01 JOBIPU J0 COLIAIBHOTO cepeaoBuia [8].
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B yMmoBax okymaiiii Takox BinOyBaeThcsi Mrboka aedopmallis ColiagabHUX
3B’SI3KIB, 3pOCTAa€ MIKOCOOMCTICHA HEAOBIpa, COIlajibHA 130JIALS Ta €MOLINMHE
BITUY>KE€HHS, 110 HETaTUBHO IIO3HAYAETHCA Ha ICUXOJOTIYHOMY OJaromnoyudi
ciMeli 1 CHUIBHOT, YCKJIQJHIOIOYM NPOLECH KOJEKTUBHOI MIATPUMKH Ta
B3aemojonomoru. [HdopmaliiiHuii THCK 1 mpomarasjaa, CHpsMOBaHI Ha 3MIHY
IIGHTUYHOCTI Ta  HOpMaJli3allil0 HACWUJIbCTBA, BHUKIUKAIOTh  KOTHITUBHE
NEpPEeBaHTAKEHHS, BHYTPIIIHI KOH(IIIKTH, €MolliiHe OHIMIHHA a0o0, HaBIIaKH,
NOCWICHHST a(eKTHUBHUX peakilid, M0 BIJNOBIa€ MexaHI3MaM BHUBYEHOI
0e3MmopaJHOCTI Ta Je3aJAalTHBHOTO KOIHTY, OMNHCaHUM Y Teopli cTpecy i
nojioaaHHsA [9].

J10J1aTKOBUM YHHHHUKOM IICHXOJIOTTYHOI Jie3adanTalii € 0OMEXCHHH JOCTYIl
70 MEIUYHOI Ta TICHMXOCOIIaJhbHOI JOMOMOTH, IO MEPEIIKOKae CBOEYACHIN
JTIArHOCTHUINl ¥ JIIKYBAaHHIO TICUXIYHMX PO3JaiiB, TOCHIIOIYHA JOBrOTPUBAII
HEraTUBHI HACHIAKM JUIsI MEHTaJbHOTO 370pOB’s HaceineHHs. BogHouac
JOCITIJDKeHHsT MDKHApOaHOI1 opraHizamii 3 Mirpamii Ta ryMaHITapHUX areHTCTB
OOH 3acBiguy0Th HAABHICTh y YACTHHU HACEJICHHS CTpATEridl NMCUXOJOTIYHOI
CTIAKOCTI, SIKI TIPOSIBIISIFOTBCS Y 30€peKeHHI MOBCAKASHHUX PYTHH, MIATPUMaHHI
COITIATIbHUX KOHTAKTIB y BY3bKMX KOJIaX, OpieHTalii Ha MaiOyTHe Ta
CHUMBOJIIYHOMY 30€peKEeHHI HaIlIOHAIbHOT i1enTuaHOoCTi [8; 9].

TakuM YMHOM, TICHXOJOTIYHI aCTHEKTH JKUTTA YKpaiHI[IB Ha THMYAacCOBO
OKYIIOBAHUX TEPUTOPISIX BU3HAUAIOTHCS TMOETHAHHAM TIHOOKOI TpaBMaTH3allii,
XpOHIYHOTO CTpeCy Ta OOMEXKEHHX pPECypCiB BiIHOBICHHS, MI0 3yMOBIIOE
HEOOXITHICTh CHUCTEMHOTO PO3BHUTKY MPOTPaM ICHUXOCOIIATbHOI MIATPUMKH U
peabimiTarii K CKJIaJ0BOi T'yMaHITAPHOTO pearyBaHHs B yMOBax BiliHHU.

Bucnosku. TlpoBeneHmii anami3 3acBimuye, IO JKUTTS YKpaiHI[IB Ha
TUMYACOBO OKYMOBAaHUX TEPUTOPIAX y KOHTEKCTI BIMHHM Ta TYMaHITapHOI KPU3H
XapaKTePU3Yy€EThCS CHUCTEMHHUM 1 TPUBAIUM ICHXOJIOTIYHHM BIUITMBOM, KUK Mae

O3HaKu HiJICCHpﬂMOBaHOFO HaCHWJIbCTBAa HanA I_[I/IBiJIBHI/IM HACCJIICHHAIM. HO€I[HaHH$I
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MOCTIMHOI 3arpOo3H >KUTTIO, OPYIIEHHA 0a30BUX MpaB 1 CBOOOJ, EKOHOMIYHOI Ta
COLIIAJIBHOI 130JIA1111, @ TaKOXX MPUMYCOBUX MpPaKTUK MOOimi3auii, aenoprauii i
11e0J0r1yHOT  00poOKM (QopMye yMOBH XPOHIYHOTO CTpecy Ta IIIHOOKOI
MICUXOJIOTYHO1 aAe3afanTailii. Taki yMOBH CHpPHUSIOTH PO3BUTKY TPUBOXKHHUX 1
JACTIPECUBHUX  PO3TajiB, MOCTTPaBMAaTHYHOTO CTPECOBOTO posnany,
MICUXOCOMAaTUYHUX TMOPYIIEHb, a TAaK0X MOPYIIEHb 1JIEHTUYHOCTI Ta 0a30BOi
JOBIpH /IO COLIIATBHOTO CEPEIOBHIIA.

BcranoBneno, 1m0 oOKymaiiiiHa ~TONITHKA JepKaBH-arpecopa Mae
KOMIUIEKCHUH XapakTep 1 CHpsSMOBaHAa HE Juile Ha (i3U4HE MIIKOPEHHS
HacelleHHs, a 1 Ha WOro ICHXOJOTIYHEe BHUCHAXXCHHS, PYHHYBAaHHS COIIaJbHUX
3B’5I3KiB, JeMorpadiuHe 3HEKPOBJICHHS Ta BUTICHEHHS IMOTEHIITHO HEIOSUTbHUX
rpyn. Oco0auBO Bpa3IMBUMM /10 TAKUX BIUIMBIB € JITH, TIJIITKH, )KIHKA Ta 0COOH
npare3aaTHOrO BiKY, SIK1 OMMUHSIOTHCS MEepPe]] MOPATLHUMU JTUIEMaMU BHYKUBAHHS,
BUMYIIIEHOTO KoabopaliioHiaMy abo y4acTi B 30poitHuX (pOpMyBaHHSIX OKYIIaHTA.
[lcuxonoriunuii THCK, iHGOpMaIliifiHA 13041l Ta TMpomnaraHia BUCTYHAIOTh
BOXJIMBUMH 1HCTpyYMEHTaMU (OpMYyBaHHS BUBYEHOI O€3MOPATHOCTI, €MOIIHOTO
OHIMIHHS 200 J1e3aanTUBHUX (DOPM KOITIHTY.

BonHouac pe3ynbTaté aHai3ly CBiIYaTh, IO HABITh 32 YMOB CHCTEMHOTO
HACWJIBCTBA YacTHHA HACEJCHHsS 30epirae ICUXOJIOTIYHY CTIMKICTh 3aBISKH
BUKOPUCTAHHIO AJallTUBHHUX CTpATerii BW)KWBAHHS, MIJATPUMAHHIO COIiaJbHUX
KOHTAaKTIiB y BY3bKHX KOJIaX, 30€pEKCHHIO HaIlOHAJIBHOI iJEHTHYHOCTI Ta
opieHTarii Ha MaitOyTHe. lle migKpeci o€ 3HAYYNIIICTH PECYPCHOTO MIAXOAY Y
HaJaHH] IICUXO0COIIaJIbHOT JOITOMOTH.

OTxe, TMCHUXONOTIYHI HACTIAKA KUTTSI HA THMYAaCOBO OKYIOBaHUX
TEPUTOPISIX MAIOTh JOBrOTPUBAIMKA 1 OaraTOBUMIpHHI XapakTep, 10 MOTpedye
CUCTEMHOI, HAyKOBO OOTPYHTOBAaHOI Ta MUDKIHCIUIUTIHAPHOT  BIAMOBIII.
Pesynbratn JTOCHIAXKEHHS aKTyai3yI0Th HEOOXIHICTh PO3BUTKY

CHeliali3oBaHUX MporpaM ICUXOCOLIaIbHOI MIATPUMKH, pealdimiTauii Ta
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BIJIHOBJIEHHSI MEHTAJILHOTO 37]0POB’Sl MOCTPaXAaJ0ro HACEJICHHS SIK HEeB1J €MHOL

CKJIaJIOBO1 T'YMaHITapHOT0 pearyBaHHs Ta IMICIIBOEHHOI BIAOYI0BU Y KpaiHU.
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CYYACHI TEXHOJIOI'TI TA IEPCIHEKTUBHU PO3BUTKY
JTUCTAHIIAHOI IHCOEKIII CTPYKTYPHOI IIVIICHOCTI CYJIB Y
MIABOJHOMY CEPEJOBUIIII

MODERN TECHNOLOGIES AND PROSPECTS FOR THE

DEVELOPMENT OF REMOTE INSPECTION OF THE STRUCTURAL
INTEGRITY OF VESSELS IN THE UNDERWATER ENVIRONMENT
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Anomauis

PerynspHa 1HCHEKIliE KOPIYCY CyJHa JO3BOJISI€ BUSBIATH TOUIKOJXKEH1
JTUISTHKY Ta OLIHIOBAaTH CTYMIHb Jerpajailii mMartepiady KOpmycy, IO J03BOJISE
NIATPUMYBATH HEOOXIIHUM CTYIMiHb MIIHOCTI HUISIXOM BIAMOBIIHOTO TEXHIYHOIO
oOclyroByBaHHs Ta 3a0e3mnedye Oe3neKy CyAHOIUIaBcTBa. TpaauiiiiHi MeToau
IHCHEKIIlI KOpHycy 3HayHOIO MIpOI0 3ajiekaTh Bl poOOTH BOJOJA3IB, SKi
OTJISAAaI0Th BECh KOPIYC Ta IMPOBOMAATH 3ariaHOBaHi mepeBipku. lleit mporec
3QJIEKUTH BiJI €KCTIEPTHOI OI[IHKM Ta MIAJAEThCS 3arpo3aM Oe3relll, a TaKoX €
YaCTKOBO CYO'€KTMBHUM Ta JTOPOrHM 3axofoM. OCTaHHI TEXHOJIOT1YHI PO3POOKH
Taki K poOOTH30BaHI MiJABOJHI amapaTd Ta IITYYHUU IHTEJIEKT MPOMOHYIOThH
NEPCIICKTUBHI aJbTCPHATUBY JUISI BUPIMICHHS IUX MPOOJEM Ta IMiIBUIICHHS
e(heKTUBHOCTI Ta O0€3MeKH MiABOAHUX THCIICKITIH.

VY craTTi po3riAgaloThCS OCHOBHI 3HAHHS TPO IHCIEKINI KOPIyCy CyiHa,
naHo Kimacudikaiio 3aco0iB JUCTAHIIIMHOTO KOHTPOJIFO, BHUBUYEHO TEXHOJOTIT
Bi3yastizallii Ta IMO3WI[IOHYBaHHS y TIBOJHOMY CEPEIOBHII, a TaKOX MJesKi
METOJIM JUCTAHI[IMHOT MIATPUMKH Ta TMepenadi JaHuX. BU3HAU€HO NUIAXU
yIOCKOHAJICHHS Ta PO3BUTKY MiABOIHUX 1HCIICKITIH.

Kntouosi cnosa: miBOHO-TEXHIYHI POOOTH, 1HCIEKIliSI KOPITYCY, MOpCHKa
Oesreka, CTINKICTh TOPTOBOI 1IHOPACTPYKTYPH, TEICKEPOBaHi He3aceseH1 MiIBOIHI
amapaTd, TIIpPOAKyCTHYHI JaTYMKH, IIJIBOJHA  HaBIraIlis, aBTOMaTUYHE

po3mnizHaBaHHS AeEeKTiB, MUPPOBI IBITHUKH.

Abstract

Regular inspection of the ship's hull allows to detect damaged areas and
assess the degree of degradation of the hull material, which allows to maintain the
required degree of strength through appropriate maintenance and ensures the
safety of navigation. Traditional methods of hull inspection depend largely on the

work of divers who inspect the entire hull and carry out scheduled inspections.
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This process depends on expert judgment and is subject to safety threats, and is
also partly subjective and expensive. Recent technological developments such as
robotic underwater vehicles and artificial intelligence offer promising alternatives
to solve these problems and increase the efficiency and safety of underwater
Inspections.

The article reviews the basic knowledge of ship hull inspection, gives a
classification of remote control tools, studies visualization and positioning
technologies in the underwater environment, as well as some methods of remote
support and data transmission. Ways of improving and developing underwater
inspections are identified.

Keywords: underwater technical work, hull inspection, maritime safety, port
infrastructure stability, remotely controlled unmanned underwater vehicles,
hydroacoustic sensors, underwater navigation, automatic defect recognition,

digital twins.

Bcmyn. Mopchkuil  TpaHCIIOPT MOXHA PO3TIISAATH  SK HAWBaKJIUBIITY
YACTHHY TJIOOAIIBHOTO JIAHIIOXKKA IMOCTABOK 3aBASKA WOTO 3/IaTHOCTI MEPEBO3UTH
BeJIWKi OOCSITM TOBapiB Ha BENMKI BIJCTaHI Ta IMO3UTUBHHN KOMIIPOMIC MiX
IIBUIKICTIO 1 BapTICTIO. Y TOM K€ Yac 3pOCTaHHs CYTHOIUIABHOI Tairy3i 301LIbIIYyE
HMOBIpHICTh MOPCHKHX aBapii, SKi CTAHOBIATH 3arpo3y JUIsl JKUTTS JIIOJEH,
€KOHOMIYHOI BIJIACHOCTI Ta 3a0pyIHEHHS MOPCBKOro cepenoBuina. OpHie0 3
OCHOBHHUX TMPUYHH CEPHO3ZHUX MOPCHKUX aBapiil € pyWHYBaHHA KOHCTPYKIIii, 10
BUHUKAE B pE3ylbTaTi BIUIMBY 3alie)KaTh BiJ 4acy (MOCTYNMOBHUX) MEXaHI3MiB
3HOCY, TaKHX SIK TIEPEBAHTAKEHHS KOHCTPYKIIii, TOMUJIKA B MTPOCKTYBAaHHI CY/CH,
BUKOPUCTAaHHS HU3BKOSAKICHUX MaTepiamiB, HESKICHE IOCTUPYBaHHS a0o
3BapIOBaHHs, PYWHYBaHHSA TOKPUTTS 1 BiOparlii, BUKIMKaHI TiIpOJWHAMIYHUMH
HaBaHTAXXEHHAMM 4u MexaHBBMaMu.. [l[o6 yHukHyTH (200 3MEHIINTH)

BUHUKHEHHS 1IUX (DAKTOPIB, CyJAHA OYIYIOTHCS BIJIMOBIIHO /10 CYBOPUX CTaHIapTIB
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Oe3neku Ta 3arnoOiraHHd 3a0pyJHEHHS. Y LbOMY BHUIIAJKY CBO€YACHE TEXHIUHE
OOCITyrOoByBaHHS Ta PEMOHT CyJHA OpPraHi30BYIOTHCSI HAa OCHOBI BHSIBICHUX
nedeKTiB Ta HecmpaBHOCTeW. B pe3ynapTaTi KOHCTPYKLII KOPHYCY MOXKYTh
MiATPUMYBATHCh Yy 3aJI0BUIBHOMY CTaHI, a PU3HK BUHUKHCHHS PYHHYBaHHS
KOHCTPYKIIii 3HUXKY€EThCS [3].

B nanwuii yac ornsg Kopnycy cyJaHa NPOBOAUTHCA B paMKaxX Kiacu(iKariiHuX
OTJISIAIB, SIKI 3AIMCHIOIOTH KiIacH(ikalliifHi TOBapUCTBA BIAMOBIAHO JO CYBOPHX
npaBwi. CydacHi MPOTOKONW 1HCHEKIM 3a3BHuYail MOTPEOYIOTh PETYJISIPHUX Ta
HamepeJ] BU3HAYEHUX IHTEpPBaNIB. 3rilHO 3 MDKHAPOJIHOI  MOPCHKOIO
opranizamiero (IMO) npotsrom n'siTu pokiB Mae OyTH MPOBEJEHO K MIHIMYM JBi
30BHIIIHI 1HCTIEKIIIT KOPOyCy 3 1HTepBajaMu He Outbie 36 wmicsmiB. I1ix gac nux
MiJIBOJHUX 1HCIEKIIA 1HCTIEKTOp BIAMOBINA€E 32 OIJIAJl BCHOI'O KOPIIYCY, OLIHKY
CTPYKTYPHOI HUIICHOCTI Ta BUSBICHHS MOTEHUIMHUX AUISHOK pyWHYBaHHS [2].
Le#t nporec Hamae THCIEKTOPAM-BOI0JIa3aM 3HAUYHUX PU3UKIB JJII O€3MEeKH yepe3
HEOOXIJTHICTh JOCTYIY 10 HEOE3MEYHWX MICIlb, TaKUX SK IiABOMHI IUISHKH,
3aMKHYTI MPOCTOPH Ta BaXKKOJOCTYIHI 30HU. KpiMm Toro, 300paxeHHs, OTpuMaHi
mij vac 1HCHEKIlli, MaroTh OyTH OIliHEHI KBamiiKOBAaHUMH EKCIepTaMu 13
Kiacu(ikaifHuX TOBAPUCTB, SAKI OOHMparOTh HeOe3MeUH1 MICIS JJIsl MOJAIBIIOTO
aHaJi3y MUTICHOCTI. BiAMIHHOCTI B CY/)KEHHSAX €KCIEPTIB MOXKYTh BIIMBATH Ha
BUOIp AUISTHOK JIJIs1 OLIBIN I€TAIBHUX 1HCIEKI[IH, BKIIFOYAIOUYHW BUMIp TOBIIHUHHU.

Ilocmanosxka npobdnemu. BomomasHi poOOTH € aKTyaIbHUMH I cepH
eKCIUTyaTaiii Ta 0OCIyrOBYBaHHSI BOJHOTO TPAHCIOPTY, OCKUIBKH JI03BOJSIOTH
BUKOHYBAaTH OTJISi[] Ta OMEPATUBHUI PEMOHT MIABOJHOI YaCTUHHU CYJIEH 0e3 iX
IepeMillieHHs] B JO0K. He MEHI BaXJIIMBUMH € Taki poOOTH 1 JJIa 3a0e3MeueHHS
Oe3neKu CyqHOIJIABCTBA, a TaKOXX CTBOPEHHS Ta OOCIYrOBYBaHHS MEPEX
MiABOJHUX KOMYHIKAI[ii Ta ONEpPaTUBHOTO YCYHEHHS HACHIAKIB PI3HUX

TEXHOTEHHHUX KaTacTpod.
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s cdhepa BucyBae HaliBUIIll BUMOTH SIK 10 KBatidikallli CriBpoOITHUKIB, TaK
1 10 00aiHaHHs, [0 BUKOPUCTOBYEThCA. Halimeniia momuika abo Hemoaaaka mij
Yyac 3aHYPEHHS MOKE CIIPUYMHUTH TPAriuyHi HacIiAKHU pi3HUX MaciTadiB. [lepexin
JI0 aBTOHOMHHUX Ta TEJIEKEPOBAaHUX CUCTEM Oarato B 4YOMY 3MIHIOE MIAXiJ 10
BUKOHAaHHS BOJOJAa3HUX POOIT, CHpHUS€ MIIBUIIEHHIO O€3MEKU Ta 3HUKEHHIO
ButpaT. Ili TexHOJOrii aKTHMBHO PO3BUBAIOTHCA Ta BIPOBAIKYIOTHCS, IO
BIIKpMBA€ HOBI TOPH30HTU [JIs TMIJBOJIHUX JOCIIDKEHb Ta eKCIUTyaTallil
OiIBOJHUX pecypciB. AKTyaslbHI JOCHIJKEHHS, PO3BUTOK TEXHOJIOTIH Ta
CTAaTHCTHKA BIPOBAHKCHHS MOMIOHUX CUCTEM Y Il Taly3i CIpHUs€E MOKPAIICHHIO
CTaHJapTIB Oe3MneKu Ta ePEeKTUBHOCTI Y BOJOJIA3HIN TPAKTHIILL.

Ananiz ocmauuix Oocniddcenv i nyonikayiu. JleTanbHUW OS] METOIB
Bi3yanpHO1 1HcmekIii (GVI, DVI, CVI) ta nepexoay BiJ BOJ0JIa3HUX POOIT 110
poOiT-iHTepBeHTIB TipeacTaBieHuit Mietkiewicz, R. (2023) [1]. HocmimkeHHs
BUKOPUCTaHHS TEJIEKEPOBaHUX OE3NMIOAHHUX IIIBOJHUX amnapariB y KalamyTHid
BOJ1 TIOPTOBUX AaKBAaTOPid 13 3aCTOCYBaHHSM MOJYJbOBAHOTO OCBITJICHHS
npoBeneHo Kaizer, Adam & Lednicka, Barbara & Tessmer, Agnieszka & Freda,
WiIlodzimierz & Soszynska-Budny, Joanna & Ziajka, Ewelina. (2025) [6].
Marepiany 1010 CTBOPEHHS BIPTyaJIbHUX MOJENICH MiABOAHOI 1HMPACTPYKTYpH
Ta aBTOMAaTHU3aIlii aHai3y AaHuUX mpejacTtaBieHi y podoti Deep Trekker Report
(2024) [8]. IIpobmematuini iHTerpamii mudposux aBiHWKIB 3 VR Tta Il nmmsa
MOHITOPUHTY CTaHy CYIIB y pealbHOMY 4aci mpucBsideHo podoty Markopoulos,
E., et al. (2024) [16]. Ormsan TexHOJIOTIYHUX Oap'epiB Ta MEPCICKTHB CTBOPCHHS
"mudpoBux ABIMHUKIB okeaHy" mpexactaBieHuii Bachelor, et al. (2025). [17].
Omnuc texnonorii ToyHoi Hasiramii (DVL, USBL) y oOMexxeHnx ymoBax MOpTiB
Ta imkeHepHux cropya mano MDPI Remote Sensing (2022) [19]. 'moGansHuit
OTJIS TEXHOJIOT1H MiIBOJHOTO 3B'I3KY (aKyCTUYHOT'O, ONTHYHOTO Ta T1OpUIHOTO)
nposeieHo Xu, Jiajie & Irigoien, Xabier & Alouini, Mohamed-Slim. (2024) [20].

OnaHoBaHUN MacHB JKepeNl JEMOHCTPYE MOKIIUBICTh NMEPEXOJY A0 IMOBHICTIO
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poOOTH30BaHOI 1HCHEKLIi MiJBOAHUX OO'€KTIB Ta OOIPYHTOBYE MOXIIUBICTh
CTBOPEHHSI CUCTEMH IUCTAHIIMHOI OLIIHKM Ta MOHITOPUHIY CTaHY KOHCTPYKIIN
CyJlHa Ta IOPTOBOI IHPPACTPYKTYPH.

Memoro cmammi € TOCTIKEHHS MPOLIECIB MPOBEACHHS MIBOAHO-TEXHIYHUX
poOIT Ta MOHITOPUHTY, ICHYIOUMX PIII€Hb JUIsl JUCTAHIIMHOT 1HCTIEKIIi KOPIyCy
cyaHa O0e3 3adydeHHsS BOJOJA3iB Ta 3alpONOHYBAaTH CHUCTEMY IHTETpyIOUy
KOMIT'IOTEpHUN 31p HA OCHOBI HEUPOHHUX MEpeX IS MIABOJAHMX 1HCTIEKIIN
KOPITYCY Ta 3HU3UTU PU3HMKH JJIS JIFOJCHKOTO JKUTTS, & TAKOXK BIUTUBY JFOJCHKOTO
dakTopa.

Buknao ocnoenoco mamepiany Oocniodcenns. TpanuiiifHo TigBOJHA
IHCTIEKIIisl BUKOHYBAJIaCs BOJIOJIa3aMU, K1 BI3yalbHO 1IEHTU(]IKYBaIu MOTEHIIAH1
TIOITKO/DKEHHST KOPITYCY Ta 30Mpajid MaTepiaind JJs OIiHKK Ta MiATBEpPHKCHHS
HEOOXITHUX 3axXO0/IB JUIA BIJHOBJIECHHS IIUJIICHOCTI I1HCHEKTOBAHOI MIiJIBOJHOI
gactuHu. Yepe3 (¢iHaHCOBI OOMEKEHHsI Ta BUMOTH Oe3NeKH Ha poboyomMy MicIli
Jep>KaBHI BIJOMCTBAa CKOPOYYIOTh BHUKOPUCTAaHHS BOJIOJA3HUX Opurai, sKi
MOXXYTh OyTH HEJOCTYITHI B KOPOTKI TepMiHH a00 YMOBU MOXYTh OYTH IPOCTO
3aHaATO  HEOE3MeYHMMH JUIsl  TMPOBEJEHHS  3aHypeHb, 1[0  MOTpedye
aTbTCPHATUBHUX BaplaHTIB, SKI MOXYTh OyTH BHUKOPHUCTAaHI IS TPOBEICHHS
BOJIOJIa3HUX POOIT.

[Tix BIIIMBOM PO3BUTKY TEXHOJIOTIH OE3MIJIOTHHX JIITaJbHUX arapaTiB CTAIH
3'SIBISITUCS. TMCTAHIIMHO KEpOBaHI MIABOAHI amapaTd Ta 3aco0u JUTSIYOTO
KoHTpouo. IloegHaHHS KOHKYpeHIIi Ta TEXHOJOTIYHOTO PO3BUTKY IIBHUIKO
OOMEXHMJIO 1X MOXJIMBOCTI Ta 3HHU3WIO BapTICTh. AHAJOTIYHA KOHCTPYKILiS
BHHHMKAE 1 IOJI0 PsAIY JOTOMDKHOTO OOJIaJIHAHHS, HANMPHUKIAA, TiIPOJIOKATOPIB,
MiABOJHUX CHCTEM, MAHIMYJSTOPIB 1 Kamep, sIKi BAKOPUCTOBYIOTh OOJaJHAHHS 3
JUCTAHIIIMHO KEPOBAaHWM ITIABOAHUM OONQJHAHHSAM IS JOYIPHIX JOCIIIKCHD,
IHCIIEKI[1i MOPTY, CUCTEMHOI 1HCIEKI[Ii MOPTY 3 PI3HUMH paKypcamu, HalpuKiIa,

najgp MOpUyaly, IUIABYYHMX COINB, MPUCTPOiIB, BKIIOYAIOUM MOPCHKE JIHO,

127



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 1. Ne 2.

pO3TalllOBaHE MiJ HUMH, a TaKOX MPOBOJUTH IHCHEKLIIO MPUCTPiil. MOPCHKOTO
CylHa, JeTalbHAa MepeBipKa BCIX MIJBOJHUX MOBEPXOHb MOPCHKOr0O CYJIHA,
BKJTIOYAIOYM BaXKKOJOCTYIHI MICISI, TaKl SIK KIHTCTOHHW Ta HOCOBI MPHUCTPOI, 110
HIAPYIIOIOTh.

VY BCiX ONMCaHUX BHUIIE CLEHAPIAX MIJBOJAHI amapaTd 3 JUCTAHIINHUM
KEpyBaHHSIM TOBUHHI BMITH TOYHO NEpPEeMIIIaTUCS, OTPUMYBATH BUCOKOSKICHI
Bi3yaJIbH1 300pa)K€HHsI Ta, MO MOMJIMBOCTI, BIJOKPEMJIIOBATH (parMeHTH s
[IOCJIIIOBHOTO  JOCHUDKEHHS. Po3risHeMo HasgBHI 3aco0M  JIHUCTAHIIIHOIO
KOHTPOJIIO.

TenexepoBani Oe3moani miaBoaui amapatu (TBIIA abo ROV - remotely
operated underwater vehicle) — e poboTusoBani cucreMu, 3'eHaHI KabeneMm i3
CYyJTHOM, KEpOBaHI OIepaTopoM i3 MOBEpXHi. BOHM BUKOPHUCTOBYIOTBHCS IS
IHCTIeKII11, BI€O3HOMKH, MOHITOPUHTY 1H(PACTPYKTYpH Ta BHUKOHAHHS JIETKHX
MaHIITyJISIM Ha TIUOUHI.

OCHOBHI XapaKTepUCTUKH Ta MPU3HAUCHHS:

VYrupasniaas: [0t 371lCHIOE KOHTPOJIL Y peaJbHOMY yaci depe3 KabOelb,
OTPUMYIOYH JIaH1 TEIEMETPii, T1ApoIoKaTopa Ta Bic0300paKeHHS.

[Ipu3zHaueHHs: OO6cTexxeHHs TpyOOTIPOBOIIB, KOPITYCiB CyJIEH,
TIPOTEXHIYHUX CIIOPY/I, MOITYKOBI pOOOTH, OKEaHOJOTIUHI TOCTIIKCHHS.

Kommrekrarisi: OcHamyroThCsl KaMepaMHU BHCOKOI PO3JUIBHOI 31aTHOCTI,
OCBITJICHHSIM, JaTYMKaMHU, a 49acTO — MAaHIMyJISITOpaMu MJisi TPOCTUX 3aBJaHb
(3axXOIJICHHS TTPEIMETIB, OUUIIICHHS).

Binpizustorees Bin aBToHOMHEX amapatiB (AUV - autonomous underwater
vehicle) HasBHICTIO (I3UYHOrO 3B'I3Ky 3 OIEpaToOpoM, IO 3ade3medye
HEOOMEXKEHHI Jac i1 BOJIOIO.

ABTOHOMHI O0e3moH1 miaBoHI anapaTtu (ABITA/AUV) — e po6oToTeXHIUHI
KOMIUIEKCH, 10 JlI0Th 0e3 Kabenao Ta ydacTl omneparopa, MNpU3HAYEHI IS

JIOCJIIJIPKEHHSI, KapTorpadyBaHHSI MOPCHKOTO JIHA, TATPYIIOBAHHS T4 MOHITOPUHTY
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akBaTopiii. BoHM OcHalIeHi coHapaMH Ta KamMepaMu, MPaIodn Bif 6aTapel, 1o
pOOUTH X HE3aMIHHUMH JIJIs1 BIICHKOBUX, HAYKOBUX Ta KOMEPIIIIHUX 3aB/IaHb.

KitouoBi XapakTepUCTUKHU Ta PYHKITII:

ABTOHOMHICTB: [i0Th 3a37ayieriib 3amporpaMOBaHUM MapIIPyTOM, 3[aTHI
CaMOCTIMHO MpUIMaTH PIILICHHS.

3acrocyBanHs: [laTpyntoBaHHS KOpAOHIB, KapTorpadgyBaHHS peibedy AHa,
NOIIYK 00'€KTIB, €KOJIOTTYHUI MOHITOPHUHT.

O6nanHanHg:  BUKOPUCTOBYIOTH  TIIPOJIOKATOPH  OIYHOTO  OIJIANY,
npodinakrorpadu, Kamepu BUCOKOT PO3LTbHOI 3IaTHOCT1 Ta CUCTEMH HaBIrafii.

AHITA niaBumyoTh epeKTUBHICTh MIJBOJHUX POOIT Ta 3HUKYIOTh PU3UKHU
JUTSL BOZIOJIA31B Ta EKIMaxiB CYJIEH.

Marnitai rycenuuni po6otu (Hull Crawlers) — mnpuctpoi OykBaibHO
(IPWIKMAIOTE» 10 CTaJeBOr0 KOPIYCy CyIHA 3a JIOTIOMOTOI TIOTY>KHUX
MarHiTHHUX KOJIIC a00 TYCEHHUIIb.

[Tpunuun po6otu: PoboT nepemimaerbes mo 60pTy abo AHUILY, 3a0e3neuye
CTaOUTbHY KapTUHKY HaBITh 3a CWJIBHOI Tedii, sika MO>K€ 3HOCUTH 3BHYAWHUN
ROV.

Oyukmionan:  Yacto  BuxkopuctoByrorh st Y3K-ToBmmHOMETpii
(BUMIpIOBaHHS TOJIIIMH METANTy) Ta BUCOKOTOYHOI Je()EKTOCKOITIi.

[TopiBHSAHHS TEXHOJIOT1H HaBeACHO Yy Ta0mmIl 1.

[TixBomHi akycTu4aHi cencopHi Mepexi (UASN - Underwater Acoustic Sensor
Networks) - me TexHOJIOTiS, IO IIBHAKO PO3BHBAETHCS 1 SBISAIOTH COOOIO
CTAI[lOHApHI CEHCOPHI CHUCTEMU MOHITOPHUHTY, PO3TOPHYTI Ha MOPCHKOMY IHI.
CxtamaroThest 3 JaTYUKIB Ta anaparis, M0 BUKOPUCTOBYIOTh aKyCTUYHI XBHUIL JIJIS
3B'SI3Ky Ta BUKOHAHHS 3aBJaHb CHUILHOTO MOHITOPUHTY Y BOJHOMY CEPEIOBHIIII.
Kit0ouoBi KOMIOHEHTH BKJIIOYAIOTHh Pi3HI JATYMKU Ta akycThdHi mojemMu. UASN

J03BOJISIFOTH BUKOHYBATH PI3HI 3aBAaHHSI MOHITOPUHTY Y PI3HUX CEKTOpax:
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Taomuis 1

[TopiBHsIbHA TAOJIUIISI TEXHOJIOT1H AUCTAHIIMHOT IHCTIEKITI]

TexHomoris [Tnrocu Minycu

TenexepoBani 6e3monHi | ManeBpeHicTh, Bineo 4K | 3amexHicTh Bim Teuii Ta

niaBoaH1 anapatu (ROV) |y peanbHOMY vaci JOBXXHHH KaOelto
o . _ | OOMexeH1 JHIIE
MarsitHi ryceHuuHi | [neanpHi misi  BUMIpiB .
o dbepoMaruiTHUMU
po6otu (Hull Crawlers) | ToBuIMHH, CTaOUTBHICTS.
MIOBEPXHSIMHU
Bucoka BapTICTh,

ABTOHOMHI1 oesmoaui | Bucoka IIBUJIKICTb,
BIJICYTHICTh KOHTPOJIIO Y
nigBoH1 arapatyd (AUV) | aBTOHOMHICTb .
peanpHOMY Yaci

MOHITOPUHT JOBKULISA Ta KIiMaTy: 30ip JaHUX y PEKUMI pealbHOTO Yacy
PO TeMIIepaTypy, COJOHICTh Ta TUCK BOAM JJISl BIICTEKEHHS 3MIHM KIIMAaTy Ta
3a0pyTHEHHS.

JlocmipkeHHsT B Tally3sl MOpPCHKOI  Oiosiorii  (BIACTEXKEHHS  MOJEINIEH
NepPEeMIIIEHHSS MOPCHKUX TBapWUH Ta MOHITOPHHI YYyTJIHUBUX MiclenepeOyBaHHs,
TaKuX SIK KOpajaoBi pudmn).

[TinBosHE crocTepe eHHS Ta BIMCHKOBI 3aBIAaHHS - BIIICTC)KCHHS ITIJIBOJHUX
YOBHIB, BUSIBJICHHS MIH Ta BHSBJICHHS 3arpo3 Oe3Ierli.

Po3Binka HadTH Ta ra3y Ha menbdi.

MOHITOPUHT CEHCMIYHOI aKTUBHOCTI Ta OypoBHX poOIT Il 3amoOiraHHs
CTUXIHHUM JINXaM, TAKUM SIK ITyHaMI.

[lepeBarn: CramioHapHEe CTAaHOBHINE JO3BOJISIE BECTH Oe3MepepBHUI
OaratopiuHUi MOHITOPUHT OJIHI€1 aKBAaTOPii 3 BUCOKOI TOYHICTIO, HEJOCTYITHOIO
PYXOMHUM cyJHaM [5].

Jlns 3a0e3medyeHHsl KUTTE3JATHOCTI PO3MVISIHYTUX TEXHOJOTIA MNOTpiOHA

MOXJIMBICTh MIJBOJHOTO 3B'SI3KY MDK HiABOAHUMHU npucTposmu. IlinBonaHi
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CEHCOpHI BY3JIM Ta anapaTd MOBHUHHI MAaTH MOKJIMBOCTI CAMOKOHIryparlii, TOOTO
BOHU MOBHHHI BMITH KOOPJAHHYBATH CBOIO POOOTY HUIIXOM OOMIHY 1H(QOpMAaLI€O
nmpo KoH(Irypailiro, MICIE3HAXO/PKEHHsI Ta pPyX, a TaKOoX IMepeaaBaTH JaHl
MOHITOPUHTY Ha OeperoBy cTaHilito. be3gporoBa migBoJHAa aKyCTUYHA Mepexa €
TEXHOJIOTI€10, IO 3a0e3mneuye 1i nporpamu. [1i1BoAH1 aKyCTHYHI CEHCOPHI MEPEX1
(UW-ASN — Underwater acoustic sensor networks) CKIamaroThCsA 31 3MIHHOI'O
Yrcia AaTYUKIB Ta TPAHCIIOPTHHUX 3ac00iB, sIKi PO3TOPTAIOTHCS TSI BUKOHAHHS
3aB/JlaHb CHUIBHOI'O MOHITOPMHTY Ha 3aJaHiii Tepurtopii. [ns AgocsrHeHHs i€l
METH JaTYNKHU Ta TPAHCIOPTHI 3aCO0M CaMOOPTaHI3yIOThCSI B aBTOHOMHY MEPEXKY,
sIKa MOXE aJJalTyBaTUCS J0 XapaKTEPUCTUK OKEaHIYHOTO CePEIOBUIIIA.

TakuM 4YMHOM BHU3HA4YE€HO HEOOXIAHICTH PO3TOPTAHHSA MIJBOAHUX MEPEX, K1
J03BOJIATH 3/IIMCHIOBATH HEOOXIIHUNA MOHITOPUHT y PEXKHMMI pEabHOTO Yacy,
HaJIAIITYBAaHHS Ta B3a€EMOJII0 3 Ha3eMHHMH oriepaTopamu. B manwmii wac Garato
JOCHIHUKIB 3aliMalOTbCi PO3POOKOI0 MEPEKEBUX pILIEHb I HA3eMHUX
0€31pOTOBUX CAaMOOPraHi30BaHUX Ta CEHCOPHUX Mepex. IcHye 0e3iiy HeloaaBHO
PO3pOOJIEHUX MEPEKEBUX MPOTOKOIIB JJi O€3IpOTOBHX CEHCOPHUX MEPEK,
VHIKQJIPHI XapaKTePUCTUKH ITIBOJHOTO aKyCTHYHOTO KaHay 3B'SI3Ky, TakKi 5K
oOMe)xeHa TMPONMyCKHAa 37aTHICTh Ta 3MIHHI 3aTPUMKH, MOTPEOyIOTh IyXkKe
e(heKTUBHUX Ta HAIIMHUX HOBUX MPOTOKOJIIB Mepeiadi JaHuX.

OcHOBHI Mpo06IeMU TIPU TPOCKTYBAaHHI MiABOJHUX aKYCTUUYHUX MEPEXK:

* JlocTymHa pomnycKHa 3aTHICT JTy)Ke OOMEKEHa;

e IligBomuuii  KaHal  CHJIBHO  CIIOTBOPCHHMM, OCOOJIMBO  4epes
OaraTorpoMeHeBe MOLIUPEHHS Ta 3aBMUPaHHS;

* 3aTpuMKa MOMIMPEHHS B ITiIBOJIHOMY KaHaI Ha IT'ATh MOPSAIKIB BHINA, HIXK
y Ha3eMHHX PaJi04aCTOTHUX KaHaJIaX, Ta HQJA3BUYAHO MIHIINBA;

* UYepe3 ekcTpeManabHI XapaKTEPUCTUKU TMiABOJHOTO KaHAITYy MOXYTh
CIIOCTEPIraTUCsl BHUCOKI MOKA3HUKK OITOBUX IOMUJIOK Ta THUMYAcOBl BTpPATH

3B'13KY (TIHbOB1 30HU);
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* 3apsan Oarapei 0OMeXeHH, 1 3a3BUuail 0arapei He MOXKHA NEepe3apsaIuTH, y
TOMY YHCJI1 Uepe3 Te, 1110 COHSYHA EHeprisi He MOXe OyTH BUKOPUCTAHA,

* [ligBoAH1 JATYMKU 3a3HAIOTH BIIMOB Yepe3 3a0pYIHEHHS Ta KOPO31k0.

Jlist 0e3BiAMOBHOI POOOTH MiABOJHUX POOOTIB HEOOXITHI HPHUCTPOI, IIO
3a0€3MeuyloTh OIJIsA, y TOMY YHCIl ¥ y KajaMyTHIA BOJi, OOJagHAHHS s
nooynoBu 3D-Mojenel, mpuiiaau MiJIBOJIHOI HaBiraiii Ta HaAilH1 KaHaIU 3B'SI3KY
nepeaayvi 1aHuX Ta JUCTAHIIINHOT MIATPUMKH.

VYcminiHe miaHyBaHHS Ta BUKOHAHHS MIIBOJAHUX 1HXKEHEPHHX, THCIICKIIHHUX
Ta PEMOHTHHUX POOIT KPUTHYHO 3aJICKATh BiJl ONTUYHUX XapPAKTEPUCTHK BOJTHOTO
cepenoBuIa. 30KpeMa, ABa KJIIOUOBI MapaMeTpu — Koe(dilieHT BigoOpa>keHHS
JUCTAHI[IHHOTO 30HAYBAHHS Ta KaJlaMyTHICTh — BIIIrpaloTh BaXKJIUBY pOJIb Y
XapaKTePUCTHUIIl TMPO30POCTI BOJHW, YMOB TIOIIMPEHHS CBITJa Ta 3arajabHOI
NPHUJIATHOCTI JaHOT BOJOWMM JUIsl OTEpalliid, IO IPYHTYIOThCS Ha Bi3yaJbHOMY
BuMmipi. Ili mapamerpu o0cOOJMBO akTyajbHI B TOPTOBOMY CEpEIOBHIII, Ji€
HAasBHICTh 3BaXXEHUX YACTUHOK, PO3YMHEHHX OpraHidYHUX Ta HEOpraHIYHUX
PEUYOBHUH, a TAaKOX BYTJEBOAHEBUX 3a0pYIHIOIOUMX DPEUOBUH, TaKUX SK HadTa
ICTOTHO BIUIMBAa€ Ha TIABOAHY BHAMMICTh 1 SKICTh 300paxkeHHs [7]. 3a
pe3yiabTaTaMH JOCIIIKEHb TEXHOJOT14H1 pO3pOOKH MaroTh OyTH 30CepeKeHl Ha
CTBOPCHHI JHWHAMIYHUX CHUCTEM KEpPyBaHHsS OCBITJICHHSIM Ta BIPOBAKESHHI
aBTOMAaTH30BAaHMX IHCTPYMEHTIB aHajlizy 300pa)KeHb IS ONTHMI3allii Ipolecy
THCITEKITIi Ta IMABUINICHHS HAIIMHOCTI BUSABJICHHS Me(eKTiB. [HTErpallis nepeaoBux
CHUCTEM OCBITJICHHA Ta AJaNTUBHUX TEXHOJOTIH MOXe Ie OUIbIIe PO3IITUPHUTH
MoxknmBocTi ROV, 3a0e3neuyroun epekTUBHINII Ta pe3yNbTaTHBHIII MiABOIHI
iHCHeKmii [6].

Bukopucranus JnazepHoro ckanyBaHHs mig Bomoro (U-LIDAR) — 1e
TEXHOJIOTIYHUN TPOPHB, SIKWW JO3BOJIUB MEPEHECTH TOUYHICTH HA3€MHOI Teozes3ii
710 MOpPChKOTO cepenoBuina. Ha BiAMiHYy BiJ COHapiB, jJa3ep Ja€ AeTami3aiiio 10

MUTIMETPIB, IO KPUTUYHO ISl TIAPOTEXHIYHUX CIOPYA 1 J03BOJISIE BHUSABISATH
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nedopmartiiii (KpeH onop, BUMYy4YyBaHHS MIMYHTOBUX CTIHOK a00 PO3MUB OCHOBHM),

IHCIIEKTYBaTH 3BapHI LIBM 1 TPILIMHU, A€ MOXJIMBICTh «IOLIUTHU» HA3EMHE

Ja3epHe CKaHyBaHHS (BEpXHsI YacTHHA. JO03BOJIAE€ IHTErPyBaTH OTPUMaHi J1aHi B

uugppose cepenosuile, B koHuenuii «IligBogHoro intepHety peuei» (IoUT), €

OCHOBHUM JDKEPENIOM AaHuX I 1udpoBoro ABiiiHUKA mopTy. [lopiBHSIBHUN

aHaii3 0araTONpPOMEHEBOTO €XO0JIoTa Ta MIABOJHOIO Jiigapa MpeacTaBICHUR Yy

Tabnui 2.

Ta0mung 2

[MopisasutbHuit anani3z U-LIDAR Ta 6aratonpoMeHeBoOro exosora

XapakrepucTuka [TinBognuit LIDAR bararonpomeHeBui €X0a0T
Oi3uyHu CaiTiIOBUH IMITYJIBC (J1a3€p) AKYCTUYHUI IMITYJIbC
MPUHLIUI (3BYK)

ToyHicTh / | Bucoka (mo 1-5 mM). Bumno | Cepequs (Bim 10-50 mm).
Pozninbaa TPIIMHYU, O0JITH, MapKyBaHHA. | BugHo 3aranpHi dopmu i
3/IaTHICTh penbed.

JlanpHIiCcTh Jii

Mana (3a3Buyait g0 5-10
METpiB 3aJIEKHO BIJI

IIPO30POCTI).

Benmmka (mecatku Ta COTHI

METpIB).

3aeKXHICTh BIJI

cepeIoBHIIA

Kputnyna xanamyTHICTh BOAH

(3aBHUC PO3CIIOE CBITIO).

Kputnuna temmneparypa Tta
COJIOHICTh (BIUIMBAIOTH Ha

IIBUIKICTD 3BYKY).

HlinpHicTe xMapu | EkcTpemanbHO BHCOKa | Bucoka, aie HWxk4a, HIXK Y

TOYOK (MTBOHU TOYOK Ha M?). jasepa.

OcHoBHE JleTanbHa 1HCHEKIlisE BY3IiB, | KapTyBaHHS [Ha, TIONIyK

MIpU3HAYCHHS 3D-MmonenroBaHHs. BEJIMKUX 00'eKTiB,
HaBIraris.
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st mo3unionyBaHHs migBoaHuX poOoTiB (ROV/AUV) BUKOPUCTOBYIOTHCS
JIBI OCHOBH1 aKyCTH4YHI TE€XHOJIOT1i, 1[0 PO3PI3ZHAIOTHCA 3@ TOYHICTIO, CKIJIQJHICTIO
PO3TOpTaHHS Ta MPUHIIUIIOM POOOTH.

1. LBL (Long Baseline) - /loBra 6a3a, TeXHOJIOTIS BUKOPUCTOBYE MEPEIKY
CTaI[lOHAPHUX MAasKIB-TPAHCIIOHJEPIB, BCTAHOBIEHUX HA MOPCHBKOMY JHI TIO
nepuMeTpy poboyoi 30HM, METOAOM Tpwiarepamii 1O JUCTaHLI, Kl
BU3HAYAIOTHCS SK Yac TMPOXO/HKCHHS CUTHATIB, IO BHUMIPIOETHCS POOOTOM [0
JNEKUIbKOX JOHHUX MAasKiB OOYHUCIIOIOTHCS. TOYHICTh BUMIPY JTOCUTH BHCOKA 1
CTAaHOBUTH BiJl KUIBKOX CaHTHUMETPIB 10 neuumetpiB. [loxubka crabibHa 1
3aJIeKUTh Bl rIMOWHU. TEXHOJIOTis BUMarae TpUBaIoi MAroTOBKH (YCTaHOBKA Ta
KaniOpyBaHHA MaskiB Ha JH1). [liTX0aUTh 1151 TpUBAIUX pOOIT HA OJTHOMY O0'€KTI:
MOHITOPUHTY TPYOONpPOBO/AiB, OYIBHUIITBA Ta I€TAILHOTO KapTorpadysaHHs [9].

2. USBL (Ultra-Short Baseline) — VYnprpakopoTka 0a3a, sl TEXHOJOTis
3aCHOBaHAa Ha TOMY, IO BCl JAATYMKHU IHTErPOBaHI B OJIHY KOMITAKTHY TOJOBKY
(TpaHciBep), BCTAHOBJICHY Ha CyJIHI 3a0e3nedyeHHs. TpaHCHUBEp BUMIPIOE
JTUCTaHIlI0 10 poboTa (3a yacoMm) 1 HampsIMOK Ha HBOTO (3a (pa3oBUM 3CyBOM
CUTHAJTy MDXK JIaTYMKaMU BCEPEIUHI TOJIOBKH, 0a3za sKuX 3a3Buuaii MeHie 10 cm).
TouHicTh BUMIpIOBaHb CTAaHOBUTH MpuOIHM3HO 0,5-1% Bix moxwioi gqansHOCTI. Lle
o3Hayae, M0 10 Jaji poOOT Bix cyaHa, TO BHIa moxuOka. IlepeBaru 1mporo y
TOMY, IO JJOCUTh OIYCTUTH IITAHTY 3 TPAaHCHBEPOM 3a OOpPT TOOTO. 3abe3meuye
IIBUJIKE PO3TOPTaHHSI Ta MOOUIBHICTE. METO ONTHMAIBHO MiAXOIUTHh JJIS
BIJICTEKEHHS PYXOMHX POOOTIB Ta JaiBepiB y peanibHOMY vaci [10].

3BeieHa TaONHIS TEXHOJIOTIH MiABOJHOTO TMO3UIIIOHYBAaHHS MPECTaBICHA
Tabsmuero 3.

MeToro TOCHIIKEHHSI € TIepeXiJ BiJ BOAOJA3HUX POOIT 3a y4acTIO JIIOAUHU
710 BUKOPUCTaHHS aBTOHOMHUX Ta TEJIEKEPOBAHUX CUCTEM, IHTETPOBAHUX y €IUHE
mupoBe cepeloBuIlle MOPTy abo CyaHa 3a JOMOMOTOIO MiABOJHOTO IHTEPHETY

euerd — [oUT, mo HeMoximBo 0e3 HaaliHUX KaHaliB 3B'13Ky. Ilepemaua curuan
5 Yy y
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M7 BOJOK 3aBXIW KOMIIPOMIC MIXK JalbHICTIO 1 MBHAKICTIO. PamioxBuiii
(aKycTH4YH1 MOJIEMHM, 3BYK) Mailke MOBHICTIO MOIVIMHAIOTHCA COJOHOK BOJOIO

(kpiM BKpail HU3BKUX YaCTOT).

Tabmuns 3
[TopiBHSAHHS TEXHOJOT1H MiIBOJHOTO MO3UIIOHYBAHHS.
XapakTepucTHKa LBL ([1oBra 6a3a) USBL (YaeTpakopoTka
0a3a)
TouHicTh HaiiBumia (cm/mm) 3aIeKUTh BiA JUCTAHITIT
(0.5-3%)
Bcranosnenus Cknagna (ciTka Ha JiH1) [IpocTa (Ha GopTy CyaHA)
30HAa MOKPHUTTS Ob6mexeHa Bces 30Ha HaBKOJIO CyaHa
po3crtaBiieHOIO Mepexero | (10 4-11 km.)
3actocyBaHHs Bucokoroune CynpoBim Ta  MOLIYK
OyIIBHUIITBO po6oTiB

VY cBOW Yepry BUKOPUCTaHHS «BIKHA MPO30POCTI» BOAU B CHHBO-3EJICHOMY
criektpi (450-550 BM) nmo3Bosisie TepedaBaTH AaHI 31 MBHIAKICTIO 0 KUIBKOX
I'6iT/c By3pbKMM NpOMEHEM Jia3epa, KM CKJIagHO TMEPEeXONUTH abo 3ariyliuTH,
M0 YMOXJIHUBIIOE TpaHchmoBaTd HD-Bimeo B peaqbHOMY pEeXHMI 4Yacy IS
MOHITOPUHTY, CHEIii Ta OI[IHKM CTaHy MiABOJAHMX. T.K. aKyCTHKa 3aJUIIAETHCS
CTaHIApTOM I JalbHBOI HaBiramii Ta TeaeMeTpii, a CHHBO-3CJICHI Jla3epu
HE3aMIHHI JIJI1 BUCOKOIIBUAKICHOTO CTHKYBAHHS Ta Tepeaadi BaXKKHUX JaHUX HA
KOPOTKUX AHCTaHIisIX [11], TO MEepCeKTUBHUM € PO3BHUTOK Ta 3aCTOCYBaHHS
riOpuaHUX CUCTEM, Y SKMX TOEIHYETHCS MaJeKOOIMHICTh 3BYKY 31 MIBHAKICTIO
CBiTIA Ja3epa. Y TaKuX MPUCTPOAX OOWABA MOMYNI TPAMIOIOTH Y 3B'S3IIi,
KOMIICHCYIOUH HEJOJIKM OJWH OJHOro. I'iOpuiIHI CHCTEeMH MarTh ITJIBUIICHY
eHeproeeKkTUBHICTh, T.K. ONTHYHA IepeJaya BUMarae MEHIIE eHeprii Ha OiT

JAHUX, HDK aKyCTU4YHAa, TOMY T1OpUJIHI CHCTEMHM 3a0IlaJKYIOTh 3apsii OaTtapeit
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Ipy BEJMKUX oOcsrax iHgopmalii Ta 3a0e3MeuyloTh HEOOXIIHHMM pIBEHb
HaJIHOCT1 - AyOJIOBaHHS KaHAMIB 3B'SI3Ky pi3HOT (DI3UYHOI HpUpPOAH POOUTH
CUCTEMY CTIMKOIO JO CHEeUM(PIYHUX MEePemKo] (HampuKiIal, KOJIU IIyM TBUHTIB
[IIYIIATh aKyCTHUKY, Jla3ep MPOJOBXKYE mpaioBaTh) [12].

BuBuMBIIM CydyacHI ICHYIOUl 1HCTPYMEHTH, TEXHOJOrli Ta METOAu
BOJI0JIA3HUX POOIT, JJOTTYHUM PIIIEHHAM OyJie CTBOPEHHSI TEXHOJIOTIi BlAAaICHOT
NPHUCYTHOCTI, 10 JO3BOJISIIOTH C€KCIEPTaM 3 OyIb-SKOi TOYKH CBITY KEpyBaTH
MiIBOJHOIO OMEpalli€el0 B peaJbHOMY 4Yaci, BHKOPHUCTOBYIOYH KOHIICIIIIIO
«beperoBoro 1EHTPY YIPABIIHHS.

Tpanuiiiini MeTOAW  TPOTHO3YBaHHS  KOpPO3ili  MiABOAHUX  OO0'€KTIB
IPYHTYIOTBCS Ha BpaxXyBaHHI XapaKTepUCTHUK MaTepially Ta eKCIUTyaTaridiHuX
napaMmeTpiB, TaKuX SK Temmeparypa, PH, TUCk Ta XIMIYHMI CKIajJ pIAMHM.
MaremaTU4Hl Ta CTAaTUCTUYHI MOJE1 JIO3BOJISIOTH BHUSBIISATH KOPEISAIIl MIXK
eKCIUTyaTallliHUMU TapaMeTpaMH Ta PO3BUTKOM KOpo3idHuX TporeciB [13].
Onnak Taki miaxogu oOMekeHl: BIUIMB OaraTthoX (akTopiB Ta iX CKiIaaHa
B3a€EMOJIII 4YacCTO HE BpPAaXOBYEThbCS TMOBHICTIO, 10 3HIKYE TOYHICTD
IIPOTHO3YBAHHS Ta YCKJIAIHIOE pealizallifo e(PeKTUBHUX CTpPATErid TEXHIYHOTO
obciyropyBaHHs. [ mogosaHHS 1TUX OOMEXEHBH OyJIM 3ampoOIOHOBaHI METOMH
IITYYHOTO IHTEJEKTYy, BKJIIOYAIOYM MAIIMHHE HaBYaHHSA Ta TJIMOOKI HEUpPOHHI
MepeXi, 10 J03BOJISE€ BUSBIATH CKIAJHI 3aKOHOMIPHOCTI MK MHOXHHHUMH
nmapamMeTpaMH, TOKpANlyl04d TOYHICTh TMPOTHO3IB Ta 3a0e3medyroun OuTbIn
HaJIHYy OIIHKY cTymneHs kKopo3ii [14]. 3 po3BUTKOM OOYHMCIIOBAIBLHUX PECYPCIB
JTOCTIAHUKHA TIOYajJy BUKOPHCTOBYBATH TJIMOOKI HEHPOHHI MEpexi I aHalizy
300pakeHb MIABOAHUX O00'€KTIB. 3aCTOCYBaHHS 3TOPTKOBUX HEHPOHHHX MEPEK
JI03BOJISIE  JTOCSATATH BHCOKOI TOYHOCTI Kiacudikamii mo 98,8%, omHak Taki
PE3YNIBTaTH JTOCSATAIOTHCS B OCHOBHOMY 32 PAaXyHOK BEJIHMKHX OOCATIB JTAaHWUX Ta
3HAYHOI KIJBKOCTI ITepariii HaBuYaHHSA. BuHHMKae HEOOXIIHICTH ONTHUMI3aIlii

apXiTeKTyp Ta METOAIB OOpOOKM 300pa’keHb MJid MiABUIIEHHS €(EeKTUBHOCTI
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aHaizy npu OOMEXKEHHX pecypcax Ta o0cArax JaHUX, 0 MOXIHUBO TIPH
CUHXpOHI3allli TaHWX MIABOJHOIO CKaHyBaHHsS 3 1udpoBuMm asiiiHukoM (Digital
Twin) MmIISXOM CTBOPEHHS JHMHAMIYHOI BIpTyalbHOi KOMii, 10 BiAOOpakae
peaNbHHI CTaH 00'€KTa B arpeCMBHOMY cepeAoBUIINi. [le KpUTHYHO BaXKIMBO IS
00'eKTIB MiABOJAHOI 1H(pacTpykTypu (TpyOOmpoBOaiB, omop miaaThopm), e
BI3yaJIbHUU OTJIS] YTPYIHEHUH.

Bucnosku. TIpoBeaeHO MOCHIDKEHHS TIPOIECIB TPOBEICHHS IiJBOJIHO-
TEXHIYHUX POOIT Ta aHali3y ICHYIOUMX pIlIeHb s JUCTAHI[IMHOI 1HCHEKIii
KOpIycy cymHa Oe3 3alydeHHs Bojoia3iB. I[IpoBeneHO MOpIBHAIBHUUN aHami3
OPUCTPOIB  JUCTAHIIIWHOI MIABOAHOI 1HCHEKINi, OOJaJHaHHSA CKaHyBaHHS
MOPCBKOT'O CEpEJIOBHUIA Ta KOPIYCY CY/JHA, a TaKOXX TEXHOJOTIM IiJIBOJHOTO
no3uIioHyBaHHA. [IepCleKTHBY PO3BUTKY PO3IMVISHYTUX METOAIB Ta IHHOBAIlid
3YMOBIIIO€ TIepeXij A0 MTOBHOT aBTOHOMHOCTI MIJABOAHUX 1HCIICKIIIH 3a JIOTTOMOT OO0
CUCTEMH, W0 IHTETpye€ KOMIM'IOTEPHUI 31p Ha OCHOBI HEHUPOHHUX MEPEeX s
MiIBOJHUX IHCTIEKIINA KOPITYCY, IO JO3BOJUTH 3HUZUTH PU3UKU HJIA JIFOACHKOTO
KUTTSI, @ TAKOXK BIUIMBY JIIOJICBKOTO (hakTopa. 3HMKEHHS BUTpPAT Ha BOJOJIA3HI
CIy’)kOM Ta 3MEHIIECHHS TMPOCTOIB CYIEH JO3BOJIAE€ JOCITTH EKOHOMIYHOI
e(hEeKTUBHOCTI.

3arajoM Taka CHUCTEeMa BHKOPHUCTOBYE aBTOHOMHI IIiJIBOAHI amapaTu
(AUV/ROV) nna ckanyBaHHS 3a Jomnomororo rimponokaropi, LiDAR a6o
dboTorpammeTpii, 30upae HEOOXimHI JaHi, SKI 3BIPAOTBCA 3 apXiBHUMH 3D
komismu 00'exta (Lludpoum aBiitnukoM) Ta qanumu aatuukis [oT (TemmepaTypa,
BiOparrisi). [l THM4YacoBOi y3roKEHOCTI BUKOPUCTOBYIOTHCS TUMYACOBI MITKH
(timestamps), 110 TapaHTyE TUMYACOBY y3TOJIKEHICTh MK (DI3UIHUM 00'€KTOM Ta
MoOAeITl0. MarematnyHi  MOJeNl Ta aNTOPUTMH  MAIIMHHOTO  HaBYaHHS
MOPIBHIOIOTH MOTOYHY TE€OMETPII0 00'€KTa 3 MPOEKTHOIO, BHSIBIISIIOUU KOPO3ilo,
nedopmaritiro abo po3MuB ocHOBU. CucTeMa MOJCIIOE «IIO» CIEHapii,

nependavyaroyn 3ajJUIIKOBHI pecypc 1 BH3HAYalUM ONTHUMAJIBHUN Yac Jyist
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PEMOHTY, WO 3HIDKYE PHU3MK aBapid Ta omepariiiHi BUTpaTH. Takuil miaxif
TpaHchopMye OOCIYroByBaHHSI 3 PEAKTUBHOIO B IPOAKTUBHE, JO3BOJISIIOUYU
«100aYUTH» HEBUJIMMI i BOJIOIO MPOLECH CTapiHHS MaTepialliB 1 YMOXKIUBIIOE
nmepexii 10 TOBHOI aBTOHOMHOCTI IMIJBOJHUX IHCIEKIIH, JO3BOJSIOYU
MNIAKIIOYaTd A0 omepaiii (axiBUiB 3 YCbOIO CBITY OJHOYACHO, 3HIKYIOUH
JIOTICTUYHI BUTpaTH Ha BIANPaBKY JIOJEH y MoOpe 1 J03BOJSIOYM OJHOMY

OeperoBoMy IIEHTPY MO uep3i abo mapasneabHO KypupyBaTH KUJIbKa 1HCIICKIIIM.
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[IpoananizoBaHo poib 1H(MOPMALIHHUX TEXHOJOrIH Ta KIOEPHETHUYHOTO MIAXOIY
y popMyBaHHI €(EKTUBHOI CUCTEMU JEP>KABHOTO YHPABIIHHA Yy chepi 00poThOU
31 370YMHHICTIO. BHU3HA4YeHO OCHOBHI 3arpo3w, MOB’s3aHI 3 BUKOPUCTAHHAM
CyJaCHHX  TEXHOJOTid  OpraHi3oBaHMMHU  3J0YMHHUMHU  yTPYIOBaHHIMHU.
OOrpyHTOBaHO  HEOOXIAHICTh  yJOCKOHAJEHHS  HOPMATHUBHO-TIPABOBUX 1
YIPaBIIHCHKUX  IHCTPYMEHTIB  MPOTHAIl  OpraHi3oBaHii  3JIO0YMHHOCTI 3
ypaxyBaHHSIM BOCHHHX Ta TIOPUAHHUX 3arpo3.

BukopucraHo OCHOBHI HayKOBi MeTOJIU (HOPMAaIbHOI JIOTIKH, CHCTEMHOTO
aHamizy Ta MeToJ kiacudikamii. MeToa CHUCTEMHOro aHamizy 3acTOCOBAHO
BIJIMOBIIHO 11 BU3HAUCHHS CIICHIAJIbHUX 1 3arajJbHUX MEXaHI3MiB IMPaBOBOTO
3a0e3MneueHHsl AISUIbHOCTI MPAaBOOXOPOHHUX OpraHiB. MeTton GopmanbHOI JIOTIKH
JI03BOJIMB BH3HAYMTH HAYKOBI TOTJISIIM HA MPOOJIeMH OE3MEeKH CYCIUTLCTBA K Y
BHYTPIIIHBOACP)KABHOMY, TaK 1 30BHIIIHROMY cepeAoBHIli. Meroa kinacudikariii
CIpPUSIB BU3SHAUYCHHIO NUIAXIB MOJATBIIOI0 YIOCKOHAJNIEHHS IHCTUTYIIMHUX OCHOB
aaMIHICTpYBaHHS CyO’€KTIB O€3MeyHOro xapaktepy. Meroj NpOrHO3yBaHHS
JTI03BOJIUB OKPECIIMTH IUISIXH yIOCKOHAJICHHS OpTraHi3aIiiiHol Cy0’ €KTIB, TIIOUUX Y
chepi Oesmeku. MeToa MOJETIOBaHHS JaB 3MOTY BH3HAYWTH MicIle 1 POJIb
OpraHi3alliiHUX Ta IOPUIUYHUX EJIEMEHTIB Yy CcHUCTeMi 3a0e3nedeHHs Oe3NeKu
IPaBOOXOPOHHOI 1 0OOPOHHOT TISUTBHOCTI.

AKIIEHTOBaHO, 10 e(peKTUBHA MPOTHUIIS OpPraHi3OBaHIN 3J0YMHHOCTI, SKa
y Cy4aCHUX yMOBaX TOCTIHHO TpaHC(OPMYETHCS IMiJ BIUIMBOM TEXHOJOTIYHOTO
PO3BUTKY Ta BOEHHO-TIONITUYHUX (PAKTOpiB, MOXJIMBA JIMIIE€ 32 YMOBHU
dbopMyBaHHS KOMIUIEKCHOI CHCTEMH OpraHi3aliifHO-TIpaBOBUX MEXaHI3MIB,
3aCHOBaHOI Ha BHWKOPHWCTAHHI CydYacHHX I1H(POpPMAIIMHUX TEXHOJOTIA Ta
KiIOEpHETUIHUX METO/IB yIIPaBIIiHHS.

3po06eH0 BUCHOBOK, IO TOMAIBIINN PO3BUTOK CHCTEMH OOpOTHOU
3 OPraHi30BaHO 3JIOYMHHICTIO TIOBMHEH TIPYHTYBAaTHUCS Ha BJIOCKOHAJICHHI

HOPMaTUBHO-IIPABOBOTO PETYJIIOBaHHS, MIABUIINEHHI €()EKTUBHOCTI iSUIBHOCTI
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MIPaBOOXOPOHHUX OpPraHiB Ta BIPOBAJKEHHI IHHOBALIMHUX YNPABIIHCHKUX
MIJXO/T1B.

Knwouosi cnosa: opraHizoBaHa 3JI0YMHHICTh, HalllOHaJbHA Oe3Meka,
MIPaBOOXOPOHHI OpraHu, IH(OPMAIIiHI TEXHOJIOT1l, KIOEpHETHKa, Jep>KaBHE

yIpaBJliHHS, TPOMaJICbKa Oe3mneKa.

Abstract

The article examines modern organizational and legal mechanisms for
combating organized crime in the context of the transformation of the security
environment. The role of information technologies and the cybernetic approach in
the formation of an effective system of public administration in the fight against
crime is analyzed. The main threats associated with the use of modern
technologies by organized criminal groups are identified. The need to improve
regulatory and management instruments for combating organized crime, taking
into account military and hybrid threats, is substantiated. The main scientific
methods of formal logic, system analysis and the classification method are used.
The system analysis method is applied, respectively, to determine special and
general mechanisms for legal support for the activities of law enforcement
agencies. The formal logic method allowed us to determine scientific views on the
problems of public security both in the domestic and external environment. The
classification method allowed us to determine ways to further improve the
institutional foundations of the administration of security entities. The forecasting
method allowed us to outline ways to improve the organizational entities operating
in the security sector. The modeling method allowed us to determine the place and
role of organizational and legal elements in the system of ensuring the security of
law enforcement and defense activities.

It is emphasized that effective counteraction to organized crime, which in

modern conditions is constantly transforming under the influence of technological
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development and military-political factors, is possible only if a comprehensive
system of organizational and legal mechanisms is formed, based on the use of
modern information technologies and cybernetic management methods.

It is concluded that the further development of the system of combating
organized crime should be based on improving regulatory and legal regulation,
increasing the efficiency of law enforcement agencies and implementing
innovative management approaches.

Keywords: organized crime, national security, law enforcement agencies,

information technologies, cybernetics, public administration, public safety.

Ilocmanoska npobiemu. CydacHuit PO3BUTOK CYCITUTbCTBA
XapaKTepU3y€eEThCS 3HAYHUM  3pPOCTaHHSAM  PIBHS  CKJIQJIHOCTI  COIaJIbHO-
CKOHOMIYHHMX TIPOIECiB, IO CYIPOBOJIKYETHCS IOSBOIO  HOBUX  (HoOpM
KpUMiHATBHOT AisuIbHOCTI. OCOOIMBOT aKTyaIbHOCTI HaOyBae mpobiiemMa MpoTHIIT
OpraHi3oBaHIM 3JOYMHHOCTI, sfKa TpPaHC(POPMYETHCS BIAMOBIAHO JO0 PO3BUTKY
iHOpMAIITHUX TEXHOJIOTIH, TJI00aTi3alifHUX MPOIECIB 1 BOEHHO-TIOTITUYHUX
BUKJIMKIB.

B ymoBax 30poiiHoi arpecii mpoTu YKpaiHuW oOpraHizoBaHa 3JIOUMHHICTH
HaOyBae HOBHUX (OpM, IO MPOSBIAIOTHECS Yy B3aEMOJII 3 TEPOPUCTUIHUMH
CTPYKTypaMH, HE3aKOHHOMY 00iry 30poi, BHKOpHCTaHHI 1HGOPMAIIHHUX
TEXHOJIOTIA 11 MaHINyJSIii CYCIUIBHOK CBiIOMICTIO Ta jaecTtaOimizarii
Iep>kaBHOTO  ympaBiaiHHA. Ile  3yMoBIIO€e  HEOOXITHICTH  YIOCKOHAJICHHS
OprasizaiiifHO-IIpaBOBUX MEXaHi3MiB OOpOTHOM 31 3TOUUHHICTIO.

AHaJi3  ocTaHHiX Jgocaimkenb 1 myOuaikauniid. IIpoOnemaTtuka
OpraHi3aiifHO-TIPaBOBOTO 3a0e3MEeUeHHs iSUTbHOCTI MPABOOXOPOHHUX OpraHiB
JOCTi/DKYBallacs y mparmsix 0araThOX BITUYM3HSHUX YYCHUX, Cepell SKHX
B. ABep’siHOB, IO. bursk, I. 'omocHIYeHKO, B. l'anyHnbko, M. IammH,

B. 3apocuiio, B. KoBanenko Ta iHmi. IligrpyHTam 1 miactaBamMu s
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BUKOPUCTaHHS y AOCHIIPKEHHI Cy4YaCHUX OpraHi3alldiHO-IPaBOBUX MEXaHI3MiB
MPOTH/I1T OpraHi3oBaHiM 3JJOUMHHOCTI € HampaioBanua M. Anydpiesa, B. bacca,
C. bescmeptroro, €. Jloaina, O. Jlpozna, C. Kopoena, B. Kypuna, B. Onedipa,
A. llononsiku Ta 1HmMMX (paxiBUiB. 3HAYHUN BHECOK y PO3BHUTOK 1H(POpPMALIHHO-
MpaBOBHX acneKTiB Oe3mneku 3aiicHw M P. Kamroxuuit Ta O. Mapuentok [1].

Pazom 3 TuM cywacHi TpaHcdopmarlii 0€3MeKoBOro  cepeaoBHIA
noTpeOyIOTh KOMIUIEKCHOTO TIEPEOCMHUCIICHHSI OpraHi3allifHO-TIPaBOBUX 3aca
OpOTHUAlT OpraHi30BaHIi 3JIOYMHHOCTI 3 ypaxyBaHHSIM PO3BUTKY KIOEpHETUYHUX Ta
1HpOpMAaIIITHUX TEXHOJIOT1i.

Memoro cmammi € JOCTIIKEHHS CYYacHHX OpraHi3allifHO-IpaBOBUX
MEXaHI3MIB TPOTUJIIT OpraHi3oBaHIA 3JIOYMHHOCTI Ta BU3HAYCHHS HAMPSIMIB iX
yIOCKOHAJICHHSI B YMOBaX TpaHc@opmarlii 6€31meKoBOro cepeI0BHIIA.

Buknao ocnosnoeo mamepiany. Cuctema TpOTUIlI  OpraHi3oBaHii
3JIOYMHHOCTI € CKJIQJIOBOIO JIEPXKABHOI TMOMITHKA Y cdepl 3ade3neueHHs
HallioHaJapHOI Oe3neku. BignorigHno 1o Ctparerii HalioHanbHOT Oe3Meku YKpaiHu
[2] BU3HAYAIOTHCS NPIOPUTETH AEP>KABHOI MONITHKU, HamnpsMu pedopmMyBaHHS
CEeKTOpy Oe3rneku Ta 00OpOHH, a TAKOXXK MEXaHI3MH pearyBaHHs Ha BHYTPIIIHI i
30BHIIITHI 3aTrPO3H.

EdextuBHICT, QyHKIIIOHYBaHHS I1€] CUCTEMH 3aJICKUTh BiJ Y3TrOKEHOCT1
JSTTBHOCTI MPAaBOOXOPOHHHMX OpPTaHiB, OpraHiB Jep)KaBHOI BIIAJd Ta I1HIIUX
cy0’exTiB 3a0e3mnedeHHs Oesneku. KoxeH 3 1ux cy0’€KTiB BHKOHYE BHU3HAuY€HI
3aKOHOM (PYHKIIii, CIIpSMOBaHI Ha 3amoOiraHHS 3J0YMHHOCTI, ii BHSIBICHHS Ta
MPUITTHEHHS.

BaxxnuBuM eneMeHTOM (DYHKITIOHYBaHHS CUCTEMH TPOTHUIII OpraHi3oBaHid
3JIOYMHHOCTI € HayKOBe 3a0€3MeUeHHS MPAaBOOXOPOHHOT MisTbHOCTI. [IpakTianmii
JIOCBIT TIPAaBOOXOPOHHHUX OPTaHIB y TMOEAHAHHI 3 HAYKOBUMH JTOCHIKEHHSIMHU
n03BoJIsie popMyBaTH €(EKTHUBHI1 YIPABIIHCHKI PIIMIEHHS Ta MPOTHO3YBaTH HOBI1

KPUMIHOTE€HHI1 3arpo3Hu.
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JlocnipKeHHsI Cy4acHUX OpraHi3aliifiHO-NPaBOBUX MEXaHI3MIB NPOTUII]
OpraHi3oBaHIi 3JI0YMHHOCTI Ta BHU3HAYEHHA HAMNpsAMIB iX YJOCKOHAJCHHS B
yMOBax TpaHcgopMmallii 0e3MeKOBOTr0 cepeoBHILa MOTPeOye pO3yMIHHA ICHYIOUNX
Ta MOXJIMBO HOBHMX 3arpo3, sKIi 3a CBOIM 3MICTOM 1 MHPOSIBOM CIPOMOXKHI
MOPYIIMTH O€3MEeKy OKpEeMOi JIIOJIMHU ¥ cycriibeTBa 3arajioM [3; 4]. Came Takoro
1aHy HeOe3MeKW CYCHUIBCTBY BHUMAraloTh IMPOBEAEHHS MOCTIHHOT KOPEKIii
CTpaterii HallloHaJIbHOI Oe3mnekH, ii (opM 1 MeTOMAIB 3a0e3MeUeHHs COLIaIbHOTIO
cepenoBuIa. ICHyBaHHS CTpaTerii TaKOTO POy MOXKIIMBE JIUIIIC MPU PO3YMiHHI i1
NPUPOJHM Ta BMiHb BHKOpHUCTaHHS. [IOCHIIGHHS OJHOTO 3 KOMIIOHEHTIB OJHOTO 3
TaKUX ITOKa3HUKIB HE MOXE BHCTYIaTH TOJIOBHUM acleKTOM pOOOTH IO
BUKOHAHHIO 3aBJIaHb, TIOKJIaJICHUX Ha Hel. BojHOYac BoHA Mae yHKIIIOHYBAaTH SIK
CKJIaJHAa cHCTeMa, 0e3 4YOro HEMOXJIHMBO [OCSITHYTH METH OOpoThOM 3
OpraHi30BaHOIO 3JIOYMHHICTIO. [3 pealbHO MPUUHATHX CTpATEerid BUIUIMBAE, IO
Crparerisa HamioHaJIbHOT Oe3Meku YKpaiHu BHU3HAYA€ MPIOPUTETH HAIIOHATBHUX
iHTEepeciB YKpaiHu Ta 3a0e3leueHHs] HaIllOHAIbHOT Oe3leku, IiIl Ta OCHOBHI
HaIpsIMH  JIepKaBHOI TOJITHKUA y cdepl HaIioHaAIBHOT Oe3NeKH; MOTOYHI Ta
IIPOTHO30BaH1 3arpo3W HaIllOHAJIBHIM Oe3Memi Ta HalllOHAJbHUM I1HTEepecaM
VYkpainu 3 ypaxyBaHHSM 30BHIIIHBOMOJIITUYHUX Ta BHYTPIIIHIX yMOB; OCHOBHI
HAIPSIMHA 30BHINTHBOIIOIITHYHOT Ta BHYTPIITHBROTIOJITHYHOI JISTIBHOCTI JIEpyKaBH
JUIs 3a0e3nedeHHs i HalllOHAJIBHUX IHTEepeciB 1 O€3IeKu; HampsMH Ta 3aBIaHHS
pedopMyBaHHS 1 PO3BUTKY CEKTOpPY O€3leKu Ta O00OpOHH; pecypcH, HEOOXimaHi
st peamizarii Ctparerii. 3a3HaueHe 00’€KTUBHO OOYMOBIIOE€ BPaxXyBaHHS TPH
3MIACHEHH] JEP>KaBHOTO YIMPAaBIiHHA BCIX (PAKTOpiB, ICHYIOUHX K Y CHCTEMI
OyIb-IKOTO XapakTepy, TakK 1 cHenudidHicTh, MO NpHUTaMaHHA 3a3HAYCHIM
cuctemi. bimpImmx 3 HHUX BKE JaBHO Ha3BaHa, M0 OOYMOBHWJIO ICHYBaHHS
edekTHBHUX 3ac00iB mpoTHaii iM. BomHOYac icHye peanbHa 3arpo3a MosiBH HOBUX
HeOe3NeK, Ha sIKI HeoOXiJHE BIANOBIIHE pearyBaHHs. Ha Ham mormisia, mopsia

3 BIIOMUMU 3arpo3aMu, MNPOTH SKUX 3aCTOCOBYIOTh HEOOXIJHI 3aXO0Ju MPOTHUJIIL,
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3’SBWJINCh HOBI, Ha sIKI HEOOXIJHO pearyBaTH HEBIAKIAJAHO W BXKHUBATH
JIOBrocTpoKoB1 Kpoku. CTpaTerisi € TOW CHUCTEMOIO, SIKa J03BOJISIE 3pOOUTH IO
po0OTYy y Mo€eHAHH] 3 OaraThMa (pakTopamu.

Oco6nuBy posb Bifirpae mpoiec (popMyBaHHS INTMOOKO BIANPAIILOBAHOTO
HAyKOBIIIMH 1 TIPAaKTUKaMHU TIOJIOKCHHS 3arajIbHOIII0Y0T CUCTEMH, pearyBaHHs Ha
COLIIAJIbHO HEOe3MeuH1 3arpo3u, BUXOASUM 3 1i 3aBAaHb 1 OpraHi3aliiHO-IIPaBOBUX
MEXAHI3MIB 1X JOCATHEHHS.

[IpakTyka TmOKa3ye, 110 TPABOOXOPOHHI OpraHd, 3a OCOOJIMBICTIO
MOKJIaJICHUX Ha HUX (PYHKIIiH, BiIirparoTh QyXe BaXIIHBY posib. KoXeH 3 HUX Mae
CBOIO pOJIb, 0€3 HaJIe)KHOTO BUKOHAHHS $KOi HEe Oyae JOCATHYTO 3arailbHOl
NPaBOOXOPOHHOI MeTh. JlOoCBim COMIaTBbHOTO JKHUTTS JIOACH € OCHOBOIO IS
BiJIIIPAIFOBaHHS SK IMO3UTHBHOIO, TaK 1 HETaTMBHOTO PE3Y/IbTaTy YIPaBIiHHS
CKJIQJHUMHU CHCTEMaMH OYJb-SKOTO THIYy, BUIY, 1110, 0€3YMOBHO, CTOCYETBHCS 1
nutaHb Oesneku. CBO€r uepror, 0ocBia (axiBIiB y MPaBOOXOPOHHIN cdepi
BUCTYNA€ TIEI0 OCHOBOIO, SIKa CIYTrye MATPYHTSIM [JIsi MOXIJIUBOCTEH TMpu
HAyKOBO-TEOPETHUYHIN IMIATOTOBIII BUPINIMTA HAWUCKIAMHINI TpoOiIeMu Yy
BiMoBiHUN cdepi. JIOmMIBHUM 1 B TEBHUX BHMAAKaX YyKpald HEOOXiIHHM €
BUKOPHUCTAHHS HAaIpalloBaHh HAyKOBO-TPAKTUYHUX CIIBPOOITHUKIB, YYCHUX,
Criemiaizaiio KOTPUX y3arajibHIOIOUHd MOXJIMBO IMO3HAYUTH SK (DOPMYBaHHS Ha
TEOPETHYHO-TIPABOBOMY  PIBHI  MEXaHI3MIB  IMPOTUCTOSHHS  MPOTUIIPABHUM
MOCSTaHHSIM Ha TPOMAACHKUN TMOPSNOK Ta Oe3meKy, 3amo0iraHHs ymoBaMm ix
ICHyBaHHSI.

Onniero 31 cdep, sAKy HEOOXITHO IMOCTIHHO 3alMIIATH IIiJ] YBarorw
KPUMIHAJICTIB, € KibepHeTHKa, sika € iH(OOpPMAIIHHUM MIATPYHTSIM COIIAIBHOTO
OyrTs. HeoOximHoro BOaudaeThcsi BUpoOka ab0 3BEpHEHHS yBaru Ha TPUHIIHAITH
nocTiiHo1 dopmariii 1iei chepu y Bciii MHOKHHI iCHYBaHHSA ii popM. Jlopeunum €
MPUBEJICHHS LIUTATH MaTepialliB 3 II€1 TEMATUKH, IKY MICTITh y c001 MaTepiaiu 3

Bikinenii — BinbHOI eHmukimonenii. KiGepHernka (maB.-rp. xvPepvntikn —
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«MHCTELTBO YHPABIIHHI» BIJl KUBEPVNTNG — «KEPMAHUY», «CTEPHOBUI») — HayKa
PO 3arajibHi MPUHIUIKA KEPYBaHHS B KOMIUIEKCI CKJIaJHMUMHU (MHOXXWHHHUMHU)
CUCTEMaMHU pPI3HOMAHITHOI TPUPOJIX TMOXOKEHHS (HAmpUKIad, Y TEXHIYHUX,
010JIOT1YHHX, COIIaIbHMUX Ta 1H.) [5].

CydacuHi mnporecu ynpaBiiHHA y cdepl Oe3neKkd 3HAYHOK MIPOIO
IPYHTYIOTbCS Ha KIOEpHETHMUHOMY IMIAXO[l, SKUWA mnependayae BUKOPUCTAHHS
iHpoOpMaIITHUX  TEXHOJIOT1 Ta CHCTEMHOrO0 aHalizy g TNPUHHATTA
YNPaBIIHCHKUX PILIEHb.

KiGepHeTtnka po3risgaeTscsi SK HayKa TMpO YINPaBIiHHSI CKIATHUMH
CHUCTeMaMH, IO JO03BOJISIE JOCITIKYBAaTH TIPOIIECH OJIepKaHHsS, OOpOOJIICHHS Ta
nepenayi iH@opmanii. BuxopucranHs KiOepHETMUYHHUX TPUHLHUIIB 3abe3nevye
dbopMyBaHHA €()EKTUBHUX AaJITOPUTMIB JISTIBHOCTI TPAaBOOXOPOHHHUX OpPraHiB,
OiIBUIIYE PiBEHb MPOTHO3YBaHHS KPUMIHOTEHHHUX TIPOLECIB 1 CHOpHUSAE
OTIEpaTUBHOMY pearyBaHHIO Ha 3arpo3u.

[HdopmartiliHi TEXHOJIOT1i CTalOTh KJIHOYOBHM IHCTPYMEHTOM SIK Yy
TUSTTBHOCTI TIPABOOXOPOHHUX OpraHiB, TaK 1 y B3JIOYMHHIKN nisutbHOCTI. lle
3YMOBIIIO€ HEOOXITHICTh MOCTIHHOTO BIOCKOHAJICHHS MeXaHi3MiB iH(OpMaIiiftHO1
Oe3IeKr Ta KOHTPOJTIO 32 BUKOPHUCTAHHIM 1H(POPMAIIHHUX PECypCiB.

Binarak, kibepHeTHKa — 1€ Hayka MpO 3arajbHI 3aKOHHM OJIep)KaHHS,
30epiraHHs, TepeaaBaHHS W IMEpeTBOPeHHS iH(oOpMaIlli y CKIATHUX CHCTeMax
yIIpaBJIiHHS.

3a OCHOBY BapTO OpaTH BKE€ HaBEJACHHWW IOCTATHHRO TIOBHUU TIEepeiik
MOTPIOHUX I TPOIECiB OOpOTHOM 3 MpOSIBAMU OPraHI30BAHOI 3JIOYMHHOCTI
iHGOPMAITIITHO-TEXHOJIOTTYHUX 3ac00iB, OCOOJIMBO THX, SKI MalOTh Cy4acHUU
piBeHb peaizallii JOCATHEHb HayKOBO-TEXHIYHOTO MPOrpecy, Mo Kpaik HeoOXiaH1
71t TOTped mporieciB eheKTHBHOT OOPOTHOM 3 BIIMOBITHAM 3]I0M.

AHani3 Cy4acHOro CTaHy KPUMIHOTE€HHOI CHUTYyallli JO3BOJS€ BUOKPEMUTH

HU3KY HOBHUX 3arpo3, 110 NoTpeOyOTh 0COOJIMBOT YBaru Jep>KaBH.
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[lo-mepuie, cmocTepiraeTbCsi TEHIAEHLI NPOHUKHEHHS MPEACTAaBHUKIB
OpraHi30BaHUX 3JIOYMHHHUX YIPYNOBaHb JO BIMCHKOBUX 1 MPaBOOXOPOHHUX
cTtpykTyp. HasiBHICTH gocTymy mo0 30poi Ta ciy»k00Boi iH(opmarlii cTBOpIOE
MepeTyMOBH ISl BAKOPUCTAHHS IIUX PECYPCIB Y 37I0OUMHHUX ITLISIX.

[To-ngpyre, 3HauHy HEOE3NMEKYy CTAHOBUTH BUKOPUCTAHHS 1H(pOpMAIIHHUX
TEXHOJIOT1A JIJII MAaHINyJSIli CYCHUIBHOK CBIIOMICTIO Ta jAecTtaburizarii
NOJITUYHOI ~ cucTteMu.  ToTalbHM  1HGOPMAIIHHUN  KOHTPOJIb  MOXKE
BUKOPUCTOBYBATHCS SIK IHCTPYMEHT BIUTMBY Ha CYCIIIBCTBO.

[lo-TpeTe, ueHTpanmizallisi MNPUWHATTA  YNPABIIHCHKUX pillleHb 0e3
HAJIGKHOTO  KOHTPOJIO  CTBOPIOE  PHU3UKMA  3JIOBXUBAaHHS  BIAJHUMH
MOBHOB&)KCHHSIMH, [0 MOXKE CHPHITH IOIIMPEHHIO KOPYIIIii Ta OpraHi30BaHOI
3JI0YMHHOCTI.

[To-yeTBepTe, PO3BUTOK AITOPUTMIYHMX TEXHOJOTI CTBOPIOE HOBI
MOXJIMBOCTI SIK JIJIs ITIABUINEHHS €(QEKTHBHOCTI JEp>KaBHOTO YIPaBIiHHA, TaK 1
JUTSI BIIOCKOHAJICHHSI 3JIOYMHHUX CXeM. BUKOpHCTaHHS aBTOMaTH30BaHUX CHCTEM
OPUMHSTTS pillieHb TOTpeOye HaJEKHOTO MPABOBOTO PETYITIOBAHHS.

3’ ABJISIFOTHCSL HOBI 3arpo3H, TaKl SIK:

— TMPOHUKHEHHS OPraHI30BaHMX 3JI0YMHHUX YTBOPEHb 10 JEP>KaBHHUX
30poiiHux ¢opmyBaHb MiHicTepcTBa OOOPOHM, TMOJIOHUX BOEHI30BAHUX
dbopmyBaHb 1 BiZoMCTB. Taki BUMHKM MarOTh OaraTo MOTHBIB, sIKI Ha MEPEBIPKY
3aBXJIM MAalOTh KPUMIHOT€HHE MIAIPYHTsA. BomgHowac Taki 1ii MalOTh 3TOYMHHHM
3a]lyM, KM TPUKPUBAETHCS COLIAJBHUMHU 3aJyMaMH OJaroiifHOTO XapakTepy.
HasBHICTH y KOpUCTyBa4a MOXIJIHBOCTI OMYCKY 110 odiriitHo odopmiieHoi 30poi
Bi[pMBA€ TEPCMNEKTHBU MAHIMYJTIOBAaHHS HEIO MPH TOMY, IO BOHH MAalOTh
iHbopMartlito gocTaTHRO odimiiiHOro Xapaktepy. Hacwins, cBo€wo ueproro,
BHCTYIIA€ TMPIOPUTETOM IXHBOI 3JIOYMHHOI JISTILHOCTI, TP  MOYKIHBOCTI

MPUXOBYBATH Ta MIAYMHATH 1HIIHUX OCI0 CBOEMY 3aIyMYy.
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VY cy4acHMX yMOBax >KUTTS CYCIIJIbCTBA, MaM ATAIOYM MPO TOTAIBHUN PyX
10 TEXHIYHOMY MPOTPeECy, 1€ CTa€ 0COOIMBO HEOE3MEUHUM;

— BCTAHOBJICHHS COIlIaJJbHO HEOE3MEYHOr0 MOJITUYHOTO PEXUMY, IO
BUKOPUCTOBY€E KIOEPHETMUHHMM MOTEHLIa], SKUH OyJl0 HampalboBaHO MPOTATOM
yChOT'O PO3BUTKY CYCILIBCTBA.

Takili migxig 3MEHIIye MOXJIUBICTh CYNPOTHBY 3JI0YMHHOMY 3aAyMy 1
NPUKPUBAE 11€0JI0T1I0 pabCTBa, MpHU 3arajbHiil OyTadopHii CyTHOCTI LMBLII3aLI].
Macmtabu 1boro MokHa CpuiMaTtd Biji MIHIMQJIBHOTO, 200 CYyTO MIHIMAJIbHOTO
pO3MIpy 10 MPAKTUYHO HEOOMEXKEHOTO po3Mmipy, riobamizamii. ToranbHUM
KOHTPOJIIb HaJ[ CYCHIBCTBOM IPEACTABISETHCS K 0aThKiBChbKE KIIOMOTaHHS. Pouib
iHbopMaIlii y IbOMY BUIAJKY Ba)KKO MEPEOIIHUTH SIK 3 MO3UTUBHOTO OOKY, TakK 13
HeraTUBHOTO. JKUTTS Nto/Iell cTae HaJAMIPHO 3aJIKHHUM Bil TOTO, Y YHiX pyKax
3HaXOJUTHCS MPABO KEPYBATH JIFOJIbMU 11032 iX BOJICIO;

— MEeHTpati3alisd NPUIUHATTS pillleHb MPUBATHOTO XapakKTepy, HE3BAXKAIOUU
Ha 1X HIrU1i3M y pisHuX cepax. [Ipu 3aranpHii crieKymsiii iHTepecaMu JIH0IMHH,
PIIIIEHHS MPEJCTaBIAIOTHCS B SIKOCT1 MO3UTUBIZMY I Ti100anbHOi MeTh. Coriym
BUCTYMA€ TUM XTO BUKOHYE PIIICHHS HE 3Ba)Kal0YM Ha MEPCOHAIBbHE OCMUCICHHS
CBOIX Ai#t (hi10cOPChKO HETYMAHITAPHOTO XapaKTepy;

— COLlYM MiJJA€ThCA TAaKOMY IUICCIPIMOBAHOMY BIUIMBY, KM 3aBISIKU
TEXHIKO-METOJIUYHOMY BpETyJIFOBaHHIO, BIAIIOBITHO bi (o) [IOCTaBJIEHOT
«KEPIBHUKOM» METH, BUKOHYE (DYHKIIIT PI3HOIUIAHOBOTO Xapakrtepy. [Hdopmarris €
3acO000M MaHIMyJIIOBaHHS JIIOJUHOI0 03 ypaxyBaHHS OCHOBHOTO ii 3HAYECHHS —
KUTTS. Pexnama TexHIKO-OOpOOIEHOro 3axoiy MOXe OYTH MpeIcTaBlieHa SK
Oe3aibTepHATUBHMI 3aci0 3a0e3MeueHHs MACINBOTO iICHYBaHHS 0€3 MOPaJIbHOTO
foro HamoBHEHHS. TeXHIKO-METOJUYHE O0JIaJJHAHHS BUCTYIAE €IMHUM 3aCO00M,
HEMEPCOHANII30BAHUM, 3aBISKH SKOMY MOXIHWBO OTPUMYBAaTH B  IKHUTTI

3a/I0BOJICHHS;
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— CTBOPEHO CHCTEMY alTOPHUTMIB, 3aBASKH 3aCTOCYBaHHIO SIKUX MOXKIIUBO
JIOCATHYTH MaKCUMalIbHO e(eKkTHBHMI pe3ynpTaT. BiH y Oyap-KOMYy BHIIAIKy
Mae 3a MeTy 3a0e3Ne4eHHs] K MO)KHA OUIbIIOi pe3yJIbTaTUBHOCTI MOTped Ta
IHTEpeCiB JIOAMHU ¥ 30€peKeHHs] OTOYYIYOro cepefoBuIla. JroauHa MmoBHHHA
MaTd TOTEHLIaJ, CHPOMOXXHMHM 3a0e3medyBaTH $K 1HAMBIAYyadbHI, TakK 1
KOJIEKTUBH1 MOXXJIUBOCTI. OCHOBHUM BHUCTYyMNa€ Oa)KaHHS KOPUCTYIOUUCH MEBHOIO
CYKYITHICTIO [Tiii JOCSTTH MaKCHMajbHO €(EeKTHBHOTO CTaHy TOTO YW IHIIOTO
OTOYYIOYOTO  CEpPEeNOBHUINA. AJTOPUTM Ma€ BHUCTYNMAaTH  MEPIIOOCHOBOIO
YIPaBIIHCHKOTO PIIICHHS 1 11e 6€3 CYMHIBY, SIKILO Hi, TO 11€ 3BOPOTHUHN OIK YChOTO
KUTTEBOTO IUKITY K OKPEMOi JIFOIMHHU, TaK JIFOJICHKOI ITUBLTI3aIlii 1 PUPOIH;

— TEXHIYHUM TPOrpec BUCTYMAE MIATPYHTSIM 3aCTOCYBaHHS HOBITHIX (opM
iHbopMarliiiHo 3a0e3MeyeHHs] COI[lalbHOTO CepeJoBHIa Yy BCEOIYHUX HOro
nposiBax. PazoM 3 THM B HOTO CyTi JIeXXUTH HE TpaJHIliifHa, MT03aaKTUBHA (opMa
JIOBEJICHHSI CBO€i MPAaBOTH, a 3aCTOCYBaHHS apryMmeHTallli nmpuxoBaHoi. PoOota
BEJIEThCS 13 3aCTOCYBAHHSIM  TEXHOJOr1i, sKa He TMoTpedye ojep>KaHHA
M03aCUCTEMHOT0 (piHAHCYBaHHA. TBOpuYa OCHOBA € TOJOBHOK JUJIi TOro mio0
po0oTa BUKOHYBaJach. 3a CBOEI CYTTIO 1H(OpMaIlis BUCTYIA€ OCHOBOIO KHUTTS
JIIOJTUHHM, JUIS SIKOi BOJIOJIHHS HEH € moTpeboro BceOiuHOK. B 1boMy 1 mossirae
OCHOBHA 03HaKa IMPOTPECHUBHOCTI TAKOTO BUY JISUTBHOCTI.

Cytp TexHousorii iHdopMariiiHoro 3abe3reueHHs COIliyMy € TIEH
ditocodiero, 6e3 sIKOT HEMOXKIMBO 11 ICHYBaHHS;

— OprasizaiiiHa cxema CHCTeMH VIpPaBIIHHS MpolecaMu OopoThOu
3 OpPraHi30BaHOIO 3JIOYMHHICTIO. 3a 3arajlbHUM ITJIXOJO0M, SK HE IapaJoKCcajabHO,
3JIOYMHHICTh Ma€ PI3HOMAHITHUN XapakTep opraHizamii. Y 1poMy BHUIAAKY
KiIOEpHETUIHHI aCTIEKT BIJIrPa€c My’Ke BaXKIUBY POJIb.

ComiyMm mepeayciM € opraHizaTopoM TI€BHOI CHpaBH, 3 OYIKYBaHHSM

MOTPIOHUX MOMY PE3YIbTaTIB;
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— BHUKOpUCTaHHA 1H(pOpMaIllli, OTPUMAaHOI JeraJbHUM LUIIXOM, JJIs
mikBigamii Oyab-sKoi U031 mpo (akTUYHM cTaH copaB abo Oyab-sSKOro
MOJIOKEHHSI 0C10, sIKI BUCTYIMAalOTh OO0 ’€KTaMu MpaBoBOro BIUIMBY. KoxkeH 3
cy0’€eKTiB peanizauii pyHKIIH TPaBOOXOPOHHUX OPraHiB y Tii 4M 1HIIINA cepi Mae
JOJIEP>KYBAaTUCh TPABUII, 3aKPIMICHUX Y 3aKOHOAABCTBI. [H(opMalliss He mOBUHHA
OyTH BUKOpPUCTaHA Hi BIIHOCHO MO3UTUBHOTO a00 HETaTUBHOI'O CYNEPHUKA, H1 JJIs
11711, sIka Hece B co0l MOTEHIIHHY ab0 peanbHy 3arpo3y >KUTTIO JIIoAuHI. Takuii
NPUHIUN € TIapaJOKCAIbHUM JUIS COLIAIBbHUX pealliid, oJHaK 0e3 Horo BU3HAHHS
HE ICHY€ AIUCHOCTI JIsl KUTTS. MOpaNbHICTh Y 3arajJbHOMY BHIJISl HE MOBUHHA
COpUMaTHCh K Ta CyOCTaHIIisl, [0 BUHMKJIA HacaMmIiepe]] 3 PeiriiHOl MIKOJIH.
Ile cyTHICTH COIIATBHOTO KUTTA. 3TYOUTH KUTTS JIIOJWHHU, HaBMUCHO ab0 TIO
HEO0OEPEIKHOCTI, 3aBKIU € 3JIOYMHOM SIK 3 TO3UIIIN IOPUCTIPYACHI, TaK 1 MOpaTi.
[HpopmMmallis € CyTTIO JIFOJICHKOTO YKUTTS, a ii JIMCHICTh — TApaHTIEIO COIIAIBHOTO
OyTTS.

TexHONOT1YHICT, BHUCTYNA€ €IWHOI0 3arajJbHOCHUCTEMHOIO OJIMHHUIICIO,
OJIHUM 3 TFOJIOBHUX YTBOPIOIOUMX YWHHHUKIB, SKI BIAITPAalOTh OCHOBHY pPOJb VY
poboTi Takoi CKIamHOi CcUCTeMU. BH3HaHO4YM TaKy SKIiCTh, OyJIb-SIKOMY
OpraHizaTopy JOiSUTBHOCTI HAQJAE€ThCS  yHIKAJbHA  MOXJIMBICTH  3IHCHUTH
TEXHOJIOT1YHY po0OoTYy, Y Tiii ¢hopmi, sIka BIAMOBIAAE MPUPOAHINA CYTHOCTI TOTO YU
iHIIoro o0’ekTa BIUIMBY. MOJICNIIOBAHHS K MPOIEC KOHCTPYIOBAHHS, OUIBIIOO
MIpOIO BIATIOBIA€ CYTHOCTI MPOIIECIB MPOTUCTOSIHHS 3arpo3aMm. OpUTiHAIBHICTH
31€OUTBIIOTO BIJIMOBITAE 11 HOPMI, J1a€ MOXJIMBICTD JIATH OLIBII 00AyMaHO, IO
nepenbavae i iHIIIATUBY B aITOPUTMI MPUUHATTA 1bOTO pimeHHs. KoxHa rpyma
¢daxiBIiB Ma€ Ha METI HE TUIBKH IIOKa3aTH CBOIO CIIPOMOXKHICTH BHPOOHUTH
pIlICHHS, ajie i BUHECTH MPAKTHYHE KOHKPETHE 1H)XKCHEPHO-TEXHIYHE PIllICHHS.
Ile came 1 xapakTepw3ye TBOPYHMX JIOJICH, 3aHHATHUX CBOEIO MPOGECiHHOIO
crpaBoro. JIjis1 HaltOUIBII MOBHOTO 3A1MCHEHHS YNPABIIHCHKOTO BIUIMBY MNOTPi1OEH

aJTOPUTM, SIKUM HE MPOCTO MA€ TiIHY Ha3BY, a i BCEOIYHUI 3MICT.
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Bucnosku. TakuM 4MHOM, YTOCKOHAJIEHHSI CUCTEMH IPOTHUAIT OpraHi30BaHii
3IOYUHHOCTI TIOBHUHHO 3AIMCHIOBAaTHCS 3a TaKUMH OCHOBHUMH HampsSMaMH:
— PO3BUTOK MIXBIJJOMYOi B3a€EMO/IIi MPABOOXOPOHHUX OPraHiB; — 3alPOBAKEHHS
cydyacHUX 1HGOpMaIIHHO-aHATITUYHUX CHUCTEM; — YJIOCKOHAJIEHHS HOPMAaTHUBHO-
paBoBOi 0a3u OOPOTHOM 3 OPraHI30BaHOIO 3JIOYMHHICTIO; — MIJBUILCHHS PIBHS
npodeciiiHoi MIATOTOBKM MPAIliBHUKIB MPABOOXOPOHHUX OPraHiB, — PO3BUTOK
MDKHapOJHOTO  CHIBpOOITHMITBA Yy cdepi  OOpoThOM 31  3JIIOYMHHICTIO;
— 3aIPOBA/KEHHSI CHCTEM TMPOTHO3YBAaHHS KPHUMIHOTEHHUX TPOIECiB HA OCHOBI
aHaJi3y BEJIMKUX MACHUBIB JJaHUX.

Oco0nmBO1 akTyalbHOCTI HaOyBae (OpMyBaHHS KOMIUIEKCHOI Mojeni
NpOTHIIi OpraHi3oBaHii 3JI0YMHHOCTI B YMOBaX BOEHHOTO CTaHy, SKa MOBHHHA
BPaXOBYBATH B3a€MO3B’ 30K KPUMIiHAJTBHUX, TCPOPUCTUYHHUX Ta iHPOPMAIHHUX
3arpos.

OpranizoBaHa 3JIOYMHHICTh Y CYYaCHUX YMOBaxX € CKJIQJHHMM COI[iaJIbHO-
IPaBOBUM  SBHUINEM, IO TOCTIHHO  TpaHCHOPMYETbCA  TiJ  BILUIUBOM
TEXHOJIOTIYHOTO PO3BUTKY Ta BOEHHO-TIOJITHYHUX (QaktopiB. EdexrurHa
OPOTUAIS I[bOMY SIBHIIY MOJIMBA JIMIIE 33 YMOBH (POPMYBaHHS KOMILJIEKCHOI
CHUCTEMH OpraHi3alliiHO-IPaBOBUX MEXaHI3MIB, 3aCHOBAaHOiI Ha BHKOPHCTaHHI
cydacHHUX 1HGOpMAaIIHHUX TEXHOJIOT1H Ta KIOEPHETUIHUX METOIB YIIPABIIiHHS.

[ToganbImuii pO3BUTOK CUCTEMH OOPOTHOM 3 OPraHi30BaHOK 3JI0YMHHICTIO
MMOBUHEH I'PYHTYBATUCS HA BIOCKOHAJIEHHI HOPMATHBHO-TIPABOBOT'O PEryIOBaHHS,
MiABUIIEHHI  €(PEeKTUBHOCTI  MIJIBHOCTI  MPaBOOXOPOHHUX  OpraHiB  Ta

BIIPOBA/PKCHH1 IHHOBAIITHUX YIIPABIIHCHKHUX T1IXOI1B.
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ABTOMATHU30BAHI CUCTEMHM MOHITOPHUHI'Y Y CUCTEMI
IUBLJIBHOI'O 3AXHCTY: YIPABJIIHCbKUM MOTEHIIIAJI
U ®POBUX TEXHOJIOI'TH TA PU3UKHU IX BUKOPUCTAHHSA

AUTOMATED MONITORING SYSTEMS IN THE CIVIL PROTEC-
TION SYSTEM: MANAGEMENT POTENTIAL OF DIGITAL TECH-
NOLOGIES AND RISKS OF THEIR USE

Anomauyis

CrarTi0O MPUCBAYEHO KOMIUIEKCHOMY JOCIHIPKEHHIO aBTOMATHU30BaHUX
CUCTEM MOHITOPUHTY $IK KIIOUYOBOTO E€JIEMEHTY CYyYaCHHUX CHUCTEM IMBLILHOTO
3aXMCTy B yMmoBax IudpoBoi TpaHcopmallii Ta 3poCTaHHA CKJIATHOCTI
HaJ3BUYAHUX curyamiii. OOrpyHTOBaHO, IO I1HTEHCHU(]IKAIA TPUPOTHUX,
TEXHOTCHHHMX 1 COIIaJIbHUX 3arpo3, TJI00aNbHI KIIMAaTH4YHI 3MiHH, ypOaHi3aliiHi
MpolleCH Ta 3pOCTal0dya  B3aEMO3ANEKHICTh KPUTUYHOI  1HOPACTPYKTYpHU
3YMOBIIOIOTh HEOOXINHICTh MEPEXOMy BiJl PEAKTUBHUX MOJENEH pearyBaHHS 10
MPOAKTHUBHUX  MMIIXOMIB  YOPaBIIHHA  pU3UKaMHU. Y  I[bOMY  KOHTEKCTI
aBTOMATH30BaHI CHUCTEMHU MOHITOPUHTY HaOyBalOTh OCOOJMBOTO 3HAYCHHS,
OCKLThKHY 3a0€3MeuyroTh Oe3nepepBHUil 30ip, 00p0oOKy Ta aHAI3 BETUKNX MACHBIB
JaHUX Y PEKUMI PEaTbHOTO Yacy.

JloBenieHo, 10 MO€EJHAHHS CEHCOPHUX MEPEkK, CYMYTHUKOBUX TEXHOJIOTIH,

0e3nutoTHUX MIaThopM, reoiHGOpMaALIMHUX CHUCTEM Ta AJTOPUTMIB IITYYHOTO
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IHTENIEKTY CTBOPIOE MPHUHIIMIIOBO HOBI MOXIIUBOCTI AJIi PAaHHBOTO BHSIBICHHS
3arpo3, MPOTHO3YBaHHS PO3BUTKY HAA3BUYAMHUX CUTyallld 1 MIATPUMKHU
YNPaBIIHCHKUX pilleHb. Haronomexno, 1o aBToMaTU30BaH1 CUCTEMU MOHITOPUHTY
CJIIJT PO3IJIAJIaTH HE JIUIIE SIK TEXHIYHI 3aCO0M CIIOCTEPEKEHHS], a SIK IHTErPOBAHUM
YIPaBIIHCbKUN MEXaHI3M, SKUH 3a0e3nedyye KOOpAMHALID i CcyO’€KTiB
LIMBUIBHOTO 3aXKCTY, ONTUMI3AIII0 PO3NOJALTY PECYpCiB Ta MiABUIIEHHS CTIMKOCT1
CYCITBCTBA 10 KPU30BHX TOTIH.

BonHowac akiieHTOBaHO yBary Ha pu3uKax MudpoBizalii MUBUILHOTO
3aXUCTy, 30KpeMa Ha 3pOCTaHHI BPA3JIMBOCTI KPUTUYHOI 1HPPACTPYKTYpU [0
kibep3arpos, mnpobsiemMax HaIIMHOCTI JaHUX, 3aJeKHOCTI Bif 1H(oOpMaIiitHO-
KOMYHIKAI[IMHUX  TEXHOJOTid 1  HEOOXIAHOCTI  MiABHINCHHS  HU(pPOBOT
KOMIIETEHTHOCTI TIepcoHaTy. 3po0JIeHO BHCHOBOK, III0O aBTOMATH30BaHI CUCTEMH
MOHITOPUHTY BIAIrpaloTh BU3HAYAIBHY POJIb y MOJIEPHI3AIl CUCTEM LUBLUIBHOTO
3aXUCTy, 3a0e3nmedyroud TMepexill [0 TMPOAKTUBHUX MOJENed yIpaBliHHSI
PU3HMKAMH Ta MiBUILEHHS e(DeKTUBHOCTI pearyBaHHs Ha HaA3BHYaiiHi cuTyanii. Ix
BUKOPUCTAHHS CIPUSE CBOEYACHOMY BHSIBICHHIO 3arpo3, MIABUIIEHHIO SKOCTI
YIPABIIHCHKUX PIMICHB 1 3MIIHEHHIO CTIMKOCTI CYCITUIBCTBA 10 KPHU30BUX IOJIi.
EdextuBHE BNpoBaKEHHS aBTOMAaTH30BAaHMX CHCTEM MOHITOPHUHTY MOTpedye
MOETHAHHS TEXHOJIOTTYHUX IHHOBAIIM 13 HAJICKHUM YIIPaBIIIHHIM, HOPMAaTHBHUM
pPEryJIIOBaHHIM Ta KOMIUIEKCHUMH 3aX0JIaMH 3 KiOepOe3IeKu.

Knrouosi cnosa: MUBITBHAN 3aXHCT, HAJA3BUYANHI CUTYyaIlii, aBTOMaTU30BaH1

CUCTEMU MOHITOPUHTY, ITU(POBi3allis, yIpaBiIiHHSI pU3UKaMH, KibepOesmneka.

Abstract

The article provides a comprehensive analysis of automated monitoring sys-
tems as a key component of modern civil protection systems in the context of digi-
tal transformation and the increasing complexity of emergencies. It is substantiat-

ed that the intensification of natural, technological and social hazards, global cli-
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mate change, urbanization processes and the growing interdependence of critical
infrastructure necessitate a shift from reactive emergency response models to pro-
active risk management approaches. In this regard, automated monitoring systems
play a crucial role by enabling continuous collection, processing and real-time
analysis of large volumes of data.

The study demonstrates that the integration of sensor networks, satellite
technologies, unmanned platforms, geographic information systems and artificial
intelligence algorithms creates fundamentally new opportunities for early threat
detection, emergency forecasting and decision support. Automated monitoring
systems are conceptualized not merely as technical observation tools, but as inte-
grated managerial mechanisms that enhance coordination among civil protection
actors, optimize resource allocation and strengthen societal resilience to crises.

At the same time, the article highlights the challenges associated with the
digitalization of civil protection, including increased exposure of critical infra-
structure to cyber threats, data reliability issues, dependence on information and
communication technologies and the need to improve the digital competencies of
personnel. It is concluded that automated monitoring systems play a decisive role
in the modernization of civil protection systems, ensuring the transition to proac-
tive risk management models and increasing the efficiency of emergency re-
sponse. Their use contributes to the timely detection of threats, improving the
quality of management decisions and strengthening the resilience of society to cri-
sis events. The effective implementation of automated monitoring systems re-
quires a combination of technological innovations with proper management, regu-
latory regulation and comprehensive cybersecurity measures.

Keywords: civil protection, emergencies, automated monitoring systems,

digitalization, risk management, cybersecurity.
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Ilocmanoeéxka  npobremu. CydacHI CHUCTEMH  IMBUIBHOTO  3aXHUCTY
(YHKIIOHYIOTh B yMOBaX 3pOCTal0U0i KUIBKOCTI Ta CKIaJHOCTI 3arpo3, sIKi MaroTh
OararoakTopHHUIl 1 MIKCEKTOpaldbHUM Xxapaktep. Hana3zpuualini cutyamii nepani
YacTIlle XapaKTepU3yIOThCs BHCOKMM PIBHEM HEBU3HAUEHOCTI, IIBUIKOIO
JUHAMIKOIO PO3BUTKY Ta 3HAYHUMHU COLIAJIbHO-€KOHOMIYHMUMH HACI1IKaMHu.
TpaauuiiiHi MiAX0au 10 pearyBaHHS, 3aCHOBaHI MEPEBAXKHO Ha MOCT(HAKTYMHHX
TisIX, BUSBISIOTHCS HEJOCTATHBO €(MEKTHMBHUMH ISl 3a0€3MEUCHHS HAJIECKHOTO
piBHsI O€3MEKN HACENICHHS 1 3aXUCTY KPUTUYHOI IHPPACTPYKTYPH.

Y 1pOMYy KOHTEKCTI aKTyali3yeTbcs moTpeda y  BIOPOBAKEHHI
aBTOMAaTHU30BAaHUX CHCTEM MOHITOPHHTY, 3JaTHHX 3a0e3Me4YnTH Oe3repepBHE
CTIOCTEPEIKEHHS 32 MOTCHIIIMHO HEOE3MEeUHUMH MPOIECaMH, CBOEYACHE BHSIBIICHHS
3arpo3 1 MATPUMKY  YIOPaBIIHCBKUX  pilieHb. BojgHouac  BiJICYTHICTH
KOMIUIEKCHOTO OaueHHS pOJIi TaKUX CHUCTEM, IX YNPaBIIHCHKOTO TMOTEHIIATY Ta
OB’ SI3aHUX 3 HUMU PU3UKIB OOYMOBIIIOE HEOOXUIHICTH TOMAJBIINX HAYKOBHX
JOCIIJKEHb Y 111K cdepi.

AHai3 qociipKeHs 1 myomikaiii. [IpoGieMaTnka BUKOpUCTaHHS [UGPOBUX
TEXHOJIOTI y CHCTeMaxX IMBUIBHOTO 3aXWCTy Ta YIPaBIIHHS HaJA3BHYAMHUMU
CUTyaIlIIMH aKTUBHO JOCIIJDKYETBCS Y TMpalsiX MDKHApOJAHUX OpraHizamii i
HAyKOBHX YyCTaHOB. Y (OKyCl yBaru JOCHITHUKIB TMepeOyBarOTh ITUTaHHS
PaHHBOTO TOTEPEKEHHSI, CUTYaIllifHOT 0013HAHOCTi, MPOTHO3YBaHHS PHU3HUKIB 1
3aCTOCYBaHHSl INTYYHOrO IHTENEKTy Yy cdepi ympaBiiHHA KatacTpodamu.
Bognouac y HaykoBi# JiTepaTypl HaroJomyeTbCcss Ha 3pOCTaHHI KIOEPPU3HKIB Ta
OpraHi3aliifHiX BHKJIHMKIB, MOB’S3aHUX 3 HU(PPOBIZAIIEI0 KPUTHUYHO BAXKIMBUX
CHCTEM.

Pazom 3 TuM 3HayHa dYacTHMHA MyONiKamiii Mae TpPUKIATHAK abo
TEXHOJIOTIYHO OPIEHTOBAHUU XapaKTep 1 HEOCTAaTHLO BHCBITIIFOE aBTOMATHU30BaH1

CUCTEMH MOHITOPUHTY SIK ILUIICHUM YOPaBIIHCHKUN IHCTPYMEHT LMBUIBHOIO
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3axucty [1-5]. Lle 3ymMOBiIIO€ HEOOXINHICTh y3araJlbHEHHS HAsBHUX MIAXOMIB 1
(dopMyBaHHS KOMITJIEKCHOTO HAYKOBOTO OadeHHsI 3a3HAYEHO1T PO OIEMaTHKH.

Memoro cmammi € KOMIUJIEKCHUM aHalli3 aBTOMATU30BaHUX CHCTEM
MOHITOPHHTY $IK CKJIQJJOBOi CHCTEMH IIMBUIBHOTO 3axXHCTy, BH3HAYCHHS iX
YIPaBIIHCHKOTO MOTEHIIaJy Ta OLIHKA PU3MKIB, MOB’S3aHUX 3 LHU(PPOBI3ALIEIO
MIPOIIECIB YIIPaBIIHHS HA3BUYANHUMU CUTYaIIISIMU.

Buknao pesynemamie. ABTOMATH30BaH1 CHUCTEMH MOHITOPUHTY Yy cdepi
UBUILHOTO 3aXHUCTY SIBISIOTH COOOIO 1HTErpoBaH1 1H(GOPMALIMHO-TEXHOJIOTTYHI
KOMIUIEKCH, MpU3HavYeH1 s 300py, 0OpoOKH, aHai3y Ta MOIIKUPEHHS JaHUX PO
CTaH HaBKOJIMIITHBOTO CEpPEJOBHINA, TEXHOTCHHUX OO €KTIB 1 COI[iaIbHUX
MpoleciB. IX KIIOUOBOIO XapaKTEPUCTHKOKIO € 3aTHICTh MPAIIOBATH B PEKHUMI
peanbHOro 4Yacy Ta 3a0e3ledyBaTd MIATPUMKY YMPABIIHCHKUX PIIIEHb HA BCIX
eTamax ymnpaBiHHSA HAJ3BUYAHUMH CHUTYaIlisIMU. 3aBIsIKM aBTOMaTH3allii, Taki
CUCTEMH TMIJBUIIYIOTh MIBUIKICTh 1 TOYHICTh pearyBaHHs, 3MEHIIYIOTh BILUIWB
JIOJICBKOTO (paKTOPY Ta CTBOPIOIOTH MOMJIMBOCTI Jii OUIbII e()EKTHUBHOTO
3aXUCTYy HACEJIEHHS Ta KPUTUYHO BAXKIIMBOI IHOPACTPYKTYpH.

OcHoBHiI (yHKIIIi aBTOMAaTH30BaHUX CHCTEM MOHITOPHUHTY BKJIIOYAIOTh:
— OesnepepBHUI 301p Ta 0OpOOKY JaHUX Y PEKHMI peaIbHOTO Yacy, M0 J03BOJISE
BUSIBIIAITH 3arpo3W /IO iX MPOSIBY Yy KPUTUYHUX MaciiTadax; — MPOrHO3yBaHHS
PO3BUTKY HAJ3BUYAWHUX CHUTYaIlill, 110 JONOMAarae IUIaHYyBaTH NPEBEHTHUBHI Ta
aBapiifHi 3axoqy; — mpiopuTH3alio Ta QimbTpamiio iHGopMalii, mo 3ade3nedye
HAJaHHS PATYBAIBHUM CIIY’)kOaM TUIBKM DPENIEBAaHTHUX JaHUX, — IHTErpaIiio 3
CHUCTEMaMU PaHHbOI'O MOMEPEPKEHHS Ta CUTYALIHHUMHU IIEHTPaMHU, 1110 J03BOJISIE
OTIepaTUBHO KOOPJMHYBATH il y pa3i HaJ3BUYAWHOI CUTYaITii.

Cy4JacHi CUCTEMHU MOHITOPUHTY IHUBLIBHOTO 3aXUCTYy IHTETPYIOTh JEKUTbKA
TEXHOJIOTIH, MO0 3a0e3MeuyloTh KOMIUICKCHUW MiIXiJA J0 BHSIBJICHHS 3arpo3
1 yIpaBIiHHSA ~ HAJ3BUYAHUMM  CUTyalllsIMU. 30KpeMma, CEHCOpPHI Mepexi

3a0€3MeYyI0Th MOHITOPUHT XIMIYHMX, OIOJOTIYHHUX, paaialliiHUX 1 MOXKEKHUX
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PHU3UKIB U MPU3HAYEHI 1S 300py JaHUX MPO KIIMAaTU4YHI YMOBH, PIBEHb BOJIH, PyX
MOBITPSAHUX TMOTOKIB Ta IHINI KPUTUYHO BakiauBl mapamerpu. CBO€r0 4eproro,
CYIYTHUKOBHIM MOHITOPHHI CIPHUS€ OTPUMAHHIO 3HIMKIB TEPUTOPIN y peabHOMY
yaci Ta OLIHII MacmTady KaTtacTpod, TaKuX sIK MOBEHI, MOXkexk1 a00 pyHHyBaHHS
iHppacTpykTypu (30HUM OOHOBUX Aiil). 3aBASKA CYNyTHUKOBOMY MOHITOPUHIY
3a0€3MeuyeThCsl TOYHE BH3HAUCHHS KOOpPAMHAT HEOE3MeYyHUX 00’ €KTIB, 10
N03BOJISIE €(EKTUBHO IUIAHYBATH €BaKyallil0o Ta po3nojul pecypciB. poHu Ta
0€3MiIOTHI JiTalbHI amapaTH BHKOPUCTOBYIOTHCS IS ONEPATHBHOTO BUSBICHHS
MOIITKO/KEHb 1 KOHTPOJIO HaJl BaKKOJOCTYITHUMH PaiiOHAMH; OI[IHKHA HACIiJIKiB
aBapiii 1 OoioBux niid. BoHM ocHamieHi KamMepaMu BHUCOKO1 PO3IUIBHOCTI,
TEIUIOBI30paMH Ta CeHcopaMmH Ta3iB 1 paaiamii. llenTpanizoBani minatdopmu
YIpaBiHHS JaHUMH OO0’ €IHYIOTH YCI1 JpKepena iHdopmallii B €IMHY CUCTEMY U
BUKOPHUCTOBYIOTh AHAIITUYHI QJITOPUTMH JUIS INBHIKOTO TPHHHATTSA PillICHb.
Cucremu o0OpOoOKM BENMKHMX JIaHUX Ta QJITOPUTMU IITYYHOTO I1HTENIEKTY
IIPU3HAYCHI JIJI1 aBTOMATHU30BaHOTO aHaJli3y reTepOreHHUX MacUBiB iHopMaIlii Ta
¢bopMyBaHHS IPOTHO31B PO3BUTKY HaJI3BUYaWHUX cuTyarliii. ColiaapHi Mepexi Ta
mwiaThopMu 0OMIHY iHGOPMAIIIEID CIYTYIOTh 300py OINEpaTHBHUX ITOB1IOMJICHB
BiJl HACEJICHHS 1 MIBUIIIEHHS TOYHOCTI OIIHKH PU3HKIB.

[HTerpamiss 1MX TEXHONOTIA Yy €IMHY aBTOMAaTHU30BaHY CHUCTEMY
MOHITOPHHTY JI03BOJISIE HE JIUIIIEC BUSBIIATH HAA3BUYAMHI MOJIi HA paHHIX CTATIAX,
a ¥ omepaTMBHO pearyBaTH Ha HUX, IUIAHYBaTH NIPEBEHTUBHI 3aXOAH Ta
ONTUMI3yBaTH PO3MOLT PECYPCIB PITYBAIBHUX CITYKO.

OTxe, aBTOMATH30BaHI CHUCTEMH MOHITOPUHTY € KIIOYOBUM €JIEMEHTOM
Cy4aCHUX TEXHOJIOT1A IUBUIBHOTO 3aXUCTYy, OCKUIBKH JO3BOJSIIOTH ONEPATHBHO
BUSIBJIATH HAJ3BUYAliHI TOMIl Ta OIIHIOBATH PIBEHb PU3HMKY JUIsl HACENEHHS Ta
iHbpacTpykTypu. Taki cucTeMu IHTErpyIOTh JaH1 3 PI3HUX JKEPENT — CEHCOPHUX
MEpEX, CYNMyTHHUKIB, [IPOHIB, METEOCTAHI[IH Ta COIIaJbHUX MEpPexK —

1 BUKOPUCTOBYIOTh aJITOPUTMH IITYYHOTO IHTENEKTY JIJIsl iX aHaJI3Yy.
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Jlo ocHOBHUX (YHKIIiIl TAKUX CHCTEM HaJleXaTh PaHHE BHUSIBJICHHS 3arpos,
MPOTHO3YBaHHS PO3BUTKY HAA3BMYAaWHUX MOJAIM, 1HGOpMaliiiHa MiATpUMKa
IUIaHYBAHHS TPEBEHTUBHUX 3aXOJIB 1 KOOpAMHALA M1 CyO’ €KTIB LUBUIBHOIO
3axXucTy. BUKOpHUCTaHHS aNrOpUTMIB IITYYHOTO IHTEJIEKTY Ta OOpOOKH BEIMKHX
JAHUX JO03BOJISIE€ TMIJBUIIUTH TOYHICTh OIIHKKM PHU3HMKIB 1 3MEHIIUTH BIUIUB
JIOACHKOTO (paKTOPy Ha MPOIEC MPUIHSITTS PIlICHb.

Takum uwmHOM, 1MdpoBl T1IATPOPMU YOpPABIIHHS €BaKyalli€elo Ta
KOOPJIMHAITIEI0 I CIYyXO0 € KIIOUYOBUM €JIEMEHTOM CY4YacHOTO IIMBUIBHOTO
3axucTy. BOHM JT0O3BOJSIOTH iHTETPYBaTH JlaHi 3 Pi3HUX JKEPET, aBTOMATH3yBaTH
NpOIECH TMPUHHATTS PIlICHh Ta ONTHMI3yBaTH B3a€EMOJII0 MK PITYBaJIbHUMH
OiApO3aIaMu Ta OpraHaMu BiaAud ¥ e(PEeKTUBHO KOOPAMHYBATH Mii CIIyk0 1
HaCeJICHHSI.

Hudposi mnarpopmu mnpuszHaueHi i IUTAHYBaHHS Ta  YIPABIIHHS
€BaKyalll€l0 HACEJIeHHS, 3 ypaxyBaHHSIM JOCTYITHOCTI MapIIpyTiB, TPAHCIIOPTHUX
MOJKJIUBOCTEN Ta 30H MiJABUIIEHOTO0 PU3UKY; MOHITOPUHTY Yy PEXHMI PEealbHOTO
gacy 3a CTaHOM 1HQPACTPYKTYpH, MJOPOXKHIX TIOTOKIB, IIOTOJHUX YMOB
1 TOTEHIIIMHUX 3arpo3; KOOpAWHAIl Aid PATYBAIBHHX CIIYXKO, BKIIOYAIOUH
PO3IIOALT pecypciB, MPIOPUTH3AIIIIO 3aBJaHb 1 0OMIH OTIEPATUBHOKO 1HGOPMAITIEI0
MDK MiIpO3JaUIaMH; IHTerpamii 3 aBTOMAaTH30BAaHUMHU CHCTEMaMH PaHHBOTO
MOTEpPE/DKEHHST Ta CHUTYalllMHUMHU IIEHTpaMH, 110 3abe3nedye CBO€YACHE
pearyBaHHsS Ha HaJ3BUYaiHI MOJi1; MPOrHOCTUYHOTO aHATI3y PO3BUTKY CHUTYaIIii,
0 JO03BOJIAE TPOTHO3YBATH JWHAMIKY HAJ3BHUaWHUX TMOAIN 1 dopmyBatu
ONTHUMAJIbHI CIIEHapii pearyBaHHS, 3a0€3MeUeHHs B3a€EMOJi 3 TPOMAJICHKICTIO
gepe3 1udpoBi KaHAIW, BKIFOYHO 3 MOOUTBHUMH JOJAaTKaMH Ta BeO-IOpTajaMu,
10 CIpHUs€ CBOEYACHOMY 1HPOPMYBAHHIO HACETICHHS.

Binrak, cy4acHi CHUCTEMH TMBUIBHOTO 3aXUCTy BKJIIOYAIOTh HH3KY
U(PpPOBUX THCTPYMEHTIB, IO MIABUILYIOTh €PEKTUBHICTh €BaKyallli HaCeJICHHS Ta

YOpaBIiHHS pecypcaMH y HaJ3BUYAWHHUX CHUTYallisIX: — MOOUIbHI JTOAATKU JJIst
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OTPUMaHHSI CUTHANIB TPUBOTH, IHCTPYKILIM IIOAO MOBEAIHKA Ta MAapIIpPYyTiB
eBakyarllii, 1o 3a0e3NneuyloTh IBUAKUNA JOCTYN HACEJICHHS J0 HEO0OXiIHOI
1HpopMaIlii Ta 3HWKYIOTh PU3UK MAHIKK; — IIATQPOpMU 00JIIKY pecypciB, BKIOYHO
3 TpPaHCIOPTOM, MEIWYHUMH 3aco0aMM, TaluBOM Ta XapdyBaHHAM, IO
JO3BOJIAIOTh OINEpPAaTUBHO IUIAHYBAaTU Ta PpO3MOAUIATA HAasBHI MareplaiabHl i
TEXHIYHI PECypCH; — CUMYJIAIINHE TUIaHyBaHHA, SKe 3a0e3leuye BHU3HAUYCHHS
ONTUMATBHUX MAPHIPYTIB €BaKyallil 3 ypaxyBaHHAM MOTOYHOTO CTaHY JOPIT, 30H
MiIBUIIEHOTO PHU3UKY Ta IHIIMX OOMEXEHb, IO JO3BOJISIE MOJCIIOBATH pI3HI
clueHapii Ta npuiMaTi HaMOUIbII €()EeKTUBHI YNPABIIHCHKI PILIEHHS; — IHTETPALi0
3 reoiHpOpMallifHUMK CHUCTEMaMHu, 110 3abe3leyye Hao4YHe BiIOOpaKeHHS
CUTYyallil Ha MICLEBOCTI, KOHTPOJIIOE PyX TPAHCHOPTHUX 3ac00IB Ta BHU3HAYAE
0e3MneyH1 MapIIpyTH JUIsl eBaKyailli.

Omxe, iHTErpaiis Takux HUGPOBUX IHCTPYMEHTIB Y CUCTEMH IUBLILHOTO
3aXMUCTY TIABUINYE IIBUAKICTh pearyBaHHs, KOOPAWHOBAHICTh i CIyKO Ta
Oe3IeKy HaceJIeHHS 1111 Yac HaI3BUYaAHHUX TTO/TIMH.

Pazom 3 TUM 3pocTaHHS 3aJ€KHOCTI NUBUIBHOTO 3aXUCTY BiJ HU(PPOBUX
TEXHOJIOT1H CYIPOBOJIKYETHCS MIABUINICHHAM piBHSA KibeppusukiB. IlopymieHHs
IITICHOCTI @00 JIOCTYMHOCTI JaHuX, 3001 B po0OOTI iH(POpMAIIHHUX CHCTEM
1 kibepaTakd MOKYTh MaTH KPUTHYHI HACIIJIKHU NI €()eKTUBHOCTI pearyBaHHs Ha
HaJ3BUYaiiHI cutyamii. Ile 3ymoBmIO€ HEOOXIMHICTH IHTErpalii 3axoiiB
KkibepOe3nekn Ta pe3epBYBaHHS B apXITEKTypy aBTOMATH30BaHHX CHCTEM
MOHITOPHUHTY [6].

Takum uymHOM, TMGPOBI TUIATGOPMHU CTAIOTH HE JIMIIE IHCTPYMEHTOM
VOpPaBIIHHS HAA3BUYAWHUMHU CHUTYaIlisiMA, a W OCHOBOIO CTPAaTETidHOTO
IUIAHYBaHHS Ta MOJEpHI3alii CHCTEM I[MBUIBHOTO 3aXUCTy, IO JO3BOJISIE
3a0e3nevyyBaTy MPOAKTUBHUM MiAXiA A0 3amoOIraHHsS pU3MKaM bl MiJBHUIYBaTH

CTIMKICTh CYCHLUIbCTBA 0 HA/I3BUYAWHUX MOIH.
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BucHoBku.  ABTOMAaTW30BaHI  CHUCTEMU  MOHITOPUHTY  BIJICParoTh
BU3HAYAJIBHY POJb Y MOJIEpPHI3allll CUCTEM IHMBLILHOIO 3aXHUCTy, 3a0e3Meuyrouun
nepexi 10 MPOAKTUBHUX MOJENEH yNpaBiiHHA pPHU3UKAMHM Ta II1JBHUILECHHS
e(DeKTUBHOCTI pearyBaHHs Ha HaA3BUYaiiHi cuTyalii. IX BMKOpHCTaHHS cIpuse
CBOEYACHOMY BHSIBJICHHIO 3arpo3, MIABUIIEHHIO SIKOCT1 YNPABIIHCHKUX PIIIEHB 1
3MILIHEHHIO CTIMKOCTI CYCIUIBCTBA A0 KPU3OBUX MOJ1A. ABTOMAaTH30BaH1 CUCTEMHU
MOHITOPUHTY 3a0€3MeuyoTh MOCTIMHMIA 301p 1 aHATI3 JaHUX Y PEKUMI PEAIbHOTO
qacy, MPOTHO3YBaHHS HAJ3BUYAWHUX CUTyalii Ta e()EeKTHBHY KOOPAWHAIIIIO il
pATYBaNbHUX  cIHyk0. IHTerpamis CEHCOPHHMX  MepeX, CYMyTHHKOBOTO
MOHITOPHHTY, IPOHIB Ta aJTOPUTMIB MAIIMHHOTO HaBYAHHS MI1BUIIYE MIBUJIKICTH
1 TOYHICTH pearyBaHHS, 3MCHIIY€E BIUIMB JIIOJCHKOTO (akTopy U MiABHUIILYE
CTIAKICTh KPUTHYHO BXKIIMBOT 1HOPACTPYKTYpPH.

Hudporsizaiisi cUCTEM IUBUIBHOTO 3aXUCTY BIAKPUBAE HOBI MOKIIMBOCTI
JUIsE  ONIEpaTHMBHOTO pearyBaHHS Ha HaJA3BUYAlHI CHUTYyallii, MiJBUILEHHA
e(eKTUBHOCT1 YNPABIIHHSI HAA3BUYAMHUMHU CHUTYalllIMH 32 PaxXyHOK IIBUIKOL
00poOKHM BenUKHX OOCSTIB JTaHWX, OIEPAaTUBHOTO YIIPABIIHHSI pecypcaMu Ta
OUIBIII TOYHOTO MPOTHO3YBAaHHS PHU3UKIB Ta KOOPAMHAII AId PI3HUX CIIYXO.
Boanowac mudposizaiis MUBIIEHOTO 3aXUCTy NOTPeOye KOMIUIEKCHOTO MiAXOMy,
IO TMOEIHYE TEXHOJIOTIYHI 1HHOBAIll 3 HAJIGKHUM YIMPABIIHHSAM, HOPMATHBHUM
peryaroBaHHsIM 1 3a0e3nedueHHsIM KibepOesneku. [Toganpin HayKoBi TOCTIHKEHHS
MalTh OyTH CIPSMOBaHI Ha PO3POOKY IHTETPOBAHUX MOJIEICH BIPOBAKEHHS
aBTOMATH30BAaHUX CHUCTEM MOHITOPUHTY 3 ypaxXyBaHHSAM OpraHizaiiitHuX,
MpaBoBUX Ta Oe3meKoBUX acmekTiB. OKpiM TOTO, BOHA CTBOPIOE HOBI BUKIIUKH,
cepel SIKUX MABUIIEHA BPa3IUBICTh KPUTUYHOT iHQPACTPYKTYPH 10 Kibep3arpos i
motpeba y BIOCKOHaJeHHI KiOepOe3neku, HEeAOCTaTHIA piBeHb MHUPPOBOI
KOMIIETEHTHOCTI IEPCOHATY TOLIO.

JlocaimKeHHsT MOoKaszajao, IO IS 3MEHIICHHS IMX PHU3HUKIB HEO0OX1ITHO

BIIPOBA/I’)KYBAaTH KOMILJIEKCHI 3aX0iu 3 KiOepOe3neku, MOJIEpHI3YBaTU CHUCTEMU
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OMOBILLIEHHA Ta HaBYaTH NEpPCOHal LU(PPOBUM HaBHUYKaM. BrnpoBamkeHHs
IHHOBAI[IMHUX CTpaTeri y MUBUILHOMY 3aXHUCTI 3 ypaxyBaHHSAM LU(PPOBHUX 3arpo3
JO3BOJINTh MIJABUILIUTH pIBEHb OE3MEKH HACEJIIEHHA Ta CTIMKICTh KPUTUYHOT
1HbpacTpyKTypHu KpaiHu, 3a0e3neuyroun eekTUBHE pearyBaHHs Ha HaJ3BUYalHI

CHUTYyallil B YMOBaX Cy4acHOTo Iu(pOBOro cepeoBUIIIA.
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BUKOPUCTAHHS IHCTPYMEHTIB I'lIIEPIIEPCOHAJIIBALIL 115
HIIBUIIEHHA KJIIEHTCHKOI JIOSAJIBHOCTI B IU®POBOMY
CEPEJJOBMIIII

USE OF HYPERPERSONALIZATION TOOLS TO ENHANCE CUS-
TOMER LOYALTY IN THE DIGITAL ENVIRONMENT

Anomayis

VY cTarTi mpeACTaBICHO PO3MIMPEHUN TEOPETUKO-METOAOJOTIYHUN aHaTI3
BUKOPUCTAaHHS 1HCTPYMEHTIB TiNepHepcoHaizamii SK OJHOTO0 3 KIHOYOBUX
HaIpsMiB PO3BUTKY CYYaCHUX CHUCTEM YIPABIIIHHS KIIEHTCHKOIO JIOSJIBHICTIO B

yMOBax MUGPOBOTO CEPENOBUINA. AKTYaJIbHICTh JOCIIIKEHHS 3YMOBIIOETHCS
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rMOOKUMHU  TpaHChOpMaIIMHUMU MpOIecamMu, 110 BiAOYBalOTbCS B MexKax
M(pPOBOI EKOHOMIKH, 3pOCTaHHAM poJli 1HPOpPMaLIHHO-aHATITUHYHUX PECYpPCIB Y
NPUIHATT] YNPaBIIHCHKUX PIIEHb, a TAKOX CYTTEBUMH 3MIHAMHU MOBEAIHKOBUX
Mozeneld crnoxkuBayiB. CydacHi KII€HTH JeJalil 4YacTille OYIKyIOTb He
CTaHJAPTU30BAHMX  MAPKETUHTOBUX NPOMO3ULIA, a 1HJIMBIIyali30BaHUX,
KOHTEKCTHO pEJEBAaHTHUX 1 LIHHICHO OpPIEHTOBAaHUX B3a€EMOJINA 13 CyO’eKTaMu
rocrofapioBaHHs, II0 3yMOBIIO€ TOTpe0y B NEPEOCMHUCIEHHI TpaIUIIHHUX
niAX0A1B 10 POpMyBaHHS JIOSUIBHOCTI.

OOrpyHTOBaHO, WI0 KJIACH4YHI MIAXOAM JO CEerMeHTallii pUHKY Ta
nepcoHaiizaiii MapKeTHHIOBUX KOMYHIKallli, sKi 0a3ylOThCs NEPEeBAXKHO Ha
neMorpadgiyHux, reorpad@iuyHuX ab0 COLIATBPHO-EKOHOMIYHUX XapaKTePUCTHKAX
CIOKMBAyiB, HE TIOBHOK MIpPOI  BIJNOBINAIOTh BUKIUKAM IHU(pOBOro
cepenoBuia. Taki MAXOAW HE BPaxOBYIOTh JWHAMIYHICTH MOTpeO 1 OYiKyBaHb
KJIIEHTIB, 3MIHHICTh KOHTEKCTIB CHOXHWBAaHHS, a TaKOX CKJIAJHICTh 1
0araTOBUMIPHICTh CyYacHUX KIIEHTCHKUX MAapUIPyTIiB y HUGPOBUX KaHaIax
B3a€MOJIl. Y IIbOMY KOHTEKCTI TINeprepcoHati3amis po3IISIaeThCsl K SKICHO
HOBHMI eTall eBOJIOIi MMEePCOHATI30BAHOTO MApKETHUHTY, IO TIPYHTYEThCS Ha
KOMILJIEKCHOMY BHKOPHCTAaHHI BEJTUKUX JIAHUX, TEXHOJIOTIH IITYYHOTO 1HTEJICKTY,
QITOPUTMIB MAIIMHHOTO HABUYaHHS Ta IHCTPYMEHTIB MPOTHO3HOI aHAJIITUKH B
PEXKUMI peasTbHOTO Yacy.

Y cTarTi YTOYHEHO CYTHICTh TIOHATTS  «TiNEpHepcoHaTi3aIlis» Ta
CHUCTEMAaTHU30BaHO ii KJIFOYOBI BIIMIHHOCTI BiJ TPaauIlIHHOI TMepcoHai3aIi 3a
TaKUMHU TlapaMeTpaMu, SK TVIMOMHA ¥ KOMIUICKCHICTh aHaji3y JaHHWX, YacOBI
TOPU30HTH  TPUWHATTS  YOPABIIHCBKUX  pillleHb, pPiBEHb aBTOMAaTH3aIlll
MapKeTHHTOBUX 1 KOMYHIKAI[IMHUX TPOIECiB, a TaKOX CTYIIIHb aJarnTamii
KOHTEHTY U CEPBICHUX MPOMO3UIIIN J0 1HANBIAYATHHOTO KOHTEKCTY KOHKPETHOTO
KJIIEHTa. 3HAUHY yBary NpUAUICHO JAOCII>)KEHHIO BIUIMBY TilEeprepCOHaTi30BaHUX

IHCTPYMEHTIB Ha (DOPMYBaHHS €MOLIMHOT 3aly4€HOCT]1 CIIOKMBAYiB, M1JBUILICHHS
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PIBHSI 33JI0BOJIEHOCTI B3a€MOJII€I0 3 OpEH/IOM, 3MILIHEHHSI JIOBIpU Ta CTBOPECHHS
CTIMKHUX JIOBFTOCTPOKOBUX BIIHOCHH M1 KJIIEHTOM 1 KOMIAHIEO.

JloBeneHo, 110 pe3ylbTaTUBHICTh YIPOBAIKEHHS TimepriepcoHaizarii
3HAYHOIO MIPOIO0 3aJIeKUTh B PIBHSA LUQPPOBOI 3pUIOCTI Opraxizauii, sIKOCTI,
MOBHOTH Ta IHTErPOBAaHOCTI JAHUX, a TAaKOX 3JaTHOCTI MIJIPHEMCTBA
3a0e3neunT JOTPUMAaHHS €TUYHHUX 1 IPAaBOBUX HOPM Yy cepi 300py, 30epiranHs
Ta 00pOOKH MepCcoHANBbHOI 1H(POpMaIllii. 3alIPONOHOBAHO Yy3arajJbHEHUN MIIX1A 10
iHTerpauii  IHCTPYMEHTIB  TrilepHnepcoHalizamii B  CHCTEMY  YIpPaBIIHHS
B3a€MOBIIHOCUHAMHU 3 KJIIEHTaMH, KM Mo)ke OyTH BUKOPHUCTAHHWI Yy MpaKTHII
U(POBOr0 MAPKETUHTY, MEHEIKMEHTY Ta CTPATEr1YHOTO PO3BUTKY MIAIPUEMCTB
PI3HHUX rainysei EeKOHOMIKH 3 METOIO0 M1ABUIICHHS iXHBOT
KOHKYPEHTOCIIPOMOKHOCTI B IU(POBOMY CEpPEOBHILI.

Knrwouosi cnosa: rinepnepcoHanizailis, KIIEHTCbKAa JIOSUIBHICTh, HU(PPOBE
cepenoBulle, LUQPOBUIA MapKETUHI, YNPaBIIHHSA B3a€EMOBIJHOCHMHAMHU 3

KJIIEHTaMH, BEJIUKI IaH1, IITYYHUN 1HTEJICKT.

Abstract

The article presents an expanded theoretical and methodological analysis of
the use of hyper-personalization tools as one of the key directions in the develop-
ment of modern customer loyalty management systems within the digital envi-
ronment. The relevance of the study is driven by profound transformational pro-
cesses taking place in the digital economy, the growing role of information and
analytical resources in managerial decision-making, as well as significant changes
in consumer behavioral models. Modern customers increasingly expect not stand-
ardized marketing offers, but individualized, contextually relevant, and value-
oriented interactions with business entities, which necessitates a rethinking of tra-

ditional approaches to loyalty formation.
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It is substantiated that classical approaches to market segmentation and the
personalization of marketing communications, which are mainly based on demo-
graphic, geographic, or socio-economic characteristics of consumers, do not fully
meet the challenges of the digital environment. Such approaches fail to account for
the dynamic nature of customer needs and expectations, the variability of con-
sumption contexts, as well as the complexity and multidimensionality of contem-
porary customer journeys across digital interaction channels. In this context, hy-
per-personalization is considered a qualitatively new stage in the evolution of per-
sonalized marketing, based on the comprehensive use of big data, artificial intelli-
gence technologies, machine learning algorithms, and real-time predictive analyt-
ics tools.

The article yrouifies the essence of the concept of “hyper-personalization”
and systematizes its key differences from traditional personalization according to
such parameters as the depth and comprehensiveness of data analysis, the time ho-
rizons of managerial decision-making, the level of automation of marketing and
communication processes, and the degree of adaptation of content and service of-
ferings to the individual context of a specific customer. Particular attention is paid
to examining the impact of hyper-personalized tools on the formation of emotional
consumer engagement, the enhancement of satisfaction with brand interactions,
the strengthening of trust, and the creation of sustainable long-term relationships
between the customer and the company.

It is proven that the effectiveness of implementing hyper-personalization
largely depends on the level of an organization’s digital maturity, the quality,
completeness, and integration of data, as well as the enterprise’s ability to ensure
compliance with ethical and legal standards in the collection, storage, and pro-
cessing of personal information. A generalized approach to integrating hyper-
personalization tools into customer relationship management systems is proposed,

which can be applied in the practice of digital marketing, management, and strate-
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gic development of enterprises across various sectors of the economy in order to
enhance their competitiveness in the digital environment.
Keywords: hyperpersonalization, customer loyalty, digital environment, digi-

tal marketing, customer relationship management, big data, artificial intelligence.

Ilocmanoska npobaemu. CydacHUM eTam PO3BUTKY LUPPOBOI €KOHOMIKHU
XapaKTEepPU3y€eThCs CYTTEBUM  YCKIQAHCHHSM KOHKYPEHTHOTO CEpeOBHIIA,
CTPIMKOIO  IHTEHCU(IKalll€l0  PUHKOBOI ~ KOHKYpPEHIIi Ta  3pOCTaHHSIM
iHpOpMAaIIITHOTO  HaBaHTAXKEHHS HA  CIOXKHUBAYIB  YHACHIAOK  aKTUBHOTO
BUKOPUCTaHHS HU(PPOBUX KaHAJIIB KOMYHIKalii. Y TakUX yMOBaX TpaJulliiiHi
IHCTPYMEHTH MAapKETUHTOBOIO BIUIMBY ITOCTYIIOBO BTpayaroTh €()EKTUBHICTD,
OCKUTbKM HEe 3a0e3MevyroTh HAJEKHOIO PiBHA JudepeHiiaiii Ta peaeBaHTHOCTI
nporo3uilid. OgHOYacHO 3 UM BiIOYBA€THCS MIABUILICHHS BUMOT KIIIEHTIB 0
SIKOCT1 CepBiCy, IMIBUAKOCTI pearyBaHHs KOMIIaHIA Ha IHIWBIAyaJibHI 3allUTH Ta
31aTHOCTI (DOPMYBATH LUTICHUHM MO3UTUBHUN KIIEHTCHKUN NOCBiA Y HMUGPOBOMY
CepeOBUIIIL.

3a 03HAYEHUX YMOB KIIEHTChKA JOSMJIBHICTh MEpecTac OyTH BHKIIOYHO
PE3YyIBTATOM I[IHOBOI MOJITHKK 200 CYKYIMHOCTI (YHKIIIOHAIBHUX XapaKTEPUCTUK
OPONYKTY YW mocihyrd. Bona pgemami Ouibilie (GOpPMY€EThCS TIiJ BILUIUBOM
KOMILJIEKCHOTO KJIIEHTCHKOTO JOCBITY, SIKUM BHHHKA€E B IPOIECI OaraTopa3oBHX,
pi3HOOpPMATHUX 1 YACTO HENIHIMHUX B3a€EMOJIIA MK CITOKMBAYEM 1 KOMIIAHIEIO B
Mexax nudpoBux exocuctem. Came xapakTep LIHUX B3a€EMOJIN, piBEeHb iX
nepcoHaiizamii, KOHTEKCTHA BIIMOBIAHICTh Ta €MOIlIHA CKJIaJ0Ba CTalOTh
BU3HAYAJIbHUMH YUHHUKAMH JIOBIOCTPOKOBOT MPUXUIBLHOCTI KITIEHTIB 10 OpEHITY.

[MudpoBi kaHamm KOMyHIKamii, 30KkpemMa BeOIIarGopmu, MOOUIBHI
3aCTOCYHKH, comiaibHi Mepeki Ta CRM-cucTeMHu, CTBOPIOIOTH IS KOMIaHIN
Oe3MpeleIeHTHI MOKIIMBOCT1 300py, HAKONMYEHHSI Ta aHalI3y BEJIMKUX MAaCHBIB

JAHUX TPO TMOBEAIHKY, YmnoaobaHHs ¥ mnoTpedu crnoxuBadiB. BogHouac
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e(eKTUBHE BHMKOPHUCTAHHS LbOro 1H(GOPMAIIHHOrO TMOTEHLIAaTy HOTpedye
nepexoay Bl y3aralbHEHMX 1 CTaTHYHMX MOJENed mepcoHam3anii 10
rineprnepcoHali3oBaHUX  MIAXOAIB,  3JaTHUX  3a0e3MeuuTd  aJamnTaliio
YINPaBIIHCHKUX 1 MapKeTHMHTOBUX pINIEHb A0 IHAUBIAYAJbHUX XapaKTEPUCTUK
KIIEHTIB Yy peXuMi peanbHoro vacy. HenmoctaTHs HaykoBa pPO3pOOJIEHICTD
MEXaHI3MIB  YOPOBA/KEHHS TileprepcoHati3alii B CUCTEMH  YIOPABIIHHS
KITIEHTCHKOIO JIOSUTBHICTIO, a TaKOX BIJACYTHICTh €IMHHUX KOHIENTYyaJbHUX
niaxoAiB 1o ii iHTerpamii B MpakTUKy HUGPOBOrO0 MEHEIHKMEHTY 3yMOBIIIOIOTH
aKTYyaJbHICTh 1 HAYKOBY 3HAYYIIICTh JIAHOTO JTOCIIIKEHHS.

Ananiz ocmanuix oocnioxcensv i nyonaixayiu. IlpoGrematuka (popMyBaHHS
KITIEHTCBKOI  JIOSUTBHOCTI Ta PO3BUTKY IMEPCOHANI30BAHUX MapKETHHTOBUX
CTpaTerii ChOrOJIHI TOCIJAa€ TMPOBITHE MICIIE B CYYaCHHX HAayKOBHUX
TOCIIHKEHHSIX, 1[0 3YMOBIICHO K TpaHC(POpPMalli€l0 PUHKOBUX BIHOCHH, TaK 1
CTPIMKHM PO3BUTKOM HH(PPOBUX TEXHOJOTIH y BCIX CEKTOpax EKOHOMIKH. Y
HAyKOBHX TIpaIsix SK 3apyODKHUX, TaK 1 BITUM3HSHMX JOCHITHUKIB KIIIEHTChKA
JIOSUTBHICTh PO3TIIAIAE€ThCA AK CKJIaJHE OaraToBUMIpHE SIBHILE, SIKE (OPMYETHCS
1] B3a€EMHHUM BIUIMBOM €KOHOMIYHHMX, IMOBEIIHKOBHX Ta €MOIIMHMX YMHHUKIB.
OcoOnuBy yBary NpHAUIAIOTH I1HTETpalii yHOpaBIiHCBKUX 1 MapKETUHTOBUX
MiAXO/IB, 3JaTHUX 3a0e3MeYUTH KOMIUIEKCHE (OpPMYyBaHHS IIIHHOCTI IS
CIO’KMBava Ta JOBrOCTPOKOBY B3aeMoit0 3 HUM [1, c. 105].

TeopeTnuni 3acangu KIIEHTOOPIEHTOBAHOTO MiAXOy, KOHIEMII CTBOPEHHS
CIIO’KMBYOI IIHHOCTI Ta YMPaBIiHHA B3a€EMOBIIHOCMHAMU 3 KIIEHTaAMH Oyiu
JeTabHO po3pobieHi y ¢pynnamentansuux mnpaigsix @. Kornepa ta K. Kennepa,
AKl TIIKPECTIOTh, MO JIOSUTBHICTh CIIOKMBAYiB € PE3yJIbTaTOM TPHUBAIUX,
B3a€EMOBUTITHHX 1 ITOCTIIOBHUX B3aEMOJIIM MK KOMITaHIEIO Ta ii KiieHTaMH [1, c.
106]. B pamkax KoHIEMIlii MApPKETHHTY B3a€MOBITHOCHH KIII€EHTChKA JIOSIIBHICTH
PO3TIIAIAETLCS HE JIMINE SK MOKAa3HUK MOBTOPHUX TMOKYIIOK, a HacaMIlepea SK

CTpaTeTriuHUil HeMaTeplaIbHUN aKTUB MIANPUEMCTBA, 10 (QopMye HOro CTIHKi
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KOHKYPEHTH1 MepeBaru Ta CIHpuse 3a0€3MEeUeHHI0 CTaOUIbHOTO PO3BUTKY B
JOBrOCTPOKOBI mepcnekTuBl. Lle BU3Hauae HEOOXIOHICTh PO3IIIANY JIOSJIBHOCTI
SIK KOMIUICKCHOT'O SIBHIIA, III0 OXOIUTIOE €KOHOMIYHI, COIIaJIbHI, IICUXOJIOT1YHI Ta
TEXHOJIOT1YH1 aCTIeKTH B3aEMO/11 31 CTIOKUBAYEM.

[lomanbmuii po3BUTOK HAYKOBOi JUCKYCli y WIA mnpoOiemMaTHill TiCHO
MOB’SI3aHUM 13 JTOCHIIKEHHSM pOJIl BEIMKUX JaHUX, LUU(PPOBOI aHAIITHKU Ta
QITOPUTMIYHUX IHCTPYMEHTIB y (HOpMYyBaHHI MEPCOHATI30BAHOTO KIIEHTCHKOTO
JOCBIY. Y CydacHUX poOOTaxX HAroJoUIYEThCS, IO MOCTIMHE 3pOCTaHHS O0CAT1B
Ta PI3HOMAHITHOCTI JaHUX MPO CIOXKUBAUIB CTBOPIOE TEPEIYMOBH ISl TIEPEXOY
BilT 0a30BOi1 mepcoHamizamii g0 OuThIl TIMOOKMX (OPM I1HIMBITYali30BaHOTO
migxoay. 3okpema, M. Benens 1 1. Kannan migkpecIoOTh 3pocTaroue 3HAYCHHS
MapKETHHTOBOI aHAMITHKM B yMOBaxX BHUCOKOI 1HGOpMAIlIfHOT HACHYEHOCTI, e
OPUMHATTS €()EKTUBHUX YIPABIIHCHKUX PIIIEHbh HEMOXIJIMBE 0€3 3aCTOCYBaHHS
CKJIAHUX aHATITUYHUX MOJeNied, MPOrHO3HUX IHCTPYMEHTIB Ta IHTETPOBAHOI
00pOoOKH JaHMX Yy peaabHOMY Yaci [2, ¢. 47-50].

B. Kymap, y cBoio dyepry, akileHTy€ yBary Ha Ba)JIMBOCTI YIPaBIIHHS
JIOBIOCTPOKOBOIO ITIHHICTIO KIIIEHTa Ta MIAKPECTIOE HEOOXITHICTh MOOYI0BHU
IHAUBINYaTi30BaHUX KOMYHIKAIIMHUX CTpaTerii, sKi 3JaTHI MaKCHMIi3yBaTH
KUTTEBUM IMKJI B3a€EMOJII 31 CHOXKHMBAa4eM 1 MIiABUIIATH PIBEHb HOTrO
3agoBojeHocTi [3, c¢. 159-165]. Binm 3a3Hauae, 1m0 eheKTUBHE YyIpaBIiHHS
JOSUTBHICTIO 'y HUGPOBOMY CEPEAOBHINI IMOTpeOye HE JHUIIE TEXHOJOTTIHUX
pillieHb, a ¥ CHCTEMHOTO MIAXOJy JO OpraHizalii KoMyHIKaIlii, 300py Ta aHAT3y
JIaHUX TIPO MOBEIIHKY KIIIEHTIB y PI3HUX KaHAJaX.

OkpeMy rpyny HayKOBHUX JOCHIKEHb CKJIaJai0Thb POOOTH, MPHUCBIYCHI
BIIPOBA/PKCHHIO TEXHOJIOTIM IITYYHOTO 1HTENEKTY, alTOPUTMIB MAIIMHHOTO
HAaBYaHHS Ta aBTOMATHM30BAHMX CHCTEM TMPUUHATTA pimeHb y cdepy
MapKETUHTOBO1 AISUTBHOCTI. Y LMX JOCHIKCHHSX IITYYHUN 1HTEJIEKT BHUCTYMA€

KJIFOYOBUM THCTPYMEHTOM JJisi OOpOOKM BEJIMKUX MAacuBIB JaHUX, aHAII3y
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MOBEJIHKK KIIIEHTIB Ta TMepcoHami3ailii B3aeMOAli, 10 J03BOJIIE KOMIAHIAM
OMEpPAaTUBHO aIaNTyBaTU MAapKETUHIOBI CTpaTerii Ml AMHAMIYHI 3MIHU PUHKOBUX
ymoB [4, c. 18-20]. Tak, T. HaBenmopt 1 P. PoHaHki NiIKpeCIOIOTh
TpaHC(OpMaLiMHUI MOTEHIIad MITYYHOIO I1HTENEKTY IS ONTUMI3alii Oi3Hec-
MpoI1ieCiB, 30KpeMa y cdepi ympaBiaiHHS KIIEHTCHKUM JIOCBIIOM, TiJBUIIECHHS
e(heKTUBHOCTI KOMYHIKAI[I# Ta CTBOPEHHS J0JATKOBOI IIIHHOCTI JJi CIOXKHUBada
[4, c. 19].

Bognouac y  BITUM3HSHIA  HayKoBiM  jitepaTypi  npobiemaruka
rineprnepcoHaiizamnii sK CHUCTEMHOro MiAXOAY JO YIPABIIHHSA KJIIEHTCHKOIO
JOSITBHICTIO 3AJIMINAETHCS HEJOCTATHRO JOCTIKEHOI0 1 cucTtemMaTn3oBaHot. Lle
00MeXKy€e MOXIIMBOCTI KOMIUIEKCHOTO TEOPETHYHOTO OCMHCIICHHS Ta MPAKTUYHOT'O
3aCTOCYBaHHS BiIIOBITHUX MOJCIICH y MeKax MU(PPOBOi CKOHOMIKH, CTBOPIOIOYHN
noTpedy y PO3BUTKY KOHIENTYaJIbHMX PAaMOK Ta METOJAMYHUX PEKOMEHMIAIliN
I0JI0 1HTerpalii IHCTPYMEHTIB TilepriepcoHaizaiii B MPaKTUKYy YIPaBIIHHSA
B3a€EMOBITHOCHHAMU 3 KIIieHTaMH [5, ¢. 89; 6, c. 12].

OTxe, CcydyacHMM pIBEHb HAyKOBOi PO3pPOOKH mpoOiemMu GopMyBaHHS
KIIIEHTCHKOT JIOSJIBHOCTI Y IM(DPOBOMY CEpEOBHUIII JEMOHCTPYE IMOTPeOy B
MOJJIBIIIOMY TOTJIMOJICHH] JOCHIKEHbh SK TEOPETHYHOr0, TaK 1 eMITIPHYHOTO
XapaKTepy, 30KpeMa II0JI0 OIIHKK BIUIMBY IU(PPOBUX TEXHOJIOTIH, aHATITHYHUX
CUCTEM 1 CTpaTerid TrinmeprnepcoHamizamii Ha TOBEIIHKY Ta MPUXUIBHICTH
cnokuBadiB. KoMIUIeKCHUN MiAXig A0 aHaNi3y IHUX MPOIIECiB JO3BOJISIE HE JIUIIE
MIABAIIUTH €(QEKTUBHICTh Ol13HEC-MOJeNe, a U CTBOPUTHU MEPEAYMOBHU IS
dbopMyBaHHA CTIMKUX KOHKYPEHTHUX TIepeBar MIANPUEMCTB Yy IHUGPOBOMY
cepenosuili [7, c. 212-215; 8, ¢. 210-215].

Mema cmammi. MeTow nOaHOI CTAaTTI € MOMJIMOJIEHE TEOPETUYHE
OOTpYHTYBaHHS pOJi IHCTPYMEHTIB TineprnepcoHanizamii y ¢opMyBaHHI Ta
MIJBUIIEHH] KIIIEHTCHKOI JIOSJBHOCTI B IUdpoBoMy cepenopuili. Kpim Toro,

CTaTrTd CIpsAMOBaHa Ha CI/ICTeMaTI/BaI_[iIO Ta y3araJbHCHHA CY4YdCHHUX HAYKOBHX
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MIAXOAIB A0 BHUKOPUCTAaHHS IMX IHCTPYMEHTIB Yy CHUCTEMI YINpaBIIHHA
B3a€EMOBIIHOCUHAMHM 3 KJI€EHTaMU 3 ypaxyBaHHSAM Cy4YaCHUX BHUKIHKIB 1
MOXJIMBOCTEN U POoBOI TpaHchopmailii, 30KkpeMa 11070 €(heKTUBHOTO MO€ETHAHHS
TEXHOJIOTIYHUX, OpPraHi3alliHUX Ta €ETUYHUX ACTIEKTIB.

Buknao ocnosnoco mamepiany oocniodcenns. I'inepnepconainizailisi B yMoBax
CydacHoOro mupoBOro CEPeAOBUINA PO3TIAIAETHCS K JOTTYHUHN, 3aKOHOMIPHHH 1
HEOOXITHUI eTam EeBOJIIOIII MEPCOHATI30BAHOTO MAapPKETHUHTY, SIKHUH (DOPMYEThCS
i BIUTMBOM 3pPOCTAIOY0i CKJIAJHOCTI B3a€EMOJIN 13 KJIl€HTaMH, IHTEHCHUQIKaIii
mudposizanii  Oi3Hec-MpoleciB  Ta MNOTJIUOJIEHHS T1OTped Yy KOHTEKCTHO
peJIeBaHTHUX, IHIWBIAyalli30BaHUX B3aeMofisix. Ha BiaMmiHy Big TpaauIliiHUX
MiAXO/IB IO TepcoHaiizalii, SKi 3a3BUYaii OOMEKYIOThCS aHaJII30M HEBEJIHUKOTO
gucia CTaTUYHUX JeMorpadiuHux abo ComiaIbHO-€KOHOMIYHHUX TMapameTpiB,
rinepriepcoHainizamiss 0a3yeTbCs Ha IHTETPOBAHOMY BHUKOPHUCTAHHI HIMPOKOTO
CHEKTPY JHaHUX pi3HOI mpupoau. Jlo HUX HajexaTh TOBEHIHKOBI MOKA3HUKU
B3a€EMOJII1 KJIIEHTIB 13 OpeHIOM, TpaH3aKIiiHI JaHi, KOHTEKCTyalbHI (pakTopw,
ncuxorpadivyHi XapakTepUCTUKH, a TaKoXK 1H(OpMaIllis, OTpUMaHa i3 30BHINIHIX 1
BHYTpIHIX Kepen [1, ¢. 105; 2, ¢. 47]. Takuit KOMIUICKCHHUH MiaXia 3a0e3nedye
dbopmMyBaHHS LUTICHOTO, 6araTOBUMIPHOTO YSBJIEHHS PO KOXKHOTO KJIIEHTa, HOTO
OYIKyBaHHsI, MOTHBAIIIl Ta 1HAUBIYaIbHI MMOTPEOH, 110, CBOEIO YEPIrol0, CTBOPIOE
dbyHIaMEHT 11 TIABUIICHHS €(QEKTHBHOCTI NPUUHATTA YMOPABIIHCHKUX 1
MapKETHHTOBHX pillleHb y uppoBoMy cepeaonuili [3, ¢. 159-165].

KitouoBo10 0co0IMBICTIO TimepriepcoHanizaiii € 6e3nepepBHIUIl MOHITOPUHT
MOBEAIHKY KIIIEHTIB Yy PEKUMI PEAIbHOTO Yacy, sIKUW peasi3yeThCcs Yepe3 CydacHi
mupposi miarpopmu, CRM-cuctemu Ta anamiTmuHi iHCTpymeHTH [6, c. 11].
BuxopucrtanHs anropuTMiB MAIIMHHOTO HaBYaHHS, IITYYHOTO IHTEJEKTY Ta
MPOTHO3HOT AHATITHKY JTO3BOJISIE HE JIMIIE BiJICTIAKOBYBATH 3MIHU B YIIOJIOOAHHSIX
Ta OUYIKYBaHHSAX CIOXXMBAYIB, a ¥ mependadaT iXH1 MOAAIBIII [1l, ONTUMI3YIOUYH

KOMYHIKaIlIiHI Ta yIpaBIIHCHKI PIMIEHHS BIAMOBIIHO JI0 MOTOYHOTO KOHTEKCTY
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B3aemonii [4, c. 110-115; 8, c. 210-212]. Takuit niaxia 3ade3neuyye nepexia Bif
PEaKTUBHMX CTpATEriil ynpaBlliHHS KJII€EHTCHKUMH BITHOCMHAMU 10 TPOAKTHUBHUX,
THYYKHX 1 TIPOTHO3HO OpPIEHTOBAaHMX MOJCNCH, 3MaTHUX  OINEPATHBHO
aJanTyBaTUCA 10 JUHAMIYHUX 3MIH PUHKY Ta MOBEIIHKU CIOXKUBayviB [5, c. 92].
BripoBa/pkeHHsI TrineprnepcoHani3oBaHUX IHCTPYMEHTIB 3HAYHO IMiJBHILYE
PENEBAaHTHICTh MAapKETHUHTOBUX MOBIIOMJIEHb 1 KOMYHIKAIIMHUX CTpaTerii,
OCKUIBKA BOHU (OPMYIOThCS 3 ypaxyBaHHSM HE JMIIE 1CTOpil MOMepeaHix
B3a€EMOJIM KJi€HTa 3 OpeHJAoM, a i MOTOYHOrO KOHTEKCTY CIOKMBAaHHS,
IHAUBINYaJTbHUX MOTHBAIlIA Ta TMOBENIHKOBHX matepHiB [7, ¢. 210-215]. Taka
KOMIUIEKCHA nepcoHatizaIis JI03BOJISE 3MEHILUTH iHbopMarliitHe
NEePEBAHTAXKCHHS KIIIEHTIB, ONMTHUMI3yBaTH B3aeMOi0 Yy IU(PpOBUX KaHaIax Ta
NIABUIIUTH CHOpHUIMaHy IIHHICTh KOMYHIKAIid, 10 Oe3mocepeHbO BIUIMBAE Ha
piBeHb 3arajbHOi 3aJ0BOJICHOCTI KopuctyBaudiB [5, c. 91-93]. 3pocranus
MO3UTUBHOTO KIIIEHTCHKOTO JIOCBIY, Y CBOIO Y€pTy, CIpHUsIE 3MILIHEHHIO TOBIpH 10
Opennay, (GopMyBaHHIO E€MOIIMHOI MPUXWJIBHOCTI Ta 30UTBIICHHIO WMOBIPHOCTI
MOBTOPHHUX MOKYIIOK 1 JOBFOCTPOKOBUX BIAHOCHH i3 KommaHiero [3, ¢. 159-165].
EMmipruuHi  gociipkeHHsT JEMOHCTPYIOTh, IO KOMIIaHii, $SIKI CHCTEMHO
IHTErPYIOTh TIMEPIIEPCOHANIZAII0 B YCI acleKTH Oi3Hec-NpoIeciB, JOCATAIOTh
BUIIMX IMOKA3HHWKIB KIIEHTCHKOI 3allydeHOCTI, YTPUMaHHsS CIIOXHUBAYiB 1
JIOBrOCTPOKOBO1  JIOSIbHOCTI. [lo3uTHBHI €deKTH BKIIOYAIOTh 30UIBIICHHS
JaCTOTH IIOBTOPHUX TIOKYIIOK, ITABUINCHHS JKUTTEBOI IIIHHOCTI KITI€HTA,
3MIITHEHHSI TO3UTHUBHOTO CHPUMHATTS OpeHay, a TaKOX ONTHUMI3aIlil0 PecypciB
MapKeTHHTOBUX 1 KOMYHIKaIIMHUX KaMmmaHii [5, c. 89; 2, ¢. 100]. Pa3zom i3 Tuwm,
e(eKTHBHICTh TiNepHepcoHai3aiii 3HAYHOI0 MIpOI 3alieKUTh Bil MUPPOBOI
3pUIOCTI Opraizairii, iHTErpPOBAHOCTI Ta SKOCTI JaHWUX, a TaKOX 3JaTHOCTI
3a0€3MeUYnT  y3rOJKEHICTh 1 KOHCHUCTEHTHICTh KOMYHIKAI y Mexax

OMHIKaHAJIBHUX cTpaTerii [6, c. 12].
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HeoOXxigHO TakoX BpaxoBYBaTW IMOTEHIIMHI pPU3UKKM HaaMipHOi abo
HEKOPEKTHO1 TepcoHati3allli, SKi MOXYTh HETaTUBHO BIUIMBATH Ha KIIEHTCHKI
BITHOCMHHU. 30KpeMa, CIIOKHMBadl MOXYTh BIAYYBAaTH BTPYYaHHsS Yy IpPUBATHE
KUTTS, 3HMXKEHHS PIBHS JOBIpM J10 KOMMaHii Ta (OPMYBAaHHS HEraTUBHOTO
cTaBlieHHs A0 Openny [4, c. 112-113]. V 3B’sa3Ky 3 1IUM BUHHMKA€ HarajbHa
norpeda AOTPUMYBATUCS ETUYHMX MPUHIUIIB OOpOOKM JaHuX, 3abe3medyBaTH
IIPO30PICTh ANTOPUTMIB IPUHHSTTS PIllICHb, & TAKOK CYBOPO BUKOHYBATH BUMOTH
3aKOHO/ABCTBA MO0 3aXUCTY MepCcoHaNbHOI 1H(DopMarii [7, ¢. 212]. OcobnuBoro
3HaueHHs HaOyBae (OpPMYBAaHHS ONTUMAJIBHOrO OajaHCy MIX TIJIMOMHOIO
nepcoHamizaiii Ta TOBarorw J0 KOH(MIACHIIMHOCTI KITIEHTIB, IO J03BOJISE
miABUIIUTH €(QeKTUBHICTh CTpaTerii rimeprnepcoHanizamii 0e3 IKOAW IS
penyraii komnanii [8, c. 215].

Otxe, rinmepriepcoHalizallisi MOBUHHA PO3TJIAJATUCA HE MPOCTO SK HaOIp
TEXHOJIOT1YHUX  IHCTPYMEHTIB, a K HEBI'€éMHUH CKJIQJAHUK IUTICHOT
KITIEHTOOPI€HTOBAHOT CTpaTerii MifmpueMcTBa. Ii BHOpPOBamKEHHS MOTpebye
KOMIUIEKCHOTO,  CHUCTEMHOr0  MiIXOAY, SKHM  TO€AHYe  TEXHOJIOTIYHI,
opraHizailiiiHi, aHaJITUYHI Ta €TUYHI aCIIEKTH YIIPaBJIiHHS B3a€EMOBITHOCHHAMH 3
KJIIEHTaMH, 3a0€3MeYyYH CTaJui PO3BUTOK KOMMAaHINA y TU(PPOBOMY cepeT0OBHII
Ta IXHIO JIOBFTOCTPOKOBY KOHKYPEHTOCIIPOMOXKHICTS [5, ¢. 90-92; 6, c. 13].

Bucnosxu. Ha miacTtaBi mpoBeneHOro TOCIIKEHHS MOYKHa CTBEPIKYBaTH,
0 I1HCTPYMEHTH TileprepcoHami3amii € OJHUM 13 BHU3HAYAJIbHUX UYWHHHKIB
MIABUIIEHHS  KIIEHTCHKOI  JIOSJIBHOCTI Ta  €(QEKTUBHOCTI  yMPaBIiHHS
B3a€MOBIJIHOCHHAMHU 3 KJITIEHTAMHU Y ITU(QPOBOMY CEPEIOBHIILL.

[x pesynbTaTuBHICTH OOYMOBJIEHA 3MATHICTIO MIiANPHEMCTB TMOEAHYBaTH
cydacHi  mH(ppPOBI  TEXHOJOTii 3  KJIIEHTOOPIEHTOBAaHUMH  IIJIXOJIaMH,
JOTPUMYBATHUCS €TUYHUX HOPM, 3a0e3MedyBaTh MPO30PiCTh MPOIECIB MPUAHSATTS

pIlIEHb 1 MPABOBE PETyIIOBaHHS 00OPOOKH NEPCOHAIBHUX JIAHUX.
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[lomanpmi HayKoB1 JOCHIIKEHHS JOLUIBHO CIPSMYBaTH Ha EMIIIpUYHE
BUBUYEHHS BIUIMBY TiNeprnepcoHami3alii Ha pi3HI MOKAa3HUKUA KIIEHTCHKOT
JOSUTBHOCTI Ta €(EeKTUBHICTh OI3HEC-NPOLECIB Yy PI3HUX CeKTopax Lu(poBoOi
€KOHOMIKHM, 10 JO03BOJIUTH NOTJIMOUTH HAyKOBE PO3YMIHHS Ta 3a0e3MedyuTH

MPaKTUYHY anpo0ailito po3podIeHUX KOHIELIH.
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Anomauis

['mobanbHe CyAHOMIABCTBO, IO 3a0e3leuyye MEepeBE3CHHS BaHTAXIB
CTUKA€ThCA 3 MIJBUILIEHHSIM BHUTpPAaT 1 HApOCTAalOUOI HEBHU3HAYEHICTIO uepes
MOTOYHI 3arajbHOCBITOBI BHUKJIMKU: BIMHHU, KOH(IIKTH, riao0aiabHl KIIMaTHYHI
KAaTak/Ii3MU Ta €cKajlalllsl TeOINOJITHYHOI HANpy>KEHOCTI, MpO IO HIEThCS B
noBigomisieHHl. 3a 2025 pik. koHpepenuii Opranizanii OO'eqnanux Hamiid 3
toprieiai Ta po3BUTKY (UNCTAD). Komnanii 3aiiHsTI NepeBE3CHHSIM BaHTaXiB y
MOpl CTHKalOThCS 3 HEOOXIAHICTIO aJanTyBaTH MapuUIpyTH, 3a3Jajerijib
BpaxoBYBaTH BCl PU3MKHU — BiJl T€OMOJIITUYHUX 0 KJIIMAaTHYHUX — 1 opmMyBaTu
e(eKTUBHI, 3axXWICHl JIAHIFOXKH TMOCTaBOK. KpiM TeomoigiTHYHUX Ta
€KOHOMIYHHMX BHKJIHMKIB, CYJHOIUIABCTBO MEPEKMBA€ BHYTPIIIHI TpaHcopmallii,
noB's13aHi 3 UG POBI3aLI€0 Ta 3MIHAMU Y cKiaal poOouoi cuinu. Lludposi pimeHHs
CTalOTh HE3aMIHHUMHM MIABUIICHHS €(QEKTUBHOCTI MOPTIB 1 CIIPOLIEHHS TOPTIBIIL.
Ane 3pocTaroua 3alleKHICTh Trajay3i Bil HIHUPPOBUX TEXHOJOTIH MOCUIHIA
KiOeppUCKH Ta BPa3IMBOCTI, sIKi HEOOXiTHO BpaxoByBaTu. [lepes ramys3sio CTOSTH
3aBJlaHHs, BUPILIEHHS SKMX BUMaraTuMe CIpaBelIMBOro MiIX01y, KOOpAUHAII]l Ta
I00aapHOT CIiBIpalll. Y i CTaTTI PO3MIAIA0THCS TPAAUIlIHI CUCTEMH O€3IeKn
Ha MOPCBKOMY TPaHCIIOPTi, JaHa Kiaacuikailis ICHYIHOUHUX 3arpo3, PO3TIISHYTO
KOMITOHCHTH MOJIEJIi 3aXHCTy BiJl 3arpo3 Ta HaBEJACHO OOIPYHTYBaHHS MEPEXOay
BiJ] KJIACUYHUX METO/[IB OXOPOHH /10 KOMIIEKCHUX aJalTUBHUX MOJIETICH.

Knrouosi cnosa: 6e3nexa miaBaHHs, MOPChKI T1OpUIHI 3arpo3u, KibepdiznuHa
MOpChKa Oe3meka, CTIHKICTh MOPTOBOi 1HPPACTPYKTYpPH, IITYYHHHA IHTEIEKT B

VIPaBIIHHI MOPCHKOIO 0€3MEKOIO.

Abstract
Global shipping, which provides transportation of goods, is facing rising
costs and growing uncertainty due to current global challenges: wars, conflicts,

global climate disasters and escalating geopolitical tensions, as stated in the report.
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for 2025. conference of the United Nations Organization on Trade and
Development (UNCTAD). Companies engaged in the transportation of goods at
sea are faced with the need to adapt routes, take into account all risks in advance —
from geopolitical to climatic — and form efficient, secure supply chains. In
addition to geopolitical and economic challenges, shipping is experiencing internal
transformations associated with digitalization and changes in the composition of
the workforce. Digital solutions are becoming indispensable for increasing port
efficiency and facilitating trade. But the industry’s growing dependence on digital
technologies has increased cyber risks and vulnerabilities that need to be
considered. The industry faces challenges that will require a fair approach,
coordination and global cooperation. This article reviews traditional maritime
security systems, classifies existing threats, examines the components of a threat
protection model, and provides a rationale for the transition from classical security
methods to complex adaptive models.

Keywords: navigation safety, maritime hybrid threats, cyber-physical
maritime security, port infrastructure resilience, artificial intelligence in maritime

security management.

Bcmyn. B paHuii 4ac MOpChbKa Traiy3b CTHUKA€ThCS 3 HHU3KOK KPUTHUYHUX
npoOjeM Oe3NneKu, BKIOYAIOUN BIMHM MK KpaiHaMu, KiOepTepopHCTHYHI aTaKu
Ha TACaXMPChKI Ta BAaHTaXHI CyJHA, HE3aKOHHUI 00Ir HAPKOTHKIB Ta JIIOJACH, a
TaKOX MIPaTCTBO Ta 30pOiiHI MOrpadyBaHHS OCTAaHHIMHU POKAMH.

3axonu, MO0 BXKWUBAIOTHCS CYAHOIUIABHMMH KOMIIAHIIMH I 3amoOiraHHs
MOPYIICHHS KOMEPIIMHOI MIsITBHOCTI, TaKi SK 3MIHU MapIipyTiB, 30UTBIICHHS
BUTpAaT Ha Oe€3MeKy, 30UIbIIye BapTICTh MOPCHKOTO CTpaxyBaHHS, HETaTHUBHO
BIUIMBAaE Ha T1JOOaJbHE EHEPromnocTayaHHsA, OCOOJMBO OCKIIBKM  BOHA
3MIMCHIOETHCS HA BAXKIMBUX MOPCHKMX NUISIXaX 1 B pailloHaxX, OJM3bKUX [0

eHepreTMuHux pecypciB. Taki nii, gk 3MiHA MapUIPyTiB, NPU3BOJATH JI0
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30UIbIIEHHS] 3a0pyJHEHHSI MOBITPS 332 PAXyHOK 30UIBLIEHHS BHUKHUAIB, & MOPCBHKI
aBapli, SIKI MOXYTb CTaTHCS 4epe3 JIJIBHICTh 13 3aXOIUIEHHS Ta MEPEXOIICHHS
CyJlIeH, TIIBUINYIOTh PU3UK 3a0pyAHEHHS MOpPChKOro cepemoBuina. Hampuxnan,
IHTEHCHUBHI 3aX0Au Oe3neku B AJEHCHKINA 3aTolll JAy’K€ HEraTUBHO BIUIMHYJIU Ha
MOPCBKY TOPTIBIIIO.

Jlnst 3amoOiraHHs MM TIpo0JieMaM yYaCHUKH MOPCBHKOTO PHHKY BIKHJIH
3axo/1B Oe3Mmeku, KOMMaHii movyaiu po3MillyBaTH Ha OOPTY 030po€HUN TepcoHam
OXOPOHHM, a MDKHApPOJHE CHIBPOOITHUIITBO 3a0€3MeUnsio Oe3MeuHe MPOXOIKEHHS
CyJICH 4Yepe3 PEerioH IijJ 3aXuCTOM BilicbkOoBUX KOHBOIB. Ille oauH BaxiuBuUiA
MOMEHT, SIKUH CIIJI MIAKPECIUTH y TI100adbHOMY MaciuTabi, Mojisrae B ToMy, 10
IIOJIITUYHA, EKOHOMIYHA Ta colllaJbHa CTAOUIbHICTh € HaWBaKIUBIIIUMU
dakTopamu, 10 Oe3mocepeHLO BIUTMBAIOTH HA 111 Jii, 8 HECTAOUIBbHICTh Y PI3HUX
JacTUHaAxX CBITY € TpurepoM. OJHUM 13 HaWCEepHO3HIMMX 1HIUJCHTIB OCTAHHIX
POKIB BB@)XAEThCS Hamaj Ha JOepiicbkuii KOHTeHHepoBOo3 V/S Mozart, skuit
npsmyBaB Outs OeperiB Hirepii B I'BiHeichkiit 3arori. BHacnigok Hamamxy oauH
YJIeH eKiNaXy 3aruHyB, a M'STHAAISATh YIEHIB eKiaxy OyJio BUKpaJEHO.

KibepOe3neka — 1mie oauH KpUTHYHUK acmekT. Jlorictmka Bce OUIbIIE
3QJICKUTH BiJl MU(PPOBUX IHCTPYMEHTIB: aBTOMATHU30BAHUX CHCTEM KEpyBaHHS,
GPS-tpekinry, eneKTpOHHOr0 JOKYMEHT00O0Iry. Asie IpH I[bOMY 3pOCTAaE€ PU3UK
kibeparak: 37aMyBaHHS TIOPTOBHX CHCTEM, MAaHINJAISA 3 JaHUMH MPO BaHTaXi
abo ix mepemimeHHs. Cy4acHi CTpaxoBi MPOJYKTH BXKE€ BKIIOYAIOTH cyber risk
coverage - MOKpUTTA 30WTKIB BiJl KiOGPIHIMIEHTIB, SKI MOXYTh IMapani3yBaTu
JAHITIOKOK TTOCTaYaHHS.

Ilocmanoska  npobnemu. Tema  ynpaBiiHHA  O€3MEKOI0  MOPCHKOTO
TPaHCIOPTY B YMOBax TiOpUIHUX 3arpo3 3apa3 € BKpaill akTyaibHOw. CydacHi
BUKJIUKYU TIOETHYIOTh Y co0i KibepaTaku, Gi3udHi AUBEPCii, CKOHOMIYHUN THCK Ta
1H(pOopMaLiiiHU{ BIUIMB, [0 BUMArae Mmepexojly Bil KIACUYHHUX METOJIB OXOPOHU

0 KOMIUIEKCHUX aJaiTUBHUX MOJEJeH, TaK SK TPAAMINNAHI CUCTeMHU Oe3IeKu
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(pi3uuna oOxopoHa) HE CHPABIAIOTHCS 3 0araTOBEKTOPHUMHU (T1OPHIHHMM)
aTakamu, 010 30UIbIIYyE TOMUT HA KOMIUIEKCHI NPOAYKTH, IO BKIIOYAIOTh
Kondmiktu. Texnosnorii, Taki SK ITYYHUH IHTEJNEKT Ta AaHAJIITUKA AaHUX Y
peaNbHOMY dYaci, JO0MOMaralTh Kpalle NPOrHO3yBaTH PHU3WKH Ta IIBHIIIE
pearyBaTu Ha 3MIHHU.

Ananiz ocmanuix oocniodxcens i nyoaikayiu. ICHyr041 TUIIA 3arpo3 BUBYEHI 32
normomororo Handbook on Maritime Hybrid Threats: 15 Scenarios and Legal
Scans (2nd ed.). (2024) [7]. [IpaBoBi acrieKTH BUKOPHCTAHHS KOMEPILIHHUX CY/IiB
y riopuaaux 1usx Bukiaageni Alexander Lott. Brill, (2022) [16]. AxrtyanbHe
AocaiKeHHS g poBoi cTifikocTi mposeaeno Melnyk, O., et al. (2025) [10]. Poas
mtyyHoro iHtenekty BuszHauae Miller, J., ta in. (2025) [11]. Anani3 peanbHUX
IHIUAEHTIB Yy Manakcekiii  mportomi Ta TiOpujaHii  Oe3nerni MPOBOJWTH
Giannopoulos, G., et al. (2024) [12]. Anani3 3axucTy MOPTIiB Ta ra3onpoBOJIB B
yMoBax riopuaHoi aii 3pooieno Mietkiewicz, R. (2022) [15]. CykymnHo 3a3HaueHi
JOCJTIJDKEHHSI OOTPYHTOBYIOTH HEOOXIIHICTh TMOOYIOBU HOBHX KOMIUIEKCHUX
aJlaniTABHUX Mojieliel O0e3MeKH, Kl MOENHYIOTh IHTEIeKTyalbHy 00pOOKY JaHUX,
CIlGHapHE MOJIeNIIOBaHHA Ta (OPMYIOTh OpraHi3allifHO-TeXHIYHY MOJIEb
yIpaBIiHHSA 0€3IeK010, 10 3a0e3Ieuye MPOAKTUBHUHN 3aXHCT B YMOBaX TOpUIHUX
3arpos.

Memoto cmammi € J[OCHIIKEHHS ICHYIOUYMX 3arpo3 Ha MOPCHKOMY
TPAHCTIOPTI, aHATI3 ICHYIOUNX KOMIIOHEHTIB MPOTH/IIT PU3UKaM, TIOIIYK TEXHIYHUX
pIIlICHb Ta TPABWJI, IO CHPHUSAIOTH MIABHUINCHHIO OE3MEKU IIJIaBaHHS B CKJIATHUX
yMOBax TIOpMIIHUX 3arpo3 Ta BU3HAYEHHS KOHIICMIII OpraHi3aiiiHO-TEeXHIYHOI
MOJIEITi, 3/IaTHOI MpaIOBaTH B PEXKHUMI peaJbHOTO dYacy s 3a0e3MedeHHS
HEOOX1THOTO PiBHS O€3MEKH MOPETIaBaHHS!.

Buknao ocnosnoco mamepiany oOocniodxcenns. MOpPCbKlI TE€pEeBE3EHHS,
HAWBXJIMBIMIUN BUJ MOPCHKOTO JAHITIOTA TIOCTABOK, CTUKAIOTHCA 3 PI3HUMH

pu3nKaMu Oe3neku. 3a JaHuMu MixkHapoHOro Mopchkoro 6topo (IMB), mopiuni

189



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 1. Ne 2.

BUTpPATH Ha BUPIMICHHS KPUTUYHHUX MpOOJIeM OE3MEKH CTAaHOBIATH OJIM3BKO 25
MUTBSpAIB nonapiB. Lli BUTpaTH BKIIOYAIOTh KPAALKKH, BUKYIHU, 3aXOIH, LIO
BXKMBAIOTHCS CYJHOIUIABHUMHU KOMIAHIIMH, 3MIHM MapLIpyTiB, BUTPATH, IO
BUHUKAIOTh YePe3 MOPYIICHHS] KOMEPIIIHHOT A1sUIbHOCTI, Ta 30UIbIICHHS BUTPAT Ha
MOpPCbKE CTpaxyBaHHS. ABapli Ha MOpl TaKOX CIPUYUHSIOTH NpOoOJIEeMH 3
MICUXOJIOTTYHUM Ta MCUXIYHUM 3J0pOB'sM MOpsiKiB. KpiM Toro, AisibHICTE 3 aBapii
Ta aBapii Ha MOpiI HETaTHBHO BIUIMBAaE Ha TIJ00aJbHE EHEPronocTayaHHs,
0COOMBO BPaxOBYIOUM T, IO BOHA BiNOYBA€ThCA Ha BAKIMBUX MOPCHKUX
nuIgxXax Ta B palloHax, OJIM3bKHUX JI0 €HepreTuyHux pecypcis. Taki aii, sk 3MiHa
MapIIpyTiB, TPU3BOAATH 10 30UTBIICHHS 3a0pyAHEHHS MOBITPS Yepe3 30UIbIICHHS
BUKHJIIB, @ MOPCBHKI aBapili, sIki MOXYTh CTaTHCsS 4yepe3 AisUIbHICTh 3 aBapii Ta
aBapii Ha Mopi, 30UTBIIYIOTh PU3UK 3a0pyAHEHHS MOPCHKOTO cepeoBuila. [Hii
HenpsiMi  HacJIJIKK aBapii Ta aBapii Ha MOpPI BKJIIOYAIOTh PETiOHATBHY
IPOJIOBOJILYY Oe3meKky Ta TOoW (pakT, 10 opraHizailii, ski 3I1MCHIOIOTH IO
TUSTTBHICTh, B3a€EMOJIIIOTh 3 OUIBIIMMH TEPOPUCTUUYHUMH TPYyHaMHU, CTBOPIOIYH
OUTBIII pU3UKH JIJIT O€3IeKH.

Busnaunmo HasiBHI 3arpo3d Ha MOPCHKOMY TPAHCIOPTI. 3arpo3W Ha
MOPCBKOMY TPaHCIIOPTi € HaOip pi3HUX 3arpo3, AKI MOXKYTh OyTH CIIpSIMOBaHI Ha
0e3MeKy 1 CTaOUTBHICTh MOPCHKOTO TPaHCIIOPTY, TOOTO € Tibpuanumu. Lli 3arpo3u
MOXKYTh BKIIIOUaTH MOPCHKE TEPOPHU3M, MIPAaTCTBO, HAPKOTOPTIBIIO, HEJNETaIbHY
MIrpaIlito 1 Kibep3IOYMHHICTh. 3arpo3u MOKYTh OYTH BUKOPUCTAHI JIJIsi CTBOPECHHS
Xaocy Ta 3arpo3u Oesneli MOPChKHX KOpuaopiB, Takux sk Cyeubkuil Ta
[TanaMchbKUil KaHANH, AKI € CTPATETIYHO BAXKIIMBUMH JJII MDKHAPOJHOI TOPTIBIII.
[OpuaHi 3arpo3w TakokK MOXYTh BHSIBISITACS Yy BUIVISIAL  cabOTaxy
IHQPACTPYKTYpH MOPCHKOTO TPAHCHOPTY, ILIO MOXKE MPU3BECTH [0 3HAYHHUX
3aTpuMOK Ta (HiHAHCOBHUX BTpAT. BaXIWMBO Bi3HAYMTH, 10 MOPCHKI KOPHIIOPH €
CTpaTEeriuHO BaXXJIMBUMH [IJII MIKHAPOJHOI TOPTiBIl 1 MOXKYTh OyTH CXUJIBHI A0

HamajiB, 1[0 YCKJIAaJHIOE olepauiiiny obctaHoBky Ha Mopi [l]. Crpareriuni
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acneKkTu TiOpUAHUX 3arpo3 Ha MOPCHKOMY TPAHCHOPTI TAKOX BKJIIOYAIOTh 3aXUCT
1HQPACTPYKTYpH, TAKUX SIK TE€JIEKOMYHIKalliiiHa Ta eHepreTU4Ha 1HPpacTpyKTypa
Ha aH1 bantifickkoro mops. Lle BuMarae akTHBHIIMX 3aXOAIB MPOTHUIIi, 1100
3abe3neunTy 0e3neKy Ta CTabuIbHICTh MOPCHKOTO TPAHCIIOPTY [2].

Kunacudikarrist 3arpo3 HaBeieHo Ha puc. 1.

3arposu Ha
MOPCBHKOMY
TPaHCHOPTI

TexHOreHHo-
OpraHi3oBaHi

IHbopmaLiiHi

KibepdisnyHi

Puc. 1. Kitacudikariist 3arpo3 Ha MOpCbKOMY TPaHCTIOPTI.

HaBenemo KOpOoTKy XapaKTepUCTUKY KOKHOTO BUITY.

KiGepdizuuni ataku — 11e ocoOnMBa Kareropis Kibeparak, siki HABMUCHO YU
HI TaKOX HETaTUBHO BIUIMBAIOTh HAa (I3UYHUNA TPOCTIp, HAIUIIOIOYKCH Ha
OOYHUCITIOBATBPHY Ta KOMYHIKAIIHHY 1HQPACTPYKTYpy, SKa TO3BOJISIE JIOASIM Ta
CHUCTEeMaM KOHTPOJIIOBATH JAaTYMKW Ta BUKOHABYI MexaHi3mMH. KibepdiznuHi ataku
3a3BUYail  pO3MIIMAIOTRCA Yy 3BSI3KY 3 KiOepi3uyHUMHU CcUCTEMaMU Ta
BPa3NUBICTIO 1X OOYHMCITIOBAIbHUX Ta KOMYHIKAI[IHHUX eleMeHTiB. Hampukian,
3IOBMUCHUK, SKHA B3SB TiJ KOHTPOJh OOYMCITIOBaIbHI a00 KOMYHIKaIliiH1
KOMIIOHEHTH BOISHHX HACOCIB, MEIMYHHUX IMIIJIAHTATIB, aBTOMOOLIIB 1 KJalaHiB
ra3omnpoBOIiB, MOXE BHUKOPHUCTOBYBATH I1X JJIi BIUTMBY Ha (DI3UYHHI TPOCTIp,
3aBAOYM KO MaiHy a00 HABKOJUIIHBOMY CEPEJOBHINY Ta HapakaroyW Ha

PU3UK JKHUTTS JIIOJIeH. Y pe3ynbTaTi Oe3reKa MOBCIOJHO CIPUAMAETHCS K OJIHE 3
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HalBXJIMBILIMX 3aBJaHb IIJ Yac MPOEKTYBaHHSA HaAIMHUX KiOepdi3znuyHux
CUCTEM. 3JIOBMHCHHMK MOXE TMepeJaTH IMOTYKHI CHUTHAIW, M0 3amo0iraroTh
npuiiomy gomyctumux curnaiiB GPS. PesynbratoM ataku € BTpaTa AOCTYHHOCTI
GPS, mo Moxe mnpu3BeCTH [0: MOPYIICHHS 3/aTHOCTI METH BU3HAYaTH CBOE
MICII€3HAaXO)KEHHSI, aBTOHOMHO TMepeMiniatucs ado OTPUMYBATH 3PYYHICTH 13
cuHxpoHizanii Ha ocHOBI GPS. OcHOBHOIO METOIO0 Takoi aTaku € CyJHa, JITaKH,
Ha3eMHI TpPaHCIOPTHI 3acoOu, IHTENeKTyalbHa Mepexa Ta OyAb-fika Japyra
ki0epdi3uuHa cucTeMa, sKa 3HAYHOI MIPOIO MOKJIaAaeThesl Ha AOCTynHICTh GPS
JUTsl BA3HAYEHHS PO3TalllyBaHHA, HaBirauii abo cuHxpoHi3zaiii yacy [3].

TexHOoreHHO-OpraHi3oBaHi 3arpo3u — Ii€ MOTEHIIHHI PU3UKU Ta HEeOe3MeKu
JUIS JIIOJIEM 1 JOBKULISA, 110 BUHUKAIOTh 4Yepe3 MISJIBbHICTh JIIOJAWHU, aBapid i1
karactpop Ha oO'ekrax TexHochepHu, SKI BKIIOYAIOTh XIMIYHI, pajiailiiHi,
MOKEeX1, BUOYXH, TPAHCIOPTHI aBapii, pyilHyBaHHs Oy/iBeNb, a TakoX 3001 B
KOMYHQJIbHUX CHUCTEMax, BHUKIMKAHUX I[EPCOHANy, TMOPYIIEHHAM TPOIECIB,
HEJOCTATHIM KOHTpOJIEM. IxHs peamizauis npusBoauth 1o HC (Ham3BuuaitHUX
CUTyallid) 13 CepHO3HMMM HACIIKaMH, 10 TMOTPEOYIOTh 3aXOIIB MO0
MiBUILCHHS TEXHOTCHHOI O€3IeKH, HAroJIONIyIOYM Ha BaKJIMBOCTI JIIOJICHKOTO
¢dakTopa Ta HaIIMHOCTI cUCTeM. BuM TEXHOTEHHUX 3arpo3 HaBeJAeHO y Ta0wmIli 1.

[Hdopmartiiini 3arpo3u - 1ie MOTEHIIIHI il a00 Moil, 31aTHI 3aBAaTH IIKOIH
JaHUM, cucTeMaM a0o IHPpPACTpyKTypi, MOPYIIyIOUHd iX KOH(IICHIINHICTD,
IUTICHICTH 200 TOCTYIHICTH, 1 MOKYTh BUXOJIUTH Bin Kibepatak (BipycH, (HilIuHr),
TMoAChKOTO (hakTopa (MOMUIIKH, 1HCaIepn) a00 MPUPOTHUX SBHIIL.

OcHoBHI Buau iH(MOpPMAIIHHUX 3arPO3:

o IkinmuBe mporpamHe 3a0e3neueHHs: Bipycu, deps'sku, mporpamu-
BUMaradi (ransomware), mmUTyHChKE TIporpaMHe 3a0esmeueHHs (Spyware,
keyloggers).

o Kibeparaku:
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o @immar: OOMaH KOpPHUCTYBauiB sl OTPUMAaHHS KOH(1IEHUIHHHUX
TaHUX.
Tabmuus 1

OCHOBHI BUJIM TEXHOT€HHO-OPTaHI30BaHUX 3arpo3.

Buau TexHOreHHO-OpraHi30BaHUX 3arpo3

Hasga 3arpo3sa
XiMiuH1 aBapii Buknan TOKCMYHUX pEYOBHUH
Panianiiini aBapii HEKOHTPOJIbOBaH1 BUKUIM pajialii
[Toxexi Ta BUOYXH YUIKOKEHHS ~ MPOMUCIOBUX  00'€KTIB,  CKIJIAJIB,
TPAHCTIOPTY
TpancnioptHi aBapii Benuki [TII, aBapii Ha 3ani3HuIl, B aBialii Ta

BOJHOMY TPaHCTIOPTi

INapoaunamiuni aBapii [TpopuBu rpedennb

O6Banennst OynaiBenb Ta | [Tomuaku nmpu OyAiBHUIITBI a00 TPUPOTHUX BILIUBIB

cropyn

ABapu Ha KOMYHAJIbHHUX HOH.IKOI[)KGHH}I BOAOIIOCTa4YaHHA, OIIAJICHHA, I'a30- Ta

cUcTemMax CJIIEKTPOMEPEXK
bionoriusni 3arpo3u PylinyBaHHS MANPUEMCTB MEAUYHOI Ta OOOPOHHOI
IIPOMHMCIIOBOCTI
o DDoS-ataku:  IlepeBaHTakeHHS  CHCTeMH Uil TOPYIICHHS
JOCTYITHOCTI.
o SQL-in'exmii, XSS-ataku: Excploitation ypasnuBocTeit BeO-101aTKIB.
o Ataku "mrogmaa mocepenuHi” (Man-in-the-Middle): Tlepexornenus
KOMYHIKaITii.
o ComianpHa 1HXeHepis: [lcuxonoriyni MaHIMyJAIii JUisl OTpUMaHHS
1H(popMarii.
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o Buroky iHpopmaii: Ilepenaua qaHux He3axUIIEHUMHU KaHalIaMHu abo
4yepe3 NOMUIIKH CITIBPOOITHUKIB.

o [Hcalinepcrki 3arpo3u: YMucHi ab0 BUNAJKOBI Jii CIIBpOOITHHUKIB,
110 MPU3BOJATH O BUTOKIB, KPaJA1XKOK a00 MCYBaHHS TaHUX.

o 3arpo3u JIOCTYNMHOCTI: ATaku, siKi pOOJISITh CUCTEMH HEJOCTYIHUMU
(manpuknan, DDoS).

o Texniuni 300i: [Tomunku 13, anapaTHi 300i.

o ®di3nuni HeOe3neku: Kpaaikku o01aaHaHHs, CTUXIAHI JIUXa.

Kunacudikarris 3a mxepenom

o 3oBHIIHI: XaKepH, KIOep3I0UHHI[l, KOHKYPEHTH (aTaku 330BH1).
o Buytpimni: CriiBpoOITHUKY KOMITaHi1 (IOMUJIKYA, HABMUCHI JTi).
o [Tpuposani (06'ekTHBHI): MPUPOHI KaTacTpodu, CTUXIHHI JTUXa.

Kiacudikarris 3a cipsMOBaHICTIO:

o [Torpo3u  koHdinenmiinocTi: [lopylieHHS CEKpEeTHOCTI JaHUX
(BIATUIUBY).

° 3arposu miticHocTi: CIIOTBOPEHHS Y1 3MiHA JTaHUX.

o 3arpo3u jgoctymHocTi: brokyBanHs ab0 yTpyIHEHHS IOCTYIYy MO
iHpopMaIii.

[adopmartiiini aTaku CcHpsMOBaHI Ha Jne3iHdopMalio ekimaxiB abo
JTUCTIETYCPCHKUX CIYKO, 110 MOKE MPU3BECTU JIO0 aBapiiHUX MPUXOJIB HA MOpe 1
3HAYHOIO MIPOI0 BUKOPHUCTOBYIOThH CHEIM(IKy MOPCHKOT raiy3i: BeJIuKa JOBXHHA
KOPJIOHIB, TPAHCKOPJAOHHMI XapakTep TIepeBe3eHb Ta 3aJeKHICTh  BiJ
CYMyTHUKOBHX JJaHUX.

[Ipotumis 3arpo3am, 0 BUHUKAIOTH 1 MepeadadyBaHUM, CKIAJAAETHCA 3
opraHizaliiHuX 1 TEXHIYHUX 3aC001B.

Opranizaiiiiina KOMIIOHEHTa MOJIENI YIPABIIHHSI PU3UKAMU y CBOIO UEPTy
CKJIQIAETBCA 3 HOPMATHUBHO-TIPAaBOBO1 0a3u, PHU3UK-OPIEHTOBAHOIO IAXOIY,

MDKBIZIOMYOi B3a€EMO/I11 Ta JIOJACHKOTO (pakTopy.
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HopMartuBHo-nipaBoBa 0a3za ajganTyeTbcs BiAMNOBIIHO 10 BUMor Kopaekcy
OCIIC (ISPS Code) no cyuacuux peamiil. Binmosigno mo Kogekcy ISPS
000B'sI3KOBa MPUCYTHICTh BIJIMOBIIHUX CIHIBPOOITHUKIB 13 3a0€3MEUCHHS O€3MeKH
Ha KOXHOMY CYJHI, y TOPTOBIA CHOpyJl Ta CyIHOIUIaBHIM kommadii. Ili
MpaliBHUKK BIAMNOBIAAIOTH 3@ OIIHKY, @ TakKOoX HIATOTOBKY Ta peati3aliio
e(eKTUBHUX IUJIaHIB 3a0e3nedyeHHs Oe3MeKH, 3JaTHUX BIOpPATUCA 3 OYIb-IKOIO
MOTEHI[IHHOIO 3arpo3010 Oe3Mmelll.

Pusuk-opieHTOBaHMN MiAXiA 13 JUHAMIYHOIO OIIHKOK PU3UKIB O3HAydae
METOJIOJIOTI0 Oe3MepepBHOI0 MOHITOPUHTY, 110 (DOKYCye pecypcu Ha HaWOUIbII
KPUTHYHHMX 3arpo3ax 4depe3 YCBiIOMIICHY MOBEiHKY. BoHa BKJIIOYae TpueTaTHUN
IIUKJI: OI[IHKY HEeOEe3IeK, aHasli3 3amo0iraHHs Ta BUKOHAHHs Oe3neuHux miil. Llei
IIX1JT I03BOJISIE€ aIalTyBaTH 3aX0 U OC3MEKH JI0 MOTOYHOI CUTYAIIil, TEPEXOATIH
BiZl (pOpMaBHOTO JOTPUMaHHS BUMOT MTPOAKTHBHOTO yrpaBiiHHsg. OCHOBHI eTanu
IILOTO TIJIXOTY:

- BusiBnenns HeOe3mnek Ta MOXKIMBUX HACIIKIB,

- Buznauenns croco6iB MiHIMI3aIlii pU3HKiB;

- Oe3reyHe BUKOHAHHS HEOOXIIHUX 3aXOMIB YW 3BEPHEHHS 3a JIOTIOMOTOIO
[4].

Taka cTpareris ymnpapiiHHS, CHpsSMOBaHAa Ha iIeHTH(QIKAIliIO, OIHKY Ta
MIHIMI3aI[il0 PHU3MKIB Ha BCIX eTanax, JJ03BOJISIE aalTyBaTH KOHTPOJb O
KOHKPETHHUX MOTped opraHizaiii Ta 3abe3nedye yCcBimoMIeHy Oe3NeKy, 3HIKEHHS
IHTEHCUBHOCTI MEPEBIPOK Y 30HAX 3 HU3BKUM PU3UKOM Ta (OKYCyBaHHS Ha 30HAX
BHCOKOTO PU3HUKY.

MixBigoM4a B3a€EMOJISI JO3BOJSE CTBOPUTH AJITOPUTMH 3B'SI3KY MIXK
CyTHOBJAaCHUKAaMHU, TTIOPTOBOIO BIIAJIOI0 Ta JCPKABHUMHU CIIy)Oamu Oe3MeKd s
HaWOUThII edeKTUBHOI MPOTHAIl PI3HUM BHJAM 3arpo3 Ta MPOBOIUTH 3aXOMIH

100 3armo0iraHHsl BAHUKHEHHIO 3arpo3u Oe3Ierl.
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Jlroncekmii  akTOp BpPaxOBYETbCS B aCHEKTI HABYaHHSA TEPCOHATY
PO3MI3HABAHHIO JIATEHTHUX O3HAK TiOpWAHOI 1ii 1 B JaHUW Yac (POKYCYeThCS Ha
BUSBIICHHI aHOMaJlii HAa CTUKY LU(GPOBOro, (PIi3MUYHOTO Ta IMCHUXOJIOTTYHOIO
CepeloBUIIA.

Opranizaniiini 3axo4, CIpsMOBaHI Ha MPOTHUJIIIO Ta 3am00IraHHs 3arpo3am
Oe3rell CnuparThCsl HA TEXHIUHI 3aC00H, K1 CTBOPIOIOTH €LIEIOHOBAHY CHUCTEMY
3aXUCTy Ta BHKOPHUCTOBYIOTH MPOAKTHUBHY, IHTEIEKTYaJbHY CHUCTEMY 3aXHUCTy 3
BUKOPUCTAHHSAM IITYYHOTO 1HTCIICKTY.

VY cucremy 3aXHCTy BKIIOYAIOTh TaKli CETMEHTH

[TlinBomuuii cermeHT: ['ipoakyCTHUHI JAaTYMKU Ta OE3MIOAHI TIBOJHI
anapary;

HanBomuuit cerment: PJIC, TemnoBi3opy Ta CHCTEMH aBTOMATHYHOI
inenTudikaiii (AIS) 3 000B'I3KOBUM 3aXHUCTOM BiJl 3aMiHM JTaHUX;

[ToBiTpsiHUiT cerMeHT: [[pOHH-MOHITOPH JIJIsS MATPYJTFOBAaHHS aKBaTOPi.

[udposa exocuctema Tta BukopuctanHsa Ilryynoro Iutenektry (Al) —
HalicyJacHila TeHICHIIS IJI aHaTi3y aHOMAaJIbHOT OBEAIHKH cyzeH 1 biokuelina
JUISE  3aXHMCTY JIOTICTUYHMX JaHUX. AHaNi3 Cy4acHOTO CTaHy 3aCTOCYBaHHS
IITYYHOTO IHTEJIEKTY TIOKa3aB, IO Opradi3amii MOXXYTh BHUKOPHCTOBYBAaTH
IHCTPYMEHTH INTYYHOTO 1HTENEKTY [JIsi OuIbll e€(eKTUBHOTO BHUSBJICHHS
MIKIJIMBUX TPOrpaM Ta IHIIMX 3arpo3, a TaKoX BUKOPUCTOBYBATH MOJEIb
MPOTHO3YBAHHS JUIsl 3amoOiraHHs MaiOyTHIM aTakaM Ta MIATOTOBIN JO HUX.
J103BOJIsI€ KEPYBATH BPA3JIMBICTIO, K1 Jy)KE CKIIAJIHO BiICTE)KyBaTH OHOYAcHO, II
BU3HAYa€ HANOUIBII CEpHO3HI 3arpo3W, COPTyE iX Ta BHU3HAYAE TMOPSIOK
npiopuTeTy, MO0 BHIOpPATUCS 3 HUMHU Hacammepen. 3aMmicTh TOro, M00 MPOCTO
MepeBIpATH 3arpo3u, BUSABJICHI paHimie, I mormomarae oprafizamisiM BUSBIIATH 1HII
3arposu, SKi, MOKJIMBO, HE OyJu BUSBIICHI paHime. BiH M0OXe BUKOPHUCTOBYBATH
BEJIMKl JlaHl Ta 1HOIYy JOCTYNHY 1H(OpMAaIlil0 ajis BHU3HAYEHHS WMOBIPHUX

npoOJieM, Skl 3BUYailiHI 1HCTPYMEHTH MOXKYTb HE BHUSIBUTH, JOKH HE CTaHETHCS
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noxig. Il mokpailye MOHITOPHMHI HABKOJHUIIHBOIO MEPEKEBOIO CEPEJOBMILA Ta
MOKpalye po3poOKy MOJITHK, MiJBUILYIOUM MEPEXKHY O€3MNeKy, MepeBipsrouH
MOJIITUKH, 100 TEPEKOHATUCS, 110 HE CTBOPIOIOTHCS IMIKIJIMBI MPOTPaMH s
MIAKIIOYEHHS, Ta BIICTEXKY€E CEpEOBUIIIE, 11100 NEPEKOHATUCS, 1110 HEMAE Ja31BOK,
AKI MOXYyTb OyTW BuUKOpHCTaHi. Il Takok MOXHa BHUKOPUCTOBYBATH JUJIS
ONTHUMI3allli KPUTUYHO BAXKJIMBUX IPOLECIB Y LEHTP1 0OpOOKH NaHUX, TAKUX SIK
pe3epBHE XapuyBaHHS, EHEPrOCHOKUBAHHS, BUKOPUCTAHHS CMYTH MPOIYCKAHHS,
BHYTPILIHS TeMIEpaTypa Ta 0XOJo/kKeHHs. Bin 3abe3neuye Halikpalll 3Ha4€HHs
3a0e3nedeHHs ePeKTUBHOI pOOOTH 1HPpacTpyKTypH [5].

CuHTe3 opraHizalifHO-TeXHIYHOI MOJIeNIl TOMEPE/KEHHS Ta MPOTUMIIT
riOpugHuM yrpo3am nependayae CTBOPEHHS ILIEHTPY YIpaBiIiHHS O€3MeKoro Ta
CTBOPEHHSI €IMHOrO 1HQOpPMAIIHHOTO TPOCTOPY I HOro e(eKTUBHOrO
(G yHKITIOHYBaHHS. Konnemniris €JIMHOTO 1H(pOopMaIiitHOTO MPOCTOPY
3anporioHoBana EMSA (€Bpomeiicbkke areHTcTBO 3 0Oe€3meku Ha Mopi) i

npe/iCTaBlieHa Ha PUCYHKY 2.

Komrpoas
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Puc. 2 CninbHe cepenoBuiiie 00MiHy iHbOpMaIiiero [6]
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TexHiyHa CKJaJ0Ba NPOTUAII 3arpo3aM TpaHCPOPMYE CUTHAIA  BIJ
MiJIBOJTHOTO, HA/IBOJIHOTO Ta MOBITPSIHOIO CErMEHTA B OpraHi3aliiHi KOMaHJIUd Ta
BHU3HAYA€ AITOPUTM MPUHHATTS pillieHb, IO aJaNTHUBHO 3MIHIOE PIBHI OXOPOHH.
CtBopeHa Mojenb «UU(PpPOBOro JBIMHUKa» MOPTY/CyAHA TECTy€e CLEHapii
B1I0OpaXK€HHs 3arpo3 y BIPTyaJlbHOMY CepeloBHUIIl 1 3a aonomororo Il BuzHauae
HalOUIbII e(PEeKTUBHUI METOJ MONEPEIKEHHS 3arpo3 0e3nexku ado BinoOpakeHHs
BapiaHTa Hamanay, Mo BHHHK.

Bucnogxu. Po3risiHyTO BUAM iCHYIOUMX 3arp03 Ha MOPCHKOMY TPAHCIIOPTi Ta
HajaHo ix kBamidikamito. BuzHaueHo 3acoOu mpoTujii TiOpUIHUM 3arpo3aMm Ta
NepeBeICHO iX XapaKTepUCTHKW Ta M, [ SKAX BOHH TMPU3HAYCHI.
3amporoHOBaHO CTBOPEHHS MOJIEN TMPOAKTHBHOTO YIPABIIHHS OE3MEKO0 3
BUKOPUCTAHHSIM IITYYHOTO IHTEJCKTY Ta CTBOPCHHIM ITU(POBUX JIBIHHUKIB Cy/THA
Ta IOPTOBOT IHPPACTPYKTYPH.

[Io6 MiHIMI3yBaTH pU3UKH Ta €()EKTUBHO MPAIFOBATH, KOMIIAHISIM, 3aiHHITUM
y MOPCBKIH Trany3i, BApTO 3BEPHYTH yBary Ha OI[IHKY PH3UKIB Y peajbHOMY Yaci,
JUIIT 9Oro HEOoOXiJHE BUKOPUCTAHHSI CydacHMX IudpoBux maatdopm™m, sKi
OMEpPAaTUBHO aHANI3YIOTh 3arpo3u Ta pu3uku. lle m03Bossie MIBUIKO pearyBaTH
3MIHM MapUIPyTiB 4¥ cUTyallii y moprax. HeoOximHo nuBepcudikyBaTH MapuipyTH
Ta TIOCTAYaIbHUKIB, 100 3HU3UTHU BILIUB JIOKATHHUX KPHU3.

Buxopucranusa loT-matunkiB, GPS-TpekiHnry mjis KOHTpOIIIO 3a BaHTa)XeM
JI03BOJISIE 3HU3UTH WMOBIPHICTh TOIIKOKEHb BAaHTAXY, IO TEPEBO3UTHCS, 1
yOe3IMeUnTH eKilax 1 CyIHO.

OcoOnuBy yBary cCiiig NPUAUTMTH 3aXHUIICHOCTI i1H(OpPMAIIHHUX CHUCTEM,
OCKLThKM KiOepaTaku MOXKYTh TPH3BECTH JO BTpaT 1 3yNUHKH JIAHIIOKKIiB
noctaBok. Ilepexia 10 MpoaKkTUBHOTO YMpPAaBIIHHSA CUCTEMaMH O€3MeKH — IIe BKe

HE TeOpeTUYHE OOrOBOPEHHS, a HarajabHa MoTpeda.
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THE PROBLEMS AND PROSPECTS OF PREPARING FUTURE
BACHELOR’S DEGREE STUDENTS IN TRADE IN THE CONTEXT OF
GLOBALIZATION PROCESSES

Abstract

The article is dedicated to the analysis of current issues in preparing future
Bachelor’s degree students in trade amidst globalization processes. Globalization
and the development of digital technologies are significantly changing the
structure of the global market, creating new demands for professionals. In
particular, the role of e-commerce, automation of business processes, and
international service standardization is growing, which requires specialists to have
in-depth knowledge in the fields of digital technologies, marketing, supply chain
management, and the legal aspects of international trade.

Despite this, the existing system of training specialists in higher education
institutions in Ukraine faces a number of problems. One of the main issues is the
uneven development of digital skills among students, as many educational
programs pay insufficient attention to the implementation of IT tools that are
critically important for modern trade. Another problem is the limited opportunities

for international student mobility due to financial and organizational barriers,
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which reduces their chances of gaining experience in an international business
environment. Furthermore, there is an issue with the ineffective connection
between theoretical preparation and practical activities, as students rarely have the
opportunity to work with real business cases and enterprises.

The article emphasizes the importance of integrating cutting-edge disciplines
such as digital commerce, data analytics, and innovation management into the
curriculum. The introduction of such disciplines will allow students to gain the
necessary knowledge for working in a globalized market. Furthermore, it
highlights the development of partnerships with businesses to organize real-world
practices and internships, allowing students to acquire practical skills important
for their professional careers.

Attention is also given to the use of active learning methods, such as project
activities, simulation games, and work with CRM/ERP systems, which will help
students better understand the realities of business and develop practical skills.
Strengthening language training, particularly the study of English, is an important
step for effective work in an international environment. Innovative educational
technologies, including distance learning and hybrid formats, also play a crucial
role in providing access to modern knowledge and resources.

To prepare competitive specialists in trade, it is necessary to fundamentally
change educational programs, integrate the latest technologies and teaching
methods, and ensure close interaction with the business environment, which will
allow students to effectively adapt to the demands of the global labor market.

Keywords: training of Bachelor’s degree students in trade, project activities,

simulation games, CRM/ERP systems, integration of disciplines.

Problem Statement. Globalization, as a multidimensional socio-economic
process, is one of the most significant factors influencing the current development

of the global market and the structure of international relations. It has a profound
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impact on all aspects of economic activity, including production, trade, finance,
and business management. As a result of globalization, the mobility of capital,
goods, and services is increasing, and there is intense market integration, which
not only provides access to new opportunities but also intensifies competition
among businesses. The rapid development of new technologies, including
digitalization, automation of production processes, and e-commerce, s
significantly changing the rules of business. The emergence of new distribution
channels, particularly on the Internet, and the development of marketing strategies
that target global markets, create additional demands on the competencies of
specialists in the field of trade.

These changes lead to the need for businesses and their employees to adapt to
new conditions. Specialists in the field of trade are required not only to possess
basic economic and trade knowledge but also to quickly master innovations, adapt
to rapidly changing environments, work in multicultural and multinational teams,
analyze large volumes of data, and make informed decisions in complex and fast-
changing market conditions. The professional activities of specialists should
include the effective use of modern technologies, the ability to work with
electronic platforms and data management systems, as well as high analytical
skills to assess risks and opportunities in international markets.

These requirements create new standards for the preparation of specialists in
the field of trade. At the same time, the higher education system that prepares
future Bachelor’s students must respond promptly to these changes. Educational
programs must be sufficiently flexible to adapt to the rapidly changing labor
market needs. This requires significant changes in curricula, the introduction of
new teaching methodologies, the integration of theoretical knowledge with
practical skills, and a focus on developing the competencies that are essential for

successful work in a globalized business environment.
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Unfortunately, existing educational models in many cases do not meet
modern requirements and do not provide an adequate level of integration between
academic knowledge and practical activities. Most educational programs used in
higher education institutions maintain a traditional approach based on theoretical
training, despite the need to develop flexible skills for adapting to the realities of
the global economy. This stimulates the need to rethink the content, methods, and
forms of education to ensure the preparation of specialists who can not only work
effectively in conditions of globalization but also become leaders in their
profession on the international labor market.

Analysis of Recent Research and Publications. In recent years, significant
attention has been paid to scientific research on the issues of preparing specialists
in the field of trade, with a focus on the impact of globalization processes on the
content of professional education. Economic globalization and the intensive
development of technologies require the updating of educational standards, as the
global labor market becomes more interconnected and highly competitive. Works
by foreign authors such as Martin J. [6], Smith P., and Johnson R. [7] emphasize
the role of digitalization, international standardization of competencies, the
integration of educational programs with business practices, and the development
of soft skills. They highlight the importance of incorporating knowledge of e-
commerce, digital marketing, supply chain management, and data analytics into
curricula, as these areas determine success in the global market.

Researchers, particularly Ivanova L. [4] and Seleznyova T. [1], draw
attention to the need for harmonizing educational standards with global
requirements, especially in the context of supply chain management and
international trade. In their works, they stress the importance of implementing
international standards such as ISO 9001 (quality management systems), 1SO
14001 (environmental management), and ISO 27001 (information security

management), which are becoming foundational for business processes in
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international markets and should be integrated into curricula for preparing trade
specialists.

Additionally, authors such as Lee H. [5] and Garcia P. [3] emphasize the
importance of integrating information technologies and e-commerce into
educational programs to prepare competitive trade professionals. They propose the
active incorporation of tools for big data analysis, business process automation,
and online trade through various platforms, including B2B and B2C.

In particular, the regulatory framework for preparing trade specialists should
be based on key documents such as the National Education Standard of Ukraine
(in the part of preparing specialists in business and trade) and International
Education Standards in Business (particularly from UNESCO and OECD). These
documents define the key competencies that students must develop, as well as
requirements for pedagogical programs, methodologies, and assessment of
outcomes [2].

Recent publications also emphasize the importance of developing students'
analytical and communication competencies. These qualities enable specialists to
effectively work in global markets, solve complex economic and legal issues, and
adapt to changing environments. In this context, the role of regulatory documents
is crucial, as they ensure not only theoretical preparation but also the practical
skills needed to work with international contracts, trade agreements, and the
resolution of legal aspects in cross-border trade.

Thus, the regulatory framework for preparing trade specialists should include
not only general principles and standards but also specific industry requirements
that ensure the necessary qualification level for future Bachelor’s students in the
context of globalization.

The aim of this article is to analyze the issues in preparing future Bachelor’s

degree students in trade amidst the challenges of globalization and to identify
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promising directions for improving the educational process in accordance with the
demands of the modern international labor market..

Presentation of the main material of the study. Globalization has led to a
qualitative change in the professional field of trade: from the classic "product—
buyer—point of sale” model, the market has shifted to multichannel distribution
systems, where sales, service, communication, and logistics are integrated into a
single digital framework. The rapid growth of e-commerce, marketplaces, social
commerce, and cross-border online operations has altered the requirements for
specialist training: future Bachelor’s students in trade must not only be
knowledgeable in product science or sales organization but also in digital business
models, customer experience and data management, online payment principles,
digital security, and e-commerce regulation. In modern conditions, competencies
in building and optimizing customer funnels, working with performance
marketing tools, content strategies, and brand communication in digital
environments, including evaluating campaign effectiveness based on metrics and
behavioral indicators, have become significant.

At the same time, global supply chains are becoming more complex due to
heightened demands for speed, transparency, and operational resilience, which
enhances the importance of logistics and operations management. Automation of
warehouse processes, the development of enterprise resource management systems
and logistics platforms, and the standardization of data exchange between
counterparties are creating demand for specialists who understand the structure
and logic of supply chain management, can manage inventories, forecast demand,
plan supplies, assess risk disruptions, and apply analytical approaches to cost
optimization. Accordingly, educational programs should focus not on declarative
knowledge of terms but on mastering practical solutions: working with digital

accounting tools, CRM/ERP environments, basic data analysis methods,
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interpreting market indicators, building scenarios, and decision-making in
conditions of uncertainty.

An important component of the globalization influence is the international
standardization of service and quality. Consumers compare their interactions with
brands globally, so service, communication, and sales ethics requirements are
becoming more standardized and simultaneously more demanding. For Bachelor’s
students in trade, this means the need for developed competencies in customer
orientation, service design, reputation management, conflict resolution, and the
ability to work in a multicultural environment. Intercultural communication,
business English, understanding cultural norms of interaction, negotiation
practices, and teamwork in international teams are becoming not additional, but
basic components of professional suitability.

Equally significant are the legal requirements that grow as trade becomes
more international. Cross-border operations require knowledge of contractual
relations, international trade rules, customs regulation, product labeling and safety
requirements, protection of personal data in digital channels, as well as adherence
to competition rules and consumer protection laws. Therefore, educational
requirements for preparing Bachelor’s students in trade should shift towards
integration: combining economic, digital, logistics, communication, and legal
components, which allows future specialists to operate effectively in a globalized,
technology-driven, and regulatory-complex market.

The current system for preparing Bachelor’s students in trade faces a
number of significant problems that require immediate resolution. One of the main
issues is the uneven development of digital skills among students. While some
universities have already implemented basic courses in digital marketing, supply
chain management using modern information technologies, and e-commerce,
many educational programs remain too theoretical and do not cover all the

necessary tools. As a result, students often lack sufficient practical skills in
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working with real IT platforms, ERP (Enterprise Resource Planning) systems, or
CRM (Customer Relationship Management) systems, which significantly lowers
their competitiveness in the job market.

The insufficient use of IT tools in the educational process not only limits
students’ opportunities to master the latest technologies but also calls into question
the universities’ readiness for market requirement changes. Many courses are not
adapted to the current realities of the business environment, leading to low
educational effectiveness. Given the rapid development of digital technologies,
especially in the context of trade and logistics, it is essential to significantly
increase the number of practical classes using modern IT resources, including
platform tools for automating trade and data analysis.

Another important issue is the limited opportunities for international student
mobility, particularly for participation in exchange programs or internships with
international companies. Financial barriers, the lack of appropriate programs, and
organizational difficulties in many universities significantly limit students' access
to the global educational environment. International mobility is extremely
important as it allows students to gain practical experience working in different
markets, develop intercultural competencies, and adopt global business and trade
standards. However, due to limited financial resources, only a few students can
take advantage of this opportunity, putting them at a disadvantage compared to
their peers from other countries.

It is also important to note the ineffective link between theoretical
preparation and practical activities. Many of the existing educational programs
focus on theoretical knowledge but do not provide enough practical cases or
opportunities to work with real businesses. Students often lack the chance to work
on actual problems faced by businesses or to use modern tools to solve tasks. This
results in students being unprepared for real-world work in the labor market, even

with theoretical knowledge. It is necessary to create conditions for integrating real
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business cases into the educational process and provide students with access to
internships in leading companies.

And, of course, one of the most important aspects is the lack of a systematic
approach to developing soft skills, which are extremely important for effective
work in a globalized environment. In today's business world, technical knowledge
alone is not enough for success; it is also important to know how to work in a
team, communicate across cultures, demonstrate leadership qualities, and think
critically. However, unfortunately, these skills often do not receive adequate
attention within traditional training programs, preventing students from
developing them fully. Without interpersonal communication, negotiation, project
management, and adaptability skills, it is difficult to work effectively in a
globalized and dynamic market.

Thus, among the main issues in modern education, we can highlight not
only the insufficient level of practical training but also limited access to modern
technologies and international experience, as well as the lack of focus on the
development of soft skills, which are critical for a successful career in a global
environment.

To effectively address the identified issues in preparing future trade
professionals, strategic updates to educational programs must be implemented.
One of the key directions is the integration of modern disciplines that align with
the demands of the global labor market. This includes subjects on digital
commerce, data analytics, innovation management, and business processes. Given
the rapid development of technologies, particularly in the fields of e-commerce,
big data analysis, and business process automation, teaching these subjects will
help students acquire knowledge that is critical for effective work in the modern
business environment. Mastering data analytics tools and modern management
systems will allow students to make more accurate forecasts, improve decision-

making processes, and ensure effective supply chain management.

211



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 1. Ne 2.

In addition, an important step is the development of partnerships with

businesses and other organizations, which will provide students with real-world
internships and practical experiences at enterprises of various levels. Integration
with real business processes will help not only reinforce theoretical knowledge but
also teach students how to deal with the real challenges and problems they may
encounter in the labor market in the future. This could include joint projects with
companies, internships in international corporations, participation in real business
games, and simulations of economic processes, allowing students to gain valuable
experience.
The introduction of inter-university and international academic exchanges is an
important step in preparing students for the global labor market. It will enable
students to gain experience working in different cultures, familiarize themselves
with international business standards, and develop practical skills in intercultural
communication, which are crucial for modern trade professionals. Furthermore,
participation in international projects and conferences will help broaden students'
professional horizons, introduce them to the latest trends in economics,
technology, and management, and provide opportunities to establish international
connections that could be useful at various stages of their careers.

The formation of necessary skills is a key component in improving the
preparation of future specialists, especially in the context of rapid changes in the
global labor market. Students should not only acquire theoretical knowledge but
also have the opportunity to apply it practically in real conditions. One of the key
ways to achieve this is by using active learning methods, among which project-
based activities, simulation games, and working with CRM/ERP systems play a
crucial role.

Project-based activities allow students to work on real or nearly real tasks
that arise in the business environment. This approach fosters the development of

skills in independent work, planning, time management, and the ability to make
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informed decisions under limited resources. Projects that involve collaboration
with businesses provide students with the opportunity to familiarize themselves
with the modern requirements and standards of the industry, significantly
increasing their readiness for real-world work.

Simulation games, in turn, allow the creation of virtual business
environments where students can simulate real situations, such as product
launches, financial management, or interaction with partners and clients. This
helps develop strategic thinking, quick adaptation to changes, and allows students
to test different scenarios without risking real business outcomes. Students can
practice decision-making, analyzing results, and adjusting their actions based on
feedback.

Working with CRM/ERP systems is another important element that allows
students to gain practical skills they will use in businesses. Studying these systems
provides an understanding of data management mechanisms, processing customer
requests, sales analysis, and supply chain management. These skills are crucial for
effective work in globalized markets, where the speed and accuracy of information
determine business success.

All of this contributes to the development not only of technical knowledge
but also of critical thinking, the ability to solve problems quickly, and adapt to a
changing labor market. Using these methods gives students the opportunity not
only to deeply master the material but also to develop practical skills that will
allow them to confidently start a professional career in any sector of trade or
business. Given the rapid development of technologies and changing market
demands, these skills are indispensable for professional growth and success in the
future.

An integral part of preparation is strengthening language skills, particularly
English. In the context of globalization, where trade is often conducted through

international platforms, knowledge of English has become essential for successful
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communication with clients and partners from different countries. Training
specialists with a high level of proficiency in English will enable them to work
with international contracts, conduct negotiations, and analyze foreign markets
without barriers. Teaching specialized terminology and providing practical classes
in business English will help students not only acquire necessary linguistic skills
but also understand the specifics of international trade and communication.

A final important direction is the implementation of innovative educational
technologies: the use of distance learning, online courses, and hybrid formats,
which will provide students with access to the most up-to-date knowledge and
resources, giving them a competitive advantage in the labor market. These
technologies also foster the development of self-directed learning, which is
extremely important for specialists in trade, where the ability to self-educate and
adapt to new conditions is a necessary requirement.

Thus, to improve the preparation of future Bachelor’s students in trade, it is
necessary to integrate modern academic disciplines, actively interact with business
and international partners, use innovative teaching methods, and strengthen
language and digital training. This will allow students to successfully adapt to the
conditions of the globalized market and become highly qualified specialists.

Conclusions. Globalization processes present new challenges to the
education system, requiring the modernization of Bachelor’s programs in trade.
Existing learning models need to be adapted to the demands of the digital
economy, international mobility, and business realities. The prospects for the
development of educational programs lie in closer interaction with employers, the
implementation of innovative technologies and teaching methods, as well as the
expansion of international educational ties. This approach will contribute to the
formation of competitive, flexible, and adaptable Bachelor’s graduates in trade,

ready to act effectively in the conditions of a globalized market.
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