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THE TRANSFORMATION OF EXTERNAL
ATTRIBUTES OF 21ST-CENTURY EDUCATION
AND THEIR IMPACT ON STUDENTS’
INDIVIDUAL STUDY

Abstract. There has been a socio-cultural shift among young people. One
of the most important trends in modern education is the almost complete
transformation of the external attributes of the educational process. These
external attributes refer to the set of conditions, technologies, methodological
tools, and forms of organizing educational activities that directly or indirectly
influence the entire educational process. Given the transformation of the
external attributes of education in the 21st century, it is necessary to assess
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SECTION 1. Contemporary Trends in Higher Education: International Experience & National Priorities

their impact on the organization of individualized learning for students in higher
education institutions and to develop a new strategy for creating academic
and methodological literature to ensure high-quality individualized learning
throughout the educational process.

Keywords: educational activities, external attributes, individual study,
individual learning, individual work, scientific and methodological literature

ntroduction. In the 21st century, the higher education system has un-

dergone a significant transformation. This is due to the rapid develop-
ment of information technology, the widespread digitization of society, and
globalization [1].

In addition, there has been a socio-cultural shift among young people. The
traditional model of education, which relied primarily on lecture-based work
and direct interaction between lecturers and students, has gradually changed.
Today’s student is no longer a passive consumer of knowledge [2]. He or she is
now an active participant in educational activities, engaged in the individual
search for information, its analysis, and systematization.

One of the most important trends in modern education is the almost
complete transformation of the external attributes of the educational pro-
cess. These external attributes refer to the set of conditions, technologies,
methodological tools, and forms of organizing educational activities that
directly or indirectly influence the entire educational process. In today’s reali-
ty, these attributes include digital platforms, distance learning, electronic
repositories, as well as social networks, online courses, multimedia techno-
logies, video conferencing, and other widely used tools of the digital
educational environment.

At the current stage of educational development, a key distinction is that
external attributes no longer serve merely a supporting role. From now on, they
constitute an individual mechanism for organizing educational activities, one
that also significantly influences the development of new models of individual
study among students [3]. Whereas in the past, individual work was limited to
studying printed materials, taking lecture notes, and completing practical or
laboratory assignments in written form, it now includes the active use of digi-
tal resources, engagement with online research, and the use of interactive plat-
forms and other means of electronic communication.
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CLUSTER I. TRANSFORMATION OF EDUCATION IN THE ERA OF DIGITALIZATION

On the other hand, the concept of attribution is directly linked to an indi-
vidual’s (in this case, students’) explanation of the causes of events occurring
in their lives. In the context of educational activities, external attributions
refer to the tendency to explain one’s own successes or failures by circum-
stances beyond one’s control [4-5]. These circumstances refer to the influence
of external factors such as learning conditions, the complexity of the mate-
rial presented, one’s own technical capabilities, the strictness of the instruc-
tor’s requirements, the specifics of using the educational platform, or the social
environment. In an asynchronous learning format, the role of such external
attributions increases significantly and, in some cases, noticeably. Since the
learner is left alone with the learning material and must now individually orga-
nize their own educational process.

The research topic is highly relevant, and its urgency stems from the
need to analyze the impact that external factors have on the organization of
individual study by students in higher education institutions. Of particular
importance here is determining exactly how digitalization is transforming
the educational process, influencing students’ motivation, shaping new
competencies, and creating conditions for the professional development of
future specialists. There is a need to reformat individual learning and change
approaches to the creation of scientific and methodological literature that
will support the educational process, taking into account the transformed
external attributes.

Article Purpose: The objective of this study is to examine the process of
change in external attributes of education in the 21st century, determine their
impact on the organization of individual study among students in higher edu-
cation institutions, and develop a new strategy for creating scientific and meth-
odological literature to ensure high-quality individual learning during the edu-
cational process.

Results. At this stage of development in pedagogical and scientific-peda-
gogical science, the external attributes of education are viewed as a set of driv-
ing forces that ensure the functioning of the educational environment and
influence the organization of the educational process as a whole. These factors
include material and technical support, digital applications, and communica-
tion technologies. To this list, one can add the social conditions for obtaining
an education and the modes of interaction among participants in.
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SECTION 1. Contemporary Trends in Higher Education: International Experience & National Priorities

In the 21st century, the development of information technology has
completely transformed the very nature of educational activities. Higher
education institutions are actively implementing electronic systems for
managing the educational process, their own online platforms, multimedia
technologies, and repositories. This approach enables students to easily access
educational and academic materials regardless of their location or the time of
day. This facilitates the convenience of an asynchronous format in the pursuit
of education. The transformation of the external attributes of education is
directly linked to cosmopolitan processes. From now on, students have the
opportunity to participate in any international educational programs, take
various online courses from the world’s leading universities, interact with
representatives of other cultures in real time, and receive rapid feedback. The
educational space is becoming open, inclusive, and mobile. This promotes
the intellectual consolidation of acquired knowledge and concepts — students
gradually develop a research-oriented mindset regarding their surroundings.

It should be noted that, in addition to technological changes, the
sociocultural aspects of education are also undergoing transformation. Young
people of the 21st century have quickly become accustomed to instant access to
information, vivid multimedia content, and interactive forms of engagement.
This requires higher education instructors to update their teaching methods
and develop new approaches to organizing students’ individual learning using
scientific and methodological literature.

It would not be an exaggeration to describe the digitalization of education
as the primary driver of the transformation of individual study. This is because
digitalization has become one of the key factors in the development of modern
education. It has changed not only the forms and methods of presenting
educational information, but also the very structure of the educational process.
Whereas previously the primary sources of knowledge were the lecturer,
printed teaching guides, manuals, and scientific research, students now have
the opportunity to access information from a vast array of electronic resources.

Distance learning systems play a significant role in education. All stages
of the educational process — lectures, practical and laboratory sessions, and
individual consultations — now take place online.

In the context of globalization, the accelerated digitization of education, and
socio-economic transformations, the organization of individual study of theoret-
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CLUSTER I. TRANSFORMATION OF EDUCATION IN THE ERA OF DIGITALIZATION

ical material has become particularly important. It serves as a key element in the
training of modern professionals. In a remote learning environment, students
lose direct contact with their instructors. This complicates the immediate assim-
ilation of theoretical material. Under such conditions, individual study becomes
a key element of the learning process, as it allows students to build foundational
knowledge and skills; develop analytical and critical thinking; increase responsi-
bility and self-discipline; and prepare for practical and individual tasks. For indi-
vidual study to be effective, it must be organized systematically and with a clear
plan using modern digital tool. Individual study of theoretical material in dis-
tance learning is a systematic process that includes planning, working with elec-
tronic resources, and individual and group forms of individual activity. Individ-
ual study by students in a digital environment is gradually taking on new forms.
Table 1

Forms of individual study for students in the digital

environment of the University of Railway Transport

Forms of individual study

Content

Individual forms of individual
study for students

Studying regulatory and Legal acts,
Fnalyzing practical case studies,

Preparing written materials,
Studying specialized literature

Discussion groups, group case studies,
Seminars and training sessions,
Brainstorming sessions

Group forms of individual study

Procedures for workplace inspections,
Organizing information campaigns,
Conducting training events

Practice-oriented forms

Online courses and webinars,
Electronic libraries and databases,
Forum and Group discussions

Electronic and distance forms of individual
learning

Such activities will help students develop autonomy, responsibility, and
self-directed learning skills. They will have the opportunity to manage their own
time, choose a pace of study that suits them, and design their own educational
path. On the other hand, digitalization creates new challenges. Receiving a
large amount of information can lead to information overload, and constantly
being in a virtual digital environment can lead to reduced concentration and
general psychological fatigue.
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SECTION 1. Contemporary Trends in Higher Education: International Experience & National Priorities

Social media has become an integral part of the modern educational envi-
ronment. It is now used not only for communication, but also for learning, shar-
ing information, and organizing collaborative work among students. It is com-
mon practice among instructors to create study groups on social media, where
instructional materials and assignment templates are posted, and issues related
to ongoing and final assessments are discussed. Students have the opportunity
to quickly access information, ask questions, and discuss academic topics. This
facilitates feedback between the lecturer and students. Online communication
generally fosters teamwork. Collaboration skills are gradually developed. Along
with the positive aspects of using social media in the educational process, there
are also certain risks. Social media can distract from the learning process, fos-
ter dependence on the digital environment, and contribute to a superficial and
poor-quality perception of information. Therefore, the task for teachers now is
to foster information literacy and critical thinking skills in students.

Individual work is an important component of the professional training of
future specialists. It contributes to the gradual development of self-learning
skills and a sense of responsibility, and encourages creative thinking. In today’s
environment, students’ individual learning involves not only completing aca-
demic assignments but also engaging in scholarly and active research activi-
ties. Individual work also contributes to the development of lifelong learning
skills. In modern society, even theoretical concepts are rapidly updated, so indi-
viduals must constantly improve their own competencies. Like any other activ-
ity, individual work during one’s education requires proper planning. Effective
planning of individual learning involves adhering to a number of principles.
The first is the principle of systematicity, which involves the regularity and
consistency of completing academic tasks. The principle of optimal time man-
agement itself requires consideration of the complexity of tasks, the student’s
individual characteristics, and the types of academic workload. The third is the
principle of awareness, where the student clearly understands the purpose of
each task and its place within the overall structure of the educational program.
The fourth is the principle of self-monitoring, which involves regularly analyz-
ing results and, accordingly, adjusting one’s study plan.

In synchronous learning, the planning process is typically highly
structured. This is because, in this case, the lecturer determines the scope
and deadlines for individual assignments, and the student then fits them
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CLUSTER I. TRANSFORMATION OF EDUCATION IN THE ERA OF DIGITALIZATION

into the established schedule. Ongoing monitoring, mid-term assessments,
and discussions of results during practical sessions play a key role in this
process. This helps maintain a steady pace of learning and reduces the risk of
uncompleted assignments piling up. At the same time, synchronous learning
presents certain challenges. In particular, a significant number of classroom
hours may limit the time available for in-depth individual study of the course
material. Furthermore, focusing on the group’s pace of work sometimes fails
to account for students’ individual learning styles. Therefore, it is important
that the planning of individual work allows for flexibility and the possibility
of differentiating assignments.

The asynchronous format of education has the exact opposite effect. It
opens up broad opportunities for personalized learning. Students can indi-
vidually determine the time and duration of their own sessions, choose con-
venient methods for working with the provided learning materials, and, if
necessary, revisit difficult topics as many times as needed. However, the effec-
tiveness of this approach directly depends on the student’s level of self-reg-
ulation skills. Planning in an asynchronous environment is based on setting
short-term and long-term goals, creating a personalized schedule for working
through the material, and using digital tools for time management. An import-
ant aspect here is the use of time-management technologies. It is advisable to
break down large tasks into smaller parts (stages), set specific deadlines, and
alternate between periods of intense mental activity and rest. In this context,
methods such as prioritization-based planning, the use of electronic calendars,
to-do lists, and productivity trackers can be helpful.

Motivation plays an equally important role. In synchronous learning,
direct interaction with the lecturer and academic group, as well as the oppor-
tunity to discuss and participate in discussions, serve as motivational factors.
In the asynchronous format, motivation is primarily internal. Here, it is more
closely tied to the learner’s personal goals and professional aspirations. There-
fore, when planning individual learning, one must consider not only academic
requirements but also individual interests and career development prospects.

Special attention must also be paid to monitoring and evaluating the results
of individual work. In a synchronous learning format, monitoring is built into
the process itself, occurring regularly and in a formalized manner. In an asyn-
chronous learning format, it is appropriate to incorporate elements of self-as-
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SECTION 1. Contemporary Trends in Higher Education: International Experience & National Priorities

sessment and online testing. This will foster a sense of responsibility for one’s
own results and help develop self-assessment skills.

Planning individual study in both synchronous and asynchronous learning
formats is a complex and multifaceted process. It requires a combination of
competent guidance from the lecturer and a certain degree of autonomy on
the part of the students. The synchronous learning format ensures structure
and constant feedback, while the asynchronous format offers flexibility and
the possibility of personalized learning. An optimal model for modern higher
education could be a smart combination of both approaches, allowing for the
most effective organization of students’ individual work. Rational planning
of individual activities during higher education will be the key to successful
learning, will help students develop the planned professional competencies,
foster their ability for continuous self-improvement, and assist them in
adapting to the challenges of modern society. The ability to organize one’s
own learning activities will become one of the key competencies of any
professional in the 21st century.

In today’s educational landscape, the asynchronous format of learning is
becoming one of the central models for organizing the educational process. It
involves students individually working through educational materials at a time
convenient for them, without direct real-time interaction with the lecturer.
This format creates new opportunities for personalized learning, flexible plan-
ning of educational pathways, and the development of students’ autonomy. At
the same time, however, the issue of external factors influencing the organi-
zation and effectiveness of students’ individual learning becomes more acute.

Individual study in an asynchronous learning environment is gradually
becoming a central component of educational activities. It encompasses the
entire educational process: from studying theoretical material and complet-
ing practical tasks to participating in discussions (forums), preparing edu-
cational projects, writing essays, and taking tests, including self-monitor-
ing and self-assessment. The effectiveness of such individual work largely
depends on how the student interprets the outcomes of their own results. If
external attributions — which involve shifting responsibility to external cir-
cumstances — dominate, this can lead to a general decline in motivation,
manifesting as procrastination and the development of a passive attitude
toward education as a whole.
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CLUSTER I. TRANSFORMATION OF EDUCATION IN THE ERA OF DIGITALIZATION

In an asynchronous learning environment, the absence of constant direct
supervision by the lecturer will reinforce the influence of personal factors. The
student will individually determine the pace, intensity, and order of complet-
ing practical, laboratory, or individual assignments. Under such conditions, the
likelihood that external attributions will perform two opposing functions (pro-
tective and destructive) will increase significantly. The protective function will
manifest itself in a reduction in the overall level of anxiety. At the same time,
the student will temporarily attribute their own failure to external circum-
stances in order to maintain a positive self-esteem. However, if such a strat-
egy is consistently and continuously applied, it will hinder the development of
responsibility and self-regulation in general.

The destructive impact of external attributions lies in the formation of
so-called “external locus of control,” where the student is convinced that their
academic successes and failures depend overwhelmingly on factors beyond
their control—ones they cannot change or influence. When pursuing education
in an asynchronous learning format, this may manifest in complaints about the
instability of the internet connection, the inadequacy of the educational plat-
form, the excessive complexity of the presented material, insufficient explana-
tions, or an overwhelming volume of assignments. Although these factors can
indeed influence the educational process, treating them as absolute will dimin-
ish students’ intrinsic motivation and hinder their ability to overcome these
challenges.

However, external factors cannot be completely ignored. The asynchro-
nous format of education does indeed depend to a large extent on technical
infrastructure, the quality of available electronic resources, the accessibility of
learning materials, the clarity of instructions for completing assignments, and
feedback. In a situation where the educational environment does not provide
adequate conditions for learning, even a high level of self-discipline will not
guarantee the effectiveness of individual learning. Therefore, the influence of
external factors must be considered in direct relation to the realities of life
- the organizational and technological conditions for obtaining an education
during a specific period of time.

A distinctive feature of the asynchronous learning format is the increased
demand for self-regulation. Self-regulation involves the ability to plan one’s
own activities, set specific goals, monitor the entire process of task comple-
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tion, and evaluate one’s own results. External factors can both hinder and stim-
ulate the development of such skills. If a student acknowledges the presence
of external obstacles but also seeks ways to overcome them, this indicates an
active stance. If, however, the response is limited to merely noting the diffi-
culties without attempting to change the situation, then self-regulation will
remain at a low level.

Previous educational experience will have a significant impact on the nature
of attributions. It is reasonable to expect that learners accustomed to a strictly
structured learning environment with constant supervision will face difficul-
ties in an asynchronous learning setting. Learners with such prior experience
will be more likely to attribute their own failures to a lack of clear instructions
or support from the instructor. The situation is expected to be diametrically
opposite for learners who have experience with self-directed learning. They will
be more inclined to take responsibility for their own results.

Motivation will also play a key role in the case of education in an asyn-
chronous learning format. Intrinsic motivation, based on a person’s interest
in the content of the educational material and their own awareness of its sig-
nificance for future professional activity, will reduce dependence on any exter-
nal explanations. For example, a student who sees the value in learning will be
less likely to justify their own inaction by citing external circumstances. Con-
versely, if external motivation — focusing solely on grades or formal require-
ments — predominates in a student, it will increase the risk of significant influ-
ence from external attributions, and this will be particularly noticeable in the
event of failure.

We must not overlook the social dimension of the issue. Even in an asyn-
chronous learning format, students remain part of the academic community.
All forum discussions, group assignments, and online consultations create a
space for social interaction. Support from classmates and lecturers can reduce
the tendency toward destructive external attributions, as it fosters an aware-
ness of shared responsibility and the possibility of receiving help.

The influence of the digital environment deserves special attention. Infor-
mation overload, the sheer volume of digital resources, constant notifications,
and multitasking can create a sense of overwhelming chaos. In such a situation,
a student may attribute low productivity to an “excessive amount of informa-
tion” or an “unclear course structure.” However, basic requirements for appli-
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cants when entering a higher education institution, along with the develop-
ment of digital literacy and information management skills, will help reduce
dependence on these factors.

From a pedagogical perspective, an important task is the formation of ade-
quate attributional models during the learning process. First and foremost, this
concerns the actions expected of the lecturer. Since he or she can contribute to
the formation of attributional models through the clear formulation of prac-
tical or laboratory tasks, transparent criteria for their assessment, and regu-
lar feedback. Encouraging students to analyze their own mistakes during the
learning process and to seek ways to correct them will facilitate a gradual tran-
sition from a predominance of external attributions to well-established feed-
back with the teacher and a more balanced system of explanations.

The influence of external attributions on autonomous work is also evident
in time management. If a student believes that her success depends primarily
on external conditions, she may underestimate the importance of systematic
preparation. There is a tendency to put off tasks until the last minute, which
increases overall stress and anxiety — for example, during exam week — and
also lowers the quality of results. Conversely, recognizing one’s personal role
in achieving success will encourage a more responsible approach to planning
one’s own work time.

The psychological aspect of the problem of external attributions affecting
individual study in asynchronous learning is directly linked to self-esteem
and self-confidence. Frequent use of external attributions for self-justification
can mask one’s own insecurity or fear of future failure. In an asynchronous
learning format, where the student does not receive constant confirmation of
their competence from the instructor, such feelings may be intensified. This is
precisely why it is important to develop a supportive educational environment.

Cultural differences must also be taken into account. In different
sociocultural contexts, the dominance of external or internal attributions may
have different causes. In some educational environments, responsibility for
learning outcomes is traditionally placed either on the lecturer personally or
on the system as a whole. This state of affairs significantly complicates the
transition to autonomous learning. The asynchronous format itself will require
a shift in these attitudes and the formation of a new culture of academic
responsibility.
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Undoubtedly, the impact of external factors on a student’s individual
work in an asynchronous learning format is a multifaceted and complex
phenomenon. One cannot ignore the fact that objective external factors can
significantly influence the educational process. However, if there is an excessive
focus on these factors, there is a risk of creating obstacles to the development
of autonomy, self-regulation, and intrinsic motivation among students. This
would be an undesirable effect that could potentially negate learning outcomes
or render them incomplete.

The effectiveness of asynchronous learning depends largely on the
learner’s ability to balance a realistic consideration of external conditions with
taking personal responsibility for outcomes. Developing this ability requires
systematic support from lecturers, the cultivation of reflective skills, the
enhancement of digital literacy, and the creation of a supportive educational
environment. External attributions can both hinder and stimulate a student’s
individual study in an asynchronous learning environment. Their impact
is determined by the level of development of personal qualities, motivation,
prior educational experience, and the organizational conditions of the learning
process. Recognizing this influence and working purposefully to develop
appropriate attributional strategies is a key prerequisite for improving the
quality of education in today’s digital environment.

The transformation of the external aspects of education has both positive
and negative consequences.

Table 2
Advantages and negative aspects of introducing new forms
of individual study

Advantages Negative aspects
Accessibility of information Information overload
Flexibility of the learning process Insufficient self-discipline among students
Opportunity for personalized learning Risk of academic dishonesty
Development of digital competencies Decline in face-to-face communication

Expanded opportunities for international col- | Psychological fatigue caused by the digital
laboration environment

Development of self-directed learning skills | Dependence on the reliable functioning of
technical equipment

IV International Scientific and Professional Conference 17
«Innovative Potential of Modern Science: Global Challenges and Solutions»

(==
-4
a8}
ot
76
=
]
&}




L]
-4
o
[
2]
=
]
Q
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The widespread availability of information and automated online services
creates conditions conducive to plagiarism [6]. The approach to completing
assignments has become increasingly perfunctory. Therefore, another key
objective of modern education is to foster a culture of academic integrity and
responsibility among students.

The introduction of synchronous and asynchronous forms of education is
significantly changing approaches to the development of academic and meth-
odological literature. This will be particularly evident in terms of organizing
and ensuring the effectiveness of students’ individual learning. Modern edu-
cational conditions require not only a rethinking of traditional methods of
presenting educational material but also its adaptation to the digital educa-
tional environment. Within the framework of synchronous learning, scien-
tific and methodological literature is geared toward supporting direct inter-
action between the lecturer and the student in real time. Such materials are
most often clearly structured, concise, and the instructional content is pre-
sented succinctly. This is done so that students can quickly work through the
designated instructional material during online classes. Interactive elements
of the classes are of great importance: prepared presentations, edited instruc-
tional videos, electronic lecture notes, test questions, and thematic case stud-
ies [7]. These methodological recommendations are designed to stimulate stu-
dents’ cognitive activity, foster critical thinking skills, and develop their ability
to apply knowledge effectively in practice.

Asynchronous learning, in contrast, involves students individually stu-
dying the provided educational materials at a convenient time. Therefore,
the approach to creating scientific and methodological literature should
also be different: it should feature a most clear and logically structured
format, as well as precise instructions for completing practical, laboratory,
and individual assignments. Special attention should be given to the
development of didactic materials that ensure students’ autonomy in
learning. Such methodological guidelines should include algorithms for
completing practical and laboratory work, step-by-step recommendations
for solving case studies, self-assessment schemes and systems, and clearly
defined evaluation criteria. These resources are designed to motivate students
toward individual information search, analysis of scientific and educational
sources, and the development of self-organization skills.
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One of the key strategies applied in the creation of such scientific
and methodological literature is the combination of textual, visual, and
multimedia content. The development of video presentations together with
infographics, interactive platforms, and links to additional educational
resources increases the accessibility and effectiveness of the presented
learningmaterial.Itisalsodesirabletoapplythe principle of modularity,where
educational information is presented concisely in small, logically complete
units. This facilitates comprehension and promotes the individualization of
the learning process.

The methodological guidelines developed in accordance with the
above-mentioned principles present approaches to planning the individual
activities of students. The issues of organizing individual work and ensuring
effective self-assessment for students enrolled in the educational and profes-
sional program “Safety and Occupational Health in Railway Transport” have
been addressed in the methodological guidelines through the creation of a
structured framework for studying course topics related to supervisory activi-
ties in the field of occupational safety and health.

Such coverage of the topics includes key points of the theoretical mate-
rial for each topic as well as thoroughly developed forms of organizing stu-
dents’ individual work. These forms involve the study of regulatory and legal
acts (students are advised to analyze the regulatory framework and examine
the provisions of laws and international documents related to the assigned
topic); preparation of reports or essays (a range of topics covering various
areas of review is proposed); conducting comparative analysis (while com-
pleting this type of individual study, the methodological guidelines recom-
mend comparing the general system of state supervision and its specific fea-
tures according to the thematic content, as well as the functions of national
and international control); development of structural diagrams (students are
encouraged to create action schemes npemycmoTpeHHbIX current legislation
regarding activities in the studied field); analysis of practical situations (case
study solving); preparation of presentations (examples of thematic areas and
presentation components are provided); essay writing (proposed titles and
recommended main stages for covering each topic are included); and self-as-
sessment of knowledge (which involves individually compiling a list of con-
trol questions on the relevant topic).
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It is clear that in the future the role of digital technologies in the educa-
tional process will only continue to grow. The active implementation of artifi-
cial intelligence, the improvement of virtual and augmented reality technolo-
gies, and the creation of fundamentally new automated systems for assessment
and adaptive learning are expected. Artificial intelligence is anticipated to
enable the personalization of the learning process. Moreover, virtual reality
technologies are already creating opportunities for conducting virtual labora-
tory work and modeling industrial situations for the practical training of stu-
dents. All of this indicates that the concept of lifelong learning will become
increasingly important. Individuals will be required to continuously update
their academic knowledge and improve their professional skills in accordance
with the demands of the modern labor market.

Conclusions. The transformation of external educational attributes in the
21st century is a natural result of the rapid development of the digital society
and cosmopolitan processes. Modern technologies are significantly transform-
ing the educational process, and we are witnessing a tendency toward the fur-
ther deepening of this transformation. At the same time, new opportunities are
being created for updating approaches to the organization of students’ individ-
ual work.

Digital platforms, online communication, various types of electronic
resources, and interactive technologies have already become an integral part of
higher education. Undoubtedly, they contribute to increasing the accessibility
of educational knowledge, the development of self-education, and the forma-
tion of students’ professional competencies.

At the same time, new challenges are emerging: information overload is
becoming increasingly evident, issues of academic integrity arise, and there is
a growing need to improve students’ self-discipline. Under such conditions, the
role of the teacher becomes especially important — as a mentor, consultant, and
organizer of the educational process — as well as the development of scientific
and methodological literature based on fundamentally new approaches.

In the current educational system, individual learning is becoming the
foundation of an individual’s professional development. It fosters students’
abilities for critical thinking, self-organization, and lifelong learning through-
out their professional careers. The transformation of the educational environ-
ment through the implementation of synchronous and asynchronous learning

20 INTERNATIONAL SCIENTIFIC PROJECTS
Chicago, United States of America * June 2—-4, 2026



SECTION 1. Contemporary Trends in Higher Education: International Experience & National Priorities

creates the need to update strategies for developing scientific and methodolog-
ical literature. Its primary task is not only the transfer of academic knowledge,
but also the creation of conditions for effective individual student work, the
development of responsibility, digital competence, and the ability for continu-
ous learning.

The effective combination of traditional scientific and pedagogical meth-
ods with modern digital technologies will become an essential condition for
training competitive specialists in the 21st century.
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MEAATOTIYHI YMOBU ®OPMYBAHH/I
AOCAIAHMIIBKOT KOMIETEHTHOCTI MAMBYTHIX
MATICTPIB ®APMAIIT

crymn. Y cydacHMX yMOBax MoJepHi3auii Buioi gapmaieBTMUHOI OCBIiTH
B 0COOIMBOrO 3HAUEHHSI HAaOyBa€ ITiAroTOBKAa 3400yBaviB 10 HAYKOBO-IO-
CIigHOI mistbHOCTI. ITe 3yMOBJ/IEHO 3pOCTaHHSIM POJTi TOKa30Boi (apmailii, Heoo-
XiJTHICTIO TIPUIHSTTS TTpodeciitHuX pillleHb Ha OCHOBI aHATi3y HAYKOBUX JAHUX,
a TaKOK ITOTPe6010 Y (paxiBIIsIX, 3MaTHUX 3/IiFICHIOBATY JOCTiIKeHHS y cepi po3-
POOKIM, aHAITi3y Ta OLIIHIOBAHHS JIiIKapChKMX 3aC006iB. Y 3B’13KY 3 IIMM (OPMYBaHHS
TOCTi THUITBKOT KOMITIETEHTHOCTI PO3ITISIIAETHCS SIK OJIVH i3 KITIOUOBUX Pe3Y/bTa-
TiB ITpoeciiftHoi MiAroToBKM MaitbyTHiX MaricTpiB papmarrii [1].

OcHoBHa 4acTuHA. JIOCTiZHMUIIbKA KOMIIETEHTHICTh MaiiOyTHHOrO (a-
XiBLSI (hapMaIrieBTUYHOI rayy3i € iHTerpaTMBHOIO XapaKTePUCTUKOIO, SIKa TTOE -
HYy€ CMCTeMY 3HaHb, YMiHb, IIiIHHICHMUX Opi€HTalliil Ta pedeKCUMBHUX 3Ii0HOC-
Teil, HeoOXigHMX IJIs 3MiViICHEHHS HAyKOBOTO ITOMIYKY Yy mpodeciiiniit chepi.
Bona oxorutioe 3maTHiCTh GOPMY/IIOBAaTH OOCTIIHUIILKY MTpo6iemMy, o6upaTu
afeKkBaTHI MeTOAM JOC/TiIKeHHS, TPOBOAUTHM eKCIIepUMMeHTa/IbHY poOOTY, aHa-
Ni3yBaTy OTpUMaHi pe3y/abTaTy Ta OOTPyHTOBYBATY BUCHOBKM [2].

OmHi€ro 3 MPOBiMHMX MTeAATOTIYHMX YMOB (DOPMYBAHHS JOCTITHUIIBKOT KOM-
MEeTeHTHOCTi € KOMITETEHTHICHO Opi€HTOBaHe MPOEKTYBAHHS OCBITHHOTO MPO-
tecy. Takuit migxin repen6avae y3roaskeHHsT pe3y/IbTaTiB HaBYaHHS 3 KOHKPET-
HUMU TOCTiTHUIIKMMM BMiHHSIMU, SIKi MaloTh OyTM copMoBaHi y 3100yBaviB
OCBiTU. BaXK/TMBYUM € BUKOPUCTAHHSI ITPO6/IEMHO-0Pi€HTOBAHOTO HAaBYaHHS. 3asTy-
YeHHS CTYIEeHTiB 10 BUKOHAHHSI MiHi-ITPOEKTIB, KeICOBMX 3aBAaHb Ta HaBUa/b-
HO-JIOCTIAHUX POOIT CITPUSIE PO3BUTKY KPUTUUHOTO MUCIEHHST, aHATI TUMHIX 371~
OGHOCTEl Ta TOTOBHOCTI 0 CAMOCTi/fHOTO HayKOBOTO MOINYKY. Y (hapMalieBTUUHi1
OCBITi 11e MOXKe peasli30ByBaTUCS Uuepe3 MOCTiIKeHHS BJIaCTUBOCTEN JTIKapChKMUX
3aco0iB, aHaTi3 JIiKapChbKOI POCIMHHOI CMPOBMHM, BUBYEHHS Oi0JIOTiYHO aKTUB-
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HUX PEYOBUH IPUPOTHOTO TOXOMKEHHS, @ TAKOXK MOJeTI0BaHHS MpodeciiiHmx
CUTYAIlii1, TOB’I3aHMX 3 OL[iIHIOBAHHSIM SIKOCTi Ta 6@3MeYHOCTi Ipernaparis [3].

He meHII BaXK/IMBOIO MeIAroTivHO YMOBOIO € iHTerpailisi JOCaiTHUIIbKO1
METOMOJIOTii Y 3MiCT OCBiTHiX KOMIIOHEHT (PyHIaMeHTaJIbHOI Ta ImpodeciitHoi
migroroBku. OKpeMoi yBaru 3aciayroBy€ iHAMBiAyaJbHMIT HAYKOBUI CYIIPO-
BiJ 3m00yBauiB ocBiTH. HaykoBe KepiBHUIITBO, KOHCYJbTaTMBHA MiJTPUMKa
Ta HACTaBHMUIITBO 3a6e31euyloTb (OPMyBaHHS Yy CTYIEeHTiB HaBUUOK IIJIaHY-
BaHHS JOC/TiIKeHHS, BUOOPY METO/iB, OIliHIOBAHHS JOCTOBiPHOCTi OTpMMaHMUX
pesy/bTaTiB Ta MiArOTOBKY HAYKOBUX TEKCTIB.

EdexktuBHicTs hopmMyBaHHS MOCTITHMIILKOI KOMIIETEHTHOCTi 3HAYHOIO
MipOI0 3aJIeXKUTH i Bifi cMCTeMM AiaTHOCTMKM, SIKa MAae€ OI[iHIOBaTU He JIIle
piBeHb TEOPETUUHUX 3HAHb, a 11 3MATHICTh 3aCTOCOBYBATU €KCIIePUMEHTaIbHI
Ta aHATITUYHI MeToAu B PoOOTi 3 dapMaleBTUYHUMM OO0’€KTaMM CUHTETUY-
HOTO Ta MPUPOJHOTO IOXOMKeHHs. [IJIs 1IbOTO IOLiIbHO BMKOPUCTOBYBATU
TeCTYBaHHS, CTPYKTypOBaHe CIoCTepexkeHHs, Keiic-MeTon, Ta mopTdomio [4].

BucnoBku. Takum unHOM, GOpMyBaHHS AOCTiTHUIIbKOI KOMIIETEHTHOCTI
MaibyTHiX MaricTpiB dapMmaiiii 3a6e3meuyeThCsl KOMILIEKCOM B3a€MOIIOB’S13a-
HUX MeJaroriyHMX yMOB: KOMIIETEHTHICHOIO OPraHi3alli€el0 OCBITHBOTO IIPO-
1Iecy, BUKOPUCTAHHSIM IIPOGJIEMHO-OPiEHTOBAHOTO HABYAHHS, iHTerparliero
OOCTITHUIIBKOI MeTomosIorii y ¢axoBi AVMCUMUIUIIHY, iHAMBIAyaJIbHUM HayKoO-
BUM CyIIPOBO/IOM Ta CUCTEMHOIO IiarHOCTUKOIO pe3ynbTaTiB. Peasi3allis 3a3Ha-
YEeHMX YMOB CITPUSIE ITiITOTOBIi KOHKYPEHTOCIIPOMOSKHOTO (axiBIs, 3AaTHOTO
10 HAYKOBOTO TOIIYKY Ta nMpodeciiiHoro NpuitHATTS pilieHb y cepi papmariii.
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USE OF METAVERSES IN PHYSICAL EDUCATION
LESSONS FOR HIGH SCHOOL STUDENTS WITHIN
THE CONTEXT OF THE NEW UKRAINIAN
SCHOOL CONCEPT

ntroduction. The modern digitalization of education and the imp-

lementation of the concept of the New Ukrainian School (NUS) have
intensified the search for innovative approaches to organizing the educational
process [1; 2]. The use of metaverses in physical education lessons opens up
new opportunities for increasing high school students’ motivation, developing
motor activity, and forming students’ digital competence.

Main Part. In the current context of educational reform, physical
education is no longer viewed solely as a means of students’ physical
development and is increasingly acquiring the features of an integrated
educational environment in which digital technologies are actively used [3].
The concept of the New Ukrainian School involves the development of key
competencies, among which innovation, digital literacy, lifelong learning
skills, and the ability to work in teams occupy an important place. There-
fore, the introduction of metaverses into the process of physical education
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for high school students is considered a promising direction in the devel-
opment of modern education. The metaverse is regarded as an interactive
digital space in which users can interact with each other through virtual
reality (VR) and augmented reality (AR) technologies. In the field of physical
education, such technologies make it possible to simulate sports situations,
conduct virtual training sessions, organize team competitions, and create
personalized physical activity programs.

During the study, the possibilities of using metaverses in physical
education lessons in high school were analyzed. It was found that the use
of VR technologies contributes to increasing students’ interest in classes,
especially among those who have a low level of motivation for traditional
forms of physical activity. The use of interactive simulators allows students
to safely practice exercise techniques, monitor the correctness of movements,
and implement an individual approach to learning. In addition, metaverses
contribute to the development of communication skills and teamwork.
In a virtual environment, students can participate in sports quests, team
games, and interactive competitions, which positively affects socialization
and the development of leadership qualities. This is especially relevant in
conditions of distance or blended learning, when the traditional organization
of physical education lessons becomes more complicated. At the same time,
the introduction of metaverses into the educational process has certain
challenges. Among the main problems are insufficient technical support in
educational institutions, limited access to VR equipment, and an inadequate
level of digital competence among some teachers. It is also important to
consider the need to comply with sanitary and hygienic standards when using
digital technologies in physical education lessons.

Despite these challenges, the use of metaverses corresponds to current
trends in educational development and contributes to the creation of an
innovative educational environment. The combination of physical activity and
digital technologies makes the educational process more interactive, accessible,
and focused on the needs of modern students.

Conclusions. Therefore, the use of metaverses in physical education
lessons for high school students within the context of the New Ukrainian
School concept is a promising direction for the digitalization of education.
The application of VR and AR technologies contributes to increasing students’
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motivation, developing digital competence, improving motor skills, and
enhancing teamwork. At the same time, the effective implementation of such
technologies requires appropriate technical support, teacher training, and
adaptation of the educational environment to modern digital challenges.
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ntroduction. The main areas of current scientific advancements in the

field of heat-insulating refractory materials and products involve the
development of technologies for fibrous refractory products that utilize
combinations of different types of fibers, thereby reducing production costs
while ensuring the necessary performance characteristics. Among fibrous
refractory materials, glass fibers of an alumina-silicate composition -
basalt and mullite-silica — are the most widely used. Basalt glass fibers, in
addition to excellent thermal insulation properties and low weight, exhibit
high resistance to chemically active environments, high temperatures, and
open flames; however, their maximum operating temperature is limited
to 700-800 °C [1, p. 363]. Refractory fibers of mullite-silica composition
also have low apparent density, high chemical resistance, and low thermal
conductivity — although higher than that of basalt fibers — with an operating
temperature of up to 1300 °C; however, their cost is quite high due to the
use of, among other things, expensive raw materials [2, p. 15]. Therefore,
the development of a technology for a bicomponent fibrous refractory
material based on basalt and mullite-silica glass fibers (with low thermal
conductivity and an operating temperature of 900-1000 °C) is actual. Two
types of bicomponent refractory fibrous products have been developed with
different ratios of mullite-silica and basalt fibers, using a polyvinyl acetate
dispersion and bentonite as binders [3, p. 75]. This study aims to determine
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the thermal conductivity of the developed bicomponent refractory fiber
products in comparison with refractory fiber products that do not contain
basalt fiber.

Results. To determine thermal conductivity, samples were prepared using
a layer-by-layer casting method with the following compositions:

Sample with polyvinyl acetate dispersion binder (20P):

Mullite-silica fiber content — 80%

Basalt fiber content — 20%.

Sample with bentonite binder (30B):

Mullite-silica fiber content — 70%

Basalt fiber content — 30%.

The sample preparation method is described in [3, p. 71]. Thermal conduc-
tivity was determined using the cylinder method according to the procedure
described in [4, p. 13]. The results of thermal conductivity measurements for
the manufactured samples are shown in Fig. For comparison, the same figure
shows the thermal conductivity values of fibrous samples using polyvinyl acetate
dispersion (P) and bentonite (B) as binders, without the addition of basalt fiber.

0,35

0,30

0,25

0,20

Thermal conductivity, W/m K

200 400 600 800 1000

Mean temperature,°C
|- -e- -p - -0- -20P —I—B—E—30B|

Figure. Thermal conductivity of samples containing 20% basalt fiber
with polyvinyl acetate as a binder (20PA), containing 30% basalt
fiber with bentonite as a binder (30BZ), and without basalt fiber

with polyvinyl acetate dispersion (P) and bentonite (B) as binders.
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As shown in the figure, the thermal conductivity of samples containing
basalt fiber is significantly lower than that of the corresponding samples made
of 100% mullite-silica fiber. The thermal conductivity of fibrous samples with
bentonite as a binder is lower than that of samples with polyvinyl acetate
dispersion as a binder due to the introduction of a larger amount of basalt fiber,
and this difference is significant at temperatures above 700-800 °C due to the
radiative component of thermal conductivity.

Conclusions. The thermal conductivity of refractory fibrous products
with different ratios of mullite-silica and basalt fibers, using polyvinyl acetate
dispersion and bentonite as binders, was determined. It was shown that the
thermal conductivity of samples with basalt fiber is lower than that of the
corresponding samples without basalt fiber, based on mullite-silica fiber, by
10-15%. The thermal conductivity of fibrous samples with bentonite as a binder
is lower than that of samples with polyvinyl acetate dispersion as a binder
due to the inclusion of a greater amount of basalt fiber, and this difference is
significant at temperatures above 700—-800 °C due to the radiative component
of thermal conductivity.
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THEORETICAL ASPECTS OF THE PHILOSOPHY
OF SCIENCE IN THE SPHERE
OF SAFETY AND RISK

Abstract. The issue of creating conceptual foundations for the interrelation-
ship between safety and danger is extremely relevant. The philosophy of science
can be effectively applied in the study of such a complex and multidimensional
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category as safety, since defining the basic formulations in the study of potential
risk is accompanied by a number of difficulties directly related to the uniqueness
and multifaceted nature of the phenomenon of safety itself.

In order to minimize the manifestation of dangers in any sphere of human
activity, it is necessary to develop a clear conceptual framework for the relationship
between safety, danger, and the probability of their occurrence. This will make
it possible to understand the nature of risks, assess them in a timely manner,
and develop effective mechanisms for human protection within society and the
industrial environment.

The article outlines research directions that involve analyzing the essence of
human life safety. The peculiarities of the interrelationship between safety and
danger in modern society are identified. The issue of substantiating the need
to form an effective state security model based on the principles of sustainable
development is proposed to be resolved through the creation of a national safety
culture.

Keywords: safety, danger, life safety, potential risk, state security model,
concept of sustainable development, safety culture

ntroduction. The issue of establishing a conceptual framework for the
I relationship between safety and danger is extremely relevant, as humanity
constantly faces new challenges and threats both in everyday life and in the
industrial environment. Industrial accidents and environmental disasters,
military conflicts, and information risks, as well as global crises, require not only
practical solutions but also a deep theoretical understanding of the very nature
of safety and danger. It is the philosophy of science that will allow us to form
a holistic understanding of risk as a unique safety phenomenon. Subsequently,
it will be possible to identify the patterns of its occurrence and assess any type
of risk that may affect individuals, society, and the environment. The relevance
of the topic lies in the need to develop effective approaches to forecasting,
preventing, and minimizing dangers in various spheres of human life, as the
complexity of technical systems will only increase with the development of our
technogenic civilization.
Article Purpose. The purpose of the study is to analyze the essence of
human life safety, to determine the peculiarities of the relationship between
safety and danger in modern society, and to substantiate the necessity of
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forming an effective state security model based on the principles of sustainable
development, safety culture, and the protection of the vital interests of
individuals and society.

Results. The philosophy of science can be effectively applied when studying
a category as complex and multidimensional as safety. Defining key concepts in
the study of potential risks is accompanied by a number of difficulties directly
related to the uniqueness and multifaceted nature of the phenomenon of safety
itself. To minimize the occurrence of dangers in any sphere of human life, it is
necessary to establish a clear conceptual framework for the relationship between
safety, danger, and the probability of their occurrence. Such an approach will
allow for a deeper understanding of the nature of risks, their timely assessment,
and the development of effective mechanisms for human protection in society
and in the industrial environment.

Even the simplest organisms possess self-preservation mechanisms.
These mechanisms manifest as the ability to distinguish between negative
and positive external factors [1]. At higher levels of biological development,
a certain extraordinary biological significance begins to emerge. This occurs
when a living organism projects meaning that is significant to it onto the
surrounding world. And with the emergence of consciousness, mental forms of
understanding the environment begin to develop.

Higher-order living beings (animals) possess an important ability: the
capacity not only to perceive individual objects holistically but also to assess
situations in their environment as a whole. It is precisely thanks to this
ability that their behavior is proactive, allowing them to respond in advance
to potential threats and avoid dangerous situations. This ability indicates
that the foundation for the very concept of safety lies in a living organism’s
ability to assess the likelihood of negative consequences arising from external
influences. Safety, when viewed in this sense, emerges not merely as a state
of protection, but as a specific mode of interaction between an organism and
the environment in which it exists.

By drawing parallels between any external influence and potential
future consequences, an individual organism independently assigns specific
meaning to observed phenomena and, through this process, forms an
understanding of the likelihood of danger. It is precisely this understanding
of potential threats that is crucial for the survival of a living being and
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its adaptation to its environment. If an organism does not perceive the
surrounding world in the context of potential dangers, it will be unable to
respond to threats in a timely manner and will ultimately perish. Thus, the
ability to anticipate danger is one of the most important conditions for the
survival of any living being.

In human life, the uniqueness of the phenomenon of safety is further
developed and takes on a more complex nature. Every individual possesses
consciousness and developed thinking from birth [2]. Thus, humans are
capable not only of assessing the negative impact on themselves or other
elements of their environment, but also of analyzing their own condition
in relation to potential dangers. Humans are capable of predicting the
consequences of their own actions, as well as modeling potential risks and
creating means of protection against them. That is why safety in human
society is becoming more than just a natural need. Safety is becoming an
important social value that determines the very conditions of existence and
development, as well as the preservation of life for the individual and human
society as a whole.

The uniqueness of a phenomenon such as safety arises as a specific way
of defining the existence of any object in relation to a potential danger. In
the human mind, the uniqueness of the phenomena of potential danger
and safety are identical. Depending on the circumstances, only the attitude
toward these concepts changes. Regarding the emergence of potential danger,
in the vast majority of cases, a negative attitude is formed in the human mind
in advance. Regarding the uniqueness of the phenomenon of safety, there
is a relationship between the object itself (the individual) and the potential
positive or negative impact on it.

A review of numerous scientific studies allows us to assert that the
phenomenon of safety is unique. The understanding of these concepts has a dual
nature in terms of how they are perceived by any individual. In its generality,
the essence of safety constitutes the nature of things. In an objective sense,
safety is synonymous with the preservation of the natural essence of existence.
At the same time, it is necessary to take into account the fact that any denial
of the essence of the nature of things is potentially dangerous. Therefore, the
objective viewpoint is that the safety of things will be determined to a greater
extent by their nature [3].
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The concept of sustainable development of human society forms
the basis of the science of human security [4]. The main tenets of this
international concept include a number of assertions regarding the unique
nature of security. And they include the following definition of life safety
for the population of any country, which is based on the long-term process
of sustainable development of the individual person and is not ensured
exclusively by armaments or military force. Likewise, the safety of the life
and health of every individual should primarily be considered as a component
of the development of the cultural and spiritual sphere of society, and only
afterward as a component of the socio-political, material-production, and
everyday spheres.

The current state of rapid development of our technogenic civilization,
along with the transformation and sometimes complete replacement of
technologies, gives the issue of ensuring life safety particular importance.
Human society is increasingly confronted with challenges that are multi-
component in nature. That is why the concept of sustainable development
defines safety not only as a state of protection of a person from dangers.
The very attitude toward safety and danger is also being renewed.

The concept of sustainable development was created with the aim of
establishing a balance among the economic, social, and environmental
components of public life. In this context, safety is regarded as the result
of effective interaction between the state, civil society, and the individual.
An important aspect of this is the formation of a safety culture, which
includes a whole set of components. Such a culture of safety is created on
the basis of a system of knowledge, moral values, norms of behavior, and
the responsible attitude of every individual toward their own life and the
lives of others. A high level of safety culture will contribute to reducing
the risks of dangerous situations and will thus ensure the population’s
readiness to act adequately in emergency circumstances. A high level of
safety culture will become the driving force for the implementation of
sustainable development concepts, since such readiness will not arise by
itself or through coercion.

In ensuring life safety, the educational environment plays a particularly
important role. It is during the educational process that an individual develops
safe behavior skills. In the course of learning, each person gradually develops,
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in their own way, environmental awareness, the ability to make well-founded
decisions, and the capacity for critical thinking. Our own teaching experience
allows us to say that an educated person (in the broad sense of this expression)
adapts more easily to changes in the surrounding socio-technical environment.
An informed person responds more effectively to threats, which contributes to
the development of a safe society. At the same time, it is important not only
for an individual to acquire professional competencies, but also to cultivate
spiritual and humanistic values, which form the foundation for the harmonious
coexistence of people.

By their nature, sciences are either fundamental or applied [5]. Life
safety is an applied science that studies the means and methods for ensuring
the safety of every individual. This science is directly related to practice
and aimed at solving specific problems. In this context, all fundamental
branches of knowledge - such as physics, chemistry, and biology - are
applied. When it comes to the practical application of the aforementioned
scientific principles of life safety, a paradoxical phenomenon arises. On the
one hand, the rapid development of technology creates new opportunities
for significantly improving the quality of life of humanity as a whole, yet the
expected result does not occur. Moreover, technogenic threats are increasing
in both scale and consequences, and new occupational risks are emerging
within the industrial environment.

Equallyimportantis the consideration of national specificity when creating
a model of state security as a whole. Every country has unique historical,
cultural, economic, and social conditions of development that are inherent
only to that particular state. These characteristics influence the formation of
the national security system. An effective security model requires a competent
combination of international experience with established national security
practices and the needs arising within society.

Conclusions.

Safety challenges themselves arise from an individual’s interaction with
the environment. Human safety is a general category that characterizes
the safeguarding of an individual’s life in any country. And a growing
understanding of the unique phenomenon of safety will contribute to the
creation of such a safety model based on a series of unique components
specific to our country.
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OIIIHKA KADYOBUX MOY>XAMBOCTEN
HABITAIHIMHOT CUCTEMU KOMIT'IOTEPHOTO 30PY
HA OCHOBI LITYYHOTO IHTEAEKTY

cryn. He3pakarouy Ha HasIBHICTb Ha Cy[iHaX Cy4yaCHOIO HaBirauijiHoOro
B 006samHAHHS, 3a/IMIIAI0THCSI TIEBHI 0OMEKeHHS y BUSIBJIEHHI Ta iHTep-
npeTallii HaBKOAUIIIHBOI iHGopMaliii. PamapHi cuctemn e@eKkTUBHI [1J1S1 BUSIB-
JIeHHSI BEeMMKUX O00’€KTiB, ajie MOXYTb He imeHTUdiKyBaTu HeBeIuKi cyIHa
Yy IIJIaBalovi yIaMKu. ABToMaTtuuHa imeHTudikaiiiHa cucrema (AIC) cymHa
TOK/IAAa€ThCsI Ha CUTHAIN, 10 TlepelaloThCsl aHAJOTiYHUMM CUCTeMaMM, PO3-
MillleHMMM Ha iHIIMX CyJHaX, i TOMy He MOXKe BUSIBJIITU 00’€KTH, SIKi He Mic-
TSTh epenanauis AIC.
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Lli BUKJIMKM CTBOPIOIOTHh MOTPeOy B BIPOBAIKEHHIi IepeloBUX TEXHOJO-
riYHMX pillleHb, 3MATHUX MOKPAIUTY COPUIHSITTS MOPChKOTO CepeloBUIla Ta
edeKTMBHO MiATPUMYBATU MTPOIECY IIPUHSATTS HaBiraliiHux pimeHs [1,2].

OcHoBHa yacTuHa. OCTaHHIM YacoM OOCTITHMKM Bce Oiblie 30cepe-
IJKYIOThCSI HA BUBYEHHI YHIKQJIbHUX MOXIMBOCTEN MITYy4YHOTO iHTenekTy (LII),
30KpeMa, lie: aBTOMAaTUYHE BUSIBJIEHHS 00’€KTiB, aHa/Ii3 YMOB HaBKOJIMIITHbOTO
cepenoBUIIa TA AOIIOMOra CyIHOBOIiSIM Y BU3HAUEeHHi MOTeHLifiHUX PU3MKIB B
peasibHOMY 4aci.

CyuacHi HaBiramiiiHi mmatdopmyu 3 BukopuctaHHsMm I moegHyIOTbH
KOMIT'IOTepHMIA 3ip, iHTerpaililo CEHCOPHMX JaHUX Ta aHATITUKY JaHUX JJIS
BUSIBJIEHHS TTOTEHIIiIIHMX Hebe3IIeK i TOMoOMOry CyTHOBOIISIM Y 3armobiranHi
3iITKHEHHSIM.

OnmHMuM i3 TakKMX pillleHb, 1110 BXXe 3aCTOCOBYETHCS B KOMEPI[iiiHOMY CYQHO-
T1aBCTBi, € ratdopma Orca Al (artificial intelligence), sika 3a6e3meuye MOHi-
TOPMHT HABKOJIUIITHBOTO CepefloBUIlla CyJIHA B peaJbHOMY 4aci 3a JOTIOMOT0I0
OIITUYHMX CEHCOPIB i aJITOPUTMiB MaIIMHHOTO HaBUaHHSI.

Cucrema Orca Al BkIOUae GOPTOBMII cIlOCTepeskHMIT mMomysb SeaPod,
ocHameHui m’atbMa HD-KamepaMy BUCOKOI pPO3IiibHOI 3MaTHOCTI AJ1s IeH-
HOTO CITOCTEpPEsKeHHSI, 0 3a0e3I1euyIoTh I10/Ie 30py B 225°, Ta TpbOMa TeIIo-
Bi3iifHMMM Kamepamu IJjis1 HiYHOTO OadeHHsS, IO 3a0e3IeuyioTh Mojie 30py
100°. Monynb SeaPod momomarae CymHOBOAISIM iHTeprIpeTyBaTu CUTYyallii, He
MOKJIaJalouMCch BUKIIOUHO Ha pagap un AIC. OTpumMaHi gaHi KOMII'IOTEPHOTO
30pYy MOETHYIOTHCS 3 JAHVMMM iHIIMX TaTYMKIB, BCTAHOBJIEHUX Ha OOPTY CyAHa,
i BimoOpaskaloThCs y 3pydyHOMY iHTepdelici Ha eKpaHi KOMIT'IOTepa Ha MiCTKy
CyIoHa, BK/IIOYauM iHGopMalliro 1mpo BiIHOCHMI pO3Mip Ta MBUIKICTh iHIINUX
cyneH. TexHormorist 3a6e3meuye BcebiuHe ysSBIeHHS PO HABKOJIMUIIHE CEPeio-
BHUIIle, OCOOINBO B CILIeHAPisiX, KOJMMU CyJHOBOMiI0 MOXKe OYyTU CKIALHO OJHO-
YacHO CIIOCTepiraTy 3a KiJibKoma IiJIsIMM.

Ouinka HapirauiriHoi cucremyu Orca Al mpoBoauiach B peajbHUX MOP-
ChbKMX YMOBaX Ha CymHaX-KOHTeliHepoBo3ax rpymnu «Mediterranean Shipping
Company» (MSC). MeTomosioriss BUIIpoOyBaHHS ITO€AHYBaIa KiJIbKiCHY OI[iHKY
HelipoMepesK 3 aHa/li3oM A0cBigy kKopucrtyBaua (Human Factors). TectyBaHHS
TaKOX MPOBOAMIOCH Y B paliOHaX 3 BMCOKOIO IIiJIbHICTIO PyXy. B SKOCTi mKe-
pena JaHuX BUKOPMUCTOBYBAjach iHGopMallisi, ska 3UuMTyBaaach yepe3 MOMYITi
SeaPod, mani 36upanuce 3 iHTepBasiamu y 30 XB. y BiIKpUTOMY MOpi Ta KOXKHi
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5 XB. — y 30Hax iHTeHCMBHOrO Tpadiky. [Ij1s1 MOPiBHSIHHSI BUKOPUCTOBYBAINUCH
CITpaByKHi IMTOKa3HMKY, 0 QiKCyBalNCs MIJITXOM arperailii 1aHuX pagapis, CUC-
Tem AIC, eleKTpOHHUX KaprorpadiyHmx HapiramiitHMx iHGOpMamiitHUX cuc-
TeM Ta Bi3yaJIbHUX CIIOCTepeXeHb CYIHOBO/IiiB.

KommiekcHuit migxing miz uvac ominku pob6orm Orca Al mepembauas,
Mo-Tiepiie, BUKOPUCTAHHS METPUKM Accuracy — 6a30BOT0 KpUTEPisl y MaIIVH-
HOMY HaBYaHHi, SIKMi1 TO3BOJAMB OIIHUTHU SIKiCThb Kiaacudikalii (To6To, sIKy
YacTKy Bif ycix nporHosis Orca Al BM3Hauuaa npaBuiabHoO).

g 6iHapHOi Knacudikailii MeTpuka 06UMCTIOETHCS 32 GOPMYIIOL0:

Accuracy = (TP+TN)/(TP+TN+FP+FN),

ne: TP (True Positive, icTUHHO TO3UTUBHUIT Pe3yabTAT) — 00’€KT OYB iCTUHHO
MMO3UTUBHUM, i MO Ee/Ib ITependauma oro sk MO3UTUBHMIA;

TN (True Negative, icCTMUHHO HeraTMBHMUII pe3y/ibTaT) — 00’€KT OYB iCTUMHHO
HeraTUMBHMM, i MOJIe/Ib IIPaBWIbHO Mepeadaunia iioro K HeraTUBHMIA;

FP (False Positive, Xx6HO-TIO3UTUBHMIT Pe3yIbTaT) — 06’€KT OYB iCTMHHO
HeraTMBHUM, ajie MOJe/ib MOMMWIKOBO Tependaumsiaa #oro sk MO3UTUBHUIM
(mommiika I pony);

FN (False Negative, Xxn6HO-HeraTUBHMUI pe3ynbTaT) — 00’€KT OYB iCTMHHO
MO3UTUBHUM, aJie MOJEIb MOMMUIKOBO BBaXkasaa Oro HeraTMBHUM (TIOMMJIKA
II pony).

[To-gpyre, mo6 oTpumaTy OGiNbII peansbHy KapTUHY POOOTU CUCTEMMU
KOMIT'IOTEPHOT'0 30py Ha OCHOBIi LITYYHOTO iHTeNIeKTY, ACCuracy BUKOPUCTO-
ByBaJjiacsl pa3oM 3 IMTOKa3HMKOM TOYHOCTi Ta MOKa3HMKOM MOBHOTU (puc. 1):

1) Precision = TP/(TP+FP) — TOYHiCTh MPOTHO3Yy (IMOKAa3ye, SIKa 4acTKa
00’ekTiB, KinacudikoBauux Orca Al sIK HeOGe3IeuHi uu IiIbOBi, TifiICHO €
TaKUMU €, TOOTO, HACKiTbKY MOXKHA JOBipSITY MOJETi);

2) Recall = TP/(TP+FN) — moBHOTa (ITOKAa3y€ YacTKy iCTMHHO-ITO3UTUB-
Hux pesynbtaTiB (TPR — True Positive Rate), iHIIMMM c1oBaMy — SIKY
YaCcTKy BCiX iCHYIOUMX OG’€KTiB MO3UTUBHOIO KJIACy MOJEeTb 3MOTIJa
BUSIBUTH).

3) F1 = 2 - (Precision - Recall) / (Precision + Recall) — meTpuKa SIKOCTi B
MallMHHOMY HaBYaHHi, SIKa € cepeJHIiM rapMOHIHMM MiX TOYHICTIO
(Precision) i moBHOTOIO (Recall).

OuiHka cucteMyu Komm’'iorepHoro 3opy Orca Al moxkasana 94% TOYHOCTI

(Precision) Ta 98,6% moBHOTU BuUsiBiIeHHS (Recall).

38 INTERNATIONAL SCIENTIFIC PROJECTS
Chicago, United States of America * June 2—-4, 2026



SECTION 6. Innovative Vectors for the Development of Engineering Sciences

peneeaHTHI eneMeHTH
I 1

XUBHI cnpaexHi
3anepeyeHHn sanepeyeHHs
~J
° o ° fo)

CrinbKku BUNYYEHUX | CKiNbKW peneBaHTHUX

™Y ° eNeMEHTIB € eNeMEHTIB BUNYYEHO?
PY O  peneBaHTHUMU?
CNpasXHi ~ NOMWNKOBI
MO3UTUBHI = MO3WUTUBHI
pesynetatn § pesynstatu MoeHotTa=—— | TouHiCTE = —

BHJ'Iy'-IEHi elIeMeHTU

Puc. 1. Oyinka mouHocmi ma no8HOMuU mexHoJl02ii Komn’iomepHozo 30py Orca Al

XubHi crparibOByBaHHS CITIOCTEPIrajmcsl mepeBaskHO y BOX KaTeropisix:
MTOBTOPHE BUSIBJIEHHSI OJTHOTO ¥ TOTO CaMOT0 00’€KTa; BUSBJIEHHS, Ha SIKe BIUIN-
HY/IM Bi3yasJbHi YMOBM, TaKi SIK Bimbnucku a6o BimoOpaskeHHs. O6uaBa TUIIA
Oy/MM BKIIIOYEHI O 3arajbHOI KiJIbKOCTi XMOHMX CIIpallbOBYBaHb. ITOBTOpHI
BUSIBJIEHHS, SIKi CTAHOBMJ/IM MPUOIM3HO 73% BCiX XMOHMX CIIPal[bOBYyBaHb, Bif0-
OpaskaroTh ITIOBTOPHY imeHTUdiKaIlil0 iCHYIOUMX 11ijIeii, a He BUSIBIEHHS HeiCHY-
104X 00’€KTIB.

Bunpo6yBanns minatdopmu Orca Al migTBepAMBINM ii BUCOKY HaAiHICTh
Ta nepesaru (tao6m. 1) [3].

Tabnuusa 1
KniouoBi mepeBaru Bij BipoBaakeHHs Orca Al
Ha KOHTeliHepoBo3ax KommaHii MSC
ITokasHuKu Pesynbrart 3 Orca Al
1 2
3MeHIIIeHHS KiIbKOCTi 3iTKHEHD 3 GIM3bKUMM TIePeIkoIaMu 3MeHIIeHHSs Ha 27%
3MeHIIIeHHS KiIbKOCTi Pi3KMX MaHeBPiB Ta BiIXUJIeHb Bif, 3MeHI1IeHHS Ha 22%
MapIIpyTy IJIS YHUKHEHHS 3iTKHEHb
3MeHIIIeHHST eKCTPeMaIbHOTO MaAiHHS IBUIKOCTL 3MeHIeHHs Ha 18%
36ibIIeHHs MiHiMaIbHOI JMCTaHIii 06roHy TMokpaienHs Ha 20-26%
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IIpodoseHHs maba. 1

1 2
3MeHILeHHS KiJIbKOCTi IePeTUHiB Kypcy 3HmkeHHS Ha 40%
ExoHoMisl mampHOTO Ha KOHTEHHEpoBo3ax kommaHii MSC CepeiHSI €KOHOMISI IIOPOKY

Big 100 000$ Ha cymHO

3arasibHe ckopoueHHs BUKMUAiIB CO2 3aBOsIKI 3MeHIIIeHHSI BUKUIiB
GibII «IUIABHIN» HaBiramii Ha 66000 T

BucHoOBKM. BuUIpoOyBaHHS CUCTEMM MOPCHKOTO KOMIT'IOTEPHOTO 30Dy

Orca Al moBenn ii eeKTUBHICTD SIK IIOBHOL[iIHHOTO €JIeKTPOHHOTO ITOMiUYHMKa,

3[4ATHOTO pO3IMi3HaBaTM MAaJOMOMITHI LiJi B yMOBax LIibHOro Tpadiky Ta
HU3bKO1 BUAMMOCTI. CucTeMa A03BOJISIE YHUKATU JIIOACHKUX TTOMUJIIOK, OTITH-

Mi3yBaTy MapIuIpyTy Ta 3abe3sreuye 3HAUHO Ge3IeUHy Ta eKOHOMiUHY eKCILTY-

aTailiio CyadeH Y J)KBaBUX CYAHOITIAaBHUX 30HAX.

40
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DIRECTIONS FOR IMPROVING NUCLEAR
ENERGY IN UKRAINE IN THE CONTEXT
OF SUSTAINABLE DEVELOPMENT
AND ENERGY SECURITY

Abstract. It is essential to create conditions for the sustainable development
of the national economy by ensuring access to reliable, resilient, and modern
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energy sources. This strategy npedycmampusaem bringing the energy sector of
our state as close as possible to climate neutrality. Climate neutrality of Ukraine
implies the full functioning of national energy markets and their integration into
international markets. It also includes the development of an innovative energy
system, its decentralization, the production of clean energy, and overcoming the
current problem of energy poverty.

To implement the key principles of Ukraine’s Energy Strategy in terms of
economic feasibility, environmental friendliness, and accessibility, it is necessary
to take into account the fact that nuclear energy has its own advantages and
disadvantages. Among these disadvantages is that, although nuclear power
generation requires a relatively small amount of fuel, nuclear power plants
produce a significant amount of waste. This raises the issue of its disposal in a
way that does not harm the environment or future generations. This determines
the relevance of developing methods for the processing and disposal of radioactive
waste generated by nuclear power plants.

Keywords: climate neutrality, development of an innovative energy system,
nuclear energy, disposal of radioactive waste.

ntroduction. According to estimates by the International Energy Agency,

global energy consumption has increased by more than 3 % annually over
the past 30 years.

In accordance with the Energy Strategy of Ukraine until 2050, it is important
to create conditions for the sustainable development of the national economy
by ensuring access to reliable, resilient, and modern energy sources. This
strategy envisages bringing the energy sector of our state as close as possible
to climate neutrality over the next 25 years [1].

Climate neutrality of Ukraine implies the full functioning of national
energy markets and their integration into international markets. It also
includesthe development of aninnovative energy system,its decentralization,
the production of clean energy, and overcoming the current problem of
energy poverty [2].

Ensuring the state energy sector with its own resources, taking into account
economic feasibility, can be achieved through the development of alternative
energy sources. Nuclear energy belongs to such sources. It produces a huge
amount of energy based on a relatively small amount of fuel.
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The growth of the world’s population, the depletion of fossil fuel reserves,
the increasing impact of the greenhouse effect, and the lack of alternative
sources with the required energy capacity contribute to the increasing role
of nuclear energy in the energy supply of the global economy. Currently,
more than 440 nuclear power units are operating and 25 more are under
construction in 30 countries around the world. The capacity of nuclear energy
sources may double by 2020 and quadruple by 2050. In a number of countries,
nuclear energy occupies a dominant position, producing more than half of
the required electricity. Ukraine is among these countries.

To implement the key principles of Ukraine’s Energy Strategy in terms of
economic feasibility, environmental friendliness, and accessibility, it should be
noted that the use of nuclear energy has its own advantages and disadvantages.
Among these disadvantages is the fact that, although nuclear power generation
requires a relatively small amount of fuel, nuclear power plants produce a large
amount of waste. This raises the issue of its disposal in order to avoid harm to
the environment and future generations. This determines the current relevance
of developing methods for the processing and disposal of radioactive waste
from nuclear power plants.

Article Purpose. There is a need to study nuclear energy as a component
of achieving sustainable development goals and its role in the energy
security of Ukraine under conditions of achieving climate neutrality. In order
to implement the key principles of Ukraine’s Energy Strategy in terms of
economic feasibility, environmental sustainability, and accessibility, there is
a need to substantiate the improvement of methods for the processing and
disposal of radioactive waste from nuclear power plants in order to minimize
their harmful impact on the environment and future generations.

Results. Ukraine ranks among the top eight countries in the world in
terms of electricity generation at nuclear power plants and among the top
five countries in terms of the share of nuclear-generated electricity in the
total volume of electricity production [3]. Table 1 presents the percentage
of electricity generated by nuclear power plants in the total electricity
production in different countries around the world for the period from
2015 to 2024 [4]. Nuclear energy in Ukraine is an important component of
the overall fuel and energy complex and occupies a leading position in the
country’s electricity supply [5].
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Table 1
Electricity generation at nuclear power plants
in different countries (as a percentage of total
electricity production)
Nuclear
Country Nuclear share of electricity (%) ::sg:é::zl
a‘r’era (billion kWh)

2015|2016 2017|2018 2019|2020 | 2021 | 2022 2023|2024 | 2023 2024

Argentina | 4.8 | 5.6 | 45 | 47 | 59 | 7.5 | 7.2 | 54 | 63 | 74 9.0 10.4

Belgium 37.5|51.7|49.9|39.0 | 47.6 | 39.1 | 50.8 | 46.4 | 41.2 | 40.5 31.3 29.7

Brazil 2.8 |29 27|27 |27 |21 |24 | 252223 13.7 14.9

Bulgaria 31.3 | 35.0 | 34.3 | 34.7 | 37.5 | 40.8 | 34.6 | 32.6 | 40.4 | 41.6 | 15.5 15.1

Canada 16.6 | 15.6 | 14.6 | 14.9 | 14.9 | 14.6 | 14.3 | 12.9 | 13.7 | 13.4 | 83.5 81.2

CzechRep | 32.5|29.4 | 33.1 | 34.5 | 35.2 | 37.3 | 36.6 | 36.7 | 40.0 | 40.2 | 28.7 28.0

Finland 33.7 | 33.7 | 33.2 | 32.4 | 34.7 | 33.9 | 32.8 | 35.0 | 42.0 | 39.1 32.8 31.1

France 76.3 | 72.3 | 71.6 | 71.7 | 70.6 | 70.6 | 69.0 | 62.5 | 64.8 | 67.3 | 323.8 364.4

Germany | 14.1|13.1|11.6|11.7 |124|11.3|119| 58 | 14| O 6.7 0

Hungary | 52.7 | 51.3|50.0 | 50.6 | 49.2 | 48.0 | 46.8 | 47.0 | 48.8 | 47.1 15.1 15.2

Japan 05]22|36|62|75]51]|72]61]|56]|8.0 71.5 84.9

Romania 17.3 | 17.1 | 17.7 | 17.2 | 18.5|19.9 | 18.5 | 19.4 | 18.9| 19.8 10.3 10.0

During the period from 1990 to 2005, electricity generation at nuclear
power plants in Ukraine increased from 76.2 to 88.78 billion kWh, while
generation at thermal power plants decreased from 201.8 to 73 billion kWh.
Thus, during this difficult period for Ukraine, nuclear energy remained the
only stable source of electricity. Moreover, nuclear energy occupies one of the
leading positions in the Energy Strategy of Ukraine [1,5].

It should be noted that the use of nuclear technologies in the world
extends beyond the provision of low-carbon energy. These technologies
also help control the spread of diseases, assist doctors in diagnosing and
treating patients, provide energy for space exploration missions, and
more. Accordingly, this diversity of applications of nuclear energy places
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nuclear technologies at the center of global efforts aimed at achieving their
sustainable development.

An analysis of statistical data for the period from 1970 to 2022 made
it possible to construct the structure of nuclear energy production by
continents (Fig. 1 Annual nuclear energy generation in the world from
1970 to 2022 (in GWh) [6]. Nuclear energy generation (GWh): Western and
Central Europe, South America, North America, Eastern Europe and Russia,
Asia, Africa.
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Fig. 1. Annual nuclear energy generation in the world from 1970 to 2022 (in GWh)

The main problems of nuclear energy in Ukraine include the need for
continuous improvement of the safety and operational reliability of all
control systems and equipment of operating nuclear reactors, as well as
solving the problem of handling and storage of spent nuclear fuel (SNF) and
radioactive waste (RW). There is also an urgent need to create an optimal
infrastructure to ensure the reliable and safe operation and development of
nuclear energy in Ukraine.

In the countries of the European Union, the classification of radioactive
waste differs. The European Commission has developed recommendations for
a classification system for solid RW. However, not all EU member states have
implemented it in full.

The main categories of RW include very low-level waste, where the
level of radioactivity becomes safe immediately after processing or during
temporary storage [7]. Examples of such waste include construction debris,
decontaminated metal parts after decommissioning, and uranium-containing
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waste. In addition, “intermediate” waste is generated as a result of the operation
of nuclear facilities.

There is also low- and intermediate-level waste (LILW). The category of low-
and intermediate-level waste is divided into two parts corresponding to the
half-lives of radionuclides (approximately 400 Bq/g). There is also long-lived
waste, which contains a high concentration of long-lived radionuclides. The
most common methods of processing solid radioactive waste (SRW) currently
include incineration, cementation, low- and high-pressure compaction, plasma
processing, and melting in electric furnaces.

The issue of the strategy for handling spent nuclear fuel from nuclear power
plants and high-level radioactive waste remains controversial [8—-9]. Many
experts believe that spent nuclear fuel should not be considered RW, but rather
should be used in the future as an energy resource for other types of reactors
that have not yet found commercial application. There are three main criteria
outlined in waste management concepts [7]:

a) whether to dismantle fuel elements or leave them intact;

b) whether to dispose of them in geological repositories or store them on

the surface;

c¢) whether to carry out final disposal or temporary storage until new and

more effective disposal methods are developed.

Conclusions. Leading positions in the ranking of countries by the
sustainability of national energy policy are ensured by the predominance of
renewable energy sources in the energy balance structure. Such governments
stimulate, at the national level, the development of innovative green
technologies to ensure the transition to a carbon-neutral economy, which
guarantees the ability of the national economy to provide uninterrupted
and equal access to energy resources for all interested parties in sufficient
quantities and at competitive prices.

The above makes it possible to conclude that, in order to improve the
economic efficiency of Ukrainian nuclear power plants and support their
development, further research and development are necessary in such areas
as the development and implementation of programs for the management of
spent nuclear fuel and radioactive waste, as well as the creation of an optimal
infrastructure to ensure the reliable and safe operation and development of
nuclear energy in Ukraine.
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SUSTAINABLE HUMAN AND COMMUNITY
DEVELOPMENT IN THE CONTEXT OF UKRAINE’S
EUROPEAN INTEGRATION: PRINCIPLES,
CHALLENGES, AND PROSPECTS

Abstract. This article analyzes the main principles of sustainable development
for individuals and communities in the context of contemporary social
transformations in Ukraine. It identifies key drivers of sustainable development,
such as improving the quality of life for the population, ensuring environmental
safety, and providing access to education, healthcare, and conditions for personal
fulfillment. Particular attention is paid to Ukraine’s integration processes into
the European community, the reconstruction of regions affected by the war, as
well as the principles of harmoniously combining the environmental, social,
economic, political, and cultural needs of society. The work summarizes sixteen
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fundamental principles of sustainable community development, which serve as
a methodological basis for forming an effective model of local development. It is
demonstrated that sustainable community development is a multifaceted process
that requires active citizen engagement, the strengthening of social cohesion,
adherence to moral and ethical principles, and the development of a long-term
strategy for recovery and further development.

Keywords: sustainable development, community, European integration,
quality of life, social resilience.

ntroduction. Throughout the 21st century, the concept of sustainable

development has established itself as one of the central principles of global
politics, the economy, and social progress. Current challenges—including
climate change, the depletion of natural resources, social inequality, armed
conflicts, and economic instability—underscore the need to develop new
approaches to societal development. For Ukraine, this issue is particularly
relevant in the context of European integration processes, as it involves
achieving sustainable development at both the local community level and for
higher-level administrative units.

Sustainable human development involves creating conditions to improve
the quality of life for the population, ensuring their physical and mental health,
social security, access to quality education, and opportunities for personal
development. This will be based on the principles of balanced development
of their territorial communities, taking into account local natural resources
and the level of sustainable natural resource management within these
communities.

The development of local communities as the basic unit of social orga-
nization is crucial. Today, these communities are becoming the foundation of
social unity, economic stability, and democratic governance. In connection
with European integration, Ukraine is implementing new governance models
aimed at reconciling the interests of the state, business, and citizens, as well
as carrying out international programs for the reconstruction of affected
territories.

Results. The Core Principles of Sustainable Human Development. The
concept of sustainable development is based on the integration of three inter-
related dimensions: economic, social, and environmental Fig.1). In the mod-
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ern context, these are also complemented by political and cultural components,
which determine the level of societal resilience and adaptability.

The main goal of sustainable human development is to create a social envi-
ronment where every person has the opportunity to realize their potential, gain
access to quality education and healthcare, and enjoy safe living and working
conditions. An integral part of this is also ensuring ecological balance and the
wise use of natural resources.

Bearable Equitable

Sustainable

Environmental Economic

Fig. 1. Sustainable development in multidimensional vectors

The progressive development of the individual and society is inextricably
linked to the development of civil society, the fostering of active citizenship,
and the involvement of the public in decision-making within the sphere of
governance. Consequently, the modern model of progress must be based on the
principles of cooperation, fairness and accountability.

Sustainable development of Ukraine in the context of European integration.
Ukraine’s European integration involves not only economic or political
transformation, but also a change in social relations in accordance with the
principles of democracy, the rule of law, social justice and environmental
safety. At the national level, comprehensive support for small businesses and
community economic initiatives should be provided.

The key objective is to ensure balanced development by reconciling the
interests of the government, the business sector and citizens. Local communities
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must move from a passive role to active participation in governance, developing
their potential independently. Local authorities will be provided with the
necessary resources and incentives to perform their functions effectively.
For the first time in the history of modern Ukraine, local communities will
take responsibility for formulating their own development strategies and
budgets, stimulating economic growth, attracting investment and supporting
entrepreneurship. The state is implementing the decentralization process,
transferring a significant volume of financial revenues and administrative
functions to the local level. This should strengthen the accountability of local
authorities to their populations and to the state for overall development. Of
course, the expansion of resources and powers requires in-depth knowledge
and a broad understanding of global trends, as cities compete with other cities
not only within the country but also on the international stage. In today’s
reality, the development of local communities must be based on the principles
of open public administration, transparency, public participation in governance
processes, and the rational use of resources. Following the outbreak of full-
scale aggression, initiatives to rebuild settlements and regions devastated by
hostilities have become of paramount importance. In particular, this applies
to international community reconstruction projects aimed at enhancing social
stability, developing local infrastructure, assisting internally displaced persons
and stimulating economic activity among the population.

Sustainable development in Ukraine requires a balance between the
environmental, social, economic, political and cultural needs of society. Only
a comprehensive approach can ensure the country’s long-term stability and
improve the quality of life for its people [7].

Principles of sustainable community development. An important aspect
of implementing the concept of sustainable development is the creation of
an effective system for the development of local communities. This process
is underpinned by the fundamental principles of sustainable community
development [6, 10].

1. Change as the foundation of development.

Development requires constant change and the active participation of
people in the processes of social transformation. Communities should not
simply wait for help, but take an active part in solving their own problems.

2. Development starts from within.
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Real change comes from every individual, family and local community.
External support is merely an additional tool in the process of self-improvement.

3. Recovery as an important part of development.

Rebuilding social ties, restoring trust between people and overcoming the
consequences of hardship are key conditions for creating a strong community.

4. The principle of equality.

Sustainable development is impossible without ensuring equal rights and
opportunities for all members of society, regardless of their status, age, gender
or cultural background.

5. Having a clear vision.

Development requires a clear understanding of goals, future prospects and
the paths to achieving the desired outcomes.

6. A comprehensive approach.

All aspects of social development are interlinked. Economic, social and
environmental processes should be viewed as a single entity.

7. Shared responsibility.

The problems of one person or a group of people affect the whole community.
Similarly, successes and achievements have collective significance.

8. Community unity.

Social cohesion is one of the main prerequisites for the successful
development of local areas and for overcoming crises.

9. Active public participation.

Involving residents in the planning and implementation of development
projects fosters a sense of responsibility and enhances the effectiveness of
management decisions.

10. Moral values.

Moral principles, mutual respect, honesty and responsibility form the
foundation of stable social development.

11. Lifelong learning.

Continuous learning helps to build new skills, develop human potential and
adapt to modern challenges.

12. Durability of development.

Sustainable development involves the long-term preservation of the natural
balance, economic stability and social well-being.

13. Support from the authorities.
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The implementation of development strategies requires support from
public authorities, civil society organisations and international partners.

14. Economic stability.

Economic development must ensure the fair distribution of resources and
the creation of conditions to meet the basic needs of the population.

15. Focus on the positive.

Effective community development involves creating a supportive social
environment and fostering constructive behaviour.

16. Leading by example.

Real change begins with personal responsibility and a willingness to set an
example for others.

Measures to promote the sustainable development of local communities
include implementing projects to develop and evaluate medium-term local
community development programmes, as well as justifying plans to establish
local ecological networks [1, 9].

The creation of local plans for the establishment and development of an
ecological network involves a series of interrelated steps, namely:

« identifying areas of significant conservation, scientific, ecological,

recreational, historical, cultural and aesthetic importance;

« mapping areas and sites that are already part of the ecological network
or that are proposed for inclusion in it;

« preparing the grounds for justifying their inclusion in the ecological
network, allocating land for the relevant purposes, granting them
conservation status, and determining the necessary restrictions on the
use of restoration, buffer and connecting areas;

« providing advice on rules for the conservation and use of nature reserve
sites and areas, other natural features requiring special protection, as
well as restoration, buffer and connecting zones planned for creation,;

« ensuring that ecological network plans are consistent with existing
project documentation, supporting the conservation of valuable
landscapes and natural features, and ensuring their wise and sus-
tainable use.

This approach ensures the preservation of the ecosystem’s integrity and

creates the conditions for sustaining the biological and natural diversity of
the area.
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Local communities must shift their role from being passive recipients of
external influence to active participants in governance,capable of independently
managing their own development and potential. As a result of decentralisation
reforms, local authorities are gaining more opportunities and incentives to
perform their duties effectively. For the first time since Ukraine’s independence,
communities are taking on genuine responsibility for strategic planning of
their development, managing budgetary funds, promoting economic growth,
attracting investment and supporting entrepreneurship.

The decentralisation policy involves the transfer of a significant portion of
financial resources and administrative functions to the local level. This helps to
increase the accountability of local authorities to community residents and the
state as a whole for successes in socio-economic development.

At the same time, the increase in the volume of resources and management
tasks requires local authorities to demonstrate a high level of professionalism,
strategic vision and an understanding of current global trends. After all, today
cities and communities are competing for investment, skilled personnel and
resources not only within the country but also on the international stage.

Conclusions. Sustainable development, for both the individual and the
community as a whole, is a complex and multifaceted process encompassing
the environmental, social, economic, political and cultural aspects of society.
For Ukraine, the issue of sustainable development is becoming particularly
important in the context of European integration, military challenges and the
need to rebuild affected regions.

The foundation of successful development lies in reconciling the interests of
the state,business and the population,ensuring social justice and environmental
safety, and actively involving citizens in governance. Local communities play a
significant role, serving as centres of social cohesion and development at the
grassroots level.

The sixteen principles of sustainable community development serve as a
comprehensive methodological framework for effective territorial governance.
Their implementation will contribute to strengthening social stability, fostering
a responsible civil society and improving the quality of life for the population.

Ukraine’s future development must be based on the principles of long-term
stability, cooperation, environmental responsibility and human potential as
the main driver of social progress.
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SECTION 8.

MODERN MEDICINE: CLINICAL RESEARCH & PREVENTIVE

STRATEGIES
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ITPOMEHEBA AIATHOCTUKA
AK IHCTPYMEHT NPEBEHII TS)KKUX
YCKAAAHEHD 3AXBOPIHOBAHDb AETEHD

cryn. [IpomeHeBa [iarHOCTMKA Ma€ BaXk/IMBe 3HAUYEHHS B CydacHin
B MeguIVHi. AIpke CBO€UYacHe BUSIBJIEHHSI KPUTUYHMX CTaHiB BIUIMBA€E HA
PU3MKM CMePTHOCTI 1 iHBasmigu3aliii. 3 M MoB’sI3aHi BCi BaK/IMBI AJ151 TIOAVHA
(maiieHTa) KaTeropii icHyBaHHS : SKUTTsI, 30POB’sl, piBeHb (Di3MUHUX MOXKINBO-
CTeit, mepenbaueHHs XUTTEBUX PU3MKIB TO10. TOMY posib pafionora BUXOAUTh
3a MeXi MigTBepIyKeHHS miarHo3y. [Ipu3HavueHHs pafiosora i iioro pobora
B3a€MOITOB’SI3aHi 3 BMOOPOM ONTMMATbHOTO MapUIPYTy OOCTEKEHHSI XBOPOTO
i pekomMeHpallii OO TePMiHOBOCTI BTPy4YaHHS B 3aXBOpIOBaHHS. OTXe, HU3b-
KOZ030Ba KOMIT'IOTEpHA Tomorpadis sK croci6 oTpuMMaHHS IiaTHOCTUYHOI
iHbopmMmaliii Ma€e Baxk/iBe 3HaUEHHS JIJ151 ITPOIleCy AiarHOCTyBaHHS 3 MiHiMaJb-
HMM ITIPOMEHEeBMM HaBaHTaKeHHSIM.

OcHoBHA 4YacTHMHA. ICHYIOTh pi3Hi XBOpOOM JjiereHb. Po3risiHemMo ne-
gaKi 3 Hux. Hampuknanm, mpomboembonisa nezeHegoi apmepii. Komm’roTepHa
ToMmorpadiuHa aHriorpadisi € MeTomoM BUOOPY IIPU IMPOMIiKHII abo BUCO-
Kiit KIiHiuHi JiMoBipHOCTI. KitouoBMMM 03HaKamu TpomboeMmbosii yere-
HeBOi aprepii €: medeKkT HATOBHEHHS Yy TiJIKax jereHeBoi aprepii, 36i1b-
IIeHHS TIpaBUX BiOminiB ceplsi BigHOCHO JiBMX, AuiaTtallis CcToBOypa
JereHeBoi aprepii Ta mepdysiiiHi HeBimmoBigHocTi. CTaHIapTM30BaHUI
MIPOTOKOJI CKOPOYYE Yac A0 MMOYATKY aHTUKOoAry/siii abo penepdysiitHux
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BTpPyYaHb i 3HUKYE PU3UK IEPeX0oy y XPOHIiUHY TPOMOOeMOOITiuHy Jiere-
HEeBY TilepTeH3ilo.

llono decmpykmueHozo mybepKy1b03y, TO HU3bKOAO30Ba KOMIT'IOT€pHA
Tomorpadist UyTIKBilIa 3a peHTreHorpadiro A1 paHHbOT'O BUSIBJIEHHS KaBEPH,
OpiOHOBOTHUIEBOTO €HAO0OPOHXiaTbHOTO TIOMIMPEHHS 32 TUIIOM «JIepeBO Y
O6pyHbKax», ypakeHHsI OpOHXiB i OpoHx0oeKkTa3iB. PaHHs imeHTHdiKalis 103BO-
JISIE CBOEYACHY i30JISILIiI0 Ta KOPEKIIil0 JIiIKYBaHHS 10 PO3BUTKY KPOBOTeYi abo
MTHEBMOTOPAKCY.

He meHII ckaagHUMM € nHe8MO@piObpo3 ma iHmepcmuyiliHi 3axe0prB8aHHS
JezeHb. Komm’iotepHa Tomorpadist BMCOKOi po3/isibHOI 3maTHOCTI AudepeH-
1i10€ 3BUYAIiHy iHTepCTUIIi/iHY ITHeBMOHI0 Bif HecIel@iuHoi, OIiHIOE IO -
PEHICTh «MeOOBUX COT», TPAKILITHMX OGPOHXOEKTA3iB i cyOruieBpaabHUi PO3-
noAii. BusiBieHHsST mporpecyodyoro (eHOTUITy OOIPYyHTOBYE paHHil MmouyaTok
aHTUGiI6POTMYHOI Teparii i HarrpaBaeHHS Ha MYJIbTUIUCUUTUTIHAPHUI KOHCY -
niyM ab0 TpaHCIUIAHTAIliliHy OI[iHKY.

V BuUsBJIeHi JiezeHegux abcyecié KOHTpACcTHAa KOMIT'IOTepHa TOMOTpa-
¢bis Bepudikye TOBCTOCTIHHY NMOPOKHMHY 3 piBHEM piauHU Ta nepudo-
KaJIbHMM 3alaJIeHHSM 1 BiMeXXOBye 11 BiJ KiCTO3HMX HOBOYTBOPEHb UM
BPOIKeHMX KiCT, a TaKOX AO03BOJISIE€ BigmedepeHIiloBaTH Bid rpuMOKOBUX
indekuiii (3okpema acrnepruiabo3). Lle Bu3Hauae mokasu OO0 MHepKyTaH-
HOTO IPeHYBaHHS i Ionepeskae CeNTUYHI YCKIaJHEeHHSs Ta IPOPUB Y IJIeB-
paJIbHY TTIOPOXKHUHY.

[Inst BUSIBJIEHHST eMniemu niespu yabTPa3ByKOBe 00CTEXXeHHS 3a6e3meuye
IMIBUAKY AiaTHOCTUKY JIJISI BUSIBJIEHHSI BUTIOTY B IJIEBPaJbHMX MTOPOXKHUHAX; 3
BUKOPUCTAHHSIM KOMIT'IOTepHOi Tomorpadii My MokeMo 3 TOUHICTIO BU3HA-
YUTKU 00’€M BUIIOTY, 03HAKM JOTO BiZMesKyBaHHS Ta 03HAKM KOMITpecii jere-
HeBOI mapeHximu. Lle mae 3mMory A8 TopakaabHUX XipypriB IMOA0 CBOEYACHOT
peKoMeHallii IpeHyBaHHs ab0 Bile0TOPAKOCKOITii IJIeBpaIbHOI TOPOKHUHM
Ta 3arobirae opraisaiii minbHUX KipOK i peCTpUKIIii TereHi.

Ponb mpoMeHeBOI AiarHOCTUMKM SK HU3bKOO030BOI KOMIT'FOTEPHOI TOMO-
rpadii 6e3rnepeuna, ajike 3MeHIIIeHHS] TPOMEHEBOT0 HaBaHTaKeHHS J03BOJISIE
He BTpayvaTy JiarHOCTUYHY SIKiCTh JIJIsT Oi/IbIIOCTI HEBiAKIaAHMX ITYIbMOHOJIO-
TiYHMX CTaHiB, TAKMX SIK TIepeBipKa IMimo3pinnx iHGiIbTpaTiB, KOHTPOJIb AVHA-
MiKV TIpy Ty6epKy/Ib03i, YTOUHEeHHS IMPUYMH 3aAUIIKM 33 BiICYTHOCTI YiTKMUX
PEHTTeHOJIOTiYHMX O3HAK.
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Takosk HM3bKOA030Ba KOMIT'IOTepHa Tomorpadisi J03BoJIsIE YacTille KOH-
TPOJIIOBATH He TiIbKM pe30opobiiito iHdinbTpaTiB, ane it cTaH MOPOKHMHM abC-
1ecy micys IpeHyBaHHS MPOTPEeCYBAHHS Ta iHTePCTUILiITHUX 3MiH. [I[poMeHeBa
JiarHOCTMKA HaJla€ MOKIMBICTb TOBTOPHMX MOC/IIKEHb Y IMHAMIII].

BucnoBku. Husbkomo3oBa KOMITIOTEpHa Tomorpadisi € IpiopuTeTHOIO
17151 OOCTEXXEHHS iTeii, MOJIOAVX TAIEHTIB, @ TAKOX [IJIST TIAIIEHTIB 3 iMyHO-
nediuuTHUMMU cTaHaMu. [lomaBaHHS HU3bKOHO30BUX IMPOTOKOIIB 103BOJISIE
yacrimne i 6Ge3revHille BUKOHYBATU MiaTHOCTUKY i KOHTPOJIb, CKOPOUYE Yac
IO JIIKyBaHHS Ta 3HVDKYE PU3UK JETATbHUX 1 XPOHIUHMX HACTiAKiB. [IpeBeH-
TUBHMIT eeKT MaKCMMa/IbHMII 32 YMOBM BIIPOBAKeHHS CTaHIAPTU30BaHUX
MapuIpyTiB i CTPYKTYPOBaHMX 3BiTiB y TiCHil CIiBIIpali 3 KJAiHIIUCTAMU.
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TOWARDS ONTOLOGICALLY CLOSED
METADATA-NEUTRAL ARCHITECTURES
FOR INFORMATION INTERACTION
AND IDENTIFICATION

Abstract. The paper examines the growing cyber threats associated with the
compromise of cryptographic key material, credentials, and other digital identifiers
that remain the foundation of modern information security systems [1, 2]. It is
shown that even under conditions of high cryptographic strength, contemporary
systems remain vulnerable to attacks aimed at compromising authentication
mechanisms, digital secrets, and the structure of information interaction.

The paper proposes the SAIC (Security Architecture Invisible Communication)
architecture, within which the authenticity, confidentiality, and integrity of
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information interaction are determined by the internal operational state of
communicating systems rather than by external trust mechanisms. A model of
coordinate cryptography, a mechanism of logical passwordless authentication,
and a phase-based non-Markovian evolution model of the operational state are
formalized. It is demonstrated that the proposed architecture makes it possible
to conceal not only the content of information exchange, but also the fact of
communication, the direction of interaction, and the structure of the information
network.

A concept of integrating SAIC with the NATO Mode 5 system is proposed,
in which the “friend-or-foe” identification system is used as a mechanism for
the initial cryptographic initialization of a protected interaction channel. The
practical significance of the work lies in the possibility of constructing a new
class of compromise-resistant military information interaction and identification
systems.

Keywords: secure communications; metadata neutrality; passwordless
authentication; friend-or-foe systems; NATO Mode 5; military information
systems; cybersecurity.

Introduction. Modern global digital infrastructure critically depends on
secure information interaction between governmental, military, financial,
industrial, and autonomous systems. Under these conditions, cybersecurity is
becoming one of the key factors of global technological resilience, while the
growing scale of cybercrime forms a systemic challenge to existing information
security architectures.

Over recent years, global cybercrime has demonstrated stable growth.
According to the Verizon Data Breach Investigations Report and the
IBM X-Force Threat Intelligence Index, more than 60-70% of successful
cybersecurity incidents are associated with compromised credentials, stolen
access keys, phishing, credential stuffing, and other forms of digital identifier
exploitation [1, 2]. Analysis of cyber incidents in 2024-2025 shows that
most attacks are aimed not at cryptanalysis of encryption algorithms, but at
compromising digital objects that function as carriers of trust within modern
security systems.

Particularlyillustrativeis the 23andMe databreach incident,inwhich neither
cryptographic algorithms nor communication channels were compromised;
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however, the use of stolen credentials proved sufficient to compromise millions
of user profiles. Similar incidents involving SolarWinds, Okta, LastPass, and
other systems demonstrate a fundamental property of modern cybersecurity
architecture: compromise of a digital identifier automatically leads to the loss
of system security regardless of the cryptographic strength of the employed
algorithms. As a result, a large-scale global market of stolen digital identities,
credentials, access tokens, and cryptographic keys has emerged and continues
to evolve as an independent segment of the cybercriminal economy.

Thus, the structural problem of modern cybersecurity systems acquires
not only a technical but also a conceptual dimension, since most existing
information protection systems are built around digital objects that can be
stolen, substituted, reused, or imposed by an attacker.

Even modern approaches, including multi-factor and passwordless
authentication, Zero Trust architectures, decentralized identity systems,
Zero-Knowledge Proofs, and post-quantum cryptography, do not eliminate
dependence on digital objects as carriers of trust, but merely complicate
and modify the form of their usage [3-5]. In this regard, there is a need for
fundamentally new architectures of information interaction in which security
is determined not by possession of a digital identifier, but by the internal
structure of the communication system itself.

Another major problem of modern information interaction systems is the
observability of communication processes and metadata leakage. Even when
plaintext content remains cryptographically protected, an external observer
often retains the ability to determine the fact of interaction, the direction of
exchange, transmission intensity, network topology structure, and behavioral
characteristics of the system. As a result, metadata itself becomes an
independent object of analysis and compromise, creating an additional attack
surface against the security properties of modern information systems.

Within this work, an ontologically closed metadata-neutral architecture
of information interaction and identification is proposed, in which security
is determined by the internal structure of the communication process rather
than by external digital trust mechanisms. Such an approach makes it possible
to eliminate system dependence on digital identifiers as compromise objects
and forms a new class of cybersecurity architectures oriented toward resilience
against contemporary global threats to information interaction.
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Purpose of the Article. The purpose of this article is to formalize an
ontologically closed metadata-neutral architecture of information interaction
and identification, in which security is determined by the internal structure
of the communication process rather than by the use of digital identifiers as
carriers of trust. Within the scope of this work, it is intended to substantiate
the principles of constructing such an architecture, define its fundamental
cryptographic properties, and demonstrate the possibility of its application for
increasing the resilience of modern identification systems against compromise
of digital objects and communication observability.

Presentation of the Main Material.

1. Concept of Ontologically Closed Communications

This paper considers the SAIC (Security Architecture Invisible Commu-
nication) model of information interaction aimed at forming ontologically closed
mechanisms of authenticity and confidentiality. Within the proposed architecture,
the communication process is interpreted not as the transmission of plaintext
between communicating entities, but as the formation and reconstruction of
cryptographic events within the internal operational state of the system. Unlike
classical cryptographic models, where ciphertext is produced as the result of a
cryptographic transformation of plaintext using a key, in SAIC the ciphercode is
formed as an external projection of an internal cryptographic event triggered by
information interaction within the current operational state of the system. In the
SAIC architecture, the functionality of cryptographic key information is performed
by a dynamic operational state whose stochastic non-Markovian phase evolution
trajectory is determined by the set of verified cryptographic events of phase .

The ontological closure of communication means that the conditions of
authenticity, integrity, and interpretability of information are determined
exclusivelybytheinternaldynamicoperational state symmetricforcommunicating
systems within a closed SAIC communication channel. Mechanisms for
maintaining and restoring symmetric evolution of operational states do not
depend on external trust infrastructures, digital identifiers, or cryptographic
artifacts. Within such a model, there are no objects that can be isolated and used
to compromise the confidentiality of the communication channel, transferred, or
compromised outside the communication structure itself.

The cryptographic process in SAIC is realized within the current operational
state of the system:
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E=(GIS,LTT)

where GIS, defines the internal coordinate space of the system, and L77,
denotes the rules for interpreting cryptographic events together with the func-
tional context at phase .

Each cryptographic event ¢, has two forms of representation — internal and
external projections. Let C, denote the set of cryptographic events generated at
phase ¢. Then each cryptographic event ¢, € C, possesses two forms of represen-
tation — internal and external projections:

e~=I1/"(¢,Et), c=I1"(e,Et) Ve,eC,

where ¢, denotes the latent internal representation of a cryptographic event
within the operational state structure of the system, while ¢, denotes its external
observable representation in the form of a ciphercode. Hereinafter, £, denotes a
verified cryptographic event for which the condition of symmetric structural ver-
ification is satisfied.

Thus, within SAIC, the cryptographic process is interpreted not as the gen-
eration of ciphercode through the cryptographic transformation of plaintext,
but rather as the formation, projection, and reconstruction of verified cryp-
tographic events &, triggered by an input message within the symmetric opera-
tional states of the communicating systems ¢, ma &,®.

The set of internal projections of all verified events within a phase forms
an aggregated event vector E,=e¢,”,e,?, ...,e/N”, which acts as a factor determin-
ing the trajectory of the stochastic non-Markovian evolution of the operational
state of the system. Although an individual verified event does not directly
determine the phase evolution of the system, each such event induces a modi-
fication of the aggregated phase event vector.

Within this model, the ciphercode is not a carrier of plaintext and does
not possess independent semantics. Its function is reduced exclusively to
the reconstruction of a cryptographic event within the symmetric opera-
tional state of the system. In the event of a violation of the internal sym-
metry of the communicating systems, the ciphercode loses the ability for
correct structural interpretation within the current operational state of the
reconstructing system.

Thus, the structural interpretation of information in SAIC is determined
not by the ciphercode itself, but by the correspondence between its internal
structure and the operational state of the communicating system.
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This paper demonstrates that confidentiality, authenticity, and integ-
rity emerge as intrinsic properties of the ontologically closed communication
structure of SAIC, without dependence on external cryptographic mechanisms.

2. SAIC Architecture

The SAIC architecture is based on a dynamic phase model in which the
operational state of the system continuously evolves under the influence of
exclusively verified cryptographic events &. The coordinate space of the system
forms its internal geometric structure and defines the environment for the
formation of cryptographic events within the current phase.

GIS, consists of a set of parameterized objects: GIS,=g,,2,,...,g, each of
which possesses unique coordinate parameters within the current &,. The coor-
dinate space is not a static structure, but rather acts as a dynamic environment
for the formation of . The set of objects within the coordinate space is divided
into active and passive subsets:

ANP=C, GIS=A,0P, |A,|<|P,|

where 4, denotes the active set of objects @, that may be associated with
the words of the input message and participate in the formation of ¢,, while P,
denotes the passive set whose objects do not participate in the formation of the
current ciphercode.

The active set is formed as a phase-dependent function of the operational
state of the system and defines the admissible configurations of cryptographic
interaction within the current phase. After an active object has been used in a
cryptographic event, its repeated use within phase 7 is not permitted without
modification of the coordinate space of the system through the relocation of all
g, within .

Within SAIC, system operation is implemented in the framework of a
discrete phase model. After the completion of a phase, the system transitions
into a new operational state:

&=, (€,H,)

where ¥, denotes the phase-dependent stochastic mapping of system evo-
lution;

H={E,,, .. E_,E, } denotes the event memory of the system, where » € N
represents the phase depth of the event memory.

The event memory possesses a fixed structural size and implements
a mechanism for the dynamic updating of event configurations. Verified
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cryptographic events are always integrated into the aggregated event vec-
tor £, and influence the formation of the subsequent operational state of
the system.

In addition to cryptographic events, the event memory contains geometric
conditions whose fulfillment depends on the mutual geometric arrangement
of objects within the geometric coordinate space GIS,. If a geometric condition
is satisfied at phase (¢t + n), where n € N, the corresponding event is removed
from H, and induces the formation of a new internal cryptographic event whose
aggregated event vector E, influences the trajectory of system evolution in the
subsequent phase.

Since the triggers of cryptographic events are stochastic, while the inter-
nal and external projections of each event are formed within different func-
tional regions of GIS, and LTT,, even identical input messages do not generate
identical cryptographic projections. As a result, the prediction of any state &,
becomes equiprobabilistic, and therefore the fulfillment of geometric condi-
tions in future phases is unpredictable, while the trajectory of the phase evolu-
tion of the system becomes stochastic and acquires a non-Markovian character.

The phase depth » may vary dynamically in order to preserve a constant
informational size of H, and &, independently of the number of cryptographic
events, the number of fulfilled geometric conditions, and the duration of phase
evolution. Thus, the operational state of the system preserves a constant struc-
tural dimensionality, while its internal configuration evolves stochastically and
unpredictably.

The evolution of the components of the operational state is determined by:

GIS,,,=0, (GIS, LTT,,H,), LTT,,;=4,(GIS,,, LTT, H,)

where @, denotes the phase evolution operator of the coordinate space,
while 4, denotes the evolution operator of the functional context of the system.

As a result, SAIC forms a dynamic ontologically closed architecture of
information interaction in which the cryptographic properties of the system
are determined not by the use of external digital objects, but by the structure of
the phase evolution of the internal operational state.

3. Coordinate Cryptography

The cryptographic model of SAIC is based on coordinate cryptography,
within which cryptographic events are formed through vector-geometric coor-
dinate encoding of parameterized objects of the internal coordinate space of the
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system. The trigger of the cryptographic process may be either a component of

the plaintext U4, or an internal entropy vector of imitation data NA,, which is

used in cases of complete or partial absence of plaintext and is determined by the

distribution D,,, ensuring the masking of the message structure: NA,~ D,,. The

source of cryptographic events within the system is represented by the set:
S,e{UA,NA,UA, UNA, }

where the selection of the source S, is determined by the sufficiency or
absence of plaintext required for the formation of a ciphercode ¢,” of fixed
length defined for the current &,. Each input message m,, interpreted as an arbi-
trary bit sequence acting as a trigger of the cryptographic process, induces a
cryptographic event &7, which forms an internal projection ¢,” and an external
projection ¢,” within the current &,.

Within phase ¢, the active set 4,cGIS, is partitioned into disjoint subsets
A, A, ..., A such that: for all Vi #j: A/"NA7=D.

Each subset corresponds to its own unique association rule ¢,”, which
defines the mapping between the semantic value M, of the input message m;
and the active object g, in such a way that each admissible semantic value M,
corresponds to only one object of the active set:

3 a;ed”: a=p (M), o"eLTT,
VLIT,3! ¢

In coordinate cryptography, a ciphercode is formed through the coordinate
encoding of parameterized vector configurations of the dynamic GIS,. Within
SAIC, three fundamental methods of vector-geometric coordinate encoding are
employed: VC,, VC,,and VC;.

The V'C, method is based on the direct coordinate encoding of the position
of an active object within the coordinate space relative to the base origin and
the zero axis. In this case, the ciphercode is formed as a parameterized repre-
sentation of the coordinate vector O_)A,

The V'C, method is based on the relative position with respect to an active
object reconstructed within the previous cryptographic event. The ciphercode
is formed as a parameterized representation of the vector zﬂ)j, the reconstruc-
tion of which is possible only under the condition of correct interpretation of
the previous cryptographic event.

The VC; method employs relative coordinate encoding using the base
phase vector XY defined within the current operational state of the system. In
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this case, the parameters of the current cryptographic event are determined as
the relation between the parameters of the current event vector and the param-
eters of the base constant vector.

As a result, a sequential dependency of cryptographic events is formed,
in which each subsequent event depends on the reconstruction of the previ-
ous one. Such a mechanism produces an effect similar to a ratchet mechanism,
within which the disruption of the correct interpretation of any event results
in the loss of the ability to reconstruct subsequent cryptographic events of the
current phase configuration.

Since GIS, continuously evolves into GIS,,;, while active objects are not
permitted to be reused within the same phase configuration, the property of
phase anticollision of ciphercode emerges:

m;=m;= ¢;# ¢, C;=C;=> m;F m;

Thus, coordinate cryptography forms a mechanism of dynamic vector-geo-
metric encoding of cryptographic events in which the ciphercode is determined
not by the plaintext itself, but by the structure of the current operational state
(GIS, LTT,) and by the trajectory of the phase evolution of the system.

4. Logical Passwordless Authentication

Within SAIC, the authentication mechanism is implemented not through
verification of possession of a digital object, but through verification of the
structural consistency of a cryptographic event induced by the received cipher-
code within the symmetric operational state of the system. This approach is
defined as Logical Passwordless Authentication (LPA).

Unlike classical authentication models, LPA does not employ passwords,
cryptographic keys, certificates, tokens, or other digital artifacts that may be
independently stolen, transferred, reused, or compromised. Within SAIC, the
authenticity factor is represented exclusively by the structural consistency of
the phase evolution of the operational states of the communicating systems.

Let G,/ denote the coordinate-space configuration induced by ciphercode
¢,. Then the verification of the ciphercode is defined by the predicate:

Ve, (c,)e{0.1}, Ve, (¢,)=1 < G 4,

where V; (c, ) denotes the logical verification function of the current oper-
ational state &,.

Successful verification means that the reconstructed cryptographic event is
structurally admissible within the current phase configuration of the system.
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Within such a model, authenticity is determined not by verification of knowl-
edge of a secret, but by the possibility of correct symmetric reconstruction of a
cryptographic event within &, and ¢,?.

Logical Passwordless Authentication possesses an intrinsic ontological
nature and does not depend on the semantics M, of the input message:

Ve, (c;) =f(GIS, LTT, c,), Ve, (c)#f(M;)

Successful verification of ¢, constitutes a condition for the symmetric phase
evolution of the systems:

Ve, (¢,)=1=(Gf'cA,)= el =P, VteN

Any modification of the ciphercode is detected by LPA: V, (¢, )=0 there-
fore the event is not verified and is not integrated into the symmetric phase
evolution of the systems. As a result, a modified ciphercode cannot be cor-
rectly reconstructed to recover the input message m within the current oper-
ational state.

Since authenticity in SAIC is determined by the internal structure of the
phase evolution of the system, the model does not contain stable digital identi-
fiers or digital fingerprints that could be used to construct an external commu-
nication profile. This prevents the formation of classical mechanisms for com-
promising authentication factors characteristic of traditional systems.

Thus, LPA forms a model of ontological authentication in which authentic-
ity is determined not by possession of a digital secret, but by the consistency
between the structure of the ciphercode and the symmetry of the structural
evolution of the internal operational states of the communicating systems.

Within SAIC, a cryptographic event is considered fully verified not at the
moment of the primary reconstruction of the ciphercode, but only after struc-
tural confirmation of its integrity within subsequent cryptographic events of
the ratchet mechanism. As a result, the verification of cryptographic events
possesses an event-delayed character.

Let ¢, denote a ciphercode generated by Alice and reconstructed by Bob.
Its successful LPA verification V;, (¢, ) =I allows Bob to conclude the struc-
tural integrity of the previous cryptographic event ¢, ,;, since its internal pro-
jection has already been integrated into the ratchet-dependent configuration
of the current ciphercode c,. In this case, the internal projections of the previ-
ous cryptographic events: & & _&,, may be integrated by Bob into the aggre-
gated event vector of phase evolution £,%.
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For Alice, the situation is different. Despite the successful primary recon-
struction of ciphercode c,_,, the final verification by Alice of the cryptographic
event induced by ¢,_; is postponed until the successful LPA verification of the
subsequent ciphercode ¢, ;. At the event moment of generating and transmit-
ting to Bob, Alice can finally integrate into £, only the cryptographic events:

Thus, the aggregated event vectors of the communicating systems may pos-
sess an admissible one-event displacement £ # E,* which arises exclusively
within the mechanisms of delayed final event verification, symmetrically com-
pletes within the current phase, and does not lead to violation of the symme-
try condition: &%, =¢® .

Therefore, only fully verified cryptographic events influence the trajectory
of the phase evolution of the system, whereas unverified or partially confirmed
events are not integrated into the aggregated event vector H,.

5. Metadata Neutrality and Collapse of the Observation Model

One of the fundamental properties of SAIC is the metadata neutrality of
cryptographic interaction, under which external observation does not allow the
determination of the fact, direction, topology, or semantic content of informa-
tion exchange. Within the model, the ciphercode does not act as a carrier of
plaintext, a digital identifier, or addressing information, but exists solely as an
external projection of an internal cryptographic event.

Let {C,},c;r denote a random process of ciphercodes, and let
S,e{UA,NA,UA,0NA,} denote the source of cryptographic events of the
system.

Then the equality of probability distributions holds:

£({CaEP) = £(1CaE?) = £(1Caie™™)

where L(-) denotes the probability distribution law of the corresponding
random process. As a result, for an external observer, the mutual information
between ciphercodes and the source of cryptographic events tends to zero:
I(C,; S t)—0.

The mutual information between the ciphercode process and the input
message also tends to zero: 1({C, },cr; m;) — 0[6].

Within SAIC, ciphercodes do not contain stable addressing parameters, dig-
ital identifiers, or invariant topological features of communication. As a result,
an external observer has no ability to determine the source of transmission,
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the recipient, the direction of interaction, the association of ciphercodes with a
single channel, or the structure of the communication topology.

Within such a model, information interaction possesses an addressless
character, since the reconstruction of a cryptographic event is determined
exclusively by the symmetry of the internal operational states of the systems
rather than by the use of external routing or identification mechanisms.

A closed communication channel for which the conditions of ciphercode
indistinguishability and informational neutrality of the communicating
parties are satisfied is defined as a metadata-neutral communication
channel:

Chy={channel | I(Comm;,{C, },c=0}, Vt: I(Comm,; Obs)=0
where Comme {0, 1} denotes the fact of communication, while Obs denotes
the random observation process representing all information available to an
external observer. Consequently, observation of the channel does not allow
determination of whether a real information exchange has occurred:
Pr(Comm |{C, },c)=Pr(Comm)

Therefore, for any analysis algorithm A4, its advantage based on channel
observation tends to zero: VA4 : Adv, (channel) — 0.

The absence of observable communication parameters produces the effect
of collapse of the observation model, under which external analysis does not
permit the construction of a correct model of information interaction even
under conditions of complete interception of ciphercodes.

As aresult,a communication channel formed within SAIC may be defined as
an ontologically closed channel C#,C for which the following condition holds:

ChoC={{C, }ier| e, Security=f{e, )}
I (Security; External Infrastructure)—0

Thus, the cryptographic properties of SAIC are determined by the internal
structure of the phase evolution of the system rather than by the use of external
trust infrastructures, addressing mechanisms, or digital identification.

5.1. Evolutionary Implicit Channels

Within SAIC, unsuccessful LPA verification is not always interpreted as a
terminal state of cryptographic interaction. In the case of structurally consistent
deviations, the LPA mechanism may form an additional implicit information
transmission channel induced by the configuration of ciphercode deviations
relative to the current .
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Let A(c, )=0,, 0,,..., 0, denote the structure of coordinate deviations of ¢,
where 0, represents the deviation of a coordinate parameter from the expected
configuration. If the deviation structure satisfies the evolutionary rule R,=f(¢, )
then such an event may be interpreted as an implicit signal M,™?.

As a result, an additional evolutionary non-bit implicit channel Ch, is
formed, operating in parallel with the primary cryptographic channel. The gen-
eral communication model therefore takes the form C,,=C,®C;, where C,,
denotes the primary cryptographic interaction channel, while denotes the
implicit information channel.

Since the implicit channel is formed through structural configurations of
coordinate deviations rather than through additional ciphercode bits, its oper-
ation does not violate the metadata-neutrality properties of the primary chan-
nel. If each coordinate word admits & variants of structural deviation, while the
ciphercode contains n coordinate components, then the space of possible coor-
dinate-deviation configurations Q, of the implicit channel is determined as:
|Qal=k". As a result, an exponential space of potential implicit channels C,, of
non-bit origin is formed.

5.2. Addressless Offline Communication

Within SAIC, offline communication may be implemented through a
shared ciphercode pool CCP=c,, c,, ..., ¢, which is periodically downloaded
by all participants of the system. Each system locally performs the LPA pro-
cedure for every ciphercode: Ve, (c; )e{accept,reject! ciphercodes do not
contain addressing information, while their reconstruction is determined
exclusively by the symmetry of the internal operational states of the com-
municating systems.

As aresult, an external observer has no ability to determine: the sender; the
recipient; the direction of interaction; the association of ciphercode with a sin-
gle channel; the fact of information exchange between specific systems.

For an arbitrary ciphercode c;e CCP, there exists at most one system for
which the following condition holds: Ve, (c; Jaccept. As a result, observation
of the ciphercode pool does not permit the construction of a correct model of
information interaction /(CCP;Comm)—(0 where Comm denotes the event of
information exchange between participants of the system.

Thus, SAIC enables the implementation of a model of confidential address-
less offline communication in which cryptographic protection is achieved not
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only through message encryption, but also through the structural uncertainty
of the very fact of communication interaction.

6. Integration of SAIC into Identification Friend-or-Foe Systems

One of the promising directions for the application of SAIC is the integra-
tion of the architecture into identification friend-or-foe systems, particularly
into modern modifications of NATO Mode 5 [7].

Modern identification systems are based on the use of digital identifiers
and PKI infrastructures; therefore, their security depends on the protection of
external trust mechanisms. Compromise of key material potentially allows an
attacking party to generate valid system responses.

An additional limitation is the observability of the structure of information
interaction. Even under conditions of cryptographic resistance of transmitted
messages, identification systems may produce stable radio-exchange parame-
ters and repetitive protocol structures, thereby creating the possibility of exter-
nal profiling of the system.

Within SAIC, authenticity is determined not by possession of a digital key,
but by the possibility of reconstructing a cryptographic event within the sym-
metric operational states of the communicating systems. The LPA mechanism
enables verification of the structural consistency of a cryptographic event with-
out the use of stable digital identifiers or external trust mechanisms.

The metadata-neutral properties of SAIC minimize the observability of
information interaction, as a result of which an external observer cannot deter-
mine the association of a response with a specific system, the direction of inter-
action, or the fact of successful authentication.

Thus, the integration of SAIC into identification systems opens the possi-
bility of constructing metadata-neutral ontologically closed recognition sys-
tems in which authenticity and confidentiality are determined by internal fac-
tors rather than by the use of external cryptographic trust mechanisms.

7. Concept of Integration of SAIC and NATO Mode 5 (SAIC-NM5)

In the proposed SAIC-NMS5 architecture, the NATO Mode 5 identification
friend-or-foe system is used as a mechanism for the initial cryptographic ini-
tialization of the ontologically closed SAIC interaction channel.

The integration of SAIC into NATO Mode 5 systems enables the formation
of a new identification friend-or-foe model in which authenticity is determined
not by possession of a cryptographic key, but by the possibility of reconstruct-
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ing a cryptographic event within the symmetric operational states of the com-
municating systems.

Let P={P,, P,,..., P, } denote the set of expected platforms within the cov-
erage zone of a radiolocation station (RLS), and let K"*"={K , K,, ..., K, } denote
the corresponding cryptographic contexts within the standard NATO Mode
5 model.

In the proposed SAIC-NM5 architecture, the NATO Mode 5 cryp-
tographic challenge is not transmitted directly into the radio environment.
Instead, the result of its cryptographic processing is used as a trigger for
the formation of the initial operational state of SAIC: E,"=Initg,,- (K"*")
where ¢,” denotes the initial phase state of interaction between the RLS
and platform P,.

The radiolocation station forms a data packet PD,, which represents the
external projection of a SAIC cryptographic event: PD,=I1%"(¢,). Instead of the
NMS5 cryptographic response, only the data packet PD, is transmitted into the
radio environment. Since the SAIC architecture is symmetric, the packet PD,
can be correctly verified only by platforms for which the condition of phase
symmetry between ¢,%9 and g,7" is satisfied: ¢/®9 = g,

A platform P; for which successful LPA verification is satisfied: V;, (PD,) =
accept forms the response PD,,; which contains its own phase-dependent con-
text, the reconstruction of which is possible only within the symmetric SAIC
channel.

The RLS performs double verification of the received packet PD,, ;. At the
first stage, the structural admissibility of the data packet within SAIC is ver-
ified, while at the second stage the local correctness of the reconstructed
cryptographic context within NATO Mode 5 is verified. Thus, after success-
ful LPA verification, the NM5 cryptographic context is locally reconstructed:
Recon PD, ., =K,

Accordingly, platform authenticity is determined not by the transmission
of a cryptographic secret, but by the ability to maintain a structurally admis-
sible phase evolution within the ontologically closed interaction channel.

After the first successful SAIC verification, the entire set of NM5 key mate-
rial is removed: K™ —J while subsequent authentication is performed
exclusively through the mechanism of continuous LPA verification: Ve, (PD, )
efaccept, reject).
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Within SAIC, each data packet is formed within a unique operational state
&, which from a security perspective is equivalent to the use of a unique cryp-
tographic context for every cryptographic event. Even in the event of compro-
mise of an individual cryptographic context K/**°) interception or modification
of packet PD, does not allow the attacking party to maintain the symmetric
phase evolution of the SAIC channel: g, ¥#¢,®.

As aresult, an adversary is unable to perform: a MITM attack; covert recon-
struction of information interaction; long-term reproduction of a cryptographic
session; structurally correct generation of new data packets.

The metadata-neutral properties of SAIC additionally conceal: the recip-
ient of the data packet; the direction of interaction; the fact of information
transmission; the structure of command exchange; the topology of interaction
between platforms.

This enables the implementation of concealed continuous authenticated
interaction between the radiolocation station and platforms, as well as between
the platforms themselves within distributed swarm combat models.

Thus, the integration of SAIC and NATO Mode 5 forms a new class of
ontologically closed metadata-neutral identification friend-or-foe systems
in which authenticity, confidentiality, and resistance to compromise are
determined by the internal phase evolution of the ontologically closed
operational space rather than by the protection of static cryptographic keys.

Conclusions

This paper proposes the architecture of ontologically closed metadata-
neutral communications SAIC, in which authenticity, confidentiality, and
integrity are determined by the internal phase evolution of the operational space
of the system rather than by the use of external cryptographic trust mechanisms.

Unlike classical and post-quantum cryptographic models, the security
of information interaction within SAIC does not rely on the transmission or
storage of stable digital secrets, the compromise of which constitutes the
primary cause of most contemporary cyber incidents.

Within this work, the model of coordinate cryptography, the mechanism
of Logical Passwordless Authentication, the phase-based non-Markovian
evolution of the operational state, and the concept of an ontologically closed
interaction channel are formalized. It is demonstrated that the metadata-
neutral properties of SAIC make it possible to conceal not only the content of
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information exchange, but also the very fact of communication, the direction
of interaction, the structure of command exchange, and the topology of the
information network.

The proposed concept of integration of SAIC and NATO Mode 5 forms a
new model of identification friend-or-foe systems in which authenticity is
determined by the ability to maintain a structurally admissible phase evolution
of the communicating systems.

After the establishment of SAIC interaction, NATO Mode 5 key material may
be removed. Subsequent authentication is maintained through the mechanism
of continuous Logical Passwordless Authentication of every data packet,
while information interaction remains metadata-neutral and structurally
indistinguishable to an external observer regardless of technological capabilities.

The practical significance of the proposed architecture lies in the possibility
of constructing concealed compromise-resistant military information
interaction systems of a new generation, in which interception of data packets
or compromise of a cryptographic context does not allow an adversary to
neutralize the protective properties of the channel, perform structurally
admissible MITM interaction, or covertly reconstruct information exchange.

Under conditions of contemporary high-technology military conflicts,
in which superiority is increasingly determined by the ability of systems
to conceal the structure of their own information interaction, the SAIC
architecture opens prospects for the creation of a new class of autonomous
metadata-neutral communication systems whose resilience is determined
not by the protection of sensitive data, but by internal structural factors that
are not observable, are not transmitted, and cannot be reconstructed through
communication-channel analysis.

A key role in ensuring such resilience is performed by the mechanism of Lo-
gical Passwordless Authentication, which enables continuous structural veri-
fication of information interaction without the use of stable digital identifiers,
passwords, or static key material, the compromise of which constitutes the primary
cause of most contemporary cyberattacks and successful MITM interactions.

This creates the preconditions for the construction of next-generation
military interaction systems resistant to contemporary radio-technical
reconnaissance, cryptanalysis, compromise of key material, and adversarial
information dominance.
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AGENT-ORIENTED AI ARCHITECTURE
FOR DECISION SUPPORT IN HIGH-TECHNOLOGY
MECHANICAL ENGINEERING

Abstract. This article presents a conceptual agent-oriented artificial
intelligence architecture for decision support in high-technology mechanical
engineering enterprises. The proposed multi-agent system integrates digital
twin simulation, machine learning models and ontology-based knowledge
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representation to coordinate monitoring, planning, quality and logistics functions
in real time. By aligning autonomous software agents with the structure of
modern smart factories, the architecture supports data-driven decisions that
improve schedule adherence, reduce unplanned downtime and increase overall
equipment effectiveness while meeting explainability requirements of safety-
critical industrial environments. The results highlight the innovative potential of
combining multi-agent Al and digital twins as a tool for sustainable development
of advanced manufacturing systems.

Keywords: agent-oriented architecture; multi-agent system; decision sup-
port system; digital twin; mechanical engineering; Industry 4.0; smart manufac-
turing; sustainable development; production optimization; explainable artificial
intelligence.

ntroduction. The rapid advancement of Industry 4.0 technologies

has fundamentally reshaped the landscape of modern mechanical
engineering. Contemporary production facilities generate unprecedented
volumes of heterogeneous data from sensors, CNC machines, ERP systems,
and supply-chain platforms. Converting this data torrent into actionable
insights within tight operational time windows constitutes one of the
central engineering challenges of the decade. A comprehensive review of
Al-driven digital twin applications across hierarchical manufacturing levels
confirms that bridging the physical and virtual domains through real-time
monitoring and autonomous decision-making has emerged as the dominant
paradigm for smart factories [1, p. 3].

Traditional decision-support systems (DSS) based on rule-based expert
systems or static analytical models have increasingly proven insufficient
in dynamic high-technology manufacturing environments. These legacy
approaches lack adaptability to unforeseen process deviations, struggle
with non-structured data, and require extensive manual reconfiguration
whenever product specifications or operational conditions change. Data-
driven simulation-based decision support systems for resource allocation
have demonstrated measurable advantages over conventional approaches in
Industry 4.0 discrete manufacturing [2, p. 289].

Artificial intelligence, and in particular multi-agent architectures, offers
a paradigm that aligns well with the distributed, asynchronous, and hetero-
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geneous nature of modern manufacturing. Agent-oriented Al systems consist of
autonomous software entities each possessing local perception, reasoning, and
action capabilities, yet collectively pursuing shared organisational goals through
coordination protocols. A recent systematic review of multi-agent reinforcement
learning in smart factories confirms the structural correspondence between agent
societies and factory ecosystems as the principal motivation for this research
direction [3, pp. 2, 5]

Article Purpose. The purpose of this article is threefold, addressing both
theoretical foundations and practical implementation challenges of agent-
oriented Al architectures in manufacturing decision support.

First,the studyaimsto propose and substantiate a conceptual agent-oriented
Al architecture specifically tailored for decision support in high-technology
mechanical engineering enterprises. Unlike generic multi-agent frameworks
designed for abstract domains, the proposed architecture must address
domain-specific constraints inherent to manufacturing environments: real-
time response requirements (sub-second to few-second latency), heterogeneity
of data sources (sensors, enterprise systems, machine controllers), operational
continuity demands, and safety-critical decision contexts. The architecture
design seeks to bridge the gap between theoretical multi-agent system models
and the practical realities of industrial deployment, ensuring compatibility with
existing manufacturing execution systems (MES), enterprise resource planning
(ERP) platforms, and legacy equipment infrastructure.

Second, the article seeks to identify and define the principal functional
components that constitute such an architecture. This includes specification
of agent types and their roles (monitoring, planning, quality control, logistics
coordination), communication protocols adapted for low-latency industrial
networks, knowledge representation mechanisms that ensure semantic
interoperability across heterogeneous subsystems, and integration patterns for
embedding machine learning sub-modules within cognitive agent architectures.
The functional decomposition must balance autonomy and coordination:
agents require sufficient local decision-making authority to respond rapidly to
changing conditions, yet must also cooperate to achieve system-wide production
goals and avoid conflicts that could compromise operational stability.

Third, the study aims to define evaluation criteria and metrics that enable
objective, quantitative assessment of architecture effectiveness within realistic

78 INTERNATIONAL SCIENTIFIC PROJECTS
Chicago, United States of America * June 2—-4, 2026



SECTION 11. Modern Energy, Mechanical Engineering and Transport Systems

industrial scenarios. Traditional software quality metrics (code complexity,
modularity) are insufficient for decision support systems in manufacturing;
instead, evaluation must focus on operational impact metrics such as decision
latency, recommendation acceptance rate by human operators, precision
and recall of anomaly detection, and overall equipment effectiveness (OEE)
improvements. Furthermore, the evaluation framework must account for
explainability and transparency requirements that are essential for building
operator trust and regulatory compliance in safety-critical manufacturing
contexts.

Results.

1. Structural Design of the Multi-Agent Architecture

The proposed architecture comprises four hierarchical layers: (1) the data
acquisition layer, responsible for collecting and pre-processing raw signals from
IoT endpoints and enterprise information systems; (2) the agent reasoning
layer, hosting domain-specific agents; (3) the coordination layer, orchestrating
inter-agent communication and conflict resolution; and (4) the human-machine
interface layer, presenting synthesised recommendations to operators and
engineers. A data-driven digital twin framework for key performance indicators
in CNC machining provides the conceptual foundation for the data acquisition
and virtual-model components of this layer structure [4, p. 1825].

At the reasoning layer, five specialised agent types are defined. The
Monitoring Agent continuously tracks machine health metrics and triggers
alerts upon deviation from nominal operating windows. The Planning Agent
constructs and dynamically revises production schedules using constraint-
satisfaction techniques. The Quality Agent analyses inline measurement data to
detect emerging non-conformances. The Logistics Agent coordinates material
flows and integrates with ERP procurement modules. Finally, the Coordination
Agent arbitrates between competing agent objectives and escalates unresolvable
conflicts to human decision-makers.

2. Communication and Knowledge Representation

Inter-agent communication is realised through an asynchronous message-
passing protocol based on the FIPA-ACL standard, adapted for low-latency
industrial networks and real-time manufacturing constraints. Typical
performatives such as REQUEST, INFORM, PROPOSE and CONFIRM are used to
encode negotiation and coordination patterns between Monitoring, Planning,
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Quuality, Logistics and Coordination agents. Message payloads are serialised in a
compact JSON-based format and transmitted over message queues that support
prioritisation, ensuring that safety-critical alerts and schedule-disruption
events are processed ahead of routine status updates.

A shared manufacturing ontology encoded in OWL 2 provides a common
vocabulary and semantic structure for key domain concepts, including
workpiece, operation, resource, tolerance band, machine state and maintenance
event. An Industry 4.0 ontology developed with OWL 2 to enable semantic
interoperability of field device applications demonstrates the viability of this
approach for integrating heterogeneous subsystems at the shop-floor level
[5, p. 141]. The ontology organises these concepts into hierarchies and object
properties, allowing agents developed by different vendors or teams to interpret
exchanged messages consistently.

Each agent maintains a local belief-desire-intention (BDI) model that
captures its internal decision logic. Beliefs encode the agent’s current world
model derived from sensor data, event streams and messages received from
other agents; desires represent target states such as minimising lateness or
maintaining product quality within specified tolerance bands; intentions
capture the set of currently committed plans that the agent is actively
executing. A formal quantitative modelling study of BDI agents applied to a
smart manufacturing use case, employing probabilistic bigraph encoding and
model checking, substantiates the effectiveness of this cognitive architecture
for proactive reasoning and graceful plan revision under environmental
uncertainty [6, p. 350].

3. Integration with Machine Learning Models

To enhance predictive capabilities, each domain-specific agent incorpo-
rates embedded machine learning sub-modules. The Monitoring Agent
employs an LSTM-based anomaly detector trained on historical vibration and
temperaturetimeseries.The Quality Agent usesaconvolutional neural network
for surface defect classification from inline camera images. The Planning
Agent integrates a reinforcement learning scheduler that continuously
improves makespan estimates based on actual cycle-time feedback. A recent
review of multi-agent reinforcement learning for flexible shop scheduling
in Industry 4.0 discrete manufacturing validates the effectiveness of this
integrated approach [3, pp. 8-12].
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All ML sub-modules are wrapped in explainability interfaces based on
SHAP (SHapley Additive exPlanations) values, ensuring that recommendations
surfaced to operators are accompanied by human-interpretable rationale. A
comprehensive study of explainable Al for quality and condition monitoring
in smart manufacturing — covering predictive maintenance, visual inspection,
and acoustic anomaly detection — confirms that SHAP-based explanations
alongside human-in-the-loop validation materially increase operator trust and
adoption rates in safety-critical industrial environments [7, p. 4].

4. Evaluation Framework

The architecture is evaluated across four dimensions: (a) decision
latency - the elapsed time from event detection to recommendation delivery,
benchmarked against operator-defined thresholds; (b) recommendation
acceptance rate — the proportion of Al-generated suggestions accepted by
engineers without modification; (c) anomaly detection precision and recall;
and (d) overall equipment effectiveness (OEE) delta measured over a three-
month simulation horizon using the digital twin model.

The proposed architecture was assessed using a high-fidelity digital twin
of a five-axis CNC machining cell. The digital twin combines discrete-event
simulation of production flows with physics-based models of spindle dynamics,
cutting forces and tool wear, parameterised using historical sensor data and
machinelogs from anindustrial partner. Ahuman-centric digital twin framework
for CNC machining that integrates advanced machine learning for real-time
power-consumption prediction illustrates the practical viability of this virtual-
environment approach for decision-support assessment [8, p. 3205].

For the evaluation campaign, 50 simulation runs were conducted across
varying product mixes, batch sizes and disturbance profiles. Each run covered a
virtual horizon of three months of operation, during which agents continuously
interacted with the digital twin through standardised interfaces, receiving
live event streams and issuing control recommendations. This setup allowed
objective measurement of decision latency, anomaly-detection quality and
impact on OEE without disrupting real production.

Across the simulation study, the agent-oriented Al architecture achieved
a 38% reduction in unplanned downtime, a 21% improvement in schedule
adherence and an average decision latency of 1.4 seconds — well within the
5-second threshold specified by industrial partners. The recommendation
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acceptance rate reached 74%, indicating high practical utility of the genera-
ted insights.

Conclusions. This study has proposed and substantiated an agent-
oriented Al architecture for decision support in high-technology mechanical
engineering. The central contributions are: (1) a five-agent hierarchical design
aligned with the functional structure of modern production systems; (2)
integration of BDI cognitive models with domain-specific machine learning
sub-modules; (3) an explainability wrapper layer bridging Al reasoning and
human operator needs; and (4) a multi-dimensional evaluation framework
validated through digital-twin simulation.

Prospective research directions include: deployment on physical manu-
facturing testbeds to validate simulation results under real noise conditions;
investigation of federated learning approaches to enable cross-enterprise
knowledge sharing without compromising proprietary data; and extension of
the coordination layer with large language model capabilities to support natural-
language interaction between operators and the agent society.
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MODERN SOLUTIONS FOR IMPROVING
THE PERFORMANCE OF SMALL
HYDROELECTRIC POWER STATIONS

ntroduction. Among the current trends in the global energy sector, one
Iof the most significant is the development of renewable energy sources
(RESs), within which hydropower plays a key role thanks to well-established
technologies for the operation of hydroelectric power stations (HPSs), high
flexibility, the availability and renewability of the resources used, and the abil-
ity to generate electricity without greenhouse gas emissions, which helps to
reduce the impact on climate change. According to [1], by early 2026, hydro-
power ranked second among global RESs, with the installed capacity of its facil-
ities accounting for over 25% of the total renewable generation structure.
The development of small hydropower plants (SHPPs) is currently a prom-
ising avenue, as they are becoming a key component in the implementation of
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the concept of energy system decentralisation, enabling communities to access
a stable supply of “green” energy and enhance their energy independence with-
out causing large-scale disruption to ecosystems [2]. For Ukraine, the devel-
opment of small hydropower is particularly relevant, as SHPPs are becoming
a reliable local power source in the face of constant russian military attacks
on energy infrastructure, and also due to the significant potential of small riv-
ers’ hydropower resources [3], which has not yet been fully exploited. Under
these circumstances, exploring existing avenues for improving the operation of
SHPPs becomes crucial for the national energy sector, and analysing technical
solutions to address this issue is essential for the implementation of this stra-
tegic direction in hydropower development.

Main Text. There is a constant drive worldwide to improve existing
solutions used in the construction and operation of SHPPs. This is due
to a number of reasons, the most significant of which are as follows: the
development of technological innovations, the implementation of which
enhances the operational efficiency of SHPPs; the need to improve the
economic and technical performance of SHPPs that have been in operation
for a long time; the development of local power supply systems, which, in
a market economy, ensure the energy independence of local communities;
the implementation of a decarbonisation strategy for the energy sector
through the expansion of energy-efficient and environmentally friendly
RESs. Research into practical ways of solving these problems has shown
that most of the proposed solutions are comprehensive in nature and cover
various aspects which, taken together, contribute to ensuring the sustainable
development of the energy sector [4-6].

An analysis of international experience in implementing measures to
improve the operation of SHPPs reveals a trend away from the construction of
new facilities at any cost, towards the modernisation of existing SHPPs, increas-
ing their efficiency and minimising their impact on river ecosystems. A general
overview of the solutions used in global practice to improve the operation of
SHPPs is presented in Fig. 1; it systematises modern approaches to enhancing
the operational efficiency of SHPPs.

The classification developed takes into account not only the technical
modernisation of equipment, but also the digital transformation, environmental
safety and economic efficiency of SHPPs, in line with current global trends in
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the development of small hydropower. The proposed technical solutions are
designed to improve the energy efficiency of the main and auxiliary equipment
at the SHPPs. Digital and IT solutions enhance the controllability, reliability
and adaptability of the SHPP’s operations. Environmental solutions are
designed to minimise the negative impact of SHPPs on aquatic ecosystems and
ensure the sustainable use of water resources. The aim of the organisational
and economic solutions is to improve the efficiency of management and the
economic viability of SHPPs operations.

CLASSIFICATION OF SOLUTIONS
FOR IMPROVING THE OPERATION OF SMALL HYDROPOWER PLANTS

2. DIGITAL AND 4. ORGANIZATIONAL
1. TECHNICAL 3. ENVIRONMENTAL =
Q SOLUTIONS INFORMATION SOLUTIONS &= AND ECONOMIC
SOLUTIONS == SOLUTIONS
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== maintenance
(E) 12 Revlacemen L1 ((g2) 22 UseoftoT | | % 3.2. Fish protection || ¢ 4.2 Predictive
— of generators i ‘monitoring ,@ devices and screens t; maintenance
/} 1.3. Improving the 2:3: Creafion of Q 3.3. Ensuring — 4.3. Reh.abll_ltatlon and
11 I efficiency of equipment m @ digital twins = O e s = modcrnization of
b2 (Digital Twin) A~ s existing SHPs
1.4. Optimization and 3\ 24 Application of a2 3.4. Monitoring of water / 4.4, Improving
y upgrading of auxiliary — @ artificial intelligence — ‘! quality and ecosystem H Zn H e‘c&;nomic efficienc
% equipment and predictive analytics conditions l y
25 Tntegration @ 3.5. Integrated 4.5. Integration into
L ith Smart Grid L environmental '/ f\\ energy markets and
WISMATHOTT fhanaaETent > participation in ancillary
8 service markets

( \
i The proposed classification groups solutions for improving the operation of small hydropower plants (SHPs) !
: into four interrelated categories, reflecting technical, digital, environmental, and economic aspects. I

Fig. 1. Classification of solutions for improving the operation of SHPPs

It is important to note that the practical implementation of measures to
improve the operation of each specific SHPPs requires an analysis of its operating
conditions and a forecast of the consequences and effects of implementing
well-founded solutions. A comprehensive combination of solutions from the
areas discussed will enable the maximum positive impact to be achieved in
improving the operation of SHPPs.

For the preliminary stage of developing a set of measures to improve the
operation of SHPPs, it is important to have a description of the solutions under
consideration in order to determine the impact of their implementation under
specific conditions. To address this issue, an expert assessment was carried
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out of the impact of the proposed solutions on key performance indicators for

SHPPs; the results are presented in Table 1.

Table 1
Assessment of the impact of decisions on the operational
efficiency of SHPPs
Electricity | Operational | Cost Ecological

Solution

Total impact

generation | reliability |reduction | impact

Modgrnlsatlon of hydro a o - N High

turbines

Replacement of generators ++ ++ + + Medium-high

Irpprovmg equipment effi- i . - N High

ciency

Upgrading ancillary equip- . o - N Medium

ment

SCADA systems + +++ ++ + High

IoT monitoring + +++ ++ + High

Digital twin ++ +++ ++ + High

AT and predictive analytics ++ ++ ++ + High

Smart Grid ++ ++ + + Medium-high

Fish passes B N _ a High environ-
mental

Fish protection devices - + - ot High environ-
mental

Ecological flow - + - +++ High environ-
mental

Environmental monitoring - + + ++ Medium

Integrated environmental High

+ + + +++

management

Operational optimisation ++ ++ +++ + High

Predictive maintenance + +++ +++ + Very high

lslle{cpopnsstructlon of existing i o - ot Very high

Improvmg economic effi- o . i N High

ciency

Integration into the , N ” B Medium-high

energy market
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An assessment of the expected impact of implementing the solutions
under study indicates that the greatest overall impact on the operational
efficiency of SHPPs is achieved through the refurbishment and modernisation
of hydro-units, predictive maintenance based on digital monitoring, the use
of digital twins and artificial intelligence systems, and the optimisation of
SHPPs operating modes. At the same time, environmental solutions do not
significantly increase electricity generation, but are crucial for ensuring
the sustainable development of hydropower and compliance with modern
environmental protection requirements. An integrated assessment of the
effectiveness of these measures is presented in Fig. 2.

Integrated Impact Assessment of Solutions for Improving
the Operation of Small Hydropower Plants (SHPs)

1. Energy efficiency
(increase in electricity
generation, efficiency

improvement)

5

5. Implementation
complexity
(technical complexity, -

investment needs,
implementation time)

2. Reliability
(increase in operational

reliability, availability
of equipment)

4. Environmental 3. Economic efficiency
sustainability (reduction of O&M costs,
(impact on ecosystems, payback improvement,

water quality, compliance additional revenue)
with environmental
requirements)

—®— Technical solutions —@— Digital & information solutions ~——®— Organizational & economic solutions. —@— Environmental
solutions
Scale: 1. Energy efficiency — impact on electricity generation, increase of capacity utilization and efficiency.
1 — very low impact 2. Reliability — improvement of operational reliability, reduction of downtime and failure risk.
5 — very high impact 3. Economic efficiency — reduction of operating costs, payback improvement, additional revenues.
4. Environmental sustainability — positive impact on ecosystems, water regime and environmental compliance.
5. Implementation complexity — technical difficulty, required investments and implementation time.

Fig. 2. Radar chart showing a comprehensive assessment of the impact
of decisions aimed at improving the operation of SHPPs
Consequently, in order to develop a well-founded set of measures aimed at
improving the operational efficiency of the SHPPs, the selected set of solutions
requires detailed analysis and a comprehensive quantitative assessment, which
will take into account the specific characteristics of both the SHPPs under con-
sideration and the conditions under which it operates.
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Conclusions. Thus, the implementation of a comprehensive set of well-

founded technical, digital, environmental, and organisational and economic
solutions at SHPPs creates a synergistic effect, which manifests itself in improved
operational efficiency at individual plants and, at the level of the power system,
contributes to greater flexibility and reliability of electricity supply, an increase
in the share of renewable generation, reducing system costs and strengthening
the country’s energy security.

88
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SOLVENCY MANAGEMENT AS ATOOL
FOR STRENGTHENING ENTERPRISE FINANCIAL
STABILITY IN CRISIS CONDITIONS

Anomauis. The article examines the issue of enterprise solvency management
under conditions of economic instability and growing financial risks. Based on
the case of Berdychivsky Bread Factory LLC, the study analyzes the dynamics of
liquidity, profitability, capital structure, and financial sustainability indicators
for 2022-2024. Changes in the company’s financial results that occurred in 2025
were also taken into account. The results reveal a deterioration in solvency, a
decline in profitability, and an increasing dependence on borrowed capital despite
revenue growth. Market volatility, inflationary pressures, and a general decline
in purchasing power and consumption levels could lead to a significant deteri-
oration in the company’s financial performance and solvency in 2024. Errors in
financial decision-making cannot be ruled out either; without internal informa-

IV International Scientific and Professional Conference 89
«Innovative Potential of Modern Science: Global Challenges and Solutions»




=4
29}
[
2]
=
.
@)

CLUSTER IIIl. ECONOMICS, LAW, AND MANAGEMENT

tion, it is difficult to establish a cause-and-effect relationship. The paper pro-
poses a set of practical measures aimed at improving liquidity, optimizing the
financing structure, balancing receivables and payables, strengthening financial
control, and supporting long-term financial stability.

Keywords: solvency management, financial stability, liquidity, enterprise
financial diagnostics, crisis conditions, capital structure

ntroduction. The key criterion for assessing the development prospects

I of a particular enterprise is its solvency. This is a complex indicator that

reflects the current state of the company’s “financial health” and allows to

some extent to predict or plan its effectiveness in the future. It is important

for the company’s management and potential partners and counterparties.

Thus, ensuring the company’s solvency becomes a key factor in maintaining its
viability and functional capacity.

Given the constant changes in market conditions, in particular in the context
of increased uncertainty that creates nonlinearity in economic processes, there
is a need for a deeper study of solvency. Particular attention should be paid to
the creation of a solvency system, which will be a key factor in maintaining
the stability and survival of the enterprise in a crisis. In a high-risk and
dynamic economy, one of the most important conditions for stable operation
and effective financial management of a company is the ongoing analysis of
its financial position. Solvency analysis plays a key role in identifying and
eliminating problems in the company’s financial activities, as well as in finding
reserves to strengthen financial stability. This analysis can be conducted both
internally and externally.

The issue of enterprise solvency has attracted the attention of both
foreign and domestic researchers. Among the Western economists who have
made a significant contribution to the study of this issue are such scholars as
J. Worst, L. Berstein, E. Brigham, ]J. Van Horne, J. Depallens, J. Jobord, L. Klein,
R. Knight, D. Norton, P. Reventlow, M. Friedman, and others. Ukraine has also
conducted a number of in-depth studies, in particular the work of V. Melnyk,
E. Mnykh, O. Nakonechna, H. Starostenko, and Y. Tsal-Tsalka. However,
despite a significant number of developments and many years of analysis,
scholars have not been able to develop a single and universally acceptable
concept of solvency.
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The purpose of the article is to identify the specifics of ensuring the
solvency of enterprises in the current economic environment and to develop
recommendations for improving management measures aimed at increasing
solvency and forming an effective system of its provision.

Results. A company’s solvency is usually assessed by analyzing its financial
resources, debt obligations, ability to attract external or credit resources, and
the efficiency of their servicing. In this context, ensuring a company’s solvency
is based mainly on analytical approaches that allow for determining the
trajectory of business development with sufficient accuracy. Such approaches
include projection, extrapolation, similarity, and interpolation methods.

In today’s unstable market economy, any business entity must have the
skills to assess its financial position and forecast the likely risks of losing the
proper level of solvency in order to prevent negative consequences.

One of the key characteristics of the financial condition of an enterprise
is its liquidity and solvency [1, P. 273]. In domestic and international practice,
both classical coefficient methods and modern integral models based on a
combination of retrospective and forecast data are used. The main approaches
to assessing an enterprise’s solvency, based on the information base and the
period of analysis, are shown in Fig. 1.

Assessment of the
g Operational (current) Eegbalance of the payment
calendar

| Static Coefficients method
S (relative indicators)
Integral method
_

Assessment of balance
— Drynamic B Analysis of cash flows
) : of an enterprise

sheet hiquidity
Fig. 1. Methodological approaches to assessing the solvency of an enterprise
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Source: compiled on the basis of [2;3]

A widely used method of analyzing financial statements to determine the
financial position is the method of ratios [4]. In this analysis, the obtained
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values of the ratios are compared with the established regulatory values, and
then a general opinion is formed on the solvency or, conversely, insolvency of
the enterprise.

Financial stability analysis based on the calculation of ratios is performed
using relative financial stability indicators. The methodology for calculating
these indicators is shown in Table 1.

Table 1
Indicators for assessing the financial stability
of the enterprise
Indicators Calculation method Normative value
Equity concentration ratio Equity/Total liabilities >0,5
. . . (Total liabilities (assets))/
Financial dependency ratio (Shareholders equity) <0,5
Equity working capital Worki val V(Eaui vl )
gearing ratio (Working capital )/(Equity capital ) 0,4-0,6
Capital concentration ratio (Equity (liabilities))/Total liabilities <0,5
Long-term investment (Equity + Long-term liabilities)/Non- 51
structure ratio current assets ~
. . (Long-term liabilities) / (Equity + Long-
Long-term gearing ratio term liabilities) <0,5
Capital structure ratio (Long-term liabilities)/(Total liabilities) >0,5
Debt to equity ratio Equity capital/(Equity) <1

Source: compiled on the basis of [5 pp. 233-236]

To identify the specifics of ensuring enterprise solvency in the current
economic environment, Berdychivsky Bread Factory LLC was used as an exam-
ple. Berdychivsky Bread Factory LLC is a part of Bread Investments, a group of
five bakeries that hold leading positions in the Ukrainian market for the pro-
duction of bread and bakery products. The company’s activities are focused on
the implementation of the state policy in the field of healthy nutrition, which
provides consumers with products enriched with proteins, vitamins, minerals
and other essential microelements. The current market for bread and bakery
products is diverse both in terms of product range and producers. The assort-
ment is dominated by wheat bread, with a market share of 41.9%, rye-wheat
and wheat-rye bread — 31.7%, bakery products — 24.8%, rye bread - 1.1%, and
other types of bread — 0.6% of the market [6,7].
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Most bread-making companies need to modernize and upgrade their equip-
ment, which must be modern, energy efficient and productive. A significant
part of the large business in this industry is represented by private compa-
nies, including integration structures. The bakery market, as in other indus-
tries, is experiencing a trend toward mergers and acquisitions. That is why we
consider this company to be a case study that can help identify vulnerabilities
and explore the challenges businesses face during periods of unpredictability
and instability.

To gain a general understanding of the company’s financial condition and
how it has changed over time, we conducted an analysis of financial indicators
shown in Figure 2.

Metincome(loss) I
ncome tan |
Financial result beforetaxation 3,
Totzlcosts
Other expenses |
Other operating expenses

Cost of sdles
Totalrevenues
Other income |

Other operating income I
Metincomefrom slesof products | ———

B Devigions 2024/2023 abs. W Devigtions2023/2022 abs. m2024 m 2023 w2022

Fig. 2. Dynamics of the volume and composition of the financial results o
f Berdychivsky Bread Factory LLC in 2022-2024, UAH thousand

Source: compiled by the author based on the company’s reporting data [8]

The analysis of the company’s financial results for 2022-2024 shows
a generally positive trend in revenues, but it is not accompanied by a
corresponding improvement in profitability, due to high-cost growth rates.
The consequence of financial dynamics was a sharp deterioration in the
financial result: in 2023, the profit decreased almost 7 times, and in 2024
the company suffered a net loss of UAH 10,525.7 thousand. This is a critical
deterioration in the financial result.
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In the context of the tax burden, it is worth noting that income tax increased
by 27.75% in 2023 and 11.22% in 2024, which is likely due to estimated liabilities
for previous periods or deferred tax differences.

Net profit (after tax): in 2024, the company has a significant net loss,
income tax is growing, while profit is falling due to tax accruals on other
income or transitional liabilities. The situation requires anti-crisis measures.
An additional factor that complicated the financial situation in 2023 was
the sharp rise in the national currency and fuel prices. These circumstances
significantly increased the company’s expenses, which negatively affected
its financial performance.

For an objective assessment of the financial condition of an enterprise, it is
important to calculate and apply liquidity indicators (Fig 3.)

15
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B Ab=solute liquidity ratio 0,2-0,35 B Current ratio 0,7-1
m Current liquidity ratio 1,5-2,5 m Working capital to assets ratio -

B Ratio of inventory to current asets -

Fig. 3. Dynamics of Liquidity and Solvency Indicators of Berdychivsky
Bread Factory LLC in 2022-2024, UAH thousand

Source: compiled by the author based on the company’s reporting data [8]

Absolute liquidity shows the ability of a company to immediately cover its
short-term liabilities with cash. In 2023, the indicator rose sharply from 0.007
to 0.046, which is a positive signal. However, in 2024, it fell again to 0.009, which
may indicate a reduction in cash balances or an increase in short-term debt.
Risk: The low level of absolute liquidity (< 0.2) in all years indicates financial
vulnerability in terms of instant payments. According to Figure 3 data, we can
state the problems of the enterprise in terms of liquidity and solvency, which
are getting worse from year to year.
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Financial sustainability is a key indicator of business success and is the
basis for making decisions on business development and improvement. It
is also important for economic partners dealing with a particular company.
Therefore, ensuring financial sustainability is a key task for the company’s
financial services and management and a condition for its successful internal
and external interaction.

The calculations presented in Figure 4 show a significant reduction in the
share of own funds (equity) in the company’s liabilities. Moreover, in 2023, due
to the presence of a sufficiently large retained loss, the company’s equity gen-
erally became negative.

100
gD
&0

20

-20

-b0

2112 . (123 . 2124

o Dy igtions 2023 f2022 e Deyigions 2024 /2023

Fig. 4. Financial sustainability indicator (in dynamics) of Berdychivsky
Bread Factory LLC in 2022-2024, UAH thousand

Source: compiled by the author based on the company’s reporting data [8]

Based on the analysis of liquidity, profitability, and capital structure, the
following comprehensive conclusions can be drawn: revenue from sales has
been growing steadily for three years (from UAH 289.6 million in 2022 to UAH
347.9 million in 2024). At the same time, expenses are growing at a much faster
pace, which has led to a sharp decline in profitability. In 2024, a net loss of more
than UAH 10.5 million was recorded, which is a serious signal of the company’s
financial instability.

To complete our analysis, we need to review the changes to the
company’s financial results for 2025. The company managed to increase
sales by 29.83% compared to 2024, generating a profit of UAH 12 million
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and improving profitability from -2.98% in 2024 to a positive 2.78%. The
restructuring of assets and liabilities in 2025 also contributed positively
to improving the company’s solvency. The company increased its total
assets by 20% and reduced its total liabilities by 6% [8]. It should also be
noted that the number of employees was reduced during 2025, which also
indicates efforts to optimize costs and increase profitability. However, the
bakery still needs to find ways to improve the liquidity of its assets and
strengthen its solvency position to ensure stability in the country’s crisis-
stricken economy as a whole.

Rational management of solvency is a key aspect of financial man-
agement of any enterprise and a prerequisite for its stable functioning in
today’s dynamic economic environment. The analysis of the dynamics of
financial indicators of Berdychivsky Bread Factory LLC in recent years indi-
cates the need to improve the solvency management system. Significant
fluctuations in liquidity ratios, a high share of borrowed funds in the total
capital structure, an imbalance of accounts receivable and accounts pay-
able, and a low level of financial stability indicate the need for comprehen-
sive financial regulation.

In this regard, it is proposed to implement a set of financial measures aimed
at improving the solvency of the enterprise.

The first is to increase liquidity through better management of current
assets. By 2025, we are already seeing an overall increase in assets, but it is
necessary to balance key liquidity components such as accounts receivable,
production inventories, and cash flow management with a view to shorten-
ing the terms of receivables.

The second is optimization of the structure of funding sources: repla-
cing short-term loans with long-term ones to reduce pressure on current
solvency and reasonably attract external investments without excessive
growth of the debt burden.

The third is strengthening financial control and budgeting: implementation
of monthly solvency control based on a plan-fact cash flow analysis,development
of an internal cash flow monitoring system, and control over expenses and the
introduction of a flexible budget adjustment system.

The implementation of the above measures will allow Berdychivsky
Bread Factory LLC to stabilize its solvency in the short term and create
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the basis for long-term development. However, effective solvency manage-
ment requires not only tactical decisions, but also the formation of strate-
gic guidelines that take into account market conditions, the internal poten-
tial of the enterprise and growing consumer demands.

The managers of Berdychivsky Bread Factory LLC should also pay spe-
cial attention to investing in modern technologies, staff development, and the
development of competitive products. This will help reduce costs, strengthen
market positions and generate stable cash flows. In order to achieve strategic
goals, it is also important to choose efficient sources of financing and minimize
financial, investment and operational risks.

Financial stability and asset liquidity form the basis for the realization of
long-term goals. In this respect, strategic actions are crucial: they not only
complement current measures but also create the preconditions for sustain-
able growth of solvency, increase of the company’s market value and confident
positioning in the competitive market.

Conclusions. Studies have shown that the liquidity and solvency of an
enterprise is influenced by a number of factors, including the size and lines
of business of the enterprise, terms of settlements with debtors and creditors,
the volume and value of inventories, the state of receivables, the availability
of production and resource potential for investment, financing from future
cash flows, and the seasonality of production, which is especially relevant for
agricultural enterprises.

The analysis of the dynamics of liquidity and solvency indicators shows
that the level of absolute liquidity of the enterprise in recent years is much
lower than recommended. In the event of the need for urgent repayment
of liabilities, Berdychivsky Bread Factory LLC will not be able to fulfill its
financial obligations. The current ratio is an important indicator that allows
for assessing the ability of the company to repay short-term liabilities in a
critical situation.

Rational management of the financing structure involves ensuring a
sufficient amount of equity capital to reduce dependence on external sources
of financing. This helps to reduce the debt burden and increase financial
stability. It is also advisable to consider alternative financing options, such as
factoring or leasing, which reduce financial risks and provide flexibility in the
use of resources.
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An effective system of operational and strategic planning is a key tool
for adapting a company to changes in the market environment. It ensures
forecasting of developments, control of budget execution, and timely adjustment
of actions in accordance with new conditions, which allows for increasing
the competitiveness and sustainability of the enterprise. Implementation of
a comprehensive financial recovery program will, in turn, allow companies
to stabilize their current operations and create conditions for long-term
sustainable development.
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CMAPT-PEIOH AAIK IHHOBAI[IMHA
OCHOBA ®OPMYBAHHJ CTPATEIIA
CTAAOTO PO3BUTKY PETIOHIB YKPATHU
Y IOUPPOBY EIIOXY

AHoTauis. Y cmammi po3znsHymo KoHyenmyanwvHi 3acadu (GopmyeaHHs
cmpameziti cmanozo po38uUmky pez2ioHie Ha 0CHOBI YUPPOBUX MeEXHO02ill Y KOH-
mexkcmi modeni Smart Region. O6rpyHmosaHo pob yugposizauii sk cucmemo-
Yymeopwu020 YUHHUKA MPAHCHOpMauii pezioHanipHo20 ynpasiiiHsa, ujo 3abes-
neuye nidsuujeHHs egpexmueHoCmi eKOHOMIUHUX, COYIaNbHUX Mda €eKOJI02IUHUX
npouyecis. IIpoaHanizo8aHo MOMAUBOCMI BUKOPUCMAHHS YUDPOBUX IHCMPYMEH-
mie (Big Data, wmyunuii inmenexkm, IoT, enekmpoHHe ypsadysaHHs) o5 3abe3ne-
YeHHsI cmasnozo po3sumky mepumopiii. BusHaueHo, wo Smart Region eucmynae
iHHOo8ayiliHOI0 niamg@opmoio peanizayii cmpameziti cmanozo po3sumky 8 ymo-
eax yupposoi yusinizayii.

KnrouoBi cimoBa: cmanuti po38umok, cmapm-pezioH, uugposisauis, pezio-
HanbHUll po38UMoK, Uugposi mexuonozii, iHHosayii
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Beryn. [locranoBKa npobaemu.

Tema ¢dopMyBaHHS CTpaTerTiii CTaJIOr0 PO3BUTKY perioHiB Ha OCHOBI LMb-
POBUX TEXHOJIOTii1 HabyBa€ 0COOAMBOI aKTyaJIbHOCTI B yMOBax CTaHOBJIEHHSI
uMdPoBOi LMBiTi3alii, pO3BUTKY €eKOHOMiKM 3HaHb, IJT0Oai3allii Ta mepexomy
0 HOBOI MOJeNi CYCITiIbHOTO PO3BUTKY, 3aCHOBAHOI Ha iHHOBAIlisIX, JaHUX
Ta 1mudpoBux KomyHikamisx. Y XXI cromiTTi umdpoBi TexHoOrii mepeTBopro-
I0ThCSI Ha KITIOYOBUI pecypc eKOHOMIYHOTO 3pOCTaHHS, COLlia/IbHOTO MPOTpecy
Ta MigBUIIEHHS e(eKTUBHOCTI Iep>KaBHOTO i perioHajbHOTO YIIpaBJIiHHS.
Came TOMy IUTaHHS iHTerparii 1ubpoOBUX TEXHOJIOTIN Y MPOIeCH CTpaTeriu-
HOTO IUIAaHYBaHHS Ta YIIPaBJIiHHS PO3BUTKOM PerioHiB CTa€ OJHUM i3 Ipiopu-
TeTHUX HaIPsIMiB Cy4aCHUX HAyKOBUX AOC/iIKeHb. CTanii pO3BUTOK PETiOHiB
ChOTOIHI PO3MISIIAETHCS SIK CKIaHMUI 6araToOBMMIipHMIA IIPoIlec, o nepenba-
Yya€ JOCSTHEHHS O6aJlaHCy MiXK eKOHOMIUYHMM 3POCTaHHSIM, COIliaJIbHOIO CITpa-
BEJIJIMBICTIO Ta €KOJIOTiUYHOI0 Oe3meKkor0. Peaisallig miei KoHiemniii morpebye
HOBUX MiAXOMiB OO YMIPaBJIiHHS TEPUTOPISIMU, SIKi TO3BOJSIOTh OMEPATUBHO
pearyBaTy Ha IVIOOAIbHI BUKJINMKMY, TOB’SI3aHi 3i 3MiHOIO KiliMaTy, gemorpadiu-
HUMM TpaHchopmauisiMu, MirpaniiHMMu mpoiecaMmy, eKOHOMIUHOI HecTa-

OITbHICTIO Ta MOCWIEHHSIM KOHKypeHIlii MiX perioHammu. V 1[bOMy KOHTEK-
cTi uM@POBiI TeXHOJOrii BUCTYIIAIOTh HE JIKIIE iHCTPYMEHTOM MOJepHi3allii
yIIpaB/iHCbKMX TPOLIECiB, ajle i pyHIameHTOM (popMyBaHHS HOBOI M@ POBOi
MOZ el perioHaJbHOro PO3BUTKY [1].

Oco611BOTO 3HAUEHHSI HA0OYBAIOTh TEXHOJIOTII IIITYYHOTO iHTEIEKTY, BEJIN-
Kux gaHux (Big Data), IntepHety peueii (IoT), 6;10KueiiHy, reoiHdopMalrii-
HUX cucTeM, IUpPoBUX IIaTGOpPM Ta XMapHUX CEPBicCiB, sIKi 3a6€3MeUyITh
MOXJIMBICTh 300py, 0OpOOKM Ta aHaIi3y BEJIMKUX MacUBiB iHGopmaIllii as
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MPUITHATTS eeKTUBHUX YITPaBAiHCbKUX pillleHb. 3aBASIKY IIMM TEXHOJIOTiSIM
perioHM OTPUMYIOTh MOXIUBICTh MTPOTHO3YBATU T€HIEHIIil PO3BUTKY, ONITU-
Mi3yBaTyu BUKOPUCTAHHS pecypciB, MiABUIITYBATU SKiCTb HaJaHHS aaMiHi-

CTPaTUBHUX MOCIYT, 3[i/ACHIOBATM MOHITOPUHT €KOJIOTiYHOTO CTaHy TePUTO-
piii Ta dopmyBaTH iHHOBAIIi/iHi MO eI YITpaB/IiHHSI Ha 3acagax BiIKPUTOCTI,
MMPO30POCTi Ta y4yacTi rpomaasidH. 3 (imocopcbKo-eKOHOMIUYHOI TOUKM 30py
udpoBi3allisi perioHaJIbHOTO PO3BUTKY € MPOSIBOM MIMO60KOi TpaHchopMa-
il CyCcIiJIbCTBA, Y IKOMY 3HaHHS, iHpopMallis Ta uudpoBi KOMIIETEHTHOCTI
CTalTh TOJOBHMMM UMHHUKAMM CTBOPEHHSI CYCITiTbHOTO 6araTctBa. Bimoy-
BA€ThCS Iepexin Bifl iHaycTpiaabHOI Momeni po3BUTKY A0 IIM(PPOBOiI eKo-
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HOMiKHM, e KOHKYPEeHTOCHPOMOXKHICTh T€PUTOPili BUM3HAUYAETHCS He JuIlie
HAasIBHICTIO TIPUPOIHMUX PeCypciB UM BUPOOHMUOrO IOTEHIlialy, a HacaMIle-
pen piBHeM po3BUTKY LMdpoBoi iHOpacTpyKTypH, iHHOBAIiIHOTO cepemo-
BUIIA Ta JIIOACHKOTO KamiTamny.

st YRKpaiHm aKTyalabHICTh JOCTiI)KeHHSI 3HAYHO IMOCUJTIOETHCSI B YMOBaX
BOEHHMX BUKJIMKIB Ta HEOOXiTHOCTI MiCSIBOEHHOTO BiIHOBJIEHHS Iep>KaBU.
PyiinyBaHHSI iHQpPACTPyKTypu, 3MiHA EKOHOMIUHOi CTPYKTYpU pErioHiB,
MirpariiiHi mpoiecu Ta rnorpeba y mBUAKI MoaepHi3alii TepuTopiit Buma-
rarlTh BIIPOBAKeHHS iHHOBAI[ilfHMX MeXaHi3MiB CTpaTeriuHoro yrpasJyiHHSI.
LIndpoBsi TexHoMOTIi 34aTHI 3a6e3meunTy eheKTUBHE IIJIaHYBaHHS BigOym0Bu
perioHiB, IIpO30puii PO3MNOAIT PecypcCiB, 3a/lydeHHS Mi>KHapOAHOi JOIMOMOTU
Ta iHBECTUIIi, 8 TAKOXK CTBOPEHHSI Cy4aCHUX UG POBUX €KOCUCTEM PO3BUTKY
TepuTopiasibHUX rpomMaz. Kpim Toro, eBponeicbkuii BEKTOp PO3BUTKY YKpa-
iHM Ta Tpollecy iHTerpaiiii 10 eBponeicbKoro M@ pPoBOro MpocTopy Irnepe;-
6ayaloTh rapMOHi3allil0 perioHaJbHOI MOMITUKM 3 TIPUHUIUIIAMU HUPPOBOI
TpaHcdopMmallii Ta CTaJoro Po3BUTKY, 3aKIaJ€HMMM B CTPATEriuHUX TOKY-
MeHTax E€Bporieiicbkoro Coio3y. Lle moTpebye po3pobiieHHS HOBUX CTpaTe-

riil perioHaJIbHOTO PO3BUTKY, SIKi MOE€NHYBaTUMYTh LMbpOBi3aIllilo, iHHOBa-
LiJiHiCTh, €KOJIOTIUHY BiZMOBiaMbHICTh Ta COIlia/bHY iHK/IIO3MBHICTh. TakKuUM
YMHOM, aKTyaJbHICTh TE€MM 3yMOBJIeHAa HEOOXiJHICTI0O HAyKOBOTO OCMMC-
JIeHHSI poJti 1M POBUX TEXHOJIOTiN y 3a6e3MevYeHHi CTaJIoro PO3BUTKY perio-
HiB, GOpMyBaHHi iHHOBAIIifHMX MeXaHi3MiB yIIpaBIiHHS T€PUTOPiSIMU, TTiJI-
BUIIEHHI IXHbOI KOHKYPEHTOCIIPOMOYKHOCTi, aJalITUBHOCTI Ta CTiKOCTi A0
CY4YaCHMX INI0OAJbHUX BUKIMKIB. JOC/iIsKeHHS i€l mpobaeMaTuKy Ma€ Bask-
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JIBE TEOPEeTUYHE i MPaKTUUHEe 3HAUEHHSI 111 BUPOOeHHsST e(DeKTUBHOI peri-
OHAJIbHOI TMONITMKM YKpaiHM B ymoBax LM@poBoi TpaHchopMallii cycrib-
CTBa Ta [IOBOEHHOI'O BiJHOBJICHHS iep>kaBy [2].

MeTa AOCAIAYKEHHI TIOJISITAE Y TEOPETUYHOMY OOT'PYHTYBaHHI Ta KOHIIET -
TyaJIbHOMY OCMMCJIEHHI MpoleciB opMyBaHHS CTpaTeriii CTaJoro PO3BUTKY

perioHiB Ha 3acagax MG POBUX TEXHOJIOTIN y KOHTEKCTi Mozesti Smart Region, a
TaKOX Y BU3HAUEHHI KIIOUOBMX iHCTPYyMeHTiB M@ poBoi TpaHchopmariii peri-
OHAJIbHOTO YIIPaB/IiHHS, CIIPSIMOBAaHMX Ha ITiABUIIIEHHS eKOHOMIUHOI, COlliab-
HOi Ta eKOJIOTiYHOi e(PeKTUBHOCTI PErioHaJIbHOTO PO3BUTKY.

MeToAO0AOTIsA AOCAIAJKEHHSA I'PYHTYETHCSI HA MDKIUCIUIUTIHADHOMY TIif -
XO[li, III0 TIOEAHYE TIOJIO’KEHHST Teopii CTajoro po3BUTKY, PerioHaJbHOI eKo-
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HOMIiKM, CTpaTerivyHoro MeHeIKMeHTY, I1(GpPOBOi €KOHOMiKM, Teopii iHHO-
Balliii Ta KoHuenuii uyudpoBoi TpaHcdhopmaliii cycmisberBa. Takuii migxin
IO3BOJISIE KOMIUIEKCHO JOCTIAVTIA MeXaHi3MM BIUIMBY UMGPOBUX TEXHOJIOTiN
Ha Collia/TbHO-eKOHOMiUHMI1, eKOJIOTiYHMIA Ta iHCTUTYLi/iHMI PO3BUTOK perio-
HiB. TeopeTMKO-MeTOI0NOTiUHY OCHOBY JOCTiI)KeHHSI CTAHOBJISITh CUCTEMHMUIA,
CUMHEPTeTUYHUI, IHCTUTYIiIOHAbHMI, aKCiOJIOTiUHMIT Ta CTpaTeriyHuil mif-
xony. CucteMHUI MiAgXiA Jgae 3MOTY pO3IISIIATH PerioH SK CKAaAHYy COLiaib-
HO-eKOHOMIUHY CUCTeMY, B $IKiii IM(bPOBi TEXHOIOTiT BUCTYNAal0Th YMHHUKOM
iHTerpailii eKOHOMIYHUX, COIiaJbHUX Ta €KOJOTiYHMX CKIaOBUX PO3BUTKY.
CuHepreTMUHMI MigXia CIpMsie BUSIBI€HHIO 3aKOHOMipHOCTel caMoopraHisa-
1Iii Ta aganTallii perioHaIbHUX CUCTEM OO0 BUKIMKIB HM@poBoi TpaHchopma-
1ii. IHCTUTYIIOHAIBHUIA TiAXiA JO3BOJSIE TIPOAHATI3yBaTHU POIb JEePKaBHUX,
perioHaJIbHUX Ta MiCIIeBMX iHCTUTYIIii Y BITPOBAI;KeHHI IM(PPOBMUX iHHOBAIIii1
i peamisawii cTpareriii cTajioro po3BUTKY. AKCIOIOTiUHMIA MiAXia Opi€eHTOBA-
HUI Ha JOC/TiIKeHHS IiHHICHUX 3acaf, IM(POBOro PO3BUTKY, CIIPSIMOBAaHNUX Ha
MiABUILEHHS SIKOCTI SKUTTS HaceJeHHs, COliaJibHy CIIpaBeIIMBIiCTh Ta €KOJIO-
riu"y 6esrexy. CrpaTeriunmii miaxin 3a6esreuye po3pob6aeHHST TOBIOCTPOKO-

BUX HAIIPSIMiB PO3BUTKY PerioHiB B yMoBax udpoBisarlii Ta rimobaabHUX TPaH-
chopmariiii [3].

VY npolieci gocTia)KeHHs BUKOPUCTOBYIOTHCS 3araJlbHOHAYKOBi Ta CIelli-
aJbHI MeTOoAM. 30KpemMa, aHaJli3 i CMHTe3 3aCTOCOBYIOTHCS [J15 Y3araJlbHEHHS
HAYKOBMX MiJIXOMiB A0 PO3YMiHHSI CTAjJOro PO3BUTKY Ta IMUPPOBOi TpaH-
chopmallii perioHiB; MOPiBHSIbHUII MeTOH, — [IJIS BUBYEHHSI MiXKHapOJTHOTO
IOCBimy BIIpOBaIKeHHST M(PPOBMUX TEXHOJIOTI Y perioHasbHe YIpaBJIiHHS;
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CTPYKTYPHO-(QYHKIIIOHAJIbHMIA aHAJTi3 — [JIS BU3HAUEHHS B3a€EMO3B>SI3KiB MiXK
efeMeHTaMu LMPPOBOi iHGPACTPYKTYpH Ta CKIALOBUMMU CTATIOTO PO3BUTKY;
METO/, CTPATEeTiuYHOTO aHaJi3y — I/ OI[iHKM MOSK/IMBOCTEN i pU3MKiB Iud-
poBi3allil perioHiB; MPOTHOCTUUHMUIA METO[, — AJjI1 BU3HAUEHHS IepCHeKTUB
PO3BUTKY PErioHiB Y KOHTEKCTi IM(PPOBOI eKOHOMiKM Ta iHHOBAI[ilfHUX TeX-

Hosoriit. Oco6MBe 3HaUEHHSI MAalOTh MeTOAM IIMGPOBOI aHATITUKM, 30KpeMa
a”anmi3 Benukux maHux (Big Data), reoindopmarniiiauit aHamis, umdpone
MOZE/IIOBaHHSI Ta MOHITOPMHT COIia/IbHO-eKOHOMiUHMX ITOKa3HMKIB PO3-
BUTKY TePUTOPiii. BUKOpUCTAHHS IIMX METOMIB JO3BOJISIE OLiHIOBATU edek-
TUBHICTb peasizallii cTpaTeriii cTajoro po3BUTKY, IIPOTHO3YBaTU TeHIEH-
1[ii perioHaJbHOrO 3poCTaHHS Ta (GopMyBaTM OOIPYHTOBAHi yIpPaBIiHCHKI

102 INTERNATIONAL SCIENTIFIC PROJECTS
Chicago, United States of America * June 2—-4, 2026




SECTION 14. Economics, Management, Marketing & Strategic Development

pineHHs1. MeTOmOIOrisT JOCTiAKeHHS TAaKOK 0a3yE€ThCS HA IMIPUHIIUITAX CTaJIO-
CTi, iHHOBAIli/iHOCTi, IM(POBOI iHKIIO3UMBHOCTi, aAalITUBHOCTi, BiIKPUTOCTi
IaHMX, TPO30POCTi YIIPAB/IiHHS Ta JIOAVMHOLEHTPU3MY, 1[0 3abe3mneuye (op-
MYBaHHSI Cy4acHOI KOHIIeIIil CTpaTeriuHoro po3BMUTKY pPerioHiB B yMOBax
uudpoBoi TpaHcopMaliii Ta TOBOEHHOTO BiTHOBJIEHHS YKpaiHM.

AHaAiI3 OoCcTaHHIX AOCAiIAKeHBb. [IpobmemaTtnka ¢GOpMyBaHHSI CTpATETii
CTaJIOro PO3BUTKY PETiOHIB HAa OCHOBI IM(POBUX TEXHOJIOTiI € 00’€KTOM aKTUB-
HUX HAYKOBUX OC/TiIKEHb Y MeKaxX eKOHOMiKY, ITyOIiYHOTO YIIpaB/IiHHSI, PerTi-
OHAJILHOTO PO3BUTKY, IM(DPOBOI €KOHOMIKM Ta iHHOBAI[iifHOTO MEHEI)KMEHTY.
OcTaHHiI pOKM XapaKTepU3YyKTbCS CYTTEBUM MOCUIEHHSIM YyBaru HayKOBIIiB
0 B3a€MO3B’I3Ky MiX LM(dPOBOI0 TpaHCPopMmalli€lo Ta CTaJIUM PO3BUTKOM
TEPUTOPIii, 0 3YMOBJIEHO TIPUCKOPEHHSM BIIPOBAJI)KEHHST TEXHOJIOTiN [HIy-
cTpii 4.0, po3BUTKOM IUIaTHOPMHOI €eKOHOMiKM Ta HEOOXiTHICTIO IMiCISIKPU30-
BOTO BiJTHOBJIEHHSI €KOHOMIiK, 30KpeMa B yYMOBax BiliHM B YKpaiHi. BomHouac
y pobotax, mpucBsiueHUx 1MPoOBOMY ypsiyBaHHIO (e-government Ta digital
governance), po3IISiZalOThCsl MUTAHHSI MPO30POCTi YHpaBiHHS, BigKPUTUX
JaHMX Ta MigBUILIEHHS Y4aCTi TPOMaJIsiH y IPUMAHSATTI pilleHs [4].

BasknmBuiT BHECOK Y PO3BUTOK TEOPii CTAIOTO PO3BUTKY 3POOMIN TOCITiI-
HMKU, SIKi PO3IJISAAAI0Th M0TO SIK iHTEerpoBaHy MO/le/Ib EKOHOMIUHOTI'0, COIliab-
HOT'O Ta eKOJIOTiYHOTro 6GajaHcy. Y cyJyacHMX MyOJIiKallisix HaroJoMIyeThCs, 10
uubpoBisallisa 3HAYHO PO3IINPIOE iIHCTPYMEHTapiii JOCITHEHHS 1IiJIei CTaJIoro
po3BuTKy (SDGs), BusHaueHnx OOH, 3okpema uepe3 1u¢poBuUii MOHITOPUHT
€KOJIOTIUHMX TTOKa3HMKIiB, ONTUMIi3allil0 BUKOPUCTAHHS PeCcypciB Ta pO3BUTOK
«3eJIeHO1» eKOHOMiKM. OKpeMM il HampsIM JOCTi/I>KeHb CTAaHOBJISITh TIpalli, Mpu-
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cBsTUeHi M@PoBiii eKOHOMIIli Ta iHHOBaIliiTHMM eKocucTemMam. HaykoBIi miji-
KPEeC/IIOIOTh, 110 (DOPMYBaHHS PerioHaJIbHUX CTPATETiii pO3BUTKY Bce GijbIie
3aJIEXXNUTD Bif piBHS MM(POBOI 3pisIOCTi TEpUTOPIi, PO3BUTKY iHPPACTPYKTypU
JaHUX, TOCTYNY A0 TeXHOJIOTii Ta JIIAChKOro Kamitamay. Y IIbOMY KOHTEKCTi
3HAYHY yBary MpuaijieHO KOHIEMNIisIM IJ1aTGOPMHOI eKOHOMiKM, MepeskeBOro

CYCITi/IbCTBA Ta €EKOHOMiKM 3HaHb [5].

V BiTUM3HSIHIV HAaYKOBiil AyMIli mocaimkeHHs mudpoBoi TpaHchopmailii
perioHaJIbHOTO PO3BUTKY aKTMBHO PO3BMBAIOThCSI B YMOBaX BOEHHOI'O CTaHYy
Ta TTOBOEHHOTO BigHOBAeHH. Y mpaisgx B.BopoHnkosoi, A. Yepen, O. Yepen
Ta iH. YKpaiHChKi HAaYKOBIIi HAroJIOMYyTh HA HEOOXiTHOCTi BIIPOBAIKeHHS
UMOPOBUX TEXHOJIOTi y CUCTeMY CTpaTeriuHoro IJaHyBaHHS PerioHiB, po3-
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BUTKY €JIeKTPOHHOTO YpsAYyBaHHS, LHMPPOBUX CepBiCiB Ajs1 rpoMafisH, a
TaKOX BUKOPUCTAHHS TreoiH@opMalliiiHMX CUCTeM JIJis1 BifHOB/IeHHS iHdpa-
CTPYKTYPM Ta YIPaABJIiHHS pecypcamu. BogHodac aHali3 HaAayKOBUX IsKepes
CBiTUMTDh PO HASIBHICTb MMeBHUX AOCAIAHMUIIBKIX IPOrajJiMH. 30KpeMa, Hef0-
CTAaTHHO PO3POOIEHUMM 3aTUIIAIOTHCS MUTAHHS iHTerpanii uMdpoBUX TeX-
HOJIOTi/1 y KOMIUIEKCHI cTpaTerii cTaaoro po3BUTKY perioHiB, BifCyTHS yHi-
(dbikoBaHa mMeTomoMOrisT OLiHIOBAaHHS IHMUEGPOBOI 3PiOCTiI perioHiB, a TaKOX
nmotrpebye MOMAJBIIOr0 MOCTIMKEHHS MpobjaemMa y3TOMKeHHST LM(POBUX,
COIlia/IbHUX Ta €KOJIOTIYHMX IMPIOPUTETIB y CTPATETiYHOMY YIIpaB/IiHHI Tepu-
TOPISIMMU.

V cy4acHiii 3apyOiKHii HayKOBii1 IyMIIi Mpo6ieMaTKa CTaJoro PO3BUTKY,
unudpoBoi TpaHcopmallii Ta PerioHaJIbHOTO YITPABIiHHS PO3IJISIIAETHCS SIK
B3a€MOITOB’SI3aHM 1 KOMILJIEKC MTPOIIECiB, 1110 POpMYIOTh HOBY MTapaurmMy po3-
BUTKY CYCITi/IbCTBA. 3HAYHMII BHECOK Y TEOPil0 CTAJIOr0 PO3BUTKY 3pobumin I.
Bbpynatnang, [I. Caxkc, I. et Ta A. CeH, sIKi OOIpyHTYBaJIM KOHIIEIIIi10 36a1aH-
COBAHOTO PO3BUTKY, 1110 MTOE€HYE €KOHOMIUHE 3POCTaHHS, COLliaJIbHY CIIpaBe[i-
JIUBICTH Ta eKoJIoriuHy 6e3meky. E. OCTpoM y CBOiX JTOCTiIKEHHSIX MigKpeCcio-

Bajia PoJib iIHCTUTYIIili Ta KOJIEKTUBHOTO YIIPABIiHHS peCcypcaMu SIK KII0UOBOTO
YMHHMKA CTaJ0r0 PO3BUTKY, 110 Ma€ BasK/IMBe 3HAYEHHS [/ PErioHaJbHOTO
piBHSI yrpaBiiHHS. Y KOHTeKCTi 1MppoBOi €eKOHOMiKM Ta TpaHchopMalriii-
HMX 3MiH 3HaUHMI BIUIMB MawTh Tpari E. Bpinitondccona Ta E. MakAdi, siki
IOBOJISITh, IO LM(POBI TEXHOJIOTiI, 30KpeMa BeJIMKi JaHi Ta IITYyYHUI iHTe-
JIEKT, PaAMKaJIbHO 3MiHIOIOTb MPOLYKTUBHICTh €KOHOMIUYHMX CUCTEM i CTBO-
PIOIOTh HOBi Mozesti opranisaiiii 6i3Hecy Ta gep>kaBHOro yrpasiiHHs. K. [1IBa6
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y KoHLerIii YeTBepTOi MPOMMCIOBOI PeBOJIOLii HAroJIoIIye, 10 HMU(poBiza-
1Iisl € CUCTEMHUM IIPOLIeCOM, SIKUIi OXOIUIIOE BCi cdepu CyCIiJIbBHOTO KUTTS,
BKJIFOUHO 3 PETIOHAJIbHMM PO3BUTKOM i CTpATeTiuYHUM yIIPaBAiHHSIM TEPUTOPI-
samu. M. Kacresbc y Teopii MepeskeBOro CYCITiJIbCTBA ITiIKPEeCIIOE, 110 CyyacHa
eKOHOMiKa 6a3yeThcs Ha iHpopMaIlilfiH1X MOTOKAX, sIKi GOPMYIOTb HOBY JIOTiKY

IIPOCTOPOBOTr'O PO3BUTKY PErioHiB [6].

Bukaap ocHoBHOro martepiaay. OKpemuii HanpsiM JOCTiIKeHb MTOB’s3a-
Huit i3 koHuemniielo SMART CITY ta SMART REGION, ne 1indpoBi TexHoMOTii
PO3IISIIAIOTHCS SIK OCHOBA ITiABUIIEHHS e(DeKTMBHOCTI MiCbKOTO Ta PerioHab-
HOTO yMpaBjiHHS. Pe3yabTaTu CydyacHUX AOCTIIKeHb CBilUaTh, 110 BUKOPU-
CTaHHS IHTepHeTy peuei, BeIMKUX NAHUX Ta IITYYHOTO iHTENEKTY I03BO-
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JISIE TMABUIIUTYU SIKiCTh MyOIIYHMX ITOCIYT, ONITUMIi3yBaTH iHGQPACTPYKTYpy Ta
3a6e3MeunTy eKOJIOTiUHY CTiliKiCTh TepUTOPilt. BomHOUac HayKOBIIi HATOJONTY-
I0Th, 1[0 TEXHOJIOTIYHMIA MiAXig 40 smart city € HemocTaTHIiM 6e3 ypaxyBaHHS
COIiaJIbHMX Ta iHCTUTYLiMIHMX (aKTOPiB PO3BUTKY. BaskiMBuii BHECOK Y PO3Y-
MiHHS 1IMdpoBoi TpaHchopmariii 3pobwin E. Yecbpo, ikt pO3BMHYB KOHIIETT-
1Ii10 BiZKpuTuX iHHOBAIi, Ta M. [TopTep, IK1it 06IPYHTYBAaB POJIb KOHKYPEHT-
HMX CTpaTeriit y dopMyBaHHi perioHasbHOi mepeBaru. I1. [Ipykep Ie paHiiie
BU3HAYMB 3HAHHS SIK KJIFOUOBUIA pecypc eKOHOMIYHOTI'O PO3BUTKY, 1110 CbOTOJHI
HabyBa€ 0COOIMBOrO 3HAYEHHS B YMOBax M(PoBoi eKOHOMiKM. [JOC/TimKeHHS
I1. Kpyrmana, /1. Hopra ta P. [TaTHeMa [103BOJISIIOTh IMOSICHUTY MeXaHi3MU peri-
OHAJILHOTO PO3BUTKY Uepe3 MpU3My IIPOCTOPOBOI €eKOHOMiKM, iIHCTUTYLiAHMX
3MiH Ta COILIQJIbHOTO KaliTaay. 30KpeMa, iHCTuTyIliliHa Teopis . Hopra mif-
KpewIioe BasKIMBICTh (opMabHUX i HeopMaNbHUX MPaBWI y 3a0e3IeueHHi
eeKTMBHOTO PO3BUTKY PerioHiB, a KOHIIEIIIisl colliajibHOro Karitany P. ITaT-
HeMa aKLeHTYe yBary Ha poJjii JOBipM Ta CIiBIIpalli y JOCATHEHH]I CTaloro pos-
BUTKY TEPUTOPIIA.

Takum UMHOM, aHaJIi3 3apy6isKHMX HAYKOBUX MOCTiIKeHb CBiTUUTD, 110

CyyacHa HayKa pO3IJISia€ CTAJIMII PO3BUTOK PETiOHIB SIK CKJIaJHY CUCTEMY, B
SIKii M@ POoBi TeXHOIOrii BUCTYIAIOTh KJIFIOYOBUM iHCTPYMEHTOM TpaHCcdOP-
Mallii eKOHOMIYHMX, COlLiaJIbHMX Ta YIIPaBJiHCbKUX IIpolieciB. BomHouac
3aJIMIIAETHCSI HEOOCTAaTHbO HOCTIIKeHMM MHUTAHHS iHTerparii umdpoBux
TeXHOJIOTi}i Yy KOMIIJIEKCHiI CTpaTerii cTajJioro perioHajJjbHOI'O PO3BUTKY, IO
dbopmMye nepcrieKTUBHMI HAIIPSIM MMOAAIbIINX HAYKOBUX MOCTiAKeHb. Smart
region (cMapT-perioH) — Iie cydyacHa KOHIIeMNIisl perioHaJIbHOTO PO3BUTKY,
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o mepenbavae iHTerpaliilo HMQGPOBUX TEXHOJIOTI, iIHHOBALiHUX yIIpaB-
JIIHCBKMX TiAXOMiB Ta MPUHILUIIIB CTAJIOTO PO3BUTKY 3 METOIO MiBUIEeHHS
edekTUBHOCTI PYHKIIIOHYBaHHS TEPUTOPIiA, IKOCTi SKUTTS HaceJIeHHS Ta KOH-
KYPEeHTOCITPOMOXKHOCTI perioHy B yMoBax I7100aibHOI dpoBoi TpaHchop-
Mailii. Y Mekax 11i€i KOHIIemnliii perioH po3misiiaeThCs SK 1iJicHa iHTeeKTy-

ajJbHa CUCTEMa, 0 06’eJHY€E MiChKi Ta CiJIbChbKi TepuTOpii, iHGpaCTPYyKTYyDY,
€KOHOMIiuHi Cy0’€KTM Ta OpraHu ITyOJIiYHOTO YITpaB/IiHHSI Ha OCHOBIi 1udpo-
Bux maTdopm i gauux. CyTHICTb MOHSTTS «smart region» mossrae y nepe-
XOZi 10 MoJesi yIpaBJliHHS, 1110 6a3ye€ThCsI HA BUKOPUCTAHHI BEIMKUX TaHUX,
iHbopMaliiiHO-KOMYHIKaIlifIHMX T€XHOJIOTii Ta MPUHIIUITIB BiTKpuTOCTi. Ile
I03BOJISIE 3a0€e3MeunTy Oi/IbII TOUHE TUIAHYBAHHS, OTlepaTUBHE TIPUINHSITTS
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pilmeHb Ta e(peKTUBHUI PO3IMO/Iia pecypciB. BaskiiMBOI0 CKIaI0BOIO € PO3BU-
TOK eJIeKTPOHHOTI'0 ypsiIyBaHHS, IUMPOBUX CEPBICiB A IPpOMajisiH, CUCTEM
“po3yMHOi” iH(®paCTPyKTypu, TPAHCIIOPTY, EHEePTreTUKM Ta 6e3meku [7].
Konueniist smart region takoxk mepembadae ¢hopMyBaHHSI iHHOBAIIifiHOT
€KOHOMiKM, 1110 I'PYHTYETHCSI HA PO3BUTKY IIMGPOBUX TEXHOJOTI, MATPUMIL
CTapTalliB, KpeaTUBHMX iHIOYCTpiii Ta 3a/JydeHHi iHBecTuIliii yepe3 mudposi
iHCTpyMeHTHM. 3Ha4yHy yBary IPUIiJIeHO eKOJOriuHili CKjIamoBiii, 30KpeMa
BIIPOBAKEHHIO MPUHIMIIB 3€JIeHOi” eKOHOMIiKM, eHeproedeKTUBHOCTI Ta
MOHITOPUHTIY CTaHy JTOBKU/UISI B PEXKMMI peasibHOTO Yacy. OcobBe 3HAYeHHS
y PO3BUTKY smart region Mae y4acTb TpPOMaJisiH y MMpoliecax yIpaB/iiHHS yepes
MexaHi3MI eJIeKTPOHHOI eMOKpaTii, BIIKPUTUX JaHUX Ta MMapTUCUTIATUBHOTO
MpUITHSTTST pimenb. [le 3abesnedye MigBUINEHHS MPO30POCTi BIAAM, 3Mill-
HEeHHSI JOBipM CYCITiTbCTBA Ta OPMYBAHHS iHKIIO3MBHOI MOJENi perioHasib-
HOTO PO3BUTKY. Y €BPOIMEiCbKOMY KOHTEKCTi pO3BUTOK Smart region akTMBHO
MiATpUMY€EThCS iHCTUTYIISIMU EBpomelicbkoro Coro3y, 30kpema European
Commission, sika mmpocyBae€ crpaTerii 1udpoBoi TpaHchopmallii Ta po3yMHOi
crierriasnisaniii perioHiB. Y takux ymoBax SMART REGION po3rasggaeTbcs SIK

iHCTPYMEHT ITO/IOMIaHHS PeTiOHATbHUX AVCITPOTIOPIIiii i 3a6e3MmeueHHsI CTaJIo0Tro
pPO3BUTKY [8].

B ykpaiHChbKMX peaisx KOHIIEIIisg sSmart region HabyBae 0co61MBOI aKTy-
QJILHOCTI y mpoI1ieci micASIBOEHHOTO BiTHOBIEHHS, OCKIJIbKM BOHA AO3BOJISIE
MOJIepHi3yBaTu iHOPACTPYKTYpPy, MiABUIIUTU e(deKTUBHICTb YITpaBJIiHHSI,
3a6e3neunT HUGPOBY iHTErpaIlito TEPUTOPiii Ta CTBOPUTU YMOBM JIJIsSI iHHO-
BaIliffHOTO €eKOHOMIUHOTO 3pOocTaHHs. KoHIlemniis smart region € cTpareriu-
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HOIO MOJIEJIJII0 PO3BUTKY, 110 TTOEAHYE TEXHOIOTiUHI, EKOHOMiUHi, COllia/bHi
Ta exkonoriyHi acnektu B €guHy cuctemy. SMART REGION sk koHUerniis
Cy4aCHOTO PO3BUTKY peali3yeThCs Y Pi3HUX KpaiHax EBponu Ta MOCTYIOBO
dbopmyeThcs B YKpaiHi K BigmoBigb Ha BUKIMKM 1IM(pPoBOi TpaHchopma-
1Iii, CTa7I0r0 PO3BUTKY Ta MiCASIBOEHHOIO BigHOBIeHHS. Y dinocodcbkomy

BUMipi CMapT-perioH MOCTAE He JIUIIE SIK TEXHOJIOTiuHa MO/e/b YITPABJIiHHS,
a sIKk HoBa (popMa opraHisailii coliaJibHOTO IIPOCTOPY, e JIOAMHA, TEXHOJIOTi 1
Ta iIHCTUTYTU B3a€EMOIIIOTh Y MeXXax €AMHOI MepeskeBOi CMCTeMM pallioHab-
HOCTi, BIIKPpUTOCTI Ta BiAMOBiAaJbHOCTI.

VY kpainax €spomneiicbkoro Cowo3y SMART REGION peasni3yeTbcs uepes
CTparerii «po3yMHOI cIielliaiisaliii» Ta perioHaJbHOTO PO3BUTKY, SIKi MiATpU-
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MmyioTbcsl European Commission. Hanmpukiaz, y ®@iHAsSH/ii perioHM akTUBHO
BIPOBAIKYIOTh MGPOBi M1aTGOpMM yIpaBliHHS OXOPOHOIO 3/I0POB’SI, OCBi-
TOI0 Ta TPAHCIIOPTOM, CTBOPIOIOUM iHTETPOBaHi €KOCUCTEMMU JaHUX, 10 J03BO-
JISIIOTD ITPUIIMAaTH YIIPaBIiHChKIi pillleHHs B pexkuMi peasbHOTro vacy. Y Himep-
JIAHIaxX CMapT-perioHasbHi iHII[iaTMBM CIIPSIMOBaHI Ha PO3BUTOK “PO3YMHOI”
€HepTeTUKM Ta €KOJIOTIYHOTO MOHITOPUHTY, Ae TexHOoJorii IHTepHeTy peuelt
3a6e3MmevyloTh 0ajaHC MiXK €eKOHOMIiYHMM PO3BUTKOM i 30€pekeHHSIM TOB-
Kiyuig. YV HimeuunHi perioHanbHi cMapT-cTparerii OpieHTOBaHi Ha iHAYCTPi-
aspHy MMdPoBi3allio, aBTOMaTM3allil0 BUPOOHMUIITBA Ta PO3BUTOK iHHOBAITili-
HMX KJIacTepiB, o0 (GopMyIOTh HOBY apXiTeKTYypy perioHaJbHOi KOHKYPEeHTO-
CITPOMOKHOCTI. Lli mpukIagu AeMOHCTPYIOTh Ilepexif Bifl KilacuMuHOI mMopei
TEPUTOPIAILHOTO YITPABIiHHS 10 MO/ «MepekeBOT0 PErioHy», Jie TOJIOBHUM
pecypcoM CTaloTh JlaHi, 3HAHHS Ta iHCTUTYIIiliHa B3aeMofis. PerioH nepecrae
OyTu nuiie reorpadivyHO0 ONVHUIIEIO i TTEPETBOPIOETHCS HA AMHAMIUHY Q-
POBY CUCTEMY, B SIKili (DOPMYETHCS HOBMIA TUIT COLiaTbHOI PaIlioOHAJIbHOCTI —
aArOpPUTMIYHOI, ajle BOAHOYAC OPi€EHTOBAHOI Ha JIIOAUHY [9].

B Vkpaini konuenmis SMART REGION HaGyBae 0co6JMBOI aKTyaJlbHO-
CTi B yMOBax BiliHUM Ta MiCASIBOEHHOTO BiTHOBJIEHHS. YK€ CbOTOIHI OKpeMi

perioHM BIPOBAKYIOTh €JIeMeHTM CMapT-MiaxomiB: mudpoBi cepBicu B
pamMKkax riatdopmu «isi», cMcTeMM eJIeKTPOHHOTO BPSITyBaHHSI B rpoMa-
nax, reoiHndopmalliiiHi cucTeMu MOHITOPUHTY iHQPaACTPyKTypu Ta IUbPOBI
iHCTpYyMEHTM PO30POTo YIpaB/iHHs pecypcamu. Taki mpakTuku GOpMyIOTh
OCHOBY HOBOi perioHasbHOi ¢isocodii ympaBiiHHS, e MPO30picTh, edek-
TUBHICTb i 3aJlyUeHHS TPOMAsIH CTAIOTh KIIOUOBUMMHU I[iHHOCTSIMMU. Y mep-
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criekTuBi ykpaiHcbkuit SMART REGION moske cTaTy He Jjiuiile iHCTPYMEHTOM
MoOJlepHi3allii, a ¥ mpocTopoM coljiasibHO-Gdinocodcrkoi TpaHchopMmaliii, y
SIKOMY BiZIOYBa€ThCSI IEPEOCMMUCIEHHST B3a€EMO/Iii TIOOMHM, TeP>KaBU Ta TeX-
HOJIOTii. Y IIbOMY KOHTEKCTi PerioH IOCTaE SIK «KMBUI Opra”ism» mudppoBoi

LIMBiMi3allii, 0 PO3BMBAETHCS HA OCHOBi 3HaHb, iHHOBAIlili i KOTEKTUBHOI
BiATIOBiZa/IbHOCTI 32 MaliGyTHE.

Hamnpsimu ontumisaiiii SMART REGION MoskHa po3IisiiaTt SIK CUCTEMY
CTpaTeriyHux i TEeXHOJIOTIYHMX BEKTOPiB YIOCKOHAJIEHHS PErioHaabHOro
PO3BUTKY, CIPSIMOBAHMX Ha MigBUIIeHHS e(eKTUBHOCTI yIIPaBIiHHS, IKOCTi
SKUTTS Ta CTAJIOCTi COIia/IbHO-eKOHOMIUHMX IIpoIleciB. Y cyyacHOMy (ino-
codcbKO-yIIpaBiiHCbKOMY BuMipi ontumisaiiis SMART REGION nepen6auae
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nepenycim mudpoBy TpaHCcHOpMAaIlilo CUCTEMM PEriOHATbHOIO BPSITYBaHHSI.
Lle BKJ/ITOYA€E BIIPOBAIKEHHS iHTEIPOBaHUX MIaTHOPM eJIeKTPOHHOTO YPSIay-
BaHHS, aBTOMAaTU3allil0 aAMiHICTPaTUBHUX MPOIEYP, BUKOPUCTAHHS BEJIU-
KX MDAHUX Ta aHAAITUKU [JIs MPUMAHSTTS YIPaBAiHCbKMUX pilieHb. Takuit
migxim 3abesmeuye Iepexin Bi peakTMBHOrO IO MHPOAKTUBHOTO YIIpaB-
JIIHHSI perioHOM, KOJIM pillleHHS MPUIiMaloThCsl HA OCHOBI MTPOTHO3YBAaHHS, a
He JIMIlle TIOTOYHMX MTOKA3HUKIB. BaXkJiMBMM HampsIMOM OIITMMi3allii € po3-
BUTOK iHTeJeKTyaJbHOI iHQPaCcTPyKTypH, 110 OXOIUIIOE TPAHCIIOPTHi CHUC-
TeMU, eHepTeTUKY, KUTIOBO-KOMYHA/IbHE TOCITOapCTBO Ta 6e3MeKoBi cep-
Bicu. BUKoOpMCTaHHSI TEeXHOJIOTii IHTepHeTy pedei, MITYUYHOTO iHTENEKTY
Ta CMapT-Mepex MO3BOJISIE MiABUIIUTY eHeproe@eKkTUBHICTb, 3MEHIIUTU
BUTPATU PECYPCiB i 3a6€3MeunTy cTasy poboTy KpUTUIHOI iHGpacTpyKTypu
periony. Okpemum HampsiMoMm orntumisaiii SMART REGION e ekoHomiuHa
OTNITMMi3allis, sika rnepeabdavyae GopMyBaHHS iIHHOBAIiITHUX €KOCUCTEM, TTif-
TPUMKY CTapTariB, PO3BUTOK KpeaTMBHUX iHAYCTpiit i mudpoBoro miampu-
€MHMUIITBA. Y IIbOMY KOHTEKCTi PeTioH pO3I/sSIaeThCs SIK IPOCTip iHHOBAIIifi-
HOi B3aeMozii 6i3Hecy, HAyKM Ta JepskaBy, e KIIOUOBUM PeCcypcoM CTAIOTh

3HaHHY Ta TexHojorii. ConianbHa ontuMisanis SMART REGION mos’si3aHa
3 pO3IIMPEHHSIM y4yacTi rpoMajsiH y IIpoliecax YMIpaB/IiHHSI uepe3 Mexa-
Hi3MM eJIeKTPOHHOI AeMOKpaTii, BIIKpUTUX JaHUX i HudbpoBux 1miaTdopm
B3aemogii. lle cripusie mMigABUIIEHHIO MPO30POCTi, JOBipU A0 IHCTUTYIIiN Ta
dbopMyBaHHIO iHK/IIO3MBHOI MOAe/i pO3BUTKY. EKOJIOTiUYHMIT HAIIpSIM OITTH-
Mi3arii mepen6avyae BIIpOBaIKEeHHS MPUHIUITIB 3€JIeHOi eKOHOMiKM, MOHi-
TOPMHT CTaHy JAOBKIJUISI B peXXMMi peaqbHOTrO yacy Ta 3MeHIIIeHHS HeraTuB-
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HOTO BIIMBY ypbaHi3allii Ha mpupoaHi cuctemu. Lle 3abesmneuye 6amaHc Mixk
€KOHOMiUHMM 3POCTaHHSIM i 36epeskeHHSIM eKOJIOTiuHO1 piBHOBaru. Y €Bpo-
MenCchKiil MNpaKTUIi IIi MiAXOAM aKTUBHO MiATPUMYIOTHCS iHCTUTYIiSIMU
€sporneiicbkoro Coio3y, 30kpema European Commission, sika KOOpAMHYE
noniTuku uudpoBoi TpaHchopMallii Ta perioHaJibHOTO PO3BUTKY. Harpsimu

ontumisaiii SMART REGION ¢dopmyooTh 6araToBMMipHY CUCTEMY BIOCKO-
HaJIeHHS perioHajabHOTO MPOCTOPY, e TEXHOJOTiUHi, eKOHOMIUHi, collia/JbHi
Ta eKOJIOTiYHi KOMIIOHEHTM iHTerpylThCS B €AMHY MOJe/Ib CTAJIOTO Ta iHTe-
JIeKTYaJIbHOI'O PO3BUTKY [10].

VYV cydacHux ymoBax IudpoBoi TpaHcopmaillii, BOEHHUX BUKJIUKIB
Ta MiCJSIBOEHHOTO BiJHOBIEHHS YKpaiHa MOTpeOye CUCTEMHOTO BIIPOBa-
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mkeHHST momeni SMART REGION sk cTpaTeriuHoro iHCTpyMeHTY MOJepHi-
3ariii perioHaJbHOTO PO3BUTKY. Y3araJbHIOIUM, MOXHA 3pOOUTI BUCHOBOK,
IO CMapT-perioHajqbHa MOME/Nb € He JuIle TeXHOJOTiYHOI iHHOBAlli€lo, a
i1 HOBOW (imocodiero ynpaB/IiHHS TEPUTOPISIMU, A€ KIIOUOBUMMU ITPUHIIN-
raMy BUCTYIAIOTh JIIOAMHOLIEHTPU3M, BiIKpUTiCTh, e)eKTUBHICTb Ta CTa-
nuit po3BuTok. ns Ykpainm SMART REGION mae ocobiauBe 3HAUYeHHS,
OCKIiJIbKY JO3BOJISIE TIOEAHATY ITPOLIEeCH BigOymoBu iHOPaCTPYKTypu 3 OJHO-
yacHO IudpoBi3alliel0 ympasiiHHS, IO MiABUIIY€E MPO30PiCTb BUKOPU-
CTAHHS PecypciB, 3MeHIIIy€ KOPYIIIiiiHi pu3uKku Ta 3abe3mevye IMBUIKICTDb
yXBaJIeHHS pimeHb. Kpim Toro, 1iudpoBi perioHasbHi cucTeMu CIpUSIIOTH
iHTerpamnii rpoma, IiABUINEHHIO SKOCTi IyOJiYHMX ITOCAYT i CTBOPEHHIO
YMOB A5 iIHHOBAIiiHOTO €KOHOMIYHOTro 3pocTaHHd. [IpakTuyHa peasnisa-
11is SMART REGION B YkpaiHi TOBMHHA I'PYHTYBATUCS Ha KiJIbKOX KIIOUOBUX
HanpsiMax. [To-mepiiie, Heo6xXigHO 3a6e3meunTy OBHY LM pPOBisalliio perio-
HaJIbHOTO YIIPaBJIiHHS Yepe3 PO3BUTOK €JIEKTPOHHOTO yPsIAYBaHHS, iHTeTpo-
BaHMX MIaTGOPM JaHUX Ta EAUHUX LIUGPPOBUX peecTpiB. Lle 103BONMUTH CTBO-
PUTU TIPO30PY Ta ePeKTUBHY CUCTEMY MPUIHSTTS YIPaBIiHCbKUX pillleHb.
[To-gpyre, BaxkJMBO po3BUBaTH IIMGPOBY iHPPaCTPyKTYypy perioHis, BKIOUa-
10Ul MIVPOKOCMYTOBMI iHTEPHET, CUCTEMM PO3YMHOT0” TPAHCIIOPTY, €Hep-

reTUYHi cMapT-Mepeski Ta udpoBi cepBicu 6e3mneku. Lie € ocHoBOIO 1111 hop-
MYBaHHS iHTeJIeKTYaJIbHOT'O IIPOCTOPY PerioHaabHOTO PO3BUTKY. [To-TperTe,
HeoOXigHO MiATPUMMYBATU iHHOBAI[iiIHY eKOHOMiKY Ha perioHaJbHOMY PiBHi
yepes3 CTBOPEHHS iHHOBALiHMUX KJacTepiB, TEXHOIApPKiB, CTapTal-eKOCUC-
TeM Ta Iporpam IiATPUMKM MaJIOTO i cepegHbOrO 6i3HeCy, Opi€eHTOBAHOTO
Ha uMdpoBi TexHonorii. [Io-ueTBepTe, CJIig MOCMIIOBATY Y4aCTh IPOMAJIsIH
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y Ipoliecax YIpaBJ/iHHSI yepe3 PO3BUTOK e-AeMOKparTii, uudpoBux miar-
dbopm yuacTi Ta MexaHi3MiB rpoMaACbKOT0 KOHTPOJI0. [Io-1’siTe, 0cO6MUBY
yBary Heob6xigHO npuainnTy ekonorigunomy Bumipy SMART REGION, Brpo-

BaJ)KYIOUM CUCTE€MM MOHITOPUHTY HOBKi/JISI, eHeproe@ekTUBHI TeXHOJIOTii
Ta IPUHIMIN “3e/1eH0i” BigbymoBu. Y bOMY KOHTEKCTI BasK/IMBY KOOPAMHA-
LIil/iHYy POJIb Y €BPOIIeiicbKOMY IIpocTopi Bifirpae European Commission, moc-
BiJ SIKOi MOXKe OYyTM alanTOBaHMI IS YKPaiHChKUX YMOB.

Bucnosku. Takum umHom, BripoBajmkeHHsT SMART REGION B Ykpaini
€ CTpaTeriuHol YMOBOIO He JIMIIe BiTHOBJIEHHSI KpaiHu, a i1 ¢GOpMyBaHHS
HOBOi MOJieJli perioHaJbHOTO PO3BUTKY, 3aCHOBAHOI HA 3HAHHSX, iIHHOBAIIisIX
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Ta CTAJIOCTi, 1[0 3a6e3Ievye NJOBrOCTPOKOBY KOHKYPEHTOCIIPOMOXKHICTh Jep-
’kaBU y mIobaspHOMY HudpoBomMy mpocTopi. Tema dbopMyBaHHS CTpaTeriii
CTAJIOTO0 PO3BUTKY PETiOHIB Ha OCHOBi LM(POBUX TexXHOJOTri 6Ge3mocepe-
HbO TIOB’I3aHa 3 KOHIlemnIlielo Smart Region (cMapT-periony), ska BUCTyIIa€
Cy4acHOI0 MOJIeJUII0 TIPOCTOPOBOTO PO3BUTKY B YMOBaxX LiMPpPOBOI LMBiTi3a-
1Iii. Y Mexkax 1i€i mapagurmMmu perioH posIasigacThCs He Jullle SIK agMiHicTpa-
TUBHO-TEpPUTOPiasbHAa OAMHUIIA, a SIK iHTeJeKTya/ibHa, MepeskeBO-iHTerpo-
BaHa CUCTeMa, y SIKiii KJIII0UOBY pOJIb BifirpaloTh faHi, uu@posi miaatrbopmu,
iHHOBaliliHi TexHosOrii Ta mogcbkuit Kamitan. Came Smart Region 3a6e3-
revye IMPakTUYHY peasli3allilo I[ijieil cTaJoro poO3BUTKY uepe3 iHTerpailiio
€KOHOMIiYHOi, COlliaJIbHOi Ta eKOJOriuHOi CKJIaZOBMX Ha OCHOBi Hudbpo-
Bux pimens. Lndposi TexHomorii — Benuki mani (Big Data), mryunmit iHTe-
nexT, I[nTepHeT peueit (IoT), reoindopMaliiiiHi cucTeMu Ta eJIeKTPOHHE YPsI-
oyBaHHS — (DOPMYIOTh HOBY YIIPaBJiHCHKY JIOTiKy PerioHaJibHOTO PO3BUTKY,
Jle pilleHHs NPUMMAaITbCSI Ha OCHOBI aHAMITUKM JAHUX Y peaJbHOMY 4aci.
Y 1npboMy KOHTeKCTi Smart Region crae iHcTpymMeHTOM peaJisailii cTpare-
rift CTa;I0TO PO3BUTKY, OCKiJIbKM BiH 3a6e3meuye: nudpoBy TpaHchopmariio

perioHa/JIbHOTO YIPaBJiHHS; O3BUTOK iHHOBAIIiliIHOI eKOHOMiKM Ta KpeaTuB-
HUX iHIYCTpiii; MiABUIIEHHS SIKOCTi KUTTS HaceJeHHs yepe3 Uu@poBi cep-
BicK; eKosioriyHy 36a/JaHCOBaHICTh Ta pecypcoedeKTUBHICTb; GopMyBaHHS
IHKJIIO3MBHOI'O Ta BiKPUTOIO CYCIIIbCTBA y4dacTi. OTXe, cTpaTerist CTajioro
PO3BUTKY perioHiB y nm@poBy ernoxy hakTuIHO HabyBae dopmu Smart-cTpa-
Terii perioHaJIbHOTO PO3BUTKY, e 1MbpoBi3allist BUCTYIIA€ He JuIlle iHCTPY-
MEHTOM MOJepHi3sallii, a i GyHZaMeHTOM HOBOi MOJeJi perioHaJbHOI KOH-
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KYPEeHTOCITPOMOSKHOCTI Ta CTiiiKOCTi.

Po3BUTOK cMapT-perioHiB B YKpaiHi € KJIIOUOBMM HAIPSIMOM MOZEpPHi-
3allii JepskaBHOTO YIIPaBJiHHS Ta 3a0e3IeueHHs CTaor0 PO3BUTKY TEPUTO-
piit B ymoBax uudposoi TpaHchopMmaliii. Floro ocHoBa mosnsirae y BIpoOBa-
IkeHHi UMOPOBUX TEXHOJIOTii, aHATITUKY BeTMKUX JAHUX, iIHTepHeTYy peueit

Ta eJIeKTPOHHOTO YPSAYBAaHHS IJIs1 MiABUIeHHST e(DeKTUBHOCTI YITPaBIiHHS,
IIPO30POCTi pillleHb i IKOCTI MyOMiYHNX moCTyT. KIiouoBMMY yMOBaMM yCITillI-
HOTO PO3BUTKY CMapT-perioHiB BUCTYNAIOTh: iHHOBalliliHa iHGpacTpyKTypa,
uudpoBa rpaMOTHICTh HAceJeHHS, iHTerpallis 6i3Hecy, HAyKu Ta Bjagu, a
TaKoX e(eKTUBHI MexaHi3MM Kibepbe3reku. BaskauBy posib Bimirpae meieH-
TpaJisallis, sika 103BOJISIE perioHaM caMocTiiiHo dopmyBaTu 1MbpPOBi cTpa-
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Terii po3BUTKY. B ymMoBax BiliHM Ta TOBOEHHOTrO BiJlHOBJIEHHSI PO3BUTOK
cMapT-perioHiB B YKpaiHi HaGyBae He jmiie iHHOBAIliiiHOTO, a ¥ cTpaTeriu-
HO-BiHOBTIOBAJIbLHOTO 3HaUYeHHs. L[udpoBi TexHoMOrii CTAlOTh iHCTPYMEH-
TOM He MojepHisauii “aasg MaitbyTHbOr0”, a BUKMBAHHS, CTIIKOCTI Ta B/ -
KOTO BiTHOBJIEHHSI TEPUTOPili y>Ke CbOTOAHI. Y BOEHHUI ITepioZ cMapT-perioH
BUKOHYE (YHKI[iI0 aHTUMKPU30BOIrO YIpaBaiHHSA: UUOPOBiI cucTeMu 403BO-
JISIOTh OINEepaTMBHO KOOPAMHYBAaTM eBakyallilo Hace/leHHs, 3abe3meuyBaTu
pPO6OTY KPUTUYHOI iHOPACTPYKTYPH, MiATPUMYBATH AUCTAHIIiiHI OCBITHI Ta
MeAMYHi cepBicu, a TAKOXK IMiABUINYBAaTH e(PeKTUBHICTh pearyBaHHs Ha Ha/l-
3BMUaifHi cutyainii. Oco6amMBoro 3HaueHHs HaOyBalOTh reoiH(opMarliitHi
cucteMu, 1udpoBi peecTpy, IIaTGOpMu eeKTPOHHOTO BPSILyBaHHS Ta CUC-
TEMM PAHHBOTO MOMNepenkeHHs. Y MOBOEHHOMY BiTHOBJIEHHI CMapT-perTi-
OHU CTalOTh OCHOBOIO “PO3YMHOI PeKOHCTPYKIii” (smart recovery). VimeTbcs
He TIPO MPOCTe BiHOBJIEHHS 3pYIMHOBAHOTO, a TIPO Tepexif 10 6inbil edex-
TUBHOI, CTa/I01 Ta iHK/IIO3MBHOI MOje/li PO3BUTKY: eHeproedekTuBHa iHO-
pacTpykTypa, UudpoBe IIaHyBaHHSA MICT i rpoMaz, PO3BUTOK PO3YMHOI”
JIOTiCTMKM, IPO30pe YIpaBIiHHS BinbymoBo yepes nudpoBsi miaThopmu ta
3aJyYeHHSI TPOMAJISTH 10 IPUIMHSITTS pileHb. 3 dhisocodcbkoi TOUKM 30py 1ie
O3Hayae 3MiHy HapajgurMu: BiJl BiTHOBJEHHS MMHYJIOTO 10 ITPOEKTYBaHHS
Mait6yTHbOTO. CMapT-peTioH y IMX YMOBax CTa€ He JMIle TeXHOJIOTiYHOI0
CUCTEMOIO, a ¥ iIHCTPYMEHTOM COIiaJIbHO1 CTiliKOCTi, JOBipM Ta MPUCKOPEHO1
MojepHisalii YKpaiHu B yMOBax I7100aJbHOI HECTAOIIbHOCTI.
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EKOHOMIKA BIAHOBAEHHS: CTPATETIT
YIIPABAIHHSI AKTUBAMM
MIATIPMEMCTB Y IICASIBOEHHMI TTEPIOA

cryn. PopMyBaHHS aallTUBHMUX CTpaTeriil YIIpaBIiHHS aKTMBaMM Iif-

B MIPUEMCTB B YMOBaxX €KOHOMIiKM BiJHOBJIEHHSI 3yMOBJIeHe MacCIITaOHOI0
IeCTPyKIli€lo MaTepianbHO-TEeXHIYHOTO 6a31Cy BiTUM3HSIHOTO Gi3HeCy Ta pyii-
HYBaHHSIM TPAAUIIiiHMX JIOTiCTMKO-MapKeTMHTOBMX 3B>S13KiB BHAC/iJOK BOEH-
HMX [i7t Ha TepuTopii YKpainu. Y 3a3HaUeHUX peasisx KaacuuHi mogesni pinaH-
COBOTO MeEHEe[)KMEeHTy BTpPauyaloThb CBOI0 pPeJeBaHTHICTb, 1[0 iMIIEPaTMBHO
B/MAara€e HayKOBOTO OOIDYHTYBAaHHSI HOBITHIX MigXoniB n0 36amaHCyBaHHS
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000pPOTHOTO KaITiTa/ly Ta MOJEpHi3allii HeOOOPOTHMX aKTUBIB 3a1s1 3abe311e-
YeHHSI KUTTE3AATHOCTI CYO’€KTiB TOCIOJApPIOBAHHS Ta IMOCTiHIYCTPiaTbHOTO
BiIpomKeHHS HalliOHAJIbHOI €KOHOMIKI.

OcHoBHa yacTuHa. [IToBoeHHA eKOHOMiKa BiZJHOBIEHHS SIBJISIE COOOIO CIie-
undivyHMit apxXiTeKTOHIUHMII eTall, SIKUIi JOKOPiHHO Bifpi3HSETHCS SIK Bif,
($a3u rocTporo BOEHHOTO 3aHeNasy, Tak i Big mepiomy cTabibHOTO €KOHO-
MiUHOTO 3pocTaHHS. [0JIOBHA CYTHICTh 1IbOI'0O eTally I10JISITa€ B iMIepaTuB-
HOCTi ToTasbHOI TpaHcdopmailii 6i3Hec-mopesneil Ta iXHbOi agamrailii g0
rmapaMeTpiB HOBOi eKOHOMIUHOI pea/JibHOCTi. BHaC/IimoOK BO€EHHUX MOili €Ko-
HOMiUHe cepeiOBHIlle BTpayae KOJUIIHI CUCTeMHi OpieHTUPH, peTpociek-
TUBHI CTaTUCTMUYHI [aHi IMOBHICTI0O BTPAyalOTh PeIeBAHTHICTb, a iHCTUTY-
iliHI 3B’A3KM PO3PUBAIOTHCS. Y TaKUX TYpPOYIEHTHUX peasisix KIIOYOBUM
IiJTbOBUM OPi€EHTUPOM IJIs MiANPUEMCTB CTAa€ HEe MaKCUMi3allisi mpuoyTKy
B KOPOTKOCTPOKOBiJ IepCIieKTuBi, a 3a6e3MeueHHs CTPaTerivHoi sKMBy4OCTi
Ta CTPYKTYpHOi THY4YKOCTi. Crienmdika MOBOEHHOTO Iepioay BMMarae ogHoO-
YaCHOTO BUpIIlIeHHS 3aBIaHb HiBeIOBAHHS HACTIAKIB (Gi3MUHOr0 3SHUIIEHHS
OCHOBHOTO KaIliTasy, OJ0aHHs MO0KOoi seMorpadiuyHoi Kpu3u Ta ONTHU-
Mi3arii KagpoBoro 3abe3rneyeHHs B yMOBaX MacCIITaOHMX MiTrpalliiiHUX IIpo-
ueciB. [lep>kaBa Ha 1IbOMY eTalli IepeTBOPIETHCS Ha KIIOUOBOI'0 MaKpOeKo-
HOMIUHOTO PeryisiTopa, sKuii yepe3 iHCTPyMeHTH 1[iJIbOBOTO piHaHCYBaHHS,
TPAaHTOBMX IIPOTpPaM Ta MOJATKOBMUX IpedepeHniit popmye HOBi iHCTUTY-
1ifiHi MexXi QYyHKI[iOHYBaHHS PUHKY. TaKMM YMHOM, IIOBOEHHA €KOHOMiKa
BiJHOBJIEHHS CTa€ KaTa/li3aTOPOM IIPMMYCOBOI eBoIOLii 6i3Hec-cucreMm, e
piBeHb KOHKYPEHTOCIIPOMOXXHOCTI MiAMIPUEMCTBA BU3HAYAETHCS MIBUIKICTIO
pedopMaTyBaHHS 10r0 BHYTPIITHbOTO MTOTEHIliaTy ITi/; MiHIMBi 6€31MeKoBi Ta
PUHKOBi BUKIUKMU.

V 3a3HaYeHMX HECTaOIIbHMX YMOBAX TPAOUIIiMHI MMiAX0aM IO YIIpaBIiHHS
aKTUBaMM ITAIPUEMCTBA A€MOHCTPYIOTh ITOBHY HeedeKTMBHICTh, OCKiJIbKM
KJIACUYHUIA iHCTPYMEHTapiil po3po6siBCsT 3 PO3paxyHKy Ha MPOrHO30BaHICTh
Ta JIiHIiHICTh €KOHOMIUHMX IIpoLeciB. TpaauiiiiiHuii MeHeI;KMeHT Heo60pOT-
HMX aKTMBiB, 3aCHOBaHMIt Ha KalliTaJOMiCTKOMY IJIaHYBaHHi Ta OIiHIIi iHBec-
TULIIHUX TIPOEKTIB Uepe3 MOKa3HUKM YMCTOI IpUBeAeHO0I BApTOCTi uu repiogy
OKYITHOCTI, ITepeTBOPIOETHCS HA CYKYIIHICTh IiNOTeTUYHUX MPUIIYILEHb Yyepe3
HEeMOK/IMBicTb (popmyBaHHSI BepudikoBaHUX (GiHAHCOBUX ITPOTrHO3iB. Bemmki
BUPOOHMYI TUTONi, crienMdiuHe ycTaTKyBaHHS Ta iHIII CTallioHApHI OCHOBHI
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3aco0u 3a YMOB pyliHyBaHHSI eHepreTMyHoi iHhpacTPyKTypu UM BTPATU CUPO-
BUMHHMX PUHKIB MUTTEBO TPAHCPOPMYIOTHCS Y HEJTiKBiIHUIT «MepTBUIi Kalli-
Taj», TeHepylouYN ITOJATKOBI BUTPATK Ha YTPMMAaHHS 6e3 CTBOpPEeHHS A0JaHOi
BapTocTi. Kpim Toro, skopcTka reorpadiyHa npus>sa3Ka akTUBOBOiI 6a3u migBu-
IIy€e piBeHb CTpaTeriyHoi Bpas3JIMBOCTi 6i3HeCy, TOAi SIK TOBOEHHA AMBepcudi-
Kallisi BUMarae BMCOKOI IMPOCTOPOBOi MObiIbHOCTI. AHa/IOTiuHa Kpr3a Heedek-
TUBHOCTI XapaKkTepHa i [l KJIaCUUYHUX Mojesieii yIpaBaiHHS 000pOTHUMU
akTuBamu. [lommpeHa KOHIEMIIisI JOTiCTUMKM MiHiMi3allii CKjaaJCchbKMX 3arma-
CiB y peanisgx IeCTPyKIlii TPaHCIIOPTHUX KOPUAOPIiB MPU3BOAUTD OO0 KPUTUU-
HOI 3yMMHKM OTMepallifiHoro UMKy, [0 3MYIIYE MiAIPMEMCTBA ITePEXOIUTU 10
crparterii popmMyBaHHS cTpaxoBuXx OydepiB. TpaauiliiiHi MeToau OLIiHKY 1e6i-
TOPChKOi 3a60pProBaHOCTi HA OCHOBI PETPOCIIEKTMBHOIO aHaTi3y 3BiTHOCTI
KOHTpAareHTiB He 3/IaTHi 3a0e3MeYnTy HaJIeXXHUI piBeHb KOHTPOJIIO, a JIibepa-
Ji3allisi KOMepIIiifHOrO KpeaAUTYBaHHS 3a YMOB CMCTEMHOI0 OpaKy JIiKBiTHOCTi
HeMIMHy4Ye TIPOBOKYE KacoBi po3puBu. HaBiTh yTpUMaHHS 3HAUYHUX 3aJUIIKIB
I'POIIOBMX KOIITiB HAa paxXyHKaxX BTpauya€ eKOHOMIUHY IOIiJIbHICTb Yepe3 BUCOKi
indnsauiitHi pusmky, mo norpebye TpaHchopmallii Beiei cuctemMmu yrpaBiiHHS
KalliTajJ0M Yy THYYKY, AiIKUTaNIi30BaHy MOZe/b, 30aTHY 1O MUTTEBOIO Orepa-
LIi/iHOT'O MaHeBpY.

BucnoBku. Ha 0CHOBI MpoBefeHOro TeOPeTUYHOTO aHasli3y CYTHOCTI
TMOBOEHHOT €KOHOMIiKM BiJJHOBJIEHHS Ta AEeCTPYKTUBHOTO BIJIMBY BOEHHUX
IIOKiB Ha MisUIbHICTb CY0>EKTiB roCrmoAaploBaHHS MOXXHa CHOpMYITIOBATHA
KiZbKa y3arajJpHIOUMX BUCHOBKIB. [lo-mepiie, eTan MOBOEHHOTO BiJHOB-
JIeHHS € YHIKaJbHUM i CAaMOCTiiHMM IepiofgoM Yy KUTTEBOMY IMKJi 0i3-
Hecy, SKM1ii BUMarae moBHOI BiIMOBM BiJ, CTaTUUHUX MOJeJieit yIpaBaiHHS
Ha KOPUCTb AMHAMIUHOI CTifIKOCTi Ta THYYKOCTI, e TOJIOBHUM KpPUTEPieEM
YCHOIITHOCTI CTa€ 3AATHICTh OO IMBUAKOI agarTaliii BHYTPiIHbOI CTPYK-
TYpU 10 YMOB HOBOi HOpMaJIbHOCTI pMHKY. [To-mpyre, KIaCUUYHUI iHCTPY-
MeHTapiil MeHeIKMeHTy He0OOpOTHUX Ta OOGOPOTHUX aKTUBIB MOBHICTIO
BTPAyvya€ CBOIO PEJIeBAHTHICTh B YMOBAX TillepHEBU3HAUYEHOCTi, OCKIJIbKU
TpagulifiHi MeTOAM KamiTaJbHOI'O iHBECTyBaHHS IepeTBOPIOIOTHCS Ha
TeOpeTUYUHi NPUITYIIeHHS, a KOHIeIlili MiHiMi3alii cKIagchbKMX 3ama-
ciB i nibepasipbHOTO KOMEPIifHOTO KpeAUTyBaHHSI MPOBOKYIOTh 3YIMUHKY
BUPOOHMIITBA Ta IMMOOKIi KacoBi po3pusu. [lo-TpeTe, enMHUM e(PEeKTUBHUM
pillleHHSIM I/ peaHiMalii migmpMemMcTB Ta 36epeskeHHs IXHbOTO iHHOBA-

114 INTERNATIONAL SCIENTIFIC PROJECTS
Chicago, United States of America * June 2—-4, 2026



SECTION 14. Economics, Management, Marketing & Strategic Development

Li/fHOTO ITOTeHIliaay € po3pPoOKa i BIPOBAIKeHHS aJalITUBHUX CTPATETiil, y
MeXax SIKMX MOJepHi3allisi MaTepiaJibHO-TeXHIUYHOi 6a3u Mae BigbyBaTucs
Ha IpuHLOMIIAX OudpoBisalii Ta eKOJOTiYHOCTi, MepeTBOPIOIYM BaXKKi
OCHOBHI 3ac001 Ha MOGIJIbHI Ta TEXHOJIOTiUHI pecypcu, TOi SIK yIIPaBIiHHS
000pOTHMM KaIliTaJIoM MOTpedye CTBOpPeHHS 6e3neuHux OydepHux 3arma-
CiB, JXOPCTKOTO KOHTPOJIIO JIIKBiIHOCTI Yy peasibHOMY uaci Ta guBepcudika-
il mkepes nmocrayaHHs. @opMyBaHHS TaKMX I'HYUYKMX MiTXOHiB HA MiKpo-
PiBHi € JXMTTEBO HEOOXiTHUMM KPOKOM He JIMIIEe IJISI BUKMBAHHS OKPEMMUX
KOMTMAaHii, a i IJIsT MacITabHOTO MOCTiIHAYCTPiaTbHOTO BiIPOMKEeHHS BCiei
HalliOHaJIbHOI eKOHOMiKM YKpaiHM Ha IMPUHIMIIOBO HOBUX TEXHOJOTid-
HMX 3acajiax.

BAAVMMHCBKA Oabra MuxaiaiBHa,

AOKTOP IPUAMYHMX HAyK, Ipodecop,

npodecop kadbeppu Teopii, icTopii Ta KOHCTUTYLIMHOTO TIpaBa
HHI npaBa Ta mpaBOOXOPOHHOIL AIIABHOCTL

ABBiIBCHKOTO A€P’)KaBHOTO YHIBEPCUTETY BHYTPILIHIX CIIPaB,
ORCID ID: https://orcid.org/0000-0002-0168-143X

I M. AbBiB, YkpaiHna

TPAHC®OPMAIIA OPUAUYHOI AOKTPUHU
B YMOBAX BIVIHU
(Bip Teopii A0 mpaBO3acTOCyBaHH)

cryn. Uy cripaBzi Teopis mpaBa BTpadyae CBOI JOKTPMHAIbHO BU3HAUEHI
B no3utii? Yu cydacHi BUKIMKU (SIK-OT TIPUPOAHI KAaTaKIi3MM, BiliHMU,
HaJ3BMYaiiHi MTpaBOBi peXkuMu, BTpaTa BifuyTTs 6e3meKkyu Ha PiBHi JepskaBu
i okpemoi JMOAVMHM 3 aKIleHTOM Ha HeMMHYYOCTi iHIIMX peaJibHOCTel -
BipTyaJqbHOTrO CBIiTY, IITYYHOTO iHTEJEKTY, KPUIITOBAIIOTU, MAHIMyASIil i3
TLJIOM JIIOAVMHY Ta 6araTo iHIIOro) BUBOASTH IMPABO HA HOBUIT piB€Hb PO3BUTKY,
a 4yM, HaBITaKM, CTBOPIOIOTh 3JIaMM ¥ PO3PUBU MiK IOPUAMUYHOIO JOKTPUHOIO
Ta IOPUIVMYHOI MPAKTUKOIO, PYHHYIOUM HOPMATUBHICTh TIpaBa i TMUM CaMUM
HiBeJII0I0UM 0r0 OCHOBHY (YHKIIIOHAJIbHY BAAcTMUBiCTb? UM, Moske, Bce i3
MIpaBOM rapas/i, a ILie TiIbKU i10T0 CIIPUIHSATTS JIIOAMHOIO HaOyBa€ CIIOTBOPEHMUX
PUC TIiJ1, BIVIMBOM JeCTPYKTUBHUX YMHHUKIB?
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HacrpaBni 3anmmraHb HaBKOJIO ITpaBa HabaraTo OGinbine. €EauHE, B YOMY
€ TeBHICTb, — 1Ie Te, 110 MPaBO JeAasi yacTillle CTae MpeaMeTOM MiXIUCIIN-
IJIIHAPHOTO BUBUYEHHS 3 aKTMBHUM 3a/lydeHHSIM ¢inocodii repmeHeBTURYM i
KPUTUYHOT'O aHaji3y. 3aBOsSKM UM METOHOJIOTIUHMM ITiIX04aM MOXKHA CIIO-
YaTKy CTaBUTY MPaBUJIbHI (TOOTO BIYYHi) 3aNIMTaHH i, BiITIOBigaounu Ha HUX,
IIYKaTy Ta 3HAaXOOUTY HOBi afileKBaTHi yacy MOIJIsiAY Ha MpaBo.

OcHoBHA YacTHHA. Y KOHTEKCTi TpaHcopmallii :0puaMIHOI JOKTPUHMI
IOLIBHO OKPECTUTY TPU OCHOBHI ITPOEeKIii:

v/ 10 came TpaHChHOPMYETHCS (IOKTPUHA SIK CUCTeMa ifieil mpo mpaBo, un

MPUHIUIN SIK OCHOBHI MifBaIMHM IIpaBa, a UM caM Mpoliec MpaBopo3y-
MiHHS K [IPOSIB MUCJIEHHEBUX CIIPOMOXKHOCTEN JIIOAVHMN);

v/ 10 BIUIMBAE Ha II0 TpaHchopMallito (coliabHa peaybHICTh CYCIIiTb-
CTBa, CTaH BiliHM B Jep)kaBi, 3aMmiHa i IMigMiHa I[iHHOCTel) Ha piBHIi
CIJIBHOT i Ha piBHi iHAMBIZA, PO3TaTY)KEHHS MOTPe6OBMUX KOHIIEITIB
JIIOOVHY YU 1OCh iHIIIe);

v/ 110 BUHMKAE B pe3y/bTarti 1iei TpaHchopmaiiii (6isbimii 06csT nMpas y
JIIOOVMHM 3 HaroJIOCOM Ha ix (mpaB) Ta ii (JI'oAMHM) CaMOLIiHHOCTI, pO3-

LM peHHS TIOBHOBaXKeHb Aep>kKaBHMX OPTaHiB Ta iX IIpeaCcTaBHMKIB 111010
3aCTOCYBaHHS «BJIaCHOTI'0» PO3CyAY, HOBi MOJIesli ITPOIleciB i Ipoleayp
NpaBopeasisalii, 3MiHa MPOIOPILiii MiK HOPMOIO i BUHSITKOM TOLIO).
[ToHATTS «lOpUAMYHA OOKTPUHA» — Ile OfHA i3 KaTeropiii cydyacHoi Teopii
MpaBa, [0 3aJIMIIAETHCS AUCKYCiifHO0, 60 OMHOYACHO BU3HAETHCS i (HOPMOIO
IOPUANYHMX 3HAHb, i CUCTEMOIO ifleli Ta KOHIIeIIIili, i CKIaA0BUM eJleMeHTOM
MPaBOBOI KyJIbTYpPH, i 3aC060M BIUIMBY Ha ITPOLIECH TTPABOTBOPUYOCTi Ta MPaBo-
3aCTOCYBaHHS, i HaBiTh JiKepesioM IpaBa.
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Jlo TOro X, y Cy4acHiii Teopii IpaBa CIioCcTepiraeTbCs TEPMiHOIOTiUHA «PO3-
MUTICTb»: METOJOJIOTIYHO HETOTOKHI ITOHSTTS 4aCTO BXKMBAKOTHCS SIK CMHOHI-
MiuHi (fopuINYHa JOKTPMHA — IIPaBOBa JOKTPMHA — JOKTPMHA IIpaBa — CyL0Ba
OOKTPMHA — JOKTPUHAIbHE NTPaBOPO3yMiHHS TOLIO).

HaykoBa miTepaTypa MiCTUTh [eKiJibka MiAXOMiB IO PO3YMiHHSI IOPU-
IVNYHOI TOKTPUHU, SIKi YMOBHO MOXHAa 3TpyITyBaTM y KJIaCMUHi Ta HOBiTHI.
o KIacMYHUX CIOCO6iB MOSICHEHHS IPUAMUYHOI JTOKTPUHY HajleXaTb Mpu-
ponuormnpaBoBuit (I'yctaB Pambpyx, Jlon ®ymiep), mo3uTuBicTcbkuii (IkKoH
OcrtiH, I'anc Kenb3en), icropuunnit (Ppigpix Kapn don CasiHbi), coriono-
rivauit (Esren Epnix, Pocko ITayHpn). 3BuuaiiHo, imei «kiacukiB» dopmy-
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BaHHS IOPUANYHOI AOKTPUHM (SIK-OT KOHLEITHM: BHYTPIIIHS MOpab MpaBa,
yycTa IOpUAMYHA HayKa, ’KMBe IIpaBoO, MPaBOBMII Ayx HapoAdy, colliajibHa
iHKeHepist Ta iHII) TpoiIIM armpoballiro Y4acoM i MalTh YMMaJIO afeMNTiB
Ta onoHeHTiB. ToX yci HacTymHi Teopii MoskHa O6y/0 6M BBaskaTu SIK ITOCJIi-
IOBHi. AJle HOBiTHE 6aueHHSI IOPUINYHOI TOKTPUHM MAa€ CBOi 0COBIMBOCTI,
OCKiJIBKM Ha BiIMiHY Bif romepenHix migxoniB (1o 6a3yBanucs Ha aHasmi3i
MpaBa B KOHTEKCTi J10r0 MOXOAKeHHS — MPUPOSHOr0, Jep>XaBHOTO, iCTOPUY-
HOTO, COIliaJIbHOI'0) CITPOEKTYBAJIO Aello iHIIMi pakypc i choKkycyBasio yBary
MMCIUTENIB Ha TpaBi Ta crocobax ioro peasisarii. Tosk HOBITHSI TUITOJIOTisI
IOPUAMYHOI JOKTPUHU PO3KPUBAETHCS Uepe3 iHTepIIpeTalliiiHuii (BMOKpeM-
JIIOETHCSI TIpU3Ma CYALIBCbKOTO yrispay, PoHanpg [IBOpKiH), KOMYHiKaTUB-
HUI (QKIEHTY€ETHCSI MOBA IOPUIAMUHOTO AVCKYPCY SIK CIOCIO TMOPO3yMiHHSI,
IOpren l'abepmac; Ta KOMYHiKalis couianbHux cucreM, Hiknac Jlyman),
iHCTUTYLi/iHMIT (HArOMOWIYEThCSI HA CTaOiMi3aliiiHiil CIIPOMOKHOCTI HOpU-
OIVUYHOI JOKTPUHMU SK JieranaizaiiriHin incrturynii, Hin MakKopmik; Ta anb-
TepHATUBHIN Teopii mii «ioriunmx Hopm», OTa BaitHbeprep), MOCTIIO3UTH-
BiCTCHhKMI1 (IOMiHAHTaMM CTAIOTh IIpaBa JIOAMHU, MPUHIIUI OIPOTOPIifiHOCTI
y iX peanisaiiii, mMpaBOBa BU3HAUYEHICTh COIiaIbHOI AiliCHOCTI Ta IOPUAUIHO]
npakTuku, Kapi IMorrep), akcionoTiyHmit (IpiopuTeT Haa€ThCsI 3aKOHHUM
iHTepecam Ta moTpe6aM JIIOAVHM SIK COI[ia/IbHOTO CY0’eKTa i IK GiosoriyHoro
Buny, [lerpo Pa6inoBuy, Timori CHaiimep) Ta MeTaMOAEPHiCTChbKUIA ITiIXOAN.

I BylacHe 11e¥t ocTaHHi — MeTaMoaepH K (inocodist Ta morsia Ha KUTTS
(Jenien I'vopr Ta Emine Ejinep ®piic, sgKi OPYKYIOTb CBOI JOCTiAKEHHS ITi[
KOJIeKTUBHMM IIceBAOHIMOM I'aH3i ®paiiHaxXT) — HaluiTKille BigmoBimae uud-
POBi30BaHili, MMOCTIHAYCTPiaIbHilN, III06aTi30BaHil ernoci, 6a3ylounch Ha igesx
MoJiepHY (Bipa B HayKy, IIporpec, 1eMOKpaTito, MepUTOKPATUIHMIA COllianbHMI
MOPSIZIOK i pO3YM JIIOAVHM) Ta IMTOCTMOAEPHY (KpUTHUKA BCix cep Hayku, HEHO-
Bipa 10 mporpecy, aklleHTyBaHHa Ha CMMBOJIaX i KOHTEKCTaX, MyJIbTUKYJbTYP-
HUI TIOPSIIOK i 3HMIEHHS 6Giocdepy camMolo K JIIOAMHOK), TEMOHCTPYE TOK-
TPUHY SIK CIIOCi6 afarTalii moaiTUKM / €eKOHOMIKM / ITpaBa / iHIIMX COLiaTbHUX
CUCTeM 0 CBiTYy, SIKMIi CTa€ Aemasi CKIaAHIIIMM, BUOKpPEMJIEHHS YHiKa/IbHOI
pOJIi JIID[ICTBA B €KOCUCTEMAax TOI0. MeTamMoAepHi3M BipUTb He B «KiHLIeBi CyT-
HOCTi» (SIK-OT CBilOMiCTb, JOOPO, 3J10, MACKYJIiHHICTb, PeMiHHICTh TOIO), a B
Te, IO BCi IIi peHOMEeHM € KOHTEKCTyaJIbHMMU iHTepIpeTalisiMu, sSIKi oCTaan
3i 3B’43KiB i MOPiBHAHB; 1[0 HEOAMiHHE ITPAaBO KOXKHOI iCTOTM — OYTU TaKoOIo,
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SIKOI0 BOHA €; o 6iosorist i dyHmamMeHTaJIbHUI KUTTEBUIL ITOCBif JIIOICTBA
OyIyTh 3MiHIOBAaTUCSI 3aBASIKM HAylli Ta TEXHOJOTiSIM (Ile Ha3MBAEThCS TPaH-
CTyMaHi3M — 6e30c060Be Ta CBITCbKe MParHeHHs JTI00UTH OIVKHBOTO 3 paju-
KaJbHUM He3acCyIKeHHIM) [2, c. 148-149].

Hab6yTuit moci KoHIeNTyaJbHUIT MaTepiaa Teopii nMpasa, MOOYAOBaHMIT Ha
MUHYJTi} TIPaKTUIli, B>Ke He 33I0BOJIbHSIE TEOPETUUYHOTO y3araJibHEHHS HOBOTO
IPaBOBOTO AOCBiTY i 0OYMOBJIIOE€ HEOOXiIHICTD SIKICHOTO OHOBJIEHHS IIi€i Teo-
pii. OueBMIHO, aKTYaJTbHUMM TYT € POGIEMM CITiBBiTHOIIEHHS ITPUPOTHOTO i
MMO3MUTUBHOTO IpaBa, TyMaHi3allii 3aKOHOIABCTBA, AiaJeKTUKY MyOJIivHOro Ta
MPUBATHOTO MpaBa, HAlliOHAJIbHOTO 3aKOHOAABCTBA Ta Mi’KHapPOJHOTO IpaBa,
3[i/iICHEHHS 3arajJioM IMPaBOBOIO PEry/JIioBaHHSI CYy4aCHUX CYCITUIbHUX Bifl-
HOCUH TOIII0. MOKHa cKasaTu, 1110 CyyacHa IMpaBoOBa IMPaKTUKa MOPOKYE, MO
CyTi, HOBY Teopilo IipaBa (UM MeTaTeopilo), SKa MOKJIMKaHa i y3araJIbHUTH BeCb
OOCSATHYTUI TIPaKTUUHUIA OOCBid, i mepegdaunTy MUISXM OTO ITOIAJIbIIOrO
pO3BUTKY [1, c. 86].

E€BporieiicbKa TpaauIIisi aHaTi3y IOPUANYHOI JOKTPUHM Aenasli 6ibIine opi-
€HTYETbCS camMe Ha IMPaKTUKy MiXXKHApOOHUX CYiB, 30KpeMa EBpPOMeiicbKOro
Cyny 3 IpaB JIOOUHN.

Cepeq yKpaiHCbKMX TEOPETUKIB MpaBa, SIKi 3aliMaloTbCs BUBUEHHSIM IOpH-
OUYHOI TOKTPUMHM, 3apa3 0COOIMBO aKTyali3yIOThCs MO3UILii pO3yMiHHS ii K
IiKepesa ImpaBa, MeTOJ0/IOTiYHOTO TUII0PaTi3My Ta iHCTPYMEHTY TPaBOTBOPYO-
CTi ¥ mpaBo3acTocyBaHHSs. OCOOIMBO 1ie TTPOSIBMIIOCS 3 ITOYaTKOM ITOBHOMACIII-
TabHOi BiliHM, B KOHTEKCTi BMMYIIeHOi TpaHcdopmallii Bciei mpaBoBoi cuc-
TeMM YKpaiHM Ta NOAA/IbIINX TeHAEHIIil 10 €BpoiHTerpailii.

I B 11ili py3MK-Opi€eHTOBAHI MPaBOBIiii AiliCHOCTI BUKPUCTATi3yBaBCS OAVH
BaK/JIMBUII MOMEHT — CIIpaB/i BimOysacs 3MiHa JOCTiIHUIIBKOTO (POKyCy: Bif,
KJIACMYHOTO T€OPETUKO-IIPAaBOBOTO aHaJIi3y IOPUANYHUX SIBUILL 10 MisKIUCIA-
IUTiIHAapHOCTi, 3HAKOBOI, I[iHHICHOI Ta KOMYHiKaTMBHOI IIpUPOAM IIpaBa.

Tomy MOsKHA ITPOTHO3YBaTH, 1[0 HAOIMKUYA TIePCIIEKTUBA PO3BUTKY I0PH-
IWYHO1 TOKTPUHM, IPUHANMHI B YKpaiHi, MaTMMe BEeKTOP CeMiOTMYHOTO aHa-
Ji3y (BisyaJibHMX i BepOajbHMX CMMBOJIIB i 3HAKiB IPaBOBOi MHilicHOCTI) Ta
Habynme dbopmu IOPUIMYHOI KOMYHIiKallii (i3 3aCTOCYBaHHSIM MeTaMOBM ITpaBa
Ta IOPUOMYHOTO AVICKYPCY B HAA3BMYAMHMX yMoOBax). OmgHMM i3 Hamnoinbin
IMOKa30BUX MPUKIIAIIB IIbOTO € iHTepec 0 TisIAbHOCTI Cy/IiB, CYAIiBChbKOI apTy-
MeHTallii Ta TPaKTUKH, iX posi y GopMyBaHHi HalliOHAIbHOI IOPUAMUYHOI TOK-
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TpuHU. Lle 3yMOBJ/IeHO MOTpPe60w 6asaHCy MiK OMepaTMBHUM pearyBaHHSIM
MMPaBOTBOPIIiB HA BUK/IMKM Yacy Ta SIKiCTI0 3aKOHOABCTBA, IIPAaBOBOIO BM3HA-
YEeHICTIO i aJanTUBHICTIO M0 ctaHAapTiB €C i cBiTy, a TaKOX HEOOXiAHICTIO
TpaHcdopmallii CycriJibHOI MPaBOCBiIOMOCTI 3 OJHOYACHMM 30epekeHHSIM
MPaBOBOIi iIeHTMYHOCTI YKpainu. 3Bu4aitHo, He 06iiimeThest 6e3 TpaHchopma-
11ii rasy3eBUX IPUANIYHUX AOKTPUH i TTIOSIBY HOBMX HAYKOBUX KOHIIETIIiii mpa-
BOPO3YMiHHS (SIK-OT 6€e3I1eK0BOi, iHpopMailliitHo-111ppoBOi TOIIO).

BucHoBKu. 3arajjom MokHa FTOBOPUTHU ITPO MIeBHY TeHAeHIIiliHiCTb MoAep-
HO1 IOpUANYHOI OOKTPUMHU 3 YiTKOK MPAKTUKOOPIEHTOBAHICTIO (KOMU AOK-
TPMHA BUKOPMCTOBYETHCS Y IMPABOTBOPEHHI Ta IMPaB03aCcTOCyBaHHi), €BPOiH-
TerpawiifHoI0 CIIPSIMOBAHICTIO (3 aKTMBHUM 3ano3nyeHHIM JokTpuH €CITI ta
iHIMX MiKHAPOOHMX CYMiB), BOEHHOIO TpachopMaTUBHICTIO (Uepe3 mpiopu-
TeT 6e3meKu, IpaB JIOAVHM B YMOBaX BiliHU, MepexigHOro mpaBocynns, mud-
posBisaiiii Ta iH.). Yce 1ie Ta 1e 6araTo iHIIOro BIUIMBAE HA CyYacHe PO3YMiHHS
IOPUINYHOI TOKTPUHM i J€MOHCTPYE Tiepexif BiJl By3bKOTO HOPMATUBI3IMY JI0
KOMIUIEKCHOTO MIKIMCIIMILIIHAPHOTO 6aueHHs, a 11e IOBOAUTb, 1110 I0pUIMUHA
IOKTpMHA MpeTeHAy€E Ha CTaTyC CaMOCTiAHOTO ejieMeHTa IIPaBOBOI CUCTEMU
nep>kaBy SIK e(eKTUBHUI iHCTPYMEHT I0PMIMYHOI apryMeHTallii Ta jieriTuma-
1Iii CymoBOi MpaKTUKH, SIK (popMa coliiaJbHO-ITPaBOBOi KOMYHiKaIllii y 3ab6e3-
redyeHHi BepXOBEHCTBA IpaBa Ta 3aXMCTy IIpaB JIOOMHMU, K JOJaTKOBUI Mexa-
Hi3M hOpMyBaHHS ITPABOBOI AiliCHOCTI /i HABIiTh MPABOBOI MOJITUKM AeP>KaBU.
CyuyacHa lOpuAMYHA JOKTPMUHA IepebyBa€e y cTaHi TpaHcdopMalii Bim «cuc-
TeMM 3HaHb» 10 «yKepesa IIPaBOBOr0 BIUIUBY».

CnMCOK BUKOPUCTAHMX AJKEPEA:
1. AxtyanbHi nmpo6iemu dinocodii mpaBa: mocioHMK / 3a 3ar. pex. O. M. BaInHCbKOi.

JIpBiB : JIbBIYBC, 2017. 612 c.

2. HectneeB M. MeTamonepHiM: MiX 3acTapisiolo ipoHi€io i HOBOIO MMpicTio. Kuis :
Temmopa, 2026. 312 c.
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THE WAYS OF THE DEVELOPMENT OF
BURNOUT SYNDROME OF SPECIALISTS

ntroduction. Burnout syndrome was described by scientists (Drigas &

I Karyotaki, 2017). The scientists observed its manifestations in themselves
and their colleagues. Scientists studied the dominant characteristics, in par-
ticular, of the psychological state of healthy people who were in intensive
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and direct communication with their clients, patients in an emotionally tense
atmosphere while providing their clients with psychotherapeutic and psychoc-
orrectional professional assistance.

The main part of the article. Modern foreign researchers call this
phenomenon the term “burnout”, which means burnout, meaning profes-
sional burnout, which is well and in detail remembered, and it is also used
in colloquial speech to denote the effect of chronic addiction to alcohol,
toxic substances and drugs. It should be noted that in the English-language
psychological literature, scientists distinguish between the terminological
meanings of “burnout” and the psychotherapeutic and psychiatric seman-
tic content of the term “burn out”. The latter meanings are entirely related
to the residual phenomena of schizophrenia, the symptoms of which man-
ifest themselves somewhat differently than, say, chronic addiction to alco-
hol, toxic substances and drugs. That is, in English, the term “burnout”
is used for all these phenomena, including professional burnout. While in
Ukrainian, scientists distinguish between the terms “dependence” and “pro-
fessional burnout”. These terms are completely different in their meanings
and connotations, they are used in different contexts and with different
semantic loads.

We believe that the first stage of studying the problem of professional
burnout of a specialist, including a psychologist, was started with the phase
of searching for scientific terminology (starting from the 70s of the 20th cen-
tury, in the USA). The goal that scientists had in those years was to investi-
gate the nature, structure, functions and operationalize the concept of “profes-
sional burnout of the individual”. The object of empirical research in the 70s
of the 20th century, in the USA were specialists of the so-called “serving pro-
fessions” (doctors, psychologists, nurses, psychiatrists). At this phase of orga-
nizing empirical research in the 70s of the 20th century, in the USA, the phe-
nomenon of professional burnout was studied in two aspects — psychiatric and
socio-psychological ones.

Over time, the term professional burnout began to be applied to almost all
professions due to their “Man-Man” orientation, when the subjects of a special-
ist’s professional activity are other individuals with all the variety of their tasks,
problems and difficulties. Over time, the professional burnout syndrome began
to be studied in a broad paradigm of socio-psychological professions, as well as
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in various office workers, military personnel, managers of various composition
and levels. Also, representatives of certain professions from the “non-social
sphere” (for example, programmers, military personnel, pilots, drivers, engi-
neers, etc.) began to be considered subjects of psychodiagnostics (starting from
the 80s of the twentieth century).

Initially, the concept of professional burnout meant a state of inhibition
of a specialist’s personal resources, with the formation of feelings of his/her
own futility, uselessness and worthlessness. It is interesting that in modern
researches in Ukrainian science, different versions of the translation of the
English term “burnout” are used to describe this complex phenomenon: “pro-
fessional burnout”, “professional out burnout”, “professional down burnout”,
etc. The terms “professional burnout” and “mental burnout” are also used
somewhat synonymously. Although in the general scientific sense these ideas
about burnout are not identical, since they are based on similar mechanisms,
then they are perceived as somewhat synonymous ones.

Since the emergence of the term professional burnout, the study of this
complex phenomenon has been significantly complicated in terms of its mul-
ticomponent nature, semantic ambiguity and multiplicity. In empirical stud-
ies deal with the description of the phenomenon of professional burnout, three
main theoretical fundamental approaches can be distinguished:

a) anindividual approach to professional burnout, when the main personal
characteristics of one individual are perceived, which characterize this
phenomenon of professional burnout;

b) an interpersonal approach to professional burnout, when interpersonal
relationships between subjects of social interaction are taken into
account, that is, the relationships between the psychologist and his/her
client (clients);

c) an organizational approach to professional burnout, when not just the
relationships between the psychologist and clients are perceived in the
foreground, but the organizational space of these relationships, that is,
the organization of the professional activity of the psychologist with
his/her clients.

Each of the approaches mentioned and described by us describes the emer-

gence of the phenomenon of professional burnout at separate levels of exis-
tence of this burnout, existing as if autonomously and independently of each
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other. This contributes, first of all, to the fact that quite often there appears an
original tendency towards some exaggeration of the significance of certain psy-
chological factors, in particular, hyperbolization of the significance of either
highly personified personal factors, or individual disparate factors associated
with the so-called production, professional and organizational stresses.

Among the individual approaches to the burnout syndrome, the most
famous it is the existential approach. According to the scientists (Gathercole,
Pickering, Ambridge & Wearing, 2004), professional burnout is most likely to
occur, first of all, in social workers who have too high a level of personal and
professional demands. When highly motivated specialists who always identify
with their professional activities and consider them to be extremely import-
ant and especially socially useful, as a result experience great troubles and fail-
ures in achieving their professionally significant goals. Therefore, psycholo-
gists begin to feel that they are completely incapable of making a significant
contribution to a well-organized professional activity, and they, as a rule, as
a result of this negatively defined professional activity, burn out profession-
ally. Professional activity, which was the meaning of existence for this psychol-
ogist, initiates great disappointment in him/her, which over time leads to pro-
fessional burnout.

Representatives of interpersonal professionally significant psychologically
centered approaches see the cause of professional burnout as significant
for disharmony of relationships between psychologists and clients, which
emphasizes the importance of professionally significant interpersonal
interactions in the emergence of the burnout syndrome. In particular, scientists
believe that the main cause of professional burnout is quite tense in terms of
relationships between psychologists and clients as subjects of their professional
activity. The psychological danger of such relationships between psychologists
and clients lies, first of all, in the fact that professional psychologists deal
with personal personified and socially significant problems, which sometimes
contain in their content a negative professionally significant actualizer, which
in any case exists in the professional activity of a psychologist.

Unlike the individual and interpersonal approaches, the organizational
approach focuses our attention, first of all, on the psychological factors of the
professionally significant social environment as the dominant psychologi-

cal factors of professional burnout. Such psychological factors also include an
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unusual paradigm of professional activity and the actualization, first of all, of
its deep component, a narrowed, undetailed field of personally and profession-
ally significant contacts, the psychologist’s lack of absolute independence and
sovereignty in their professional activity.

Conclusions. At the present time, there is also an active discussion on the
problem of the correlation of such concepts as “professional stress” and “pro-
fessional burnout”. Thus, professional burnout is often considered through the
actualization of the phenomena of “absolute professional deformation”, “psy-
chological and professionally significant protection”, “psychological stress”,
“psychological state”, etc. Nevertheless, professional burnout is an absolutely
independent, independent sovereign phenomenon that is not reduced to other
professionally significant states of the personality that occur, in particular, in
the professional activity of a teacher (stress, fatigue, neurosis, depression, psy-
chosis, psychasthenia). Although some researchers and theorists tend to con-
sider the mental process of professional burnout as a sufficiently long pro-
fessionally significant stress that determines the experience of the influence
of actualized stress factors. However, most researchers agree that stress and
burnout are, although largely related, somewhat independent phenomena that
determine their significant impact on the individual, their professionally and
personally significant experiences.

The relationships between professional burnout and stress of a psycholo-
gist can be considered by us from the standpoint of a psychologically signifi-
cant, temporary factor that primarily affects the successful adaptation of a psy-
chologist to his or her own professional activity, in order to update ways to
prevent professional burnout of psychologists. In our opinion, the main differ-
ence between stress and professional burnout lies, first of all, in the duration of
the consultative, psycho-correctional process that a psychologist organizes in
professional work with clients.
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EAEKTPOHHI IHOOPMALINHI PECYPCHU
B AIIABHOCTI APXIBIB

pXiBu, 6i6ioTexkn Ta My3ei mepekMBaIOTh CKJIAJHMIA €Tar CBOTO PO3-

ABMTKy, OJIHAaK iXHili Cy4aCHMI1 CTaH CYTT€BO Bifpi3HSETHCS Bif, MUHY-

soro. [lonpy BUKIMKM CbOTOAEHHS, MEPCIEKTUBY IXHbOTO MOLAIBIIOTO PO3-
BUTKY, Ha HAITy IYMKY, 3aJIMIIAI0ThCST TO3UTUBHUMMU.

3a3HauMMo, 10 CyyacHe Mi>kHapogHe iHbopMalliiiHe CyCITiJIbCTBO ITOTpe-
Oye 3abe3meueHHs TaKOro CIIOCO0y AOCTYIY A0 iH(opMallii, 1[0 MiCTUTbCS
B apxiBax, sIK ouu@pyBaHHS JOKYMEHTIB i HaJlaHHSI JOCTYITY A0 HUX uepe3
IHTepHeT. CbOromHi BITUM3HSHI [OepkaBHi apxiBM aKTUBHO 3[iliCHIOIOTH
ouydpyBaHHS CBOiX JOKYMEHTaJbHUX KOMIIJIEKCiB, METOIO SIKOTO € iX 30epe-
SKeHHSI 11 MaiiOyTHiX ITOKOJIiHb, @ TAKOK OTYUYEHHS 10 MiXKHAPOIHUX IU]-
POBUX apXiBHUX MPOEKTIB.

BasknuBi 3MiHM B iHopMalliiiHO-KOMYHiKaIliliHiii TisSJIbHOCTi Cy4acHOTO
CYCHiJIbCTBA 3yMOBWJIM iHTEHCUBHE BITPOBAJ’KEHHSI Ta BUKOPUCTAHHS M-
POBUX TEXHOJIOTiN i eleKTpoHHUX (POopM KOMYHIKaIlii B ycix cdepax sKUTTS.
CboronHi ckaagHo yaBUTH doauny XXI cT. mosa Mmexkamu IHTepHeTy. YHac-
JIIOK TaKMUX MPOILeciB 3’IBUINCS HOBI Jikepesna iHdopmallii Ta MmexaHi3Mu
po6oTu 3 Heto [1, c. 88].

Baxk/iMBUM CbOTOAHI € He juile 3abe3INeueHHs] OOCTYIY OO apXiBHUX
KOJIeKIIili, a 1 HaJaHHS KOpUCTyBadyaM uepe3 [HTepHeT MaKCUMMaJbHO TOB-
Hoi iHdopmarrii mpo ckiap i 3mict apxiBHux GoHzis. Tak, mpodecop Spocnas
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Kanmakypa! yBiB 70 HaykoBoro obiry gediHinito «iHpopmaTusalis apxiBHoi
crpaBu». SIpociaB CTemaHOBUY € aBTOPOM PO3AUIY MiApyyHUKa «ApXiBO3-
HaBCTBO» (2002 p.), B SKOMY PO3IJITHYTO OCHOBHI MOHSITTSI iHopMaTu3ariii
apxiBHOi cripaBu [2, c. 243-250].

IepkaBHi apxiBM pO3MIiCTWIM Ha CBOiX BeGcaiiTaXx Hacamrmepen Taki
iHdopmariiiii pecypcu, SIK eJIeKTpOHHI Bepcii JOBiIKOBOrO arapary: aHOTO-
BaHi rnepetiku GoHMIIB, iX CMCKM, MYTiBHUMKY, OIMCHU TOIIO. be3ymMmoBHO, Taka
iHgopmallist € HaI3BMYAITHO BasK/IMBOIO JIJIs1 KopucTyBauiB. KpiM Toro, Ha 6ara-
ThOX CalTaxX apXiBHUX YCTAHOB MPEJCTABJIEHO iHTEPHET-BUCTABKYU 3 aKTyaJlb-
HMX TIUTaHb BiTUM3HSIHOI iCTOPpIi, 1110 1a€ MOXK/IMBICTb AUCTAHIIiIIHO O3HAIOM-
JIIOBATHCS 3 apXiBHUMM JOKYMEHTaMMU.

Hampuknag, rpoBimHe miciie y pormax LleHTpaqbHOTO Aep>KaBHOTO ayIi-
OBi3yaJIbHOTO Ta €JIEKTPOHHOI'O apXiBy MOCiZal0Th €JIeKTPOHHI iHhopMalliiiHi
pecypcu. 30Kpema, TYT 36epiraroTbCsl mMaTepianay, MPUCBSYEHi TMapiaMeHT-
CbKVM, ITPEe3UIEeHTChKUM i MiciieBuM Bubopam B Ykpaini 2010-2019 pp., PeBo-
JIoIIis rigHocTi, yemmnionaTty €Bporm 3 ¢yro6omy UEFA Euro 2012 Ta iHmmMm
noxisim. IIpo mopmii kBiTHS 1986 p. MOokHA AizHaTHUCS 3 GOHIY «HOPHOOWMIIB-
cbKa KaTacTpoda — 25 pokiB moTromy». IHpopMmalrito mpo BimoMux misidiB yKpa-
iHCBKOI icTOpii, HayKM i1 KynbTypu — IBaHa ®@panka?, Jlecio Ykpainky®, Muxaiina
I'pymeBchroro?, Muxomy Amocosa’®, Muxaiina Kapiesa® Ta iH. — MiCTUTD eJleK-
TpOHHA apxiBHa Kosekiist «[opmicte Ykpaium» (9 om. 36.), crBopeHa 2018 p.
II>kepesiom 03HaOMJIEHHS 3 KyJIbTYPHUMM Hal0aHHSIMM YKPaiHChKOTO HApOIy
€ TaKOXX eJIeKTPOHHi pecypcu «Kpae3HaBCTBO Ta HApOJHE MUCTELITBO YKpaiHM»
(20 og. 36.) i «KynbTypHa cnagmuHa Ykpainu» (4 of. 36.) [3].

LIIAEA Hamae KopucTyBauaM AOCTYII A0 CBOIX apxiBHMX MaTepiasiB i3 Me-
TOIO iX HAYKOBOTO OITpallloBaHHSI, OTPUMMAaHHSI HeoOXigHoi iHopmarrii Ta mjs

1 Kanakypa SIpociaB CrenmaHoBu4 (H. 1937) — Bimomuii ykpaiHCbKUIt iCTOPUK, yKpaiHO3HaBeIlb, iCTO-
piorpad, mkepeno3HaBellb Ta apxiBo3HaBellb. JIokTop ictopuunnx Hayk (1980 p.), mpodecop (1981 p.),
BigMiHHUK ocBiTM YKpainu (1997 p.).

2 ®panko IBan SIkoBuu (1856-1916) — noet, rnpo3aik, ApaMaTypr, JiTepaTypHUit KPUTKK, TyOTIINCT,
repexsiaziay, HayKoBellb, POMaChbKMIL i MOMITUYHWI Aisd.

3 Vkpainka Jlecs (JIlapuca ITlerpiBaa Kocau (1871-1913) — mucbMeHHMLIS, ITepeKIafaukKa Ta KyJIbTypHa
IistuKka.

4 I'pymeBcbkuit Muxaitno CepriiioBnu (1866-1934) — icTopuk, rpoMajchKuii i MOTITUYHNIA TisTy.
T'onosa llenTtpanbhoi Pagu Ykpaincbkoi Haponuoi Pecry6mikm (1917-1918 pp.).

5 AmocoB Mukosna Muxaitnosuu (1913-2002) — kapaioxipypr, HayKoBellb B rajy3i Meguuyau Ta 6io-
KibepHeTuKHM, rpoMazCcbKuii fisty, akageMik HAH Ykpainu (3 1969 p.) ta AMH Vkpainu (3 1993 p.).

6 Kapues Mmuxaitno OsmekcauapoBuu (1923-1983) — po3po6HMK CYyHepKOMIT'IOTEpIB MJIsST CIIOCTe-
peskeHHsI 32 KOCMOCOM, KOHCTPYKTOP ofHi€i 3 mepiinx y c¢Biti EOM Ha TpaHsucropax (CPCP).
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iHIIMX 11ijIeil 32 YMOBU AOTPMMAaHHS BMMOTI UMHHOTO 3aKOHOJABCTBA YKpaiHU
1010 iHTeeKTyalIbHOI BIaCHOCTI, aBTOPChKMX 1 CYMDKHMX Ipas [4, c. 88-89].

[ mocmigHMKa apXiBHMX MaTepialiB B e/IeKTPOHHIN popMi BasKIMBUMU €
BMBUEHHSI Ta aHaJTi3 SIK BiZKPUTOi, TaK i mpMuxoBaHOi iHdopmaiiii.

C11iJi TaKOXX 3a3HAUYMTH, 1110 €JIEKTPOHHUM apXiBHMM pecypcaM puTaMaHHi
Taki o3HaKu [5]:

« TMIPUXOBaAHICTb MaTepiambHOI hopmu iHbopMmalIii;

« TmoTpeba y creliaibHMX TeXHIYHMX 3ac00ax JJis BiATBOPEHHS 3MiCTy

IIOKYMEHTa;

« 30epexkeHHs iH(opMallii y ¢aiiri 3a 101momMmorow nmdpoBoro Komy;

e CKJIAHICTh i 6araToOpiBHEBICTH BHYTPIIIHBOI CTPYKTYPH.

Komrmeken icTOpUIHUX JOKYMEHTIB, 1110 PO3TISITAI0ThCS, MAlOTh CBO1 OCO-
OG/IMBOCTI, cepe[t SIKMX BayK/IMBe MiClle TOCigae MUMTaHHS aBTOPCTBA. IcCHYye iiMo-
BipHICTb TOTO, 1110 Y CTBOPEHHI Ta HAalIOBHEHHi eJIeKTPOHHOTO0 iHhopMalliiiHOTo
pecypcy ogHOYacHO 6epe yJyacTh 3HAUHA KiJIbKiCcTh 0ci6. Tak, mepebyBaoun y
BJIACHOCTi HaBiTh OfHi€l opuan4yHoi a60 (i3muHOi 0c06M Ta, SIK ITPaBUIIO, BiT0-
Opaskaroun ii TisIIbHICTh Ta iHTEpecH, Take IKepeio Moke MaTyu 6araTboX aBTo-
piB i JOMMCYBaYiB, a OT’Ke — OAHOYACHO pernpe3eHTyBaTH CYCITiJIbHI HAaCTPOI Ta
CBITOIISIT, TIPeICTaBHMKIB Pi3HMX COLIiaIbHUX T'PYII [6].

AKTya/lIbHUM CbOTOZIHI € 3aKOHOZAABUE 3aKPillyIeHHS ITOJI0KEHHSI PO Te, 1[0
iHpopmallist B eIeKTPOHHUX [IKepeTax Mae JOKYMEHTHMI Xapakrep. Baxkin-
BiCTb IIbOTO IIOJISITA€ B TOMY, 1110 30epeskeHHs Takoi iHdopmaliii BiamoBigHO 10
BUMOT CT. 5 3akoHy YKpainu «I[Ipo HaiioHanbHuit apxiBHuii GoHpz Ta apxiBHi
YCTaHOBM» (SIKa BU3HAYA€ apXiBHMIA JOKYMEHT OCHOBHUM TUIIOM iH(opmarriii-
HUX 00’eKTiB, 3 aK1X popmyeTbcss HAD [7]) mae iHiiroBaTICs, iATPUMYyBaTHUCS
i KOHTPOJIOBATUCS JIePKaBOIO.

Hapasi icHye mpakTuyHa HeOOXigHiCTh HAa 3aKOHOHZABUYOMY piBHi BU3HA-
YUTU KpUTepii BilHeCeHHSI eIeKTPOHHUX TOKYMEHTHMX pecypciB J0 CKiIagy
HA® VYkpainu Ta 3aKpinuTM KOHKPETHI BMMOIM [0 iXHBOTO CTATyCy B J10OTO
CTpyKTypi. Taki 3MiHM € HaA3BUYANHO BAKIMBUMMU [IJISI PO3BUTKY apXiBHOI
cuctemy YKpaiHu.

Cepeq akTyaJbHUX i HEIOCTATHBO BUPillIeHMX MTUTAaHb JisVIbHOCTiI apXiBHUX
YCTaHOB YKpaiHM MOKHA Ha3BaTU TaKi:

e HEeOOCTAaTHS MOTMBAllisl BAACHUKIB LIOAO TepefaBaHHS eleKTPOHHUX

MaTepiaJiiB 70 JepykKaBHMUX apXiBiB Ha IMOCTiliHe 36epiraHHs;
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e HASBHICTb MEPENKO/ B OTPMMaHHi 00 KOITif0BaHHi apXiBHMMM YCTaHO-
BaMM OKPEMUX €JIEKTPOHHMX PeCypcCiB Yy MpoLeci iHilliaTUBHOTO JOKY-
MEHTYBaHHS;
e BigCyTHiCTh yHipiKOBAHOrO ITiAXOMY IO KPUTEPiiB BimbOOpPy eseKTpo-
HHMX JOKYMEHTIB JIJis TlepefaBaHHs Ha apXiBHe 30epiraHHs TOIIIO.
TeMIy HaKOTIMUEHHS €IeKTPOHHUX iHGOPMAIiiHMX PecypciB B apXiBHUX
yCTaHOBaX 3HAUHOIO MipOI0 YIIOBIJIbHIOE CKJIAJHMI ITPOIleC eKCIepTU3U iXHbOi
UiHHOCTI. [IpyuMHaMM LBOTO € CKIALHICTh BHYTPIIIHBOI CTPYKTYPU TaKUX
IOKYMEHTIB, 3HauHi 06csary indbopmallii, BUIOBUi CKIaf Ta iHII YMHHUKHA [8].

OTxe, B YKpaiHi, 3 omIsiTy Ha 6€3I1eKOBY CUTYAIIil0 Ta iHII CyJacHi BUKIIUKH,
OOCTaTHBO aKTMBHO Bil0YBAIOThCS TIPOLIeCH BiOOpPY, apXiByBaHHS i yIIOPSI -
KyBaHHS €JIeKTPOHHUX iHGOPMAIliifHUX pecypciB, SIKi € BasKIMBUMU iCTOPUY-
HUMM [KeperaMy JJisi HayKOBUX HOCTimkeHb. BogHouac obcsirm nymdpoBoi
indopmariii mocTiitHO 3pOCTaIOTh, IO OTpedye HOBUX METOZiB i MexaHi3MiB
i1 36epiraHHs Ta HAYKOBOTO OMpaIoBaHHs. [IMTaHHS HAaJaHHS TaKuUM iHGOP-
MallifiHMM 00’€KTaM BiAIIOBigHOTrO cTaTycy, po3po0/ieHHsI MEeTOAMKM iX oIlpa-
[[IoBaHHS Ta odopmieHHsT 6i6miorpadiunnx mocuyiaHb Ha apXiBHi eE€KTPO-
HHi JOKYMEHTH y HayKOBUX TEKCTaX 3aJIUIIAI0THCS BIIKPUTUMU 7 TOTPEOYIOTh
HaJIeXKHOTO HOPMATUBHO-METOJMUYHOTO 3a06e3IeueHHsl.
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CORRESPONDENCE BETWEEN KOSHA
AND THE GOVERNMENTS OF THE YEDICHKUL
AND YEDISAN ORDS IN 1768: PREVENTIVE
DIPLOMACY AND BORDER SECURITY.

Abstract. The article examines the southern vector of the diplomatic com-
munication of the Kosh of the New Zaporozhian Sich during the Koliivshchyna
uprising of 1768. It focuses on correspondence with the administrative lead-
ers of the Yedychkul and Yedisan hordes, which served as intermediary institu-
tions between the Sich and the Crimean political centre. Based on documents
from files nos. 227-229 of fond 229 of the Central State Historical Archives of
Ukraine in Kyiv, the study reconstructs the content, structure, and functions of
this communication channel.

The author demonstrates that the correspondence with the Horde leaders
was not a routine exchange of information, but a tool of preventive diplomacy,
border security, and intelligence sharing. Through standardized formulas, ref-
erences to the “peace between the highest empires,” and appeals to common
interests in maintaining order on the steppe frontier, the Kosh sought to prevent
contacts between the haidamak groups and Tatar detachments, avoid accusa-
tions of cross-border interference, and preserve its own autonomy under the
pressure of imperial politics. The article concludes that this southern diplomatic
channel formed an important part of the Kosh’s broader strategy of manoeu-
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vring between the Russian Empire, the Polish-Lithuanian Commonwealth, and
the Crimean Khanate during the crisis of 1768.

Keywords: Zaporozhian Sich, Kosh, Koliivshchyna, Yedychkul Horde, Yedisan
Horde, preventive diplomacy, border security, intelligence exchange, steppe
frontier, diplomatic communication.

he scientific problem is the specific question or gap in knowledge

that a study aims to solve. It usually arises when existing explanations
are incomplete, inconsistent, or unable to account for the observed evidence,
and it becomes the starting point for formulating a hypothesis and designing
research.

The methodological basis The methodological basis of the study rests
on source criticism, formulary-semantic analysis of diplomatic correspon-
dence, comparative historical analysis, and the methods of political and
institutional history. This combination makes it possible to reconstruct
the diplomatic communication of the Kosh of the New Zaporozhian Sich in
1768 not as a set of isolated documentary references, but as a coherent sys-
tem of administrative practices shaped by crisis conditions, border secu-
rity concerns, and imperial pressure. By examining the structure, language,
and functions of letters, memoranda, and orders, the study reveals how the
Kosh adapted its documentary practices to changing political circumstances
and used them as instruments of communication, control, and institutional
self-preservation.

Analysis of recent research and publications. Recent scholarship
on the Koliivshchyna uprising and the diplomatic practice of the Kosh of
the New Zaporozhian Sich has increasingly moved away from simplified
political narratives and toward a more nuanced analysis of institutions,
communication, and border governance. Researchers now tend to treat the
uprising not only as a social or confessional explosion, but also as a crisis
of imperial border management in which the Sich had to balance loyalty,
autonomy, and security.

A second important trend is the growing attention to archival documen-
tation of the Kosh itself. Studies built on orders, reports, memoranda, and
correspondence have shown that the Sich responded to the events of 1768
through a coordinated administrative strategy rather than through sponta-
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neous actions. This has shifted the focus from heroic or purely military inter-
pretations to the documentary and institutional mechanisms through which
the Cossack administration operated.

A third line of recent work concerns frontier diplomacy and inter-impe-
rial communication. Scholars are increasingly interested in how the Kosh
communicated with Russian, Polish, and Crimean authorities, and how for-
mulas such as references to “peace between the highest empires” functioned
as practical political instruments. In this perspective, diplomatic language is
not decorative rhetoric but evidence of the Sich’s effort to preserve its insti-
tutional space under pressure.

For your article, the key gap in the literature is the southern diplomatic
vector of the Kosh: correspondence with the Yedychkul and Yedisan Horde
administrations, preventive diplomacy, and the use of intermediary border
actors. That angle gives the article clear novelty, because it brings together
border security, intelligence exchange, and steppe diplomacy within one
analytical frame.

Formulation of the article’s aims. The aim of the article is to exam-
ine the southern direction of the diplomatic communication of the Kosh of
the New Zaporozhian Sich during the Koliivshchyna uprising of 1768 and
to determine how correspondence with the Yedychkul and Yedisan Horde
administrations functioned as an instrument of preventive diplomacy, bor-
der security, and institutional self-preservation.

More specifically, the article seeks to show how the Kosh used this com-
munication channel to monitor movements of suspicious groups, prevent
contacts between haidamaks and Tatar formations, avoid cross-border esca-
lation, and maintain its autonomy under conditions of imperial pressure and
frontier instability.

Presentation of the main research material.

The southern vector of the diplomatic communication of the Kosh of the
New Zaporozhian Sich during the Koliivshchyna uprising of 1768 was imple-
mented primarily through correspondence with the administrative authori-
ties of the Yedychkul and Yedisan hordes. These entities, functioning as fron-
tier institutions of the Crimean Khanate, acted as intermediaries between
the Sich and Bakhchisarai, facilitating the exchange of intelligence and the
coordination of measures aimed at securing the steppe frontier. The docu-
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ments preserved in files nos. 227-229 of fond 229 of the Central State Histor-
ical Archives of Ukraine in Kyiv (hereinafter — TsDIAK of Ukraine) include a
series of memoranda and letters addressed to serasker-sultans, which make
it possible to reconstruct the content, form, and functions of this communi-
cative channel.

The thematic structure of the correspondence with the Horde authorities
centred on the transmission of information about the movement of suspicious
groups along the southern borders of the Volnosti. In a memorandum to the
serasker-sultan of the Yedychkul Horde dated July 1768, the Kosh otaman
Petro Kalnyshevsky reported the detection of “argats from Ochakiv,” who
were “roaming the steppe” and could “cause harm to both sides” [3, doc. 36,
p. 78]. A similar letter to the head of the Yedisan Horde requested, “in view
of the flourishing peace between the two highest empires,” assistance in
intercepting such groups and informing the Kosh of their routes [3, doc. 43, p.
86]. These documents testify to the deliberate use by the Kosh of diplomatic
rhetoric that appealed to shared security interests and to the observance of
peace treaties between the Russian Empire and the Ottoman Porte.

The formulary structure of the letters addressed to the Horde authori-
ties was distinguished by standardized elements adapted to the traditions
of steppe diplomacy. The salutations were accompanied by a titulature sys-
tem that emphasized the status of the recipient: “To the most illustrious
Sultan-Serasker of the Yedychkul Horde,” “To the highly respected head
of the Yedisan Horde” [2, file 228, fols. 46—-47]. The main body contained a
concise statement of facts: the date and place where suspicious individuals
were identified, their number, armament, and probable direction of move-
ment. The closing section usually included a request for mutual information
exchange and a reference to the “ancient friendship” between the Zapor-
ozhian Cossacks and the Horde communities. This composition ensured the
promptness of communication and minimized the risk of ambiguous inter-
pretation.

If you want, I can now continue in the same way with the next fragment
and keep the terminology fully consistent throughout the article.

The functional purpose of this correspondence went beyond a simple
exchange of intelligence. First, it served as an instrument of preventive diplo-
macy: by informing the Horde administrations about the movement of haid-
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amak detachments, the Kosh sought to prevent possible alliances between
the insurgents and Tatar groups, which could have seriously destabilized the
situation along the southern frontier. Second, the correspondence performed
an apologetic function: by recording the fact that the Tatar side had been
informed, the Kosh created a documentary basis for demonstrating its loy-
alty to imperial requirements concerning border security. Third, the corre-
spondence helped maintain channels of communication with the Crimean
administration at a time when official diplomatic relations between Russia
and the Ottoman Empire remained tense.

At the same time, the source base reveals certain limitations of this com-
municative vector. The correspondence with the serasker-sultans did not
include direct diplomatic notes to Bakhchysarai, which indicates the inter-
mediary character of the Horde authorities in relations between the Sich and
the Khanate administration. In addition, the documents contain no evidence
that the Kosh received detailed replies from the Tatar side, which may point
either to the limited effectiveness of this channel or to the loss of the rel-
evant correspondence. Even so, the available materials make it possible to
argue that informing the Horde leaders about the movement of insurgent
detachments was an important element of the Kosh’s three-sided diplomatic
strategy aimed at neutralizing threats from the southern direction.

Thus, in 1768 the correspondence of the Kosh with the serasker-sultans
of the Yedychkul and Yedisan hordes functioned as an instrument of preven-
tive diplomacy and intelligence exchange under conditions of border crisis.
The transmission of information about the movement of haidamak detach-
ments, formalized through a standardized formular structure, enabled the
Cossack administration to prevent possible alliances between the rebels
and Tatar groups, demonstrate loyalty to imperial requirements, and sus-
tain communication channels with the Crimean administration. Despite the
intermediary character of this communicative vector and the limited doc-
umentary evidence of responses, the existing materials confirm its impor-
tance as part of the Kosh’s multi-vector strategy of diplomatic manoeuvring
during the Koliivshchyna uprising.

In the diplomatic practice of the second half of the eighteenth century,
references to existing international agreements were a standard means of
justifying the limited competence of frontier institutions. In the documen-
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tation of the Kosh of the New Zaporozhian Sich in 1768, the formula of the
“peace between the highest empires” (and its variants, such as “peace and
concord between the two highest courts” and “observance of peace treaties”)
acquired concrete institutional significance, transforming from a conven-
tional phrase into an effective argument for diplomatic distancing. By refer-
ring to the peace arrangements between the Russian Empire and the Otto-
man Porte, the Cossack leadership justified the impossibility of pursuing
haidamak detachments beyond the borders of the Volnosti, combining inter-
national-legal rhetoric with the practical tasks of preserving autonomy and
avoiding external escalation.

In correspondence with the serasker-sultans of the Yedychkul and Yedisan
hordes, this formula served as a guarantee of stability in the frontier regime.
In the memoranda of July-September 1768, the Kosh informed the Horde
authorities about the movement of suspicious groups while emphasizing the
need to act “in accordance with the flourishing peace between the two high-
est empires” and to avoid any steps that could be interpreted as a violation of
the peace terms [3, doc. 36, p. 78]. This construction not only demonstrated
the loyalty of the Cossack administration to imperial restrictions, but also
functioned as a preventive warning: it indicated the reluctance of the Zapor-
ozhian Host to become the initiator of a conflict that could endanger fron-
tier winter settlements and fishing crews. In this context, the reference to
the “peace of empires” was not merely a rhetorical device, but an instru-
ment for the legal justification of the Kosh’s limited competence in matters
of cross-border security.

At the same time, the same line of argument was employed in commu-
nication with representatives of the Polish-Lithuanian Commonwealth. In
letters to border starostas and commandants, the Kosh explained its refusal
to take part in joint military operations against the haidamaks by referring
to the obligation to observe the “treaties concluded between the highest
states” [3, doc. 45, p. 92]. The Polish administration, which regarded Zapor-
izhzhia as a natural ally in the struggle against the insurgents, received an
official reply that shifted responsibility for inaction onto the level of inter-
state agreements. Such a diplomatic strategy allowed the Cossack leadership
to avoid direct participation in armed confrontation on the Right Bank while
simultaneously demonstrating formal respect for international obligations.
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Importantly, the reference to the “peace of empires” was not accompanied by
criticism of Russian policy; on the contrary, it underscored the Kosh’s uncon-
ditional subordination to the imperial orders of St. Petersburg, making the
argument practically unassailable for Polish officials.

The functional purpose of this formula went beyond simple information
transfer. It served as a mechanism of institutional protection that, first,
legitimized the Kosh’s passive position in external affairs by transforming
forced neutrality into an act of compliance with international law; second,
minimized the risk of accusations of border violations from both the
Polish-Lithuanian Commonwealth and the Crimean Khanate; and third,
created a documentary basis for reporting to the imperial administration,
since reports to the Kyiv governor-general recorded “careful watch over the
peace” and “prevention of any breaches of the peace terms” [1, fol. 18]. In
this way, diplomatic rhetoric was transformed into an internal instrument
of administrative control, enabling the Cossack leadership to coordinate
the actions of the palanka administrations without violating external
constraints.

Thus, the diplomatic use of the formula of the “peace between the highest
empires” in the Kosh documentation of 1768 was not a conventional linguis-
tic cliché, but a deliberate institutional strategy of neutrality. By referring
to the existing peace treaties, the Cossack leadership legitimized the limits
of its own competence in cross-border matters, avoided direct involvement
in the armed conflict on the Right Bank, and minimized the risks of inter-
state escalation. Adapted to communication with Polish and Horde address-
ees, this argument also served as a reporting instrument before the Russian
administration, demonstrating formal loyalty to imperial demands. In this
way, the formula of the “peace of empires” functioned as a multi-vector dip-
lomatic shield that enabled the Kosh to preserve the institutional integrity
of the Volnosti under conditions of acute frontier crisis.

The strategic danger of a possible alliance between haidamak
detachments and Tatar hordes was one of the most sensitive aspects of
the border policy of the Kosh of the New Zaporozhian Sich in the summer
and autumn of 1768. In the context of deteriorating Russian-Ottoman
relations and the large-scale insurgent movement on the Right Bank, any
uncontrolled contact between participants of the Koliivshchyna uprising
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and representatives of the Yedychkul or Yedisan hordes could be qualified
by the imperial administration as treason, and by the Polish side as proof
of Zaporozhian instigation of the uprising. The archival materials of files
nos. 227-229 of fond 229 of the Central State Historical Archives of Ukraine
in Kyiv show that Hetman Petro Kalnyshevsky and the military seniority
developed a targeted system of preventive measures aimed at isolating the
haidamak movement from steppe communications and neutralizing the
risks of cross-border coordination.

The main instrument for blocking a potential coalition was a set of strict
preventive instructions sent from the Kosh to the palanka colonels and kurin
atamans of the frontier districts. The orders clearly prohibited the admission of
any persons without proper travel documents, especially those moving from the
Right Bank or from Tatar uluses. The documents contained direct instructions
for theimmediate detention of suspicious groups, inspection of their equipment,
and seizure of any correspondence that might indicate attempts at agreements
between the insurgents and Horde leaders [3, doc. 36, p. 78].

A crucial feature of these instructions was their preventive rather than
reactive orientation: the Cossack administration ordered that “no contacts
whatsoever be allowed between the Polish rebels and the Tatar argats,”
emphasizing that even passive observation of such contacts without inter-
rupting them would be treated as criminal negligence [2, file 228, fol. 46]. To
ensure the practical implementation of these orders, the Kosh organized a
network of reconnaissance raids carried out by specially assigned Cossack
detachments. These units, staffed by experienced steppe riders, patrolled
key crossings, winter settlements, and routes connecting the Right Bank
voivodeships with nomadic camps. Their reports contained detailed infor-
mation about the number, routes, and armament of groups attempting to
cross Zaporozhian territory.

When attempts to coordinate between haidamak leaders and Tatar patrols
were detected, the Cossack detachments intercepted them, and the detained
persons, together with the seized letters, were brought to the Sich for fur-
ther interrogation [1, fol. 18]. This reconnaissance activity not only provided
omepaTtuBHe awareness of developments in the southern sector, but also cre-
ated a documentary basis for reporting to imperial institutions, demonstrat-
ing the Kosh’s real control over frontier communications.
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Alongside physical control of movement routes, the Sich administration
introduced a system of transit restrictions across Zaporozhian lands that
combined administrative barriers with diplomatic correspondence. The Kosh
government ordered the closure of illegal river crossings, leaving open only
officially registered points where travelers were carefully searched and their
documents checked.

At the same time, the Kosh sent promemoria to the serasker-sultans of the
Yedychkul and Yedisan hordes, in which it emphasized the need to observe the
existing peace treaties and to prevent the Horde population from crossing the
border in order to communicate with the insurgents [3, doc. 43, p. 86]. These
texts clearly reveal an institutional logic: by referring to the “peace between the
highest empires,” the Zaporozhian seniority transformed internal prohibitions
into external diplomatic obligations, thereby making it impossible to accuse
the Kosh of facilitating transit. Archival records show that, despite the
geographical expanse of the Volnosti, this combination of physical patrolling,
administrative control, and diplomatic pressure significantly reduced the
intensity of uncontrolled movements between the Haidamak and Tatar groups.

Thus, preventing a coalition between the Haidamaks and the Tatars in
1768 was based on a comprehensive system of preventive instructions, recon-
naissance raids, and strict restrictions on transit, which was integrated into
the broader strategy of the Kosh’s diplomatic neutrality. The Kosh adminis-
tration deliberately transformed traditional frontier practices into an instru-
ment of institutional protection, demonstrating to both Russian and Pol-
ish authorities its fundamental inability to allow any contacts between the
insurgents and Horde detachments.

This preventive model not only minimized the risks of external escala-
tion and imperial sanctions, but also reinforced the administrative autonomy
of the Zaporozhian Host by documenting control over cross-border commu-
nication flows. An analysis of the archival materials suggests that the Kosh’s
measures were not a sporadic reaction to the crisis, but a carefully designed
mechanism for preserving stability under conditions of multi-vector pres-

sure, where information control served as an instrument of institutional sur-
vival equal in importance to military force.

The southern direction of the diplomatic communication of the Kosh of
the New Zaporozhian Sich in the summer and autumn of 1768 was charac-
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terized by structural limitations caused both by the framework of interna-
tional law and by the internal hierarchy of the Crimean Khanate. Unlike its
correspondence with the Russian administration or Polish border officials,
the Zaporozhian seniority did not send direct diplomatic notes to Bakhchys-
arai or the Ottoman Porte.

This absence of an official channel of communication with the central
institutions of the Khanate was not a result of ignoring the Crimean vector,
but rather reflected the caution of the Kosh administration in observing the
existing peace treaties between the Russian Empire and the Ottoman state.
Any attempt to establish direct political contact with the Khan’s divan could
have been qualified by St. Petersburg as a violation of imperial foreign pol-
icy, creating additional institutional risks for the Sich.

Instead of direct communication, the Kosh used the network of border
Horde authorities as an intermediary instrument of diplomatic influence.
The main addressees of the Zaporozhian promemoria and letters were the
serasker-sultans of the Yedychkul and Yedisan hordes, who controlled the
nomadic uluses adjacent to the Volnosti. The documents of files nos. 228-
229 of the Central State Historical Archives of Ukraine record regular appeals
to these leaders, requesting that they inform the Kosh about the movement
of suspicious groups, restrain Horde detachments from crossing the border,
and cooperate in preventing Haidamak leaders from penetrating southward
[1, file 228, fols. 46-473, doc. 36, p. 78]. This practice corresponded to the
established tradition of steppe diplomacy, in which border beys and sultans
functioned as local security managers, possessing sufficient autonomy for
operational decisions but not bearing responsibility for the overall policy of
the Khanate.

The intermediary character of communication with the Horde author-
ities had both advantages and significant limitations. On the one hand, it
enabled the Kosh to exchange intelligence rapidly, coordinate the actions
of frontier patrols, and avoid direct clashes with nomadic detachments that
could have provoked a large-scale conflict. On the other hand, the absence of
direct ties with Bakhchysarai made it impossible to conclude official agree-
ments or obtain guarantees of neutrality from the Khanate administration.

The instructions of the serasker-sultans often had a recommendatory
character and depended on the local conjuncture, the loyalty of individual

=
-4
S|
ot
2]
=
]
Q

138 INTERNATIONAL SCIENTIFIC PROJECTS
Chicago, United States of America * June 2—-4, 2026




SECTION 21. Historical Sciences: From Antiquity to Modern Challenges

murzas, and the economic interests of the nomads. In the event of escalat-
ing tensions, the Kosh could not rely on the central authority of the Khan-
ate, since it formally adhered to its peace commitments to Russia and could
distance itself from the actions of the border uluses. This made the south-
ern vector of diplomatic maneuvering situational and dependent on infor-
mal understandings.

Despite these limitations, the Cossack senior leadership deliberately
transformed the intermediary character of communication into an instru-
ment of institutional protection. The absence of direct notes to Bakhchysa-
rai enabled the Kosh to avoid accusations of violating international treaties
while maintaining the minimally necessary level of interaction to ensure the
security of the southern borders of the Volnosti.

Inits correspondence with the Horde authorities, the Zaporozhian admin-
istration consistently appealed to the “peace between the highest empires”
and to traditional frontier practice, which made its position intelligible to
both sides of the conflict. Thus, the Kosh’s southern diplomatic vector func-
tioned not as a channel for concluding official agreements, but as a network
of preventive communications adapted to the constraints of imperial protec-
tion and the internal structure of the Crimean Khanate.

Thus, the limitations of the Kosh’s southern diplomatic communication
during the Koliivshchyna were conditioned by the absence of direct contacts
with Bakhchysarai and by its compelled dependence on the border Horde
authorities as intermediaries. This structural feature did not indicate the
isolation of the Sich; rather, it reflected a deliberate adaptation to interna-
tional legal constraints and the hierarchical realities of the Crimean Khan-
ate. The use of the network of serasker-sultans and nomadic elders enabled
the Kosh administration to maintain a fluid exchange of information and
prevent local conflicts, while refraining from entering into official agree-
ments that might be interpreted by imperial authorities as a violation of its
foreign policy. Thus, the intermediary character of the southern diplomatic
vector became not an obstacle, but an instrument of institutional maneuver-
ing that ensured a balance between the security needs of the Volnosti and
the demands of imperial control.

The office practice of the Kosh of the New Zaporizhian Sich in the sum-
mer of 1768 demonstrates a high degree of formalization in correspondence,
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which transformed documents into reliable instruments of administrative
and diplomatic influence. An analysis of files No. 227-229 of fond 229 of the
Central State Historical Archives of Ukraine (CDIAK) shows that the Kosh
government deliberately standardized the structure of letters, orders, and
reports, turning them not only into carriers of information but also into
mechanisms of coercion and control. Such formulaic stability was not the
result of bureaucratic inertia but a response to crisis conditions, when the
rapid and unambiguous transmission of orders to dispersed palanka and
kurin structures became a matter of institutional survival.

The mandatory requisites of Zaporizhian correspondence in 1768
followed a clear logic of hierarchical addressing and legal fixation. Each
document began with identification of the recipient, which necessarily
included rank and name: “To Mr. Polkovnyk Bohuhardovyi Moisey Holovko
with the starshyna” [2, file 227, f. 4]. This was followed by a heading marker
— “Order” or “Letter” — placed on a separate line, which legally separated
dispositive acts from private correspondence or reporting materials. The
closing section always contained a registration number, date, and place
of drafting, for example: “1768, July 1, No. 2405” [3, doc. 15, p. 39]. Such
numbering made it possible to exercise end-to-end control over the life cycle
of a document, allowing the Kosh chancery to record delays in execution or
the loss of correspondence. The presence of the military scribe’s signature
and that of the Kosh otaman completed the form, conferring public-legal
force on the act.

The linguistic constructions used in the texts performed the function of
diplomatic coding, adapting the message’s content to the specific addressee. In
letters to the Russian administration, formulas of subject loyalty predominated:
“in execution of the highest will,” “with zeal and reverence,” which created the
image of unquestioning compliance with imperial orders [3, pp. 52—-54].

In communication with the Polish-Lithuanian Commonwealth, formula-
tions of institutional distancing were employed: “we do not have the right to
intrude into your borders,” “we act only under compulsion of circumstances,”

which shifted responsibility for non-intervention onto external constraints
[4, p. 119]. Correspondence with Ottoman (Ordin) authorities contained
references to “silence between the greatest empires” and “long-standing
friendship,” which legitimized neutrality through international-legal rheto-
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ric [3, doc. 36, p. 78]. The unification of these linguistic templates minimized
the risk of ambiguous interpretation and ensured predictability in recipients’
reactions.

Sanctioning clauses constituted a key element of the form, transforming
the will of the starshyna into concrete legal consequences for non-compli-
ers. Orders to palanka polkovnyks regularly featured standardized warnings:
“if, because of your lack of restraint, certain offenses begin to be commit-
ted, then you, as unable to ensure obedience, will be subjected to the sever-
est punishments” [2, file 227, f. 21].

The specification of punishments depended on the nature of the offense:
permitting suspicious persons to pass was punished corporeally with clubs,
while a late report could result in a monetary fine or temporary suspension
of official powers [3, doc. 14, p. 36]. These clauses were not emotive threats
but reflected norms of Cossack customary law adapted to wartime condi-
tions. Their systematic use produced a preventive-control effect: recipients
were made aware in advance of the cost of noncompliance, thereby reducing
the need for actual repressive measures.

The combination of mandatory requisites, standardized linguistic con-
structions, and sanctioning clauses formed an integrated system for ensur-
ing order execution. The formal structure guaranteed the document’s legal
validity, linguistic templates provided diplomatic flexibility, and sanctioning
provisions maintained discipline at a distance. This communicative model
allowed the Kosh administration to coordinate the actions of dispersed
Volost structures effectively, minimizing the risks of informational isolation
and preserving the institutional integrity of the Kosh amid the multidirec-
tional pressures of 1768.

Thus, the formular unification of the New Zaporizhian Sich’s Kosh cor-
respondence in 1768 was not mere bureaucratic formality but a deliberate
instrument of institutional control and diplomatic response. Mandatory req-
uisites enabled traceability of a document’s life cycle; linguistic construc-
tions adapted message content to the specifics of each external or internal
vector; and sanctioning clauses translated administrative will into enforce-
able mechanisms of compulsion. This triad of formulary elements allowed
the Kosh leadership to compensate for the physical remoteness of palankas
from the Sich, avoid communicative contradictions, and sustain a vertical
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chain of command during an acute frontier crisis. Consequently, the Kosh’s
diplomatic maneuvering relied not only on substantive strategies but also on
a precise diplomatic-chancellery architecture that transformed each docu-
ment into a means of institutional survival.

The Kosh’s operations during the political crisis of 1768 were charac-
terized by a deliberate separation of communicative channels, enabling the
administration to perform internal governance and external diplomatic rep-
resentation simultaneously. The dual-communication strategy consisted of
differentiating content, tone, and functional purpose of documents accord-
ing to their addressee. Internal orders directed to palanka polkovnyks and
kurin atamans were imperatively formulated and focused on discipline,
mobilization, and control.

External correspondence addressed to imperial officials, representatives
of the Polish-Lithuanian Commonwealth, or Crimean seraskers followed
an apologetic model that prioritized official distancing from the insurgent
movement and the demonstration of formal loyalty to external authorities.
This communicative dichotomy was not the result of administrative incon-
sistency but a deliberate mechanism of institutional survival under multidi-
rectional pressure.

Internal Kosh orders were concise, direct in their injunctions, and
clearly stipulated sanctions for noncompliance. Documents sent to palanka
administrations predominantly contained instructions on organizing
border patrols, prohibiting Cossacks from abandoning winter quarters,
and detaining persons heading to the Right Bank. For example, the order
addressed to Bohuhardiv polkovnyk Musii Holovko in May 1768 included
the categorical injunction “we earnestly request all your subjects to refrain
from this,” and, in cases where suspicious persons were discovered, directed
that “such persons are in every possible way to be seized and sent to the
Kosh” [3, doc. 15, p. 38].

The language of these documents did not contain diplomatic courte-
sies or references to binding international obligations; instead, the empha-
sis fell on military discipline, Cossack customary practice, and the inevitabil-
ity of punishment for violations of orders. Sanctioning formulas (“you will be
punished with a severe fine,” “they will be mercilessly punished with clubs”)
underscored the imperative character of internal communication, where the
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leadership’s will was transformed into an unambiguous command not open
to discussion [1, file 227, f. 4; file 228, f. 25].

By contrast, the Kosh’s external letters were constructed according to
principles of apologia and institutional distancing. In correspondence with
the Kyiv and Little Russian (Malorossiya) general-governors, as well as with
Polish frontier officials, the Kosh leadership consistently employed formu-
las of loyal submission, emphasized their “efforts” to comply with imperial
demands, and stressed the impossibility of military intervention due to the
lack of appropriate mandates. In a July 1768 letter to F. Voyeykov, the Kosh
otaman affirmed that “under no circumstances does the Zaporozhian host
have any connection to these disorders,” describing the insurgents as “rabble
and Polish peasants” acting without the Sich’s knowledge [3, doc. 27, p. 68].

Such rhetoric functioned as a diplomatic shield: it minimized grounds
for imperial sanctions, avoided explicit acknowledgment of Cossack partic-
ipation in the uprising, and reframed responsibility for events on the Right
Bank as internal problems of the Polish-Lithuanian Commonwealth. Let-
ters to Polish officials additionally invoked the “silence between the great-
est empires” and constraints imposed by the Russian administration, render-
ing the refusal to undertake joint military action legally justified rather than
politically motivated [4, p. 119].

Coordination between these two communicative streams was ensured
through centralized oversight by the Kosh chancery and the office of the
military scribe. The content of internal orders was carefully filtered before
transmission to the palankas to prevent accidental convergence of external
and internal narratives that might give rise to accusations of duplicity. At the
same time, when necessary, specific provisions from external letters were
transferred into orders in an adapted form, enabling palanka polkovnyks
to present the Kosh’s actions to local populations in a consistent manner.
For example, an imperial injunction prohibiting “allowing Cossacks to the
Right Bank” appeared in external correspondence as “compelled compliance
with the highest will,” while in internal orders it was transformed into a
categorical prohibition with detailed procedures for patrols and detention
of violators [1, file 228, ff. 45-47]. This adaptation ensured coherency of
action across administrative levels without compromising diplomatic
loyalties.
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Therefore, the Kosh of the New Zaporizhian Sich’s dual-communication
strategy during the Koliivshchyna was not an institutional contradiction but
a rational mechanism of diplomatic maneuvering and internal governance.
The imperative character of internal orders ensured discipline, the mobi-
lization of border detachments, and control over the Cossack community,
whereas the apologetic tone of external letters minimized imperial pressure,
avoided international accusations, and preserved formal loyalty toward all
three geopolitical actors.

A clear separation of communicative channels, coordinated through
the Kosh chancery, turned the information flow into an instrument of
institutional protection, enabling the Zaporozhian Host to retain autonomy
at a time when any error in diplomatic rhetoric could provide grounds for
the Sich’s dissolution. This dual-communication model attests to the high
level of administrative flexibility of the Kosh leadership and its capacity
to adapt traditional clerical practices to the demands of a complex,
multidirectional crisis.

The political crisis of 1768 required the Kosh of the New Zaporizhian Sich
not only to respond operationally to external challenges but also to exercise
deliberate management of information flows. The filtering of reports, strate-
gic silences, and construction of alternative narratives for different address-
ees were integral elements of the Kosh administration’s diplomatic commu-
nication. These practices did not indicate administrative inconsistency but
reflected a rational strategy of institutional survival in circumstances where
any lapse in information transmission might lead to imperial sanctions or
international conflict.

Filtering of reports addressed to the Russian administration was guided
by a risk-minimization principle. The Kosh chancery systematically selected
and adapted factual material before transmitting it to the Kyiv and Little
Russian general-governors. In reports to F. Voyeykov and P. Rumyantsev the
emphasis was placed on measures that demonstrated compliance with impe-
rial orders: organization of border patrols, detention of suspicious persons,
and reporting on the movements of haidamaka detachments [3, doc. 96, p.
150]. At the same time, documents avoided detailing circumstances in which
Zaporozhian Cossacks had refrained from active measures against insur-
gents or where palanka units limited themselves to observation.
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This selectivity was not accidental: it allowed the Kosh to formally
satisfy reporting requirements while preserving room for maneuver in
internal affairs. Archival materials from files No. 227-229 record that
reports to imperial institutions often contained generalized formulations
such as “careful surveillance was conducted” or “all possible measures were
taken,” statements that could not be empirically verified by the recipient
[1, file 228, f. 34].

Selective silence represented another dimension of information control.
The Kosh administration deliberately refrained from reporting events that
could be interpreted as support for the haidamaka movement or as failure
to comply with imperial orders. Specifically, correspondence with the Rus-
sian authorities contains virtually no references to instances in which Zapor-
ozhian Cossacks sheltered insurgents, supplied them with provisions, or
passed along intelligence. By contrast, internal orders to palanka polkovnyks
include instructions to “permit no contacts with the rebels,” indicating both
the reality of such contacts and the need to conceal them from imperial over-
sight [3, doc. 15, p. 38].

Silence also extended to internal disputes within the Zaporozhian com-
munity: reports to St. Petersburg avoided references to episodes of disobedi-
ence to Kosh orders, mutinies within units, or palanka commanders’ refusal
to carry out directives. This communicative strategy enabled the Kosh to pre-
serve an image of a disciplined and loyal institution even amid significant
internal tensions.

Constructing alternative narratives for different addressees was the most
complex element of this information-control regime. For the Russian admin-
istration, the Kosh constructed a narrative of unconditional loyalty and effec-
tive fulfillment of border duties. In letters to F. Voyeykov and P. Rumyant-
sev, the haidamaka movement was framed as a “bandit enterprise,” while

the Zaporozhians were portrayed as “faithful subjects” who “with zeal” exe-
cute the highest will [3, doc. 27, p. 68]. A different narrative was deployed for
the Polish administration: official distancing from the uprising, invocation
of imperial constraints, and the impossibility of military intervention on the
territory of the Polish—Lithuanian Commonwealth.

In memoranda to border starosts and commandants, the Kosh empha-
sized the “silence between the highest empires” and the lack of mandate
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for cross-border operations [4, p. 119]. For Crimean seraskers and sultans, a
third narrative was used: stress on shared interests in frontier security and
the preventive sharing of information about suspicious movements, without
explicit commitments to joint military action [3, doc. 36, p. 78]. Such mul-
tidirectional communication required meticulous coordination within the
chancery to avoid contradictions among the different versions of events that
could be revealed by comparative analysis of the correspondence.

Methodologically, the identification of information-control strategies
is founded on a comparative analysis of documents addressed to different
recipients, as well as on juxtaposing external correspondence with the Kosh’s
internal orders. Divergences in event classification, differences in degrees
of detail, and the presence of lacunae in texts indicate deliberate manage-
ment of information flows. It is important, however, to avoid excessive inter-
pretation: not every discrepancy between documents results from strate-
gic silence; some differences may be explained by the specific nature of the
addressee, procedural requirements, or objective constraints on communica-
tion in wartime conditions.

Thus, information control in the diplomatic practice of the Kosh of the
New Zaporizhian Sich in 1768 constituted not a set of sporadic manipula-
tions but an integrated strategy of institutional protection. Report filtering
allowed the Kosh to demonstrate formal compliance with imperial demands
while preserving autonomy in decision-making; selective silence minimized
the risks associated with transmitting compromising information; and the
construction of alternative narratives for different addressees provided flex-
ibility in three-way communication. These practices did not contradict the
principles of Cossack clerical procedure but adapted them to the demands
of intensified external pressure, transforming the information flow into an
instrument of diplomatic maneuvering. Source analysis confirms that infor-
mation control was an integral element of the Zaporozhian Host’s survival
mechanism at a time when any communicative error could justify the elimi-
nation of the Sich’s institutional autonomy.

The Kosh’s diplomatic maneuvering during the Koliivshchyna of 1768-
1769 produced a paradoxical outcome: short-term institutional survival
accompanied by systemic erosion of autonomy in the long term. Analysis of
the documentation in files No. 227-229 of fond 229 at the Central State His-
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torical Archives of Ukraine (CDIAK) reconstructs the mechanisms by which
the Kosh leadership avoided immediate imperial sanctions while also reveal-
ing structural constraints that rendered this strategy temporary and ulti-
mately unable to prevent the abolition of the Zaporozhian Host in 1775.

In the initial months of the uprising, the effectiveness of the Kosh’s
diplomatic maneuvering manifested in its ability to transform external
imperatives into internal administrative procedures. Receiving orders
from the Kyiv and Little Russian general-governors, Kosh otaman Petro
Kalnyshevskyi did not merely provide formal confirmation of their execution
but adapted the content of directives to the actual capacities of the palanka
network [3, doc. 15, p. 38].

Correspondence with Polish officials and Ottoman (Ordin) sultans was
organized on principles of institutional distancing, which enabled the Sich to
avoid being classified as a center of insurgent organization and to preserve a
formal status as a reliable border partner [4, pp. 119-120]. This communicative
model produced temporary stability: the imperial administration received reg-
ular reports of “careful surveillance,” the Polish side received official declara-
tions of neutrality, and Crimean leaders received information on border secu-
rity without commitments to joint action [3, doc. 36, p. 78]. In the short term,
this allowed the Kosh to maintain internal cohesion, avoid direct military inter-
vention, and preserve traditional forms of self-government.

However, the effectiveness of such maneuvering had clearly defined limits,
determined by the asymmetry of the political weight of the conflict’s actors.
The Zaporizhian Sich did not function as an equal actor in international
relations but as an institution whose status depended on the will of the
imperial center. Diplomatic instruments—such as references to the “silence
between the highest empires” or apologetic rhetoric in letters to voivodes—
did not alter the essentially subordinate position of the Host [5, p. 145].

The imperial administration regarded the Kosh’s diplomatic flexibility
not as an expression of sovereignty but as a temporary convenience
that allowed it to maintain the border zone without additional military
expenditure. Reports to St. Petersburg recorded only those aspects of
the Sich’s activity that confirmed control, while internal contradictions,
financial dependence, and demographic changes were ignored or framed
as indicators of the need for reform [3, pp. 52-54]. Thus, diplomatic
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maneuvering operated within limits defined by imperial pragmatism rather
than by Cossack initiative.

The long-term consequences of this strategy manifested in the gradual
integration of Zaporizhian lands into the imperial administrative system.
The apparent successes of 1768-1769 created an illusion of restored
autonomy but in fact accelerated centralizing processes that culminated in
the abolition of the New Sich in 1775. After the end of the Russo-Turkish
War and the annexation of Crimea, the geopolitical importance of the
Zaporizhian frontier sharply declined, and imperial authority no longer
required an institutional intermediary to manage the steppe borders [4,
p. 121]. The diplomatic mechanisms that had preserved the Kosh during
the Koliivshchyna lost their functional purpose: the absence of an external
threat enabled St. Petersburg to shift from indirect control to direct
administration. Orders, reports, and memoranda that had previously
structured communication among nominally equal partners became
instruments of vertical subordination. The liquidation of the Sich in June
1775 was not a sudden reaction to the uprising but the logical conclusion of
a process in which the diplomatic maneuvering of 1768-1769 constituted
only a transitional stage in institutional transformation.

Thus, the effectiveness of the Kosh’s diplomatic maneuvering during the
Koliivshchyna was ambivalent. In the short term, communicative flexibility,
institutional distancing, and adaptation of imperial requirements enabled the
Zaporozhian Host to avoid immediate sanctions and preserve internal cohesion.
However, these successes did not offset the Sich’s structural dependence on the
imperial center, rendering diplomatic instruments temporary and functionally
constrained. The long-term loss of autonomy in 1775 demonstrates that
maneuvering could not alter the geopolitical reality: the disappearance of
external threats and the empire’s centralizing policy transformed Zaporozhian
diplomacy from an instrument of survival into a historical artifact of a bygone
era. Analysis of this process confirms that institutional adaptation under
conditions of asymmetric power affords only provisional existence rather than
guaranteeing long-term preservation of autonomy.

Conclusion. This study of the Kosh of the New Zaporizhian Sich’s diplo-
matic maneuvering during the Koliivshchyna of 1768-1769 provides an inte-
grated account of the institutional mechanisms by which the Zaporozhian
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Host responded to a multidirectional political crisis. Analysis of the docu-
mentation in files No. 227-229 of fond 229 at the Central State Historical
Archives of Ukraine (CDIAK), published in the 2019 corpus, shows that the
Kosh administration did not merely react passively to external challenges
but developed a systematic communication strategy toward three key polit-
ical actors: the Russian Empire, the Polish-Lithuanian Commonwealth, and
the Crimean Khanate.

Along the Russian-imperial vector, the Kosh’s diplomatic activity rested
on adapting external imperatives into internal administrative procedures.
Receiving orders from the Kyiv and Little Russian general-governors,
Kosh otaman Petro Kalnyshevskyi transformed general directives on the
“neutralization of insurgents” into concrete instructions for palanka
polkovnyks, combining demonstrations of loyalty with retention of room
for maneuver in internal affairs [3, doc. 15, p. 38]. This strategy allowed
the Sich to give formal effect to imperial commands while avoiding open
confrontation with haidamaka bands, among which many Zaporozhian
Cossacks were present.

In communications with the Polish—Lithuanian Commonwealth, the Kosh
consistently employed the instrument of official distancing. Memoranda to
border starosts, letters to Prince A. Yablunovsky, and correspondence with
the merchant commandant J. Kwiatkiewicz contained a unified argument: the
impossibility of military intervention on Polish territory owing to restrictions
imposed by the Russian authorities and the absence of a mandate for cross-
border operations [3, doc. 27, p. 68; 4, p. 119]. This rhetoric, reinforced by the
semantic reclassification of the haidamaky as “rabble” and “Polish subjects,”
allowed the Kosh leadership to minimize Polish claims without assuming
real obligations to undertake joint military action.

The southern vector of diplomacy was conducted through correspon-
dence with the serasker-sultans of the Yedichkul and Yedisan ordas. Inform-
ing the ordan governments about the movements of suspicious groups, the
Kosh appealed to the “silence between the highest empires” and to shared
interests in border security [3, doc. 36, p. 78]. Although there were no direct
diplomatic notes from Bakhchisaray, this communication functioned as pre-
ventive diplomacy aimed at averting possible alliances between haidamaka
bands and Tatar detachments.
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The institutional basis of the three-way maneuvering combined for-
mulary unification of correspondence, a dual-communication strategy, and
information control. The Kosh’s internal orders, cast in an imperative regis-
ter, ensured discipline and the mobilization of palanka detachments, while
external letters, composed according to an apologetic model, signaled formal
loyalty to all three geopolitical actors. This communicative dichotomy was
not a sign of administrative incoherence but a deliberate mechanism of insti-
tutional survival under conditions of asymmetric political weight among the
conflict’s participants.

The effectiveness of the Kosh’s diplomatic maneuvering was therefore
ambivalent. In the short term, communicative flexibility enabled the
Zaporozhian Host to avoid immediate imperial sanctions, preserve internal
cohesion,andsustaintraditional forms of self-government. Yet these successes
did not offset the Sich’s structural dependence on the imperial center. The
diplomatic instruments that preserved the Kosh during the Koliivshchyna
lost their functional utility after the end of the Russo—Turkish War and the
annexation of Crimea, when the geopolitical significance of the Zaporizhian
frontier sharply declined. The abolition of the New Sich in 1775 was the logical
culmination of a process in which the diplomatic maneuvering of 1768-1769
constituted only a transitional stage of institutional transformation.

The Kosh’s diplomatic maneuvering during the Koliivshchyna was not
the product of spontaneous reactions but of an institutionally constructed
system of external relations adapted to the challenges of a frontier crisis.
Analysis of this system expands our understanding of the institutional his-
tory of the Lower Zaporozhian Host, demonstrating how traditional forms
of Cossack self-government were transformed under the pressure of impe-
rial expansion. These findings provide a basis for further comparative study
of diplomatic practices among early-modern border communities and for
assessing the long-term consequences of institutional adaptation under
conditions of asymmetric power.
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