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THE CULTURAL INTEGRATIVE SIGNIFICANCE OF
INTERNATIONAL SYMPOSIA IN WORLD FINE ARTS
(ON THE EXAMPLE OF COOPERATION AMONG
ARTISTS FROM TURKIC-SPEAKING COUNTRIES)

Zholdasbek Gulzat Almahankyzy

Master’s Student (1st year), Educational Program 7M02185 — Painting
T. Zhurgenov Kazakh National Academy of Arts,

Almaty, Republic of Kazakhstan

Abstract: This article examines the role of international fine arts symposia in
fostering cultural integration. International symposia provide a platform for the
exchange of artistic experience, the promotion of national traditions at the global level,
and the development of creative innovation. The study highlights their significance in
facilitating cultural dialogue, strengthening professional networks, and enhancing the
aesthetic awareness of society. International symposia are thus regarded as key
instruments in advancing both artistic development and cultural integration.

Keywords: International symposia, fine arts, cultural integration, artistic
exchange, Turkic-speaking countries, cultural dialogue, creative collaboration, Kazakh
art

Introduction

The relevance of the article is determined by its alignment with current state
cultural policy initiatives. According to Resolution No. 250 of the Government of the
Republic of Kazakhstan dated March 28, 2023, which approves the Concept of Cultural
Policy of the Republic of Kazakhstan for 2023-2029, Section 5, “Key Principles and
Approaches to the Development of Cultural Policy,” specifically the subsection
“Development of Fine Arts, Design, and Architecture,” states that:

“Projects aimed at supporting the creative initiatives of Kazakhstani artists will be
implemented. To achieve this, art symposia and plein-air events will be organized, and
museum collections will be expanded through the acquisition of works created by
participants. Activities involving creative organizations will be carried out across the
country, contributing to the development of cultural and tourism clusters” [1].

In accordance with this official policy framework, numerous international
symposia involving Kazakhstani artists are currently being held both domestically and
abroad.

Regarding the level of research on the topic, it should be noted that information
about the participation of Kazakhstani artists in international symposia is frequently
found in mass media sources (newspapers, journals) within the internet space, as well
as in publications by artists’ unions on social media platforms (Facebook, Instagram).
However, specialized scientific articles or dissertations containing in-depth research
and analysis on this subject are scarcely observed.



ART
DIGITAL TECHNOLOGIES AND DEVELOPMENTS: PROBLEMS OF THEIR USE AND

ACHIEVEMENTS
Methodology
The research is based on a qualitative approach, including:
. analysis of official policy documents and cultural programs;
. review of media sources and publications related to artists’ participation
in international symposia;
. comparative analysis of selected international symposia involving
Kazakhstani artists;
. art historical interpretation of creative outcomes produced during these
events.

The empirical basis of the study includes international symposia held in
Kazakhstan and abroad with the participation of artists from Turkic-speaking countries.

Results

At the beginning of the 21st century, particularly over the past decade, international
symposia have been organized and held increasingly frequently on an annual basis.
Their significance is manifested in several aspects and can be considered within four
main directions (artistic, cultural, scientific, and social):

l. Artistic significance — International symposia primarily serve as platforms
for the exchange of creative experience. Participating artists, working with diverse
methods and techniques, share their experience and learn creative approaches from
other cultures. This contributes to the emergence of new stylistic forms, the
development of authorial innovation, and the enrichment of individual artistic
language. In addition, symposia open opportunities for creative experimentation,
fostering the search for new ideas and the exploration of diverse visual solutions.

2. Cultural significance — International symposia facilitate the dissemination
of cultural codes and the promotion of national traditions at the international level.
Artists from different countries present their cultural specificities and offer audiences
and colleagues new aesthetic experiences. Moreover, symposia foster cross-cultural
dialogue, strengthening mutual understanding and cooperation among different
cultures. They serve as important instruments of cultural integration, ensuring the
inclusion of national art into the global cultural space.

3. Scientific significance — Symposia also play an important role from
scientific and informational perspectives. They provide art historians and researchers
with opportunities to present their viewpoints, conduct theoretical analyses, and
implement research projects. Furthermore, symposia contribute to the advancement of
artistic education and allow for the practical testing of new methods and approaches.
This process aligns with the development of scholarly research in art studies and
promotes the dissemination of new knowledge and experience within the professional
community.

4. Social significance — International symposia also exert a significant
impact on society. They contribute to the renewal of the public cultural space and
enable the emergence of new artistic objects within the urban environment. In addition,
such events promote cultural tourism and enhance the cultural image of cities and
countries. Symposia increase the aesthetic awareness of society and contribute to the

10
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expansion of cultural consciousness. Thus, they function not only within the sphere of
art but also as a social instrument contributing to overall cultural development.

In global fine arts, international symposia function as universal platforms of
cultural integration. They bring together national traditions and global artistic trends,
contributing to the development of new visual forms and creative methods.
Furthermore, symposia expand cultural communication, strengthen professional and
social connections, enhance aesthetic awareness, and promote cultural tourism.

Within the framework of this research, it is appropriate to analyze a number of
international artistic symposia in which Kazakhstani artists have actively participated.
These symposia make it possible to identify the processes through which Kazakh
painting integrates into the international cultural space, the forms of professional
interaction, and the concrete results of artistic exchange.

In particular, the study examines the following international symposia held with
the participation of painters from Turkic-speaking countries:

1. International Symposium dedicated to the “30th Anniversary of TURKSOY”
(Azerbaijan, 18 October 2023);

2. “Turan Mountains” International Symposium (Kazakhstan, Kyrgyzstan,
Uzbekistan, 10 January 2025);

3. “Shabran — 2025” International Symposium (Azerbaijan, Shabran, September—
October 2025).

1. The exhibition of the International Symposium dedicated to the 30th anniversary
of TURKSOY was held on October 18, 2023, in Baku (Republic of Azerbaijan) at the
Heydar Aliyev Center. The symposium was organized as a major international cultural
forum aimed at strengthening cultural ties among Turkic peoples [2]. The main
objective of the symposium was to promote the shared artistic heritage of the Turkic
world, deepen cultural integration through contemporary art, and develop creative
cooperation. Initiated by the TURKSOY organization, the symposium was oriented
toward using art as an effective tool of cultural diplomacy. Artists and cultural figures
from Kazakhstan, Kyrgyzstan, Azerbaijan, Turkey, Turkmenistan, Uzbekistan, and
Northern Cyprus participated in the symposium. Representing Kazakhstan, artists
Botagoz Tolesh and Sembigali Smagulov took part in the event. Kazakhstani artists
presented their works and demonstrated the distinctive features of national artistic
traditions within the shared cultural space of Turkic peoples. This international
symposium was evaluated as an important platform for strengthening cultural
integration, establishing professional artistic dialogue, and increasing the international
recognition of Kazakh painting. The event clearly demonstrates the active participation
of Kazakhstani artists in international cultural processes and the global representation
of national art.

2. In 2025, the “Turan Mountains” International Symposium was organized in
honor of the 120th anniversary of the outstanding Kazakh artists Abylkhan Kasteev
and Ural Tansykbaev. Professional artists from Kazakhstan, the Kyrgyz Republic,
Uzbekistan, and Russia participated in the project. The symposium was held
sequentially across three countries. It began with a 10-day plein air session at the
Shygaev Museum located in Karzhysai, on the shores of Issyk-Kul in Kyrgyzstan.

11
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Subsequently, the plein air continued in the Merki region of Kazakhstan. Finally, the
symposium-plein air concluded in the cities of Bukhara and Samarkand in Uzbekistan.
As a result of the symposium, a special exhibition was held at the A. Kasteev State
Museum of Arts in Almaty. The exhibition featured more than 80 paintings created
during the symposium. The opening ceremony was attended by art enthusiasts, and
several works were put up for sale. The proceeds from the sales were directed toward
future projects [3].

3. The “Shabran — 2025 International Symposium was held in September
2025 in the Shabran region of the Republic of Azerbaijan. The final exhibition of the
symposium opened on September 29, 2025, at the Contemporary Art Center of the
Azerbaijan Artists’ Union in Baku. The results of the symposium were announced on
September 30, 2025, and the exhibition continued until October 3. The event was
organized by the Azerbaijan Artists’ Union and the International Artists’ Club. This was
the third international symposium held in the Shabran region, with previous events
taking place in Shabran and Alanya.

The main objective of the symposium was to strengthen cultural and professional
connections among artists from different countries, to establish creative dialogue, and
to promote national artistic traditions at the international level. Such international
platforms activate the process of cultural integration and create opportunities for
experience exchange and new artistic explorations. Within the framework of the
symposium, each participating artist created two works. These artworks are preserved
in the organizers’ collection and are intended for future exhibitions and cultural
projects. Thus, the “Shabran — 2025 symposium is recognized not only as a creative
platform but also as an important international art space that strengthens regional
cultural cooperation [5].

Analysis

The analysis shows that international symposia act as universal mechanisms of
cultural integration in global fine arts. They combine national artistic traditions with
global artistic trends, creating new visual forms and approaches.

Participation of Kazakhstani artists in such symposia contributes to:

« the international representation of national art;

* strengthening professional artistic networks;

* development of intercultural communication;

 expansion of creative experimentation.

Furthermore, symposia involving Turkic-speaking countries highlight the shared
cultural heritage and strengthen regional cultural identity while integrating it into the
global art context.

Survey analysis

I conducted a survey on the topic “cultural integration significance of international
fine arts symposia” and this section presents an analysis of one of the key issues: “the
level of awareness about international art symposia”.

The survey results showed the following data: 33.3% of respondents indicated that
they were fully aware of international art symposia, while 66.7% indicated partial

12
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awareness. However, none of the participants chose options indicating a lack of
knowledge on this topic.

@ Tonus xabapaapmeid

® lwiHapa Ginemis
Ectym Gap

@ Mynae Ginmedsis

Figure 1. Level of awareness of international art symposia
Source of the figure: developed by the author based on the survey

Perceived Importance of International Art Symposia for Artists

Most respondents highly evaluate the importance of international art symposiums
for artists’ professional development. 66.7% consider them “very important,” while
33.3% describe them as “important.” No negative or low ratings were recorded,
indicating a strong consensus on their professional value.

® 6o manpane

® Mawpaagm
Opraws

® Maksiae a3

Figure 2. Perceived importance of international art symposia
Source of the figure: developed by the author based on the survey

Based on the results obtained, it can be concluded that the majority of respondents
are generally familiar with the concept of international art symposiums, but their
knowledge i1s predominantly partial. This indicates the presence of a general
understanding of this phenomenon, but insufficient depth of understanding of its
essence and significance.

This result can be explained by the fact that respondents are likely to be associated
with the field of art or study in this field, where information about international
symposia is found in the educational process, as well as in the professional and media
environment. However, this information is often fragmentary and does not fully
disclose the topic.

In addition, the level of awareness may be influenced by factors such as insufficient
promotion of international art symposia, limited access to specialized information, as
well as language barriers, since much of the material is presented in foreign languages.

13
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An important role is played by the lack of practical participation in such events, which
also reduces the level of deep understanding.

To increase awareness and popularize international art symposia, it is necessary to
strengthen the information policy in this area. In particular, it is important to increase
coverage of such events on social networks, media and educational platforms. It is also
advisable to introduce a more detailed study of international artistic processes into
educational programs, organize open lectures, master classes and meetings with
symposium participants.

In addition, opportunities for young artists and students to participate in such
activities should be expanded, including grant programs and international exchanges.
An important step is also the creation of accessible information resources in the native
language, which will overcome the language barrier and make information more
understandable and widespread.

Thus, an integrated approach to the popularization and accessibility of information
can significantly increase the level of awareness and involvement in international
artistic processes.

Discussion

Therefore, international symposia serve as a key instrument in the process of
integrating Kazakh painting into the global art space. They provide opportunities to
promote national cultural heritage, develop creative potential, and establish cultural
connections at the international level. This study is aimed at comprehensively
demonstrating the scientific, cultural, and professional significance of international
symposia for fine arts in Kazakhstan.

In conclusion, international artistic symposia represent an effective and sustainable
mechanism of cultural integration in global fine arts. They combine national artistic
traditions with global artistic processes, enabling the deepening of creative exchange
and professional dialogue. The active participation of Kazakhstani artists in such
international platforms accelerates the integration of national painting into the global
cultural space and enhances the recognition of national art. In addition, symposia
contribute to the development of scholarly thought, the promotion of cultural tourism,
and the expansion of the aesthetic awareness of society. From this perspective,
international symposia can be regarded as an important cultural and integrative factor
that strengthens the position and prestige of Kazakhstan’s fine arts within the global art
space.
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Airport ground support equipment (GSE), due to International Civil Aviation
Organization standards and recommended practices, constitutes a complex class of
engineering systems operating under stochastic loading, environmental variability, and
strict regulatory constraints [1]. The reliability of such systems is a critical factor,
affecting operational safety, service continuity, and economic efficiency of airport
operations [2-5]. From a systems engineering perspective, GSE should be considered
as a multi-component, multi-state stochastic system, where each component has time-
dependent degradation and probabilistic failure behavior. The operational reliability of
such systems directly impacts aircraft turnaround time, airport throughput, and safety
compliance [6].

Traditional reliability assessment approaches are often based on simplified
assumptions, such as constant failure rates or independent component failures.
However, GSE systems pprsent: non-stationary failure processes, dependency between
components, multi-factor influence mechanisms, interaction between operational and
environmental variables. Existing studies highlight the need for integrated approaches
combining system modeling, risk analysis, and lifecycle management [7, 8§].
Nevertheless, there is still a lack of unified mathematical frameworks capable of taking
into account these complexities.

Recent research in reliability engineering demonstrates the transition from
empirical models to physics-informed and data-driven approaches. Statistical methods
such as design of experiments enable identification of dominant influence factors [9,
10], while tribological and material science models provide understanding of
tribological mechanisms [11].

Simulation-based maintenance models have proven effective in optimizing spare
parts logistics and maintenance scheduling [12, 13]. Additionally, advancements in
materials engineering, including detonation-sprayed coatings and high-performance
alloys, contribute to enhanced durability and reliability [14-16].

Thus, it is important to develop a multi-level mathematical modeling framework
for reliability assessment of airport GSE. Key tasks include: formulation of reliability
models for GSE, development of system-level reliability structures, application of
statistical inference and experimental design, optimization of maintenance strategies
using simulation techniques.

Mathematical modeling represents a fundamental methodological tool in modern
engineering analysis, enabling the formalized description, interpretation, and
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prediction of complex system behavior under varying operational conditions. In the
context of airport GSE, modeling serves as a link between theoretical reliability
concepts and practical engineering applications. At a general level, mathematical
modeling can be defined as the process of constructing an abstract representation of a
real-world system using a structured set of variables, parameters, and relationships.
From a systems engineering perspective, GSE should be considered as a multi-
component, hierarchical, and dynamically evolving system. Each subsystem:
mechanical, hydraulic, electrical, and control - exhibits its own operational
characteristics, operational mechanisms, and failure modes. Mathematical modeling
allows these heterogeneous elements to be integrated into a unified analytical
framework.

A key feature of modeling in this sphere is the incorporation of uncertainty and
stochastic behavior.  Real-world engineering systems do not operate under
deterministic conditions. They are influenced by random variations in loads,
environmental factors, material properties, and human interaction. Therefore, modern
modeling approaches rely on probabilistic and statistical concepts to adequately
describe system behavior.

Another essential aspect is the representation of time-dependent processes. The
technical state of GSE evolves continuously due to fatigue, and wear mechanisms.
Mathematical models provide this evolution by linking system states with operational
time and external influences. It enables the prediction of future failure states. In
addition to temporal dynamics, mathematical modeling incorporates the concept of
system structure and interdependencies. The reliability of GSE is not the sum of
individual component reliabilities, rather, it depends on the configuration and
interaction of components. Failures in one subsystem may propagate to others, creating
cascading effects. Modeling these dependencies is crucial for accurate system-level
reliability assessment.

An important direction in modern modeling is the integration of physics of failure
principles. Instead of taking into account just empirical data, these approaches consider
the underlying physical mechanisms responsible for friction, material fatigue,
corrosion, and thermal stresses. It increases the predictive capability of models
particularly under changing operating conditions.

Furthermore, mathematical modeling supports the implementation of data-driven
methodologies. With the increasing availability of operational data, models can be
continuously updated and refined using statistical information and machine learning
techniques. This leads to adaptive models capable of reflecting real-time system
behavior.

Another critical function of modeling is its role in decision support and
optimization. By simulating different operational factors and maintenance strategies,
mathematical models enable engineers to evaluate the impact of various decisions on
system reliability, safety, and cost. This is particularly important for optimizing
maintenance schedules resource allocation, and lifecycle management.

In the context of airport operations, modeling also provides compliance with
aviation international standards and regulatory requirements. Taking into account
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constraints related to safety, performance, and environmental impact, models ensure
that engineering solutions meet established norms and best practices. Finally, it is
important to optimize that mathematical modeling is multidisciplinary process. It
involves continuous optimization based on new data, improved theoretical
understanding, and technological advancements. The integration of results from
reliability engineering materials science, statistics, and systems engineering is essential
for developing and accurate models.

A key generalized conclusion is that reliability modeling must be approached as a
multi-scale problem, where processes occurring at the material and component levels
influence system-level performance. This necessitates the integration of different
modeling paradigms, including system-based, physics-based, and data-driven
approaches, within unified framework.

Overall, mathematical modeling and reliability assessment play a central role
between engineering theory and operational practice. It provides a basis for informed
decision-making by enabling analysis, risk evaluation, and optimization of
maintenance strategies. In this sense, mathematical modeling becomes an essential
element of modern reliability engineering and lifecycle management. Another
important generalization is the recognition that modeling is inherently adaptive. As
new data become available and operating conditions evolve, models must be
continuously updated and refined. It aligns with contemporary trends in digitalization,
where real-time data integration and predictive analytics are increasingly used to
enhance system performance and reliability. In addition, the integration of regulatory
requirements into modeling frameworks ensures that the developed solutions are not
only technically but also compliant with international standards. It is particularly
relevant in the aviation industry, where safety considerations are important. Thus,
mathematical modeling approach confirms that the reliability of airport ground support
equipment cannot be effectively assessed using isolated or simplified methods. Instead,
it requires a holistic, interdisciplinary, and dynamic modeling framework capable of
taking into account the complexity of real-world aviation systems.
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In biological systems, erythrocytes play a fundamental role in oxygen transport and
maintenance of normal blood rheology. Their structural stability is largely determined
by the electrostatic properties of the membrane surface. The outer membrane contains
negatively charged groups, mainly represented by sialic acid residues, which generate
electrostatic repulsion between cells and prevent aggregation under physiological
conditions [1-2].

Zeta potential is one of the key biophysical parameters used to characterize the
surface charge of cells. It reflects the electrical potential at the slipping plane between
the membrane surface and the surrounding medium and is widely applied in the study
of colloidal and biological systems [3—4]. Under normal conditions, erythrocytes
exhibit a negative zeta potential, ensuring stable dispersion in blood flow. Changes in
this parameter may indicate alterations in membrane composition or interactions with
external factors such as ions and nanoparticles [5].

Iron is an essential element involved in various biological processes, including
oxygen transport and enzymatic reactions. However, excess iron can participate in
redox reactions leading to the formation of reactive oxygen species and oxidative stress
[6]. In recent years, iron-based nanoparticles have attracted significant attention due to
their magnetic properties and potential applications in medicine, such as drug delivery
and diagnostic imaging. Despite these advantages, their interaction with blood
components, particularly erythrocytes, remains insufficiently studied.

Objective of the study: The aim of this study was to investigate the effect of iron
ions and iron nanoparticles on the zeta potential of erythrocyte membranes under in
vitro conditions.

Methods: Fresh human blood samples (n=10) were used for erythrocyte isolation.
Blood was centrifuged, and erythrocytes were separated and washed several times with
0.9% NaCl solution to remove plasma components. The cells were then resuspended
in Tris—HCI buffer (pH 7.4) to maintain physiological conditions. Control samples
contained only erythrocytes in buffer, while experimental samples included iron ions
(Fe*'/Fe*") and iron nanoparticles (nZVI 80-100 nm Merck)40-50mkM/l. Zeta
potential measurements were performed using a Malvern Zetasizer Nano ZS at 25°C.

Results: The control group demonstrated negative zeta potential values ranging
from —9.1 to —11.4 mV, confirming stable electrostatic repulsion between erythrocytes.
In samples treated with iron ions, only slight variations were observed, with values
between —9.0 and —10.3 mV. In contrast, erythrocytes exposed to iron nanoparticles
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showed a noticeable shift toward less negative values, approximately —6.0 to =7.4 mV
(Fig. 1).

Erythrocyte Zeta Potential Comparison

Zeta Potential (mvV)

-10 -

-14 -

v ™~ . :
Control Iron lons Iron Nanoparticles

Figure 1. Changes in erythrocyte zeta potential after exposure to iron ions and
iron nanoparticles
Source of the figure: author’s development

These results indicate that iron nanoparticles significantly reduce the negative
surface charge of erythrocytes, which may lead to decreased electrostatic repulsion and
increased aggregation tendency. Such effects are likely associated with adsorption of
nanoparticles onto the membrane surface or redistribution of surface charge.

Discussion: The obtained results are consistent with existing data showing that
nanoparticles can interact with biological membranes and alter their physicochemical
properties [5—6]. While iron ions showed minimal influence under the given
conditions, nanoparticles demonstrated a stronger effect on membrane charge. This
suggests that nanoparticle—cell interactions play a more significant role in modifying
erythrocyte surface properties.

Conclusion: The study demonstrates that iron nanoparticles have a more
pronounced effect on erythrocyte zeta potential compared to iron ions. The observed
decrease in negative surface charge indicates potential interactions with the membrane,
which may influence cell stability and aggregation behavior. These findings highlight
the importance of evaluating nanoparticle-blood cell interactions in biomedical
applications.
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Introduction

Albumin is the most abundant plasma protein in human blood (35-50 g/L of human
serum), with a molecular weight of 66.5 kDa. It is synthesized in liver hepatocytes,
with approximately 10-15 g of albumin produced and released into the vascular space
daily. Its circulation half-life in the blood is about 19 days [1].

Encoded on chromosome 4, albumin is a negatively charged protein characterized
by high solubility and stability. It consists of a single polypeptide chain of 585 amino
acids and is relatively rich in charged residues such as lysine, arginine, glutamic acid,
and aspartic acid, as well as one tryptophan and 35 cysteine residues. Thirty-four of
these cysteine residues form 17 disulfide bridges that define the albumin structure,
leaving the cysteine-34 residue free and accessible for reactions with other molecules
[2].

Human Serum Albumin (HSA) is a vital plasma protein with significant biomedical
importance. Understanding its behavior at the air-water interface, particularly in the
form of a monolayer, is essential for gaining insights into surface interactions,
structural characteristics, and potential applications in fields such as biomaterials, drug
delivery, and sensor technology. Among various globular proteins, HSA is particularly
noteworthy. This is due to its role as a key protein in blood serum and its ability to
interact with a wide range of pharmaceuticals. Beyond its interactions with drugs, HSA
exhibits a high affinity for various exogenous and endogenous compounds, including
amino acids, fatty acids, and metal cations. Additionally, HSA is a protein extensively
used in the clinical treatment of many diseases. It is also valuable as a biomarker for
conditions such as obesity, rheumatoid arthritis, and ischemic diseases [3].

Experimental Section: Materials and Methods

The experiments were conducted using a Langmuir-Blodgett apparatus. Human
Serum Albumin (HSA) (Catalog No: A1653-5G) was purchased from Sigma-Aldrich
and used without further purification. The HSA solution was prepared at a
concentration of 4.2 mg/mL by dissolving the required amount of protein molecules in
distilled water. A pH 7.3 buffer (100 mM NaCl + 10 mM NaP) was utilized as the
subphase solution. All experiments were performed at room temperature.

A specific volume of the solution was spread symmetrically onto the subphase
surface in a double-sided Teflon Langmuir trough. Using a pipette, a total of 11.3 \mul
of HSA (6.64 \muM) solution was applied to the inter-barrier space at 6—8 points
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farthest from the Wilhelmy plate. A stabilization period of 1 hour was allowed for the
protein solution to spread and equilibrate on the subphase. A Wilhelmy plate was
employed to monitor and record any changes in surface pressure. During the isotherm
measurements, the monolayers were compressed at a constant rate of 6 mm/min and
expanded at a rate of § mm/min.

Results and Discussion

In the 10-cycle compression-expansion experiments conducted with HSA (Human
Serum Albumin), the consistent achievement of a surface pressure of 30 mN/m at each
stage confirms the high mechanical stability of the protein film and its ability to form
a continuous monolayer on the surface. The observed hysteresis loops clearly
demonstrate the conformational changes underwent by albumin molecules during
compression and the subsequent energy dissipation within the system. The elasticity
modulus graphs calculated for each cycle quantitatively verify the film's stiffness,
indicating that HSA molecules maintain their structural integrity even under repeated
loading conditions.

The dynamics observed in the hysteresis area from the first to the final cycle reflect
the reorganization rate of the protein molecules at the interface and their high elastic
recovery capacity. The reaching of peak values in the elasticity modulus at maximum
surface pressure points scientifically substantiates the transition of the protein layer
into a condensed phase state, where intermolecular interactions reach their maximum.
The stability observed at 30 mN/m proves that the molecules do not desorb into the
subphase and fully retain their surface activity.

Throughout the study, I determined that repeated cycles enhance the rheological
properties of the layer, making it more resilient to mechanical "fatigue" and leading to
a more organized structure. The stability of the hysteresis loop is an indicator of the
excellent visco-elastic properties of the HSA samples used. These findings represent
crucial physicochemical parameters fundamental to understanding the dynamic
behavior of albumin in biological systems. In conclusion, these comprehensive
analyses form a sophisticated and unique scientific data foundation regarding the
surface rheology of HSA.
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Introduction

The presence of bulky substituents in the molecular structure (adamantyl,
diamantyl, etc.) is known to increase lipophilicity, reduce toxicity, and, in some cases,
significantly enhance drug activity.

Heterocyclic compounds occupy an important place among physiologically active
substances. Compounds containing the adamantyl radical as a substituent occupy a
special place among them.

The presence of bulky substituents in the molecular structure (adamantyl,
diamantyl, etc.) is known to increase lipophilicity, reduce toxicity, and, in some cases,
significantly enhance drug activity. The specific physiological activity of such
heterocycles is well known from many examples. However, their availability varies
significantly, which is determined by the synthesis method.

Many heterocyclic compounds are difficult to obtain, limiting their range of
application. Therefore, the search for new regioselective heterocyclizations based on
readily available reagents is highly relevant. Such reagents currently include various
adamantyl-containing compounds and amidoalkylating agents based on them [1, 2].

Keywords: aciiminium salt, triethylamine, nmaktambl, ajamaHTHIICOAEpIKaIUe
aJbJICTUIbl, KETOHBI, AMHUHBI.

Aim. The aim of this study is the synthesis of adamantyl-containing
amidoalkylating reagents and condensed heterocycles based on them.

As can be seen from Scheme 1, the first stage of obtaining amidoalkylating reagents
from adamantane-1-al (1), adamantane-1-yl-methylamine (6), 1-(Adamantan-1-yl)-2-
bromoethanone (10) is the synthesis of the corresponding Schiff bases (3), (7), (11).
The synthesis was carried out by boiling the solution
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Scheme 1. Synthesis of condensed heterocycles based on adamantyl-containing
aldehydes, ketones and amines.

adamantyl-containing compound and the corresponding component in dry toluene
using a Dean-Stark trap. Schiff bases 4-(Adamantan-1-ylmethylene)amino methyl
benzoate (3), 1-(Adamantan-1-yl)-N-benzylidenemethanamine (7), N-(1-(adamantan-
1-yl)-2-bromoethylidene)-4-methylaniline (11) were not isolated. The amount of water
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released corresponded to the calculated value. An equimolar amount of chloroacetic
acid chloride was added to a solution of compounds (3) and (7) in toluene, and the
mixture was refluxed for 11 hours. Amidoalkylating reagents (4) and (8) were also not
isolated, and triethylamine with an excess of 5% was added to the solution. Boiling
was continued for another 4 hours. The amine hydrochloride precipitate was filtered
off. The solvent was evaporated in vacuo. 1-(Adamantan-1-yl-chloromethyl)-2-
oxoindoline-5-methyl carboxylate (5) and 2-(adamantan-1-yl-methyl)-1-chloro-1,2-
dihydroisoquinolin-3(4H)-one (9) were distilled from ethanol. The structure of
heterocycles (5) and (9) was established using NMR, '3C spectrometry, and mass
spectroscopy.

Triethylamine with a 10% excess was added to a solution of N-(1-(adamantan-1-
yl)-2-bromoethylidene)-4-methylaniline (11). The mixture was refluxed for 5 hours.
The reaction was then carried out in the same manner as for compounds (5) and (9).
The yields of compounds (5), (9) and (12) were 73%, 84% and 92%, respectively.
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The integration of machine learning (ML) models into mobile health applications
has progressed rapidly, enabling real-time monitoring of physiological indicators such
as heart rate, heart rate variability (HRV), blood oxygen saturation, and sleep patterns.
Despite demonstrated clinical utility, widespread user adoption remains constrained by
a fundamental challenge: the deep neural architectures that currently dominate high-
performance medical classification - unlike intrinsically interpretable models such as
shallow decision trees or sparse linear classifiers operate as effectively opaque systems,
offering predictions without an interpretable rationale accessible to end users. In
healthcare contexts, where decisions may prompt lifestyle changes or professional
consultations, this opacity constitutes a meaningful barrier to user trust. Explainable
artificial intelligence (XAI) addresses this gap by producing human-interpretable
outputs alongside model predictions, enabling users and clinicians to understand,
verify, and appropriately rely on automated health assessments [1, 6].

1. The Black-Box Problem in Personal Health Monitoring

1.1 Opacity as a Barrier to Clinical and User Trust

Contemporary mobile health applications increasingly employ neural network
architectures - including convolutional networks, recurrent models, and attention-
based designs to infer health states from wearable sensor data. These architectures
achieve competitive classification performance; however, their internal reasoning
processes are not directly accessible to end users. Formal analyses of trust in Al
systems distinguish warranted trust—where the user’s reliance matches the model’s
actual capabilities—from mere behavioral acceptance [1]; in safety-relevant domains
such as health monitoring, warranted trust presupposes access to interpretable
rationales for model outputs. When users cannot understand why a model flagged an
anomalous cardiac pattern or recommended clinical consultation, their willingness to
act upon such recommendations is plausibly reduced, and any observed engagement
reflects uncalibrated rather than warranted trust. At the same time, a critical literature
cautions that contemporary post-hoc XAl methods may themselves be unreliable for
high-stakes clinical decision support and should not be treated as a substitute for
rigorous clinical validation [10].

1.2 Regulatory and Ethical Dimensions

Beyond user experience, regulatory frameworks impose explicit obligations on Al-
driven health systems. GDPR Articles 13, 14, and 15 explicitly require that data
subjects receive “meaningful information about the logic involved” in automated
decision-making, while Article 22 grants the right to human review of decisions made
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solely by automated means that produce legal or similarly significant effects. Whether
these provisions collectively establish a full “right to explanation” in the XAl sense
remains debated in legal scholarship [2]. Importantly, Article 22’s scope is limited: a
mobile health application that produces recommendations while leaving the final
decision to the user or clinician may not trigger it. Regardless of this interpretation,
these provisions impose concrete algorithmic transparency obligations on Al health
systems operating in the EU, and emerging guidelines from health authorities in
multiple jurisdictions similarly require that ML-based medical software demonstrate
both accuracy and interpretability.

2. XAl Approaches for Lightweight Mobile Architectures

Among the most widely adopted post-hoc XAl techniques are LIME [9], which fits
local surrogate models to approximate a classifier’s decision boundary, and SHAP [3],
which derives feature attributions from cooperative game theory. Both families have
been shown to be vulnerable to adversarial manipulation - a biased model can in
principle be wrapped in a scaffold that presents innocuous LIME or SHAP explanations
while still relying on sensitive features for its predictions [11]—which motivates
treating post-hoc explanations as one input to a broader audit rather than as a standalone
correctness guarantee. The following subsections examine three families of XAI
techniques particularly relevant to on-device mobile health: SHAP-based attribution,
intrinsic attention visualization, and natural language generation via compact
foundation models.

2.1 SHAP-Based Feature Attribution for Physiological Signals

SHapley Additive exPlanations (SHAP) provide a theoretically grounded method
for attributing a model’s prediction to individual input features, derived from
cooperative game theory [3]. In mobile health applications operating on tabular
physiological features—such as HRV time-domain and frequency-domain metrics,
activity level, or sleep quality indices—SHAP values quantify each feature’s
contribution to a given prediction. This enables the construction of user-facing
explanations such as “Your elevated prediction score was primarily driven by low
SDNN over the past 24 hours and reduced sleep duration.” SHAP variants differ
substantially in computational cost: TreeSHAP provides exact attributions for tree-
based models in polynomial time, whereas KernelSHAP requires many model
evaluations per instance and is typically too expensive for real-time mobile inference.
For on-device deployment, approximations such as DeepSHAP or pre-computed
background-sample caches, combined with inference on compressed models, are more
practical than vanilla KerneISHAP [3]. Two caveats apply in the physiological setting:
SHAP attributions are defined relative to a chosen background distribution, so
attributions computed against a generic population baseline may differ meaningfully
from those computed against a user’s personal baseline; and, under strongly correlated
features (common in HRV time—frequency descriptors), SHAP can distribute credit
across correlated variables in ways that obscure the dominant physiological driver.

2.2 Attention Visualization in Lightweight Neural Architectures

Attention mechanisms, embedded within transformer-style and hybrid CNN-
attention architectures [4], explicitly weight input positions or features during inference
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and have been proposed as an intrinsic source of interpretability. In architectures
designed for time-series physiological classification, attention weights may indicate
which temporal segments or feature dimensions the model emphasized when producing
its output. When visualized as highlighted regions over a waveform or ranked feature
list, these weights can communicate temporal focus to non-expert users. However, it 1s
important to note that the relationship between attention weights and model
explanations remains scientifically debated: Jain & Wallace [8] demonstrated that
attention distributions can be manipulated without changing predictions, questioning
their reliability as causal explanations. Consequently, attention visualization is best
treated as an approximate diagnostic aid rather than a definitive explanation,
particularly in safety-relevant health applications. Sparse multi-head attention variants,
which concentrate weights on fewer salient positions, may produce more focused and
auditable weight distributions, but they do not by themselves resolve the faithfulness
concerns raised in the attention-as-explanation debate and still require external
validation against perturbation- or gradient-based attribution methods.

2.3 Natural Language Explanation Generation via On-Device Foundation Models

The recent availability of compact on-device language models—exemplified by
Apple’s Foundation Models framework [5]—opens a plausible new direction for
mobile health explainability. A promising, though still exploratory, architecture
combines three stages: (i) a classification model produces a prediction, (ii) a post-hoc
XALI technique such as SHAP or attention extraction produces a structured attribution,
and (ii1) a small on-device language model translates that structured output into a
concise natural-language description grounded in the user’s context. Executed entirely
on-device, such a pipeline would preserve data privacy while producing explanations
that are both statistically grounded and linguistically accessible. However, small on-
device language models are known to hallucinate or subtly misstate the underlying
attributions, and in a medical setting such errors can amount to clinically misleading
explanations; rigorous faithfulness evaluation and constrained decoding are therefore
prerequisites before deployment. Empirical validation of this pipeline in a regulated
mobile health setting remains an open research question, and published end-to-end
implementations are presently scarce.

3. Trust Calibration and UX Design for Explainable Health Al

3.1 Appropriate versus Excessive Trust

A critical goal of XAI in health applications is not to maximize user trust
unconditionally, but to calibrate trust appropriately—encouraging reliance when model
confidence and explanation quality are high, while signaling uncertainty when
predictions are less reliable [6]. Explanations that reveal high uncertainty or conflicting
feature signals should communicate this nuance explicitly, preventing over-reliance on
model outputs in ambiguous health states. Trust calibration thus requires that XAl
outputs be coupled with uncertainty quantification mechanisms, such as prediction
confidence intervals or ensemble variance estimates. Crucially, raw softmax
probabilities from modern neural classifiers are typically poorly calibrated and tend to
be systematically overconfident; exposing them directly to users as a “confidence”
value can therefore reinforce rather than correct miscalibrated trust. Post-hoc
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calibration techniques (for example temperature scaling or isotonic regression) or
explicit Bayesian / deep-ensemble uncertainty estimates are therefore required before
such values are surfaced in a health UI.

3.2 Explanation Presentation Patterns in Mobile Health UX

Effective delivery of XAI outputs within mobile health interfaces requires
adherence to established human-computer interaction principles. Key design
considerations include progressive disclosure—presenting a concise plain-language
summary by default with optional access to detailed feature-level explanations—and
contextual anchoring, which frames model outputs relative to the user’s personal
historical baseline rather than population norms. Cai et al. [7], in the context of
clinician-facing decision support, report that practitioners engage more effectively with
ML outputs when explanations are grounded in familiar reference cases and presented
at adjustable levels of detail; analogous design principles plausibly apply to patient-
facing mobile health interfaces, guiding the selection of visualisation formats such as
ranked feature lists and short temporal narratives that balance information density with
cognitive accessibility on small-screen devices.

Table 1.
Comparison of XAI methods for on-device mobile health applications
Method Explanation | Compute User-friendly | Best suited for
type cost output
(mobile)
SHAP Feature Moderate Bar chart / Tabular or low-dim
(Tree/Deep) | importance ranked list feature models; tree
ensembles
Attention Temporal Low Highlighted | Diagnostic aid for
visualization | saliency regions transformer / CNN-
MHA models
LIME Local High Feature Model-agnostic local
surrogate Weights explanations
Integrated | Axiomatic Low— Heatmap /| Differentiable
Gradients input Moderate feature bars | DNNSs; signal /
attribution image models [13]
NL Natural Moderate - | Plain text | User-facing
Generation | language Highx narrative verbalization of
(LLM) upstream attributions
Gradient Input Low Heatmap Quick diagnostic
saliency sensitivity for differentiable
models

*Cost depends heavily on quantization level and hardware acceleration (e.g.,
Apple Neural Engine INT4); raw FP16 inference on a 3B-parameter model is
substantially more expensive than gradient or SHAP-based methods.
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Explainable Al represents a necessary dimension of trustworthy mobile health
applications, bridging the gap between model performance and user comprehension.
The combination of SHAP-based feature attribution for physiological signals, attention
weight visualization inherent to modern lightweight architectures, and natural language
explanation generation via on-device foundation models provides a technically feasible
and privacy-preserving XAl pipeline for mobile health contexts.

Principal conclusions include:

- XAI addresses both regulatory obligations (GDPR algorithmic transparency)
and usability requirements in ML-driven health applications

- Attention-weight visualization provides low computational overhead but should
be treated as a diagnostic aid rather than a causal explanation, given the ongoing
scientific debate on its reliability [8]

- SHAP attribution over physiological feature vectors produces actionable, user-
interpretable health insights grounded in an axiomatic cooperative-game
framework[3], although the resulting values depend on the chosen background
distribution and can be misleading under strong feature correlation

- On-device language models enable natural language verbalization of XAl
outputs without transmitting sensitive health data to external servers [5]

- Trust calibration through uncertainty quantification is essential to prevent
harmful over-reliance on automated health assessments [6]

A key limitation of current XAI approaches in mobile health is the lack of
standardized evaluation metrics for explanation quality in physiological
classification—fidelity, stability, and user comprehension may trade off against each
other depending on the deployment context. Compounding this, different post-hoc
methods frequently disagree on which features are most important for the same
prediction—the so-called disagreement problem [12]—which complicates the
selection of a single canonical explanation for clinical or user-facing use. As mobile
health systems mature, XAl will become a standard component of responsible Al
design, enabling users to engage with health monitoring tools as informed participants
rather than passive recipients of opaque predictions.
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Abstract: The reconstruction of fragmented archaeological artifacts from
incomplete data is a complex and inherently ill-posed problem. This study investigates
the limitations of both traditional geometric reconstruction methods and deep learning-
based approaches in the context of two-dimensional (2D) silhouette representations. A
hybrid framework is proposed that combines a greedy reconstruction algorithm with a
neural network-based completion model (U-Net). The greedy component ensures
structural consistency through fragment compatibility analysis, while the neural
network contributes learned shape priors for refinement. Experimental results
demonstrate that standalone neural models tend to perform shape completion rather
than true reconstruction, often producing geometrically inconsistent outputs. In
contrast, the proposed hybrid method significantly improves reconstruction accuracy,
achieving higher Intersection over Union (IoU) and Dice coefficient values.

Keywords: 2D reconstruction, archaeological artifacts, hybrid model, U-Net,
greedy algorithm, silhouette analysis

1. Introduction

The reconstruction of archaeological artifacts from fragmented remains is a
fundamental task in cultural heritage preservation. In practice, artifacts are typically
discovered in incomplete and damaged states, requiring computational methods to
restore their original structure.

In this work, the reconstruction problem is formulated as the recovery of a complete
object from partial two-dimensional (2D) binary representations. Unlike three-
dimensional reconstruction, 2D silhouette-based reconstruction lacks depth
information, which makes the problem inherently ill-posed. This means that multiple
valid solutions may exist for a given set of fragments, and the absence of structural
constraints significantly increases ambiguity [4].

Traditional approaches to reconstruction rely on geometric matching techniques,
such as contour alignment and fragment compatibility estimation. While these methods
can achieve acceptable results in controlled scenarios, they often fail when fragments
are ambiguous or partially missing [2].

Recent advances in deep learning have introduced neural architectures capable of
predicting complete shapes from incomplete inputs [1]. However, such models
primarily perform shape completion rather than true reconstruction. They tend to
generate visually plausible outputs that do not necessarily preserve the structural
relationships between fragments.
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To address these limitations, this paper proposes a hybrid reconstruction approach
that integrates a greedy algorithm with a neural network-based completion model. The
main contribution of this study is the demonstration that combining structural
reasoning with learned representations leads to improved reconstruction accuracy and
robustness.

2. Methodology

2.1 Data Representation and Preprocessing

Artifacts are represented as binary silhouettes, where foreground pixels correspond
to the object and background pixels are set to zero. Preprocessing steps include
grayscale conversion, thresholding (e.g., Otsu’s method), noise removal, and cropping
to bounding boxes. This representation focuses on geometric properties and reduces
the influence of irrelevant visual features.

2.2 Greedy Reconstruction Algorithm

The greedy reconstruction algorithm assembles fragments iteratively based on
compatibility measures. Each fragment is described using geometric descriptors such
as contour features, Hu moments, area, and orientation [3].

Pairwise compatibility between fragments is evaluated using a weighted scoring
function:

Score = Wlscontour + WZSarea + WBSorientation - W450verlap

Fragments with the highest compatibility scores are merged first. The process
continues by iteratively adding fragments to the current reconstruction, selecting
placements that maximize alignment quality while minimizing overlap. Despite its
structural advantages, this approach may converge to suboptimal solutions due to its
greedy nature.

2.3 Neural Network-Based Completion (U-Net)

A convolutional encoder—decoder architecture (U-Net) is used to predict complete
shapes from partial silhouettes. The model is trained on synthetic datasets consisting
of fragmented shapes and corresponding ground truth masks.

Although the neural network learns general shape patterns, it lacks explicit
modeling of fragment relationships. As a result, it often produces smooth but
structurally inaccurate outputs, effectively performing completion rather than
reconstruction.

2.3 Hybrid Reconstruction Framework

To overcome the limitations of individual methods, a hybrid framework is
proposed. The reconstruction process consists of two main stages:

I1. Structural Assembly — The greedy algorithm constructs an initial
reconstruction by aligning and merging fragments based on compatibility scores.

2. Neural Refinement — The partially reconstructed shape is processed by the
neural network to improve continuity and fill missing regions.

This hybrid strategy enables the integration of geometric consistency and learned
shape priors, resulting in improved reconstruction performance.
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3. Experimental Setup

The experimental dataset consists of synthetically generated shapes and ceramic-
like fragment silhouettes. Fragmentation is simulated by dividing complete objects into
multiple parts.

Reconstruction performance is evaluated using standard segmentation metrics:
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These metrics measure the similarity between reconstructed outputs and ground
truth shapes.

4. Results
Method IoU Dice
Greedy Reconstruction 0.4405 0.6116
U-Net Completion 0.2108 0.3483
Hybrid Approach 0.61+ 0.70+

The results demonstrate that the hybrid approach outperforms both standalone
methods. The greedy algorithm provides structural alignment, while the neural network
contributes smooth shape completion. Their combination leads to improved accuracy
and consistency.

Figure 1. Comparison of reconstruction methods: partial (greedy initialization), U-
Net completion, hybrid reconstruction, and ground truth (GT). The hybrid approach
demonstrates improved structural consistency and closer alignment to the ground
truth compared to standalone methods, while the U-Net model tends to generate
elongated and structurally inconsistent shapes.

Source of the figure: Author’s own work.
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5. Discussion

The experimental results reveal fundamental differences between reconstruction
and completion tasks. The greedy algorithm, while structurally grounded, is sensitive
to local decisions and may converge to incorrect configurations in ambiguous
scenarios.

In contrast, the neural network does not reconstruct fragment relationships but
instead generates plausible shapes based on learned data distributions. This often
results in shape hallucination, where the output deviates from the actual geometry of
the artifact.

The hybrid approach successfully addresses these limitations by combining
complementary strengths. The greedy method ensures structural coherence, while the
neural network refines the overall shape. This synergy results in more accurate and
reliable reconstruction outcomes.

6. Conclusion

This paper presents a hybrid approach for the 2D reconstruction of fragmented
archaeological artifacts, combining greedy structural assembly with neural network-
based completion. The results show that neither geometric nor learning-based methods
alone are sufficient for accurate reconstruction.

The proposed framework improves reconstruction performance by integrating
structural reasoning with data-driven learning. This approach can serve as a foundation
for future intelligent systems in digital archaeology. Future work will focus on real-
world datasets and extending the method to three-dimensional reconstruction.
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Abstract

The development of reliable reconstruction methods for fragmented archaeological
artifacts critically depends on the availability of representative and well-structured
datasets. However, real-world archaeological data is inherently limited, heterogeneous,
and often lacks precise ground truth annotations, which restricts both the training and
objective evaluation of reconstruction algorithms. This paper addresses these
limitations by proposing a systematic framework for synthetic dataset generation and
preprocessing tailored for two-dimensional (2D) artifact reconstruction based on
silhouette representations.

The proposed approach models artifact shapes as binary silhouettes and simulates
realistic fragmentation processes through controlled geometric partitioning, enabling
the creation of diverse fragment configurations with varying levels of complexity and
ambiguity. In addition, a comprehensive preprocessing pipeline is introduced,
including binarization, contour extraction, noise suppression, and normalization, which
ensures consistency and robustness of the input data.

Unlike conventional datasets, the synthetic dataset preserves exact ground truth
information, allowing quantitative evaluation of reconstruction performance using
metrics such as Intersection over Union (IoU) and Dice coefficient. The generated data
supports the systematic testing of both geometric and learning-based reconstruction
methods, and is particularly suitable for hybrid frameworks that integrate structural
reasoning with data-driven models.

The results demonstrate that the proposed dataset and preprocessing strategy
provide a stable and reproducible experimental environment, significantly improving
the reliability and comparability of reconstruction algorithms. The presented
framework establishes a foundational component for advancing

intelligent systems in digital archaeology.

1. Introduction

The reconstruction of fragmented archaeological artifacts is a fundamental problem
in the field of digital heritage preservation and computer vision. In practice, artifacts
are rarely discovered in complete form; instead, they are typically found as disjoint and
degraded fragments, often affected by noise, missing parts, and structural ambiguity.
This significantly complicates the reconstruction process and requires the development
of robust computational approaches [2].
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In recent years, artificial intelligence and image-based reconstruction methods have
been increasingly applied to this problem. However, the effectiveness of such
approaches is strongly dependent on the availability of high-quality and representative
datasets. A major limitation in this domain is the scarcity of well-annotated
archaeological data, particularly data that includes accurate ground truth
representations of complete artifacts. This lack of reliable datasets restricts both the
training of machine learning models and the objective evaluation of reconstruction
algorithms [4].

To address this limitation, synthetic dataset generation has emerged as a practical
and scalable solution. By artificially generating artifact shapes and simulating
fragmentation processes, it becomes possible to create controlled datasets with known
ground truth. Such datasets enable systematic experimentation and provide a consistent
basis for comparing different reconstruction approaches [1].

In the context of two-dimensional (2D) reconstruction, artifacts are commonly
represented as binary silhouettes. While this representation simplifies the problem, it
also introduces challenges related to the absence of depth information and increased
ambiguity in fragment alignment. Therefore, preprocessing becomes a critical step in
ensuring that the data is suitable for reconstruction tasks.

This paper proposes a structured framework for synthetic dataset generation and
preprocessing tailored specifically for 2D artifact reconstruction. The approach focuses
on creating realistic fragment distributions and applying preprocessing techniques such
as binarization, contour extraction, noise reduction, and normalization. The generated
dataset supports the evaluation of geometric, learning-based, and hybrid reconstruction
methods, providing a stable and reproducible experimental environment [3].

2. Methodology

The proposed methodology aims to establish a structured pipeline for generating
synthetic datasets and preparing them for two-dimensional (2D) artifact reconstruction
tasks. The overall framework consists of two main components: synthetic dataset
generation and preprocessing. Each component is designed to ensure consistency,
reproducibility, and suitability for both geometric and learning-based reconstruction
approaches.

2.1 Synthetic Dataset Generation

The synthetic dataset is constructed to simulate realistic archaeological artifact
fragments while preserving full control over the underlying structure. The generation
process begins with the creation of base shapes representing artifact silhouettes. These
shapes are defined as binary masks, where foreground pixels correspond to the object
and background pixels represent empty space.

Fragmentation is simulated through controlled geometric partitioning. Each artifact
is divided into multiple fragments using random or structured splitting strategies. The
number of fragments, their size distribution, and spatial arrangement are varied to
generate datasets of different complexity levels.

To enhance realism, transformations such as rotation, translation, and scaling are
applied to individual fragments. This introduces variability and mimics real-world
conditions where fragments are arbitrarily positioned. Despite these modifications, the
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original complete shape is preserved as ground truth, enabling quantitative evaluation
of reconstruction accuracy.

2.2 Preprocessing Pipeline

Preprocessing is a critical stage that prepares fragment data for reconstruction
algorithms. The proposed pipeline includes several sequential steps:

2.2.1  Binarization-Input images are converted into binary representations,
ensuring that the artifact silhouette is clearly separated from the background. This step
reduces the influence of irrelevant visual features and simplifies further analysis.

2.2.2  Contour Extraction-Contours are extracted from binary masks to capture
the geometric boundaries of each fragment. These contours serve as essential
descriptors for fragment matching, alignment, and compatibility estimation.

2.2.3  Noise Reduction-Noise introduced during generation or acquisition is
removed using filtering techniques. This improves the stability of contour detection
and reduces errors in subsequent processing stages.

2.2.4  Normalization-Fragments are normalized with respect to scale,
orientation, and position. This ensures consistency across the dataset and facilitates fair
comparison between different reconstruction methods.

2.3 Evaluation Setup

The generated dataset is designed to support systematic evaluation of
reconstruction algorithms. Since ground truth shapes are available, reconstruction
performance can be assessed using quantitative metrics such as Intersection over Union
(IoU) and Dice coefficient. These metrics measure the similarity between reconstructed
outputs and original artifact shapes.

The proposed methodology enables controlled experimentation by allowing
variation in dataset complexity, fragment distribution, and preprocessing parameters.
This makes it suitable for evaluating greedy, deep learning-based, and hybrid
reconstruction approaches under consistent conditions.
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Figure 1. Synthetic dataset generation and preprocessing pipeline for 2D artifact
reconstruction.
Source: Author’s own work.

3. Results and Discussion

The proposed synthetic dataset generation and preprocessing framework was
evaluated through a series of controlled experiments aimed at assessing its
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effectiveness for 2D artifact reconstruction tasks. The generated dataset enabled the
application of different reconstruction approaches, including geometric (greedy-
based), learning-based (U-Net), and hybrid methods.

Quantitative evaluation was performed using Intersection over Union (IoU) and
Dice coefficient. The results indicate that the greedy reconstruction approach achieves
moderate accuracy (IoU = 0.44, Dice = 0.61), demonstrating its effectiveness in
structural alignment tasks. In contrast, the learning-based approach based on U-Net
shows lower performance (IoU = 0.21, Dice = 0.34), primarily due to its tendency to
perform shape completion rather than precise fragment-based reconstruction.

The hybrid approach, which combines geometric alignment with learning-based
refinement, demonstrates improved performance in several cases, achieving higher [oU
values and more coherent reconstructions. This confirms that combining structural and
data-driven strategies can significantly enhance reconstruction quality.

The results also highlight the importance of preprocessing. Accurate binarization,
contour extraction, and normalization directly impact the stability and performance of
reconstruction algorithms. The synthetic dataset provides a controlled environment
where these effects can be systematically analyzed.

4. Conclusion

This paper presented a structured framework for synthetic dataset generation and
preprocessing for two-dimensional artifact reconstruction. The proposed approach
addresses the limitations of real-world archaeological data by providing controlled,
diverse, and reproducible datasets with known ground truth.

The experimental analysis demonstrates that synthetic datasets significantly
improve the evaluation and comparison of reconstruction methods. The results confirm
that while geometric approaches provide stable baseline performance, learning-based
methods require carefully designed datasets and preprocessing to achieve reliable
results. Hybrid approaches show strong potential by combining the advantages of both
paradigms.

The proposed framework contributes to the development of more reliable and
interpretable reconstruction systems and can serve as a foundation for future research
in digital archaeology and computer vision.
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DEVELOPMENT OF NEURAL NETWORK-BASED
CHATBOTS: IMPLEMENTATION FEATURES AND
CHALLENGES

Kryvenko Oleksii,
Postgraduate student
Kyiv National Economic University

Modern chatbot development has shifted from rigid rule-based algorithms (if-then)
to Large Language Models (LLMs) based on the Transformer architecture. The key
feature 1s the Self-Attention mechanism, which allows the neural network to weigh the
importance of different parts of the input data and consider the context of the entire
dialogue rather than just the immediate query. This ensures linguistic naturalness and
the ability to process complex semantic structures, [1].

The most effective method for deploying chatbots in a business environment is
Retrieval-Augmented Generation (RAG) technology. Instead of relying solely on the
model's internal pre-trained knowledge, the bot first performs a semantic search within
a company’s vector database, retrieves relevant documents, and generates a response
based on that specific context. This approach minimizes "hallucinations" and allows
the system to operate with real-time data without the need for constant model
retraining, [2].

For highly specialized domains (e.g., medicine, law), Fine-tuning is employed to
align the model with specific terminology. Since full-parameter training is
computationally prohibitive, developers utilize Parameter-Efficient Fine-Tuning
(PEFT) methods, such as LoRA (Low-Rank Adaptation). This technique involves
modifying only a tiny subset of the neural network's weights, maintaining high
performance while drastically reducing the required computational power
(VRAM/GPU), [3].

A primary obstacle in implementing neural network bots is hallucination—the
generation of facts that appear plausible but are objectively false. This stems from the
probabilistic nature of models (predicting the next token). To mitigate this, developers
implement multi-stage verification techniques like Chain-of-Thought (CoT) prompting
and integrate external fact-checking tools via API to cross-reference generated outputs,
[4].

Deploying neural network chatbots requires substantial infrastructure. The choice
between utilizing Cloud APIs (e.g., OpenAl, Azure) and self-hosting Open Source
models (e.g., Llama 3) depends on the balance between cost-per-token and data privacy
requirements. Optimization techniques like Quantization (reducing the precision of
model weights) allow for running sophisticated models on consumer-grade hardware
without a significant degradation in response quality, [5].

The development of neural network-based chatbots is evolving from simple text
generation toward the creation of sophisticated autonomous agents. Despite significant
challenges such as hallucinations and high infrastructure costs, the implementation of
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architectural solutions like RAG and parameter-efficient fine-tuning (PEFT) allows for
these drawbacks to be mitigated. The future of the field lies in the synergy between the
precision of retrieval systems and the linguistic flexibility of LLMs, ensuring the
creation of secure, scalable, and truly intelligent interfaces for human-technology
interaction.
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In the current conditions of transition to a circular economy, the textile industry is
one of the most problematic in terms of waste generation, material reuse and reduction
of anthropogenic load on the environment [1]. A significant proportion of textile
products after the end of their life cycle end up in mixed waste streams, which
complicates the reuse of fibers, reduces the quality of secondary raw materials and
increases the cost of sorting [2]. A recent publication based on materials from your
scientific school emphasized that in the EU alone, more than 5 million tons of textile
waste are generated annually [3], and the lack of effective sorting mechanisms directly
limits the possibilities of high-quality recycling [4].

The relevance of the topic is enhanced by the fact that traditional determination of
fabric composition during sorting [4] is often performed manually or requires the use
of expensive laboratory equipment, in particular spectroscopic systems. A review of
current research shows that automated sorting of textile waste increasingly combines
machine learning, deep learning, computer vision, and spectral analysis methods, but
key unresolved issues include mixed fiber recognition, the lack of open representative
datasets, and the need for hybrid decision-making models [5].

Of particular interest is the use of computer vision and convolutional neural
networks in image-based fabric classification tasks. Such approaches are attractive due
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to their relatively low implementation cost, scalability, and the ability to be integrated
into applied digital decision support systems [6, 7]. Research in the field of machine
vision for textile sorting demonstrates that modern models are capable of achieving
high accuracy even in challenging conditions, when objects have deformations,
overlaps, or similar visual characteristics. For example, in work on automated
classification of used clothing for recycling, the proposed approach increased accuracy
to a level of over 90%, close to human, on a sample of about 27 thousand samples.

The aim of the work is to formalize the methods of processing fabrics depending
on the raw material composition for further use in intelligent decision support systems.
To achieve this goal, it is advisable to: identify informative features by which it is
possible to establish the belonging of the material to a certain raw material class; form
a formalized representation of processing options; build a rule or set of rules for
choosing the recommended method of handling the material; determine the place of
the computer vision module in the general architecture of the decision support system;
and also assess the practical suitability of such an approach based on experimental
results of fabric classification.

Within the framework of the study, the decision-making process regarding the
further handling of a textile product is presented in the form of a formalized sequence
of interconnected stages, which includes the analysis of input data, identification of the
raw material composition of the material, assessment of the reliability of the
classification conclusion, determination of a rational method of processing or reuse,
and formation of an explained recommendation for the decision support system [8§].
Unlike approaches that are limited to image classification, the central point here is the
formalized connection between the identified composition of the material and the
recommended scenario for its further processing.

Let the textile object be described by a vector of observations
X={I, M, S}, where [ — fabric image, M — product metadata available, S — signs of the
physical condition of the material, in particular the degree of wear, the presence of
contamination, damage or deformation. Then the classification module forms an
assessment of belonging to the class of raw material composition
C € {natural, synthetic, blended, uncertain}. In the current experimental setup, the
basic recognition is based on two classes — «natural» and «synthetic», which
corresponds to the available training sample. At the same time, for the decision support
system it is advisable to immediately establish the classes “blended” and «uncertainy,
since in real waste streams mixed fabrics and uncertain cases are typical. Let P(C|X) —
posterior probability distribution generated by the computer vision model. Then the
initial decision about the material class can be determined by the rule C* = argmax
P(C|X). However, for industrial or semi-industrial use, this is not enough. If the
maximum probability is lower than the threshold value 7, the system should not
automatically issue a final recommendation, but should transfer the sample to
additional verification mode: if max P(C|X) < t then expert/manual inspection. This
rule reduces the risk of misdirecting material into the wrong recycling channel.

The next level of formalization is related to the choice of how to handle the
material. Let the set of possible solutions be R = {reuse, mechanical recycling,
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chemical recycling, downcycling, energy recovery, manual inspection}. Then the
decision support function can be given as R* = g(C*, g, d, u), where g — sample quality
assessment, d — degree of damage, u — classifier confidence level.

For natural materials in satisfactory condition, it is advisable to prioritize reuse or
mechanical processing, since such fabrics are able to retain useful properties after
sorting and shredding. For synthetic materials, mechanical processing of polymer raw
materials 1s more relevant, and in some cases, chemical processing, especially when it
comes to restoring polyester or similar fibers. If the material has significant
contamination or low quality, but its composition is determined with confidence, the
system can recommend «downcycling» — conversion into lower-value, but functionally
suitable products, such as insulation or filling materials. For doubtful or mixed cases,
«manual inspectiony is the priority.

Thus, the proposed formalization transfers the task from the plane of conventional
classification to the plane of multi-step intelligent selection. In practical terms, this
means that the system should not only recognize the type of fabric, but also reasonably
suggest the most appropriate scenario for its further use. This approach better meets
the needs of real sorting of textile waste than models that are limited only to the output
of the class name.

To test this approach, the results of experimental classification of fabrics by
images, given in the downloaded material, can be used. In it, the «FabricsDataset» set
containing 3108 images divided into classes of natural and synthetic materials was used
for the study; the sample was distributed in the ratio of 80% / 20% to the training and
validation parts. A CNN model was used for the task, including convolution,
subsampling, global averaging and Dropout regularization blocks. 97.59% accuracy
was obtained on the training sample and 97.58% on the validation sample; the loss
function values were 0.075 and 0.081, respectively. In addition to classification, the
software implementation provides for the formation of a block of recommendations for
further handling of the material.

These results are important for two reasons. First, they confirm that visual features
of fabrics can be sufficiently informative for reliable binary distinction of raw material
classes without the use of complex laboratory infrastructure. Second, they create a
practical basis for the transition from the task of «classifying images» to the task of
«forming a recommendation for processing» [9]. This is precisely the methodological
content of an intelligent decision support system: the classification module acts as a
source of formalized features, and the recommendation module is a means of
transforming these features into an applied solution [10]. The prospects of this direction
are also confirmed by the latest results of deep tissue analysis. In a related work in 2025
on an open dataset of 3107 microimages of fabrics, the ViT and ConvNeXt models
achieved an accuracy of 0.9984 and an F1-score of 0.9984, which indicates the great
potential of modern computer vision architectures for automated sorting of textile
materials. At the same time, the authors directly point out the complex cases associated
with striped and ribbed patterns, and also emphasize the need for further data
diversification and multi-scale analysis.
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Given this, it is advisable to direct the further development of the proposed
formalization in several directions. The first is the expansion of the set of classes to
mixed compositions with a partial assessment of the dominant component. The second
is the integration of additional sources of information, such as text marks, labels,
spectral data or manual expert confirmation for borderline cases. The third is the
implementation of explainability of decisions, when the system, along with the
recommendation, indicates which visual features most influenced the classification and
why this particular channel of further processing was chosen [11, 12]. The fourth is the
construction of an economic selection criterion, under which, among several
permissible processing scenarios, the system will choose the one that provides the
highest environmental and production feasibility.

The practical significance of the proposed approach lies in the fact that it can be
used in digital services for light industry enterprises, sorting lines, eco-centers, textile
waste collection points, as well as in educational or consumer mobile applications. For
industrial users, the system can serve as a pre-sorting tool, for environmental initiatives
- a means of supporting responsible consumption, and for researchers - a platform for
accumulating and analyzing new data on the behavior of textile materials in secondary
raw material flows.

Thus, the formalization of fabric processing methods depending on the raw
material composition is a reasonable basis for building intelligent decision-making
support systems in the field of textile recycling. The proposed approach combines a
visual fabric recognition module with a rule-based or hybrid mechanism for selecting
the recommended method of further handling of the material. Unlike conventional
classification systems, such a model is focused not only on identifying.
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Introductions. The management of indoor thermal environments under
displacement ventilation has received increasing attention due to its combined
influence on energy consumption, occupant comfort, and contaminant transport.
Displacement ventilation establishes stratified airflow layers that inherently separate
cooler supply air from warmer, buoyancy-driven plumes arising from internal heat
sources. The efficiency of such systems depends on the interplay between supply
velocity, internal heat load, and transient disturbances, which collectively dictate both
thermal stratification and contaminant removal effectiveness.

In [1] it 1s shown that high-fidelity CFD analysis allows simultaneous evaluation
of multiple ventilation strategies, including mixing, displacement, and stratum
ventilation, revealing trade-offs between energy efficiency, vertical temperature
gradients, and airborne contaminant control. The study emphasizes that buoyancy-
driven motion significantly governs stratification development and that misalignment
between airflow and thermal plumes can reduce contaminant evacuation performance.

Complementary engineering perspectives are offered in [2], where quality control
strategies for heat, gas supply, and ventilation systems are discussed. The work
underscores that operational reliability and sustainability are directly linked to
maintaining predictable thermal stratification and energy-efficient airflow distribution,
highlighting the practical constraints faced during system design and deployment.

Extending this operational focus, [3] demonstrates that integrating energy
management protocols and certification practices in building design enhances the
predictability of thermal performance while ensuring compliance with regulatory
standards. Effective energy management is shown to support stable buoyancy-driven
airflow patterns that are critical for stratified displacement systems.

Dynamic perturbations arising from occupant movement and transient heat loads
are further explored in [4]. Here, numerical simulations illustrate that vertical thermal
gradients are sensitive to moving sources, which can locally disrupt stratification,
accelerate contaminant mixing, and modify plume structure, suggesting that real-world
displacement ventilation requires consideration of time-varying disturbances.

In [5] the predictive capability of unsteady-state models is demonstrated for large
indoor spaces. The study uses a Block-Gebhart approach to quantify vertical
temperature distribution and stratified air-conditioning load under non-stationary
conditions, offering practical guidance for cleanroom-like environments where
transient thermal management is critical for both comfort and contaminant control.
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Finally, a systematic review in [6] consolidates simplified modelling approaches
for displacement ventilation, highlighting the physical mechanisms controlling vertical
stratification and contaminant transport. The review emphasizes that reduced-order
models can retain predictive power while facilitating parametric exploration of airflow,
heat sources, and environmental interactions, thus forming a robust foundation for
advanced thermal-transport analysis in controlled containment applications.

Aim. The aim of this study is to develop an advanced numerical framework to
analyze the coupled dynamics of thermal stratification and buoyancy-driven
contaminant transport in cleanrooms operating under displacement ventilation, with
emphasis on predicting transient airflow and temperature distributions for optimized
environmental control.

Materials and methods. The methodological framework was constructed to
capture transient thermal and contaminant transport phenomena in displacement-
ventilated cleanrooms using an advanced numerical approach. The model emphasizes
the coupling between buoyancy-driven airflow, internal heat sources, and contaminant
redistribution, while remaining computationally tractable for parametric analysis and
engineering evaluation.

Buoyancy-modified airflow velocity in stratified layers:

9BoAT (z)H

u(z) = e+1

(1)

where u(z) — local vertical airflow velocity at height zzz (m-s™);
g — gravitational acceleration (9,81 m-s2);
Po — thermal expansion coefficient of air (K™);
AT(z) — local temperature difference between plume and ambient (K);
H — reference vertical length scale of the room (m);
€ — empirical damping coefficient accounting for viscous dissipation
(dimensionless)
This equation estimates the upward momentum induced by buoyancy in stratified
layers, providing the basis for subsequent contaminant transport modeling.
Time-dependent energy balance in stratified control volumes:

dT(z,t) dT (z,t)
pCpVT = Qgen(z) - pcpAu(Z)T (2)

where p — air density (kg-m™);
cp — specific heat capacity of air (J-kg™-K™);
V — volume of the stratified layer (m?);
T (z, t) — air temperature at height z and time t (°C);
Qgen(2z) — internal sensible heat generation rate within layer (W);
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A — cross-sectional area normal to vertical flow (m?);
u(z) — vertical velocity from Equation 1 (m-s™).
This formulation captures the transient evolution of temperature in each stratified
layer, including convection driven by buoyancy.
Advection-diffusion of airborne contaminants:

dC(z,t

at ( )GC(Z,t):DGC(Z,t)_I_S(Z,t)

0z 0z2 |74

(3)

where C (z, t) — contaminant concentration at height zzz and time t (particles-m);
u(z) — vertical velocity from Equation 1 (m-s™);
D — turbulent diffusivity coefficient (m?-s™');
S (z, t) — contaminant source strength in layer (particles-s™);
V — layer volume (m?).

This equation describes contaminant redistribution by buoyancy-driven advection
and vertical diffusion within each stratified layer, accounting for local generation
sources.

Results and discussion. The advanced numerical model was applied to a medium-
scale cleanroom operating under displacement ventilation with moderate internal heat
loads, with the objective of capturing the intricate interplay between buoyancy-driven
airflow, stratified thermal layers, and contaminant transport. Unlike conventional
steady-state analyses, this simulation accounts for the transient, height-dependent
nature of vertical velocity induced by thermal plumes, the time-evolving temperature
distribution within stratified layers, and the advection-diffusion behavior of airborne
particles. By integrating these processes, the model allows evaluation of how small
variations in supply intensity, internal heat generation, and turbulent diffusivity
propagate through the system to influence both comfort and contamination risk. This
approach emphasizes that displacement ventilation does not simply produce linear or
uniform responses; rather, local velocity enhancements can amplify convective heat
removal while simultaneously accelerating contaminant evacuation, yet the effect is
non-linear and subject to diminishing returns at higher velocities. The table below
synthesizes these key interdependencies, presenting simulated values of vertical
airflow velocity, upper-layer temperature, and contaminant concentration, thereby
providing a comprehensive snapshot of the coupled thermodynamic and transport
behavior under realistic cleanroom operating conditions. It serves as a foundational
dataset for parametric analysis, sensitivity assessment, and visualization of operational
regimes that optimize both environmental quality and energy efficiency.

Furthermore, the dataset highlights how subtle changes in local buoyancy forces
can disproportionately affect both thermal gradients and particle distribution,
emphasizing the importance of precise airflow management in sensitive environments.
It also provides a benchmark for validating reduced-order models and simulations,
ensuring that predictive tools capture the non-linear interactions inherent in
displacement-ventilated cleanrooms.
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Table 1.
Simulated vertical airflow velocity, upper-layer temperature, and contaminant
concentration in a displacement-ventilated cleanroom

No Vertical velocity, u(z), Upper-layer Upper-layer
m-s! temperature, °C temperature, °C

1 0.15 24.7 430

2 0.21 24.2 412

3 0.26 23.8 395

4 0.31 23.5 379

5 0.37 23.1 363

6 0.44 22.8 348

7 0.52 22.5 335

8 0.61 223 322

9 0.71 22.0 309

10 0.82 21.8 297

The results reveal that increasing buoyancy-driven vertical velocity significantly
enhances convective heat extraction from the upper stratified layer, producing a non-
linear decrease in temperature. Similarly, contaminant concentration diminishes with
higher vertical velocity, though the rate of reduction decelerates at elevated velocities,
indicating a saturation effect where advection dominates over turbulent diffusion. The
coupled analysis confirms that thermal stratification and contaminant removal are
interdependent: efficient upward flow promotes both temperature homogenization in
the upper region and accelerated evacuation of airborne particles. Operationally,
maintaining vertical velocities between 0.44 and 0.61 m-s™" achieves a balance between
thermal control and contaminant clearance, optimizing both environmental quality and
energy use.

Conclusions. The simulated results confirm that buoyancy-driven vertical airflow
is the primary mechanism governing both thermal stratification and contaminant
removal in displacement-ventilated cleanrooms. Increased vertical velocity promotes
more efficient upward transport of heat and airborne particles from the occupied lower
zone to the extraction region.

Upper-layer temperatures decrease non-linearly with rising vertical velocity,
demonstrating that convective heat removal is most effective within intermediate
velocity ranges, beyond which additional airflow produces diminishing thermal
benefit.

Contaminant concentration exhibits a comparable non-linear reduction, indicating
that particle evacuation efficiency is strongly coupled to the magnitude of buoyancy-
induced vertical motion, with diminishing returns at high velocities where advection
dominates over turbulent diffusion.

The dataset confirms that thermal stratification and contaminant transport are
interdependent: stabilization of vertical temperature gradients enhances plume-driven
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contaminant removal, highlighting the importance of maintaining controlled
stratification for operational reliability.

Operational analysis suggests that vertical velocities between 0.44 and 0.61 m-s™
optimize both upper-layer thermal control and particle clearance, balancing
environmental quality and energy efficiency.
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KOMILJIEKCHU XA JIO 3AXUCTY
MEPCOHAJBHUX JIAHUX B YMOBAX CYYACHUX
IHOOPMAIITHUX 3ATPO3

3yoenko Caitiana OueriBHa

CTapIIuii BUKIaga4d Kadeapyu eNeKTpOMEXaHIYHUX Ta KOMIT IOTepHUX CUCTEM
baxmyTchkHil HaBUaTbHO-HAYKOBUN MTPO(eCciHHO-TIeJarOriuHui 1HCTUTYT
XapKiBCbKOTO HalllOHAJILHOTO YHiBepcuTeTy iMeHi B.H. Kapasina

Y nudpoBy enoxy nepcoHabHI AaHi CTaIN CTPATETIYHUM PECYPCOM, IO TIOTPedye
KOMIUIEKCHOTO 3aXUCTy. AKTYyaJbHICTh I[i€l TPoOJIeMH 3yMOBJIEHA THUM, L0 Cy4acHE
iHpOpMaIliiHE CepelOBUIIE XapPaKTEPU3YEThCS YHCICHHUMH 3arpO3aMu, 31aTHUMHU
MIOCTaBUTHU 1] 3arpo3y KOH(IIEHUIWHICTh 1 HUIICHICTh 1HpopMaii. Jo OCHOBHUX
YUHHUKIB BIJTHOCSITHCS TEXHIYHI BPA3JIMBOCTI, JIOJACHKHUM (haKTOpP, BIUIMB CTUXIMHUX
MOJIi¥, MoIMpeHHs JAe31HpopMallii Ta HECAaHKIIIOHOBAHUM JTOCTYM J0 1H(POPMALIHHUX
cucteM [1].

3a nanumu odiniiHoro 3BiTy CUCTEMU BUSBIICHHS BPAa3JIMBOCTEH 1 pearyBaHHs Ha
kibepinuuaentu (CBB) 3a 2023 pik, B Ykpaini Oyno ompaiboBaHO OJU3bKO 18
MUIBSIPJIIB MO TeaeMeTpii, cepela AKUX BUABICHO 133 MUIBHOHM IMiIO3PUINX TIOIIM
iHdopmaniiiHoi Oe3nekn Ta omnpanboBaHO 148 THCAY KPUTUYHHMX MOMAIA, L0
MOTEHIIHHO MOy OyTH KiOepiHIMIEeHTaMH. be3nocepeHb0 aHamTHKaMu OyJio
3adikcoBaHo Ta 00podsieHo 1105 kidepiHIMACHTIB, 10 HA 62,5 % OinbIe, HIX y 2022
poui [2]. ¥V 2024 poui Cucrema BHUSBIEHHS Bpa3JIMBOCTEHM 1 pearyBaHHA Ha
KIOEpIHIIMJEHTH Ta KibepaTrakud omnpaipoBajia OJu3bKO 3 MUIBHOHIB MO
iH(dopmaniiiHoi Oe3neku, 3 sAKUX 28 TucAY OyiM KPUTHYHUMHU Ta MNOTpeOyBasd
HEraifHoro BTpy4YaHHs (QaxiBUiB. Y pe3yJabTaTl aHami3zy OyJo BHUSBIEHO Ta
onpanpboBano 1042 xiOepinuuaeHTyd. HalmommpeHimyMyA TUMAMU TOAIN CTaJH:
IIKIJIJTMBE TporpaMmue 3abe3neudenHs (58,8% Bia ycix momiif), cipoOu BTpy4YaHHS B
cuctemu (17,6%), 301p indopmartii 3noBmucHukamu (12,1%), inmi tunu nouii (8,3%),
nopyuieHHs1 BiaacTuBocTer iH(opmarttii (2,7%) Ta mopyiieHHs JOCTYIMHOCTI CUCTEM
(0,5%) [3].

KommnekcHuii miaxil [0 3aXUCTy TNEPCOHAJIBHUX JIAaHUX T[epeadadae
BIPOBA/KEHHS KUJIBKOX B3a€MOITOB’I3aHUX PIBHIB O€3MEKU:

® TIPaBOBUI PiBEHH — BKIIFOYA€ CTBOPEHHS Ta BJOCKOHAJICHHS 3aKOHOIaBUO1 0a3H,
rapMOHI3AIlI0 3 MDKHAPOJHUMH CTaHIApPTaMH. Y MeXaX IbOTO PIBHS BaXXIIMBO HE
JUIIe BCTAHOBJIIOBATHU HOPMH Ta BHUMOTHM, a ¥ 3a0e3meuyBaTd KOHTPOJb 3a iX
BUKOHAHHSM, BiJIMTOBIJATBHICTh 32 MOPYIICHHS Ta MOCTIMHE OHOBJICHHS HOPMATHBHOI
0a3u BiAMOBIIHO JO HOBUX BUKIIMKIB KiOEpOE3IeKH.

® TEXHIYHHI pIBEHb — OXOIUIIOE 3aCTOCYBaHHSA CYy4YacHMX 3aco0IB 3aXHCTY
iH(OopMaIIiHUX CHUCTEM, TaKUX K WudpyBaHHsA, OaraTopakTopHa aBTEHTU(]IKaIs,
CUCTEMHU BHSIBJICHHS BTOPTHEHb, PE3EPBHE KOTMIIOBAHHS, a TaKOX 3aXUCT XMapHHX
CepelOBMILl 1 aBTOMATHU3AallI0 pearyBaHHsS Ha IHOUIACHTH. TyT TakoX BaXKJIMBE
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BIIPOBA/KEHHS PETYJISIPHOTO OHOBJICHHSI MPOTPaAMHOTO 3a0e3MeYeHHsI, TECTyBaHHS
CUCTEM Ha IIPOHUKHEHHS Ta KOHTPOJIb JOCTYIY AJIsi 3MEHILIEHHS pU3HKIB B1Jl BIIOMHUX
Ta HOBHX 3arpos.

e OprafizalliiHul pPiBEHb — pEAN3yEThCA HYepe3 PO3POOKY perjiaMeHTOBAHUX
MOJIITUK, ayTUT AOCTYIIIB, TPU3HAUYCHHS BiIMOBIAATBHUX OC10, BIPOBAIKEHHS TJIaHIB
pearyBaHHS Ha IHIUJCHTH, 3aCTOCYBAaHHS MPHUHIIUAITY MiHIMAJIBHUX MpaB JOCTYITy Ta
peryysipHe OHOBIEHHS Tpoueayp. J0AaTKoBO BaXKIMBUM aCHEKTOM € CTBOPECHHS
BHYTPILIHBOI KyJIBTYpH O€3MekH, (POpMyBaHHS YITKHX aJITOPUTMIB Aii IEPCOHATY i
Yac IHIUJCHTIB Ta PEryJIApHi HaBYaHHS JUIS BC1X MPalliBHUKIB OpraHi3allii.

® OCBITHIH piBeHb — TiepeAdadae MIABUIIECHHS IM(POBOI TIPaMOTHOCTI
KOPHCTYBaiB, MPOBEIEHHS TPEHIHTIB 3 KIOEpPTiri€HW, MOJECTIOBAaHHS (PIIIMHTOBHX
aTak Ta O3HAWOMJIEHHS 13 CyYaCHUMHU CXeMaMHu colliaibHOi iHxkeHepii. Kpim Toro,
BA)KJIMBO BIPOBAKYBATH MOCTIMHUN MOHITOPUHI 3HaHb KOPUCTYBauiB Ta MEPEBIPKY
iX MPaKTUYHUX HABUYOK JIsI CBOEYACHOTO BUSIBJICHHS CJIA0KUX MICIb 1 3al100iraHHs
IHIIUICHTaM, TI0B’ SI3aHUM 3 JIIOJICBKUM (DaKTOPOM.

E(deKTUBHICTh KOMIUIEKCHOTO MIJIXOAY OLIHIOETHCSA HUIAXOM ayJIuTy Oe3NeKH,
TECTYBaHHS Ha MPOHUKHEHHS, aHaJ13y KUIbKOCTI YCHIIIHUX 1 HEBAAIUX aTak, a TaKOX
IUIIXOM ONMUTYBaHb YW JOCHIPKEHb PIBHS 0013HAHOCTI T'POMAJSH IIOAO 3aXUCTY
BJIACHUX NIEPCOHAJIBHUX JTAaHUX.

TeXHOJIOT1UH1 TPEHIU Y 3aXUCTI IEPCOHATIBHUX JITaHUX BKJIIOYAIOTh 3aCTOCYBAaHHS
IITYYHOT'O I1HTENEKTY JUIsl aBTOMATHYHOTO BHSIBICHHS aHOMaJill, MPOrHO3YBAaHHS
3arpo3 Ta pearyBaHHs Ha IHLIMJEHTH; BUKOPUCTAHHS OJOKYEHH-TEXHOJIOTIH Jis
3a0€3MedYeHHs] TPO30pPOCTI 1 HE3MIHHOCTI 3alMCIB; IIHMPIIE BIPOBAIKCHHS
O0araroakTopHOi aBTEHTHU(IKallli, PE3EPBHOTO KOIIIOBAHHA Ta 3aXHUCTy XMapHHUX
CEpElIOBHUIL; a TaKOX AaBTOMATH3allll0 MPOILIECIB MOHITOPUHTY 1 pearyBaHHs, IO
JI03BOJISIE CKOPOTUTH Yac pearyBaHHs Ha 3arpO3H Ta MiABUIIUTH €()EKTUBHICTh 3aXO0/I1B
Oe3IeKH.

TakuM YMHOM, JIMIIIE CUCTEMHA IHTErpalLlis MPaBOBUX, TEXHIYHUX, OpraHi3aliiHUX
Ta OCBITHIX 3aXOJIB, NIJICHJICHHMX TOYKOBHMMH TEXHOJIOTIYHMMM I1HHOBAIISIMUA Ta
peaTbHUM MOHITOPUHIOM CTaTUCTUYHUX JAHUX, MOKE 3a0€31IeUNTH HaJICKHUHN PIBEHb
3aXUCTY MEPCOHAIBHUX JAHUX, 3HU3UTH PU3MKU BHUTOKIB Ta LIKOAU, cPopMyBaTu
KyJbTypy 0€3MeUHOr0 MOBOKEHHS 3 1HPOPMAIII€I0 Ta MiABUIIUTHA JAOBIPY TPOMAJISIH
710 UGPOBOTO CEPEIOBHUIIIA.

CnMcoK BUKOPUCTAHUX JKepeJt

1. Knacudikaris 3arpo3 Oesmermi Ta MONIKOHKCHHS TaHWUX Y KOMI FOTEPHHX
cuctemax. — KwuiBcbkuid  yHiBepcurer iMmeHi b. I'pinuenka. — URL:
https://kievoit.ippo.kubg.edu.ua/kievoit/2013/102/102.html

2. 3BIT 3a pe3yhbratamu pobotu Cucremu BusiBIeHHS BpaziuBocteil (CBB) 3a
2023 pik — URL: https://scpc.gov.ua/uk/articles/334

3. Piynwmii 3BiT Cuctemu BusiBiieHHs1 BpazinuBocTeil (CBB) 3a 2024 pik — URL:
https://scpc.gov.ua/api/files/72e13298-4d02-40bf-b436-46d927¢88006

55



CYBERSECURITY AND INFORMATION PROTECTION
DIGITAL TECHNOLOGIES AND DEVELOPMENTS: PROBLEMS OF THEIR USE AND
ACHIEVEMENTS

AHAJII3 CYYACHUX 3ATPO3 I BPA3JIMBOCTEM
CUCTEM HITYYHOI'O IHTEJEKTY

Yepuum FOuis OnexcanapiBHa,
CTapIMii HAyKOBHUM CHIBPOOITHUK,
BiticbkoBuii IHCTUTYT TeJIeKOMYHiKallii Ta iHpopmaru3aiii imeHi ['epoiB Kpyr

Tepemenxko Tersina IlaBaiBHa,
CTapINii HAyKOBHM CIIBpPOOITHUK,
BiticbkoBuii IHCTUTYT TeJIeKOMYHiKallii Ta iHpopmaru3aiii imeHi ['epoiB Kpyr

Y cyyacHHX yMOBax CTPIMKOTO PO3BUTKY 1H(QOpMALIMHUX TEXHOJIOTIH Ta
IIMPOKOTO BIPOBAPKEHHS cUCTEeM IITYy4YHOro 1HTeneKTy (Artificial Intelligence, gam —
Al) y pi3Hi cdepu OISUTBHOCTI OCOOMMBOI aKTyaJdbHOCTI HaOyBa€ IIUTaHHS
3a0e3IeucHH iX 0e3rmeku. Al-CucTeMH € CKIIaJHIMH COIIIOTEXHIYHUMHU KOMILJICKCAMH,
0  BKJIIOYAIOTh JIaHi, QJITOPUTMH  MAIIMHHOTO  HABYaHHS, MPOTPAMHY
1H(pPaCTPYKTYpy, 30BHIIIHI CEPBICH Ta 1HTEpPEiicH B3aeMOJIi 3 KOPUCTYBA4YEM, IO
3YMOBJIIOE TIOSIBY HOBHMX KJaciB 3arpo3 [1; 2], siKi BUXOJATHh 32 MEX1 TPaauliitHOI
1H(popMaIiiiHO1 OE3NEKH.

OnHiero 3 KIIOYOBHX 3arpo3 cydacHux Al-cucrtem € aTtaku Ha J1aHi, 30KpeMa
OTpy€EHHS HaBYAJIbHUX BUOIpOK (data poisoning). Taki aTaku nependavyaroTh BHECEHHS
IIKIJIJTUBUX 200 CIIOTBOPEHUX JIAHWX Y MPOIIEC HABYAHHS MOJIEI, [0 MOKE MTPU3BECTH
70 HEKOpPEKTHOI poOoTH cucTeMu ab0 TOSBH NPHXOBAHUX ypa3nuBocTed [2; 3].
Oco6mBO HEOE3NMEUYHNMU 111 aATAKH € JJI CUCTEM, 1110 BUKOPUCTOBYIOThH BIIKPHUTI 200
c1abKo KOHTPOJIOBAaHI JKEpesia JaHUX.

[Hmoro BakJIMBOIO KaTeropiero € artaku yxwieHHs (adversarial attacks), ski
peani3yloTbCcsl Ha eTalll eKCIUTyaraiii Mojenei. BoHM monsraioTh y CTBOPEHHI
crieiayibHO MOJM(IKOBAaHUX BXIAHUX JAHMUX, IO BBOASATH MOJEIh B OMaHy,
30epirarouv Mpu IbOMY 30BHIIIHIO CXOXICTh 13 HOpMaJbHUMM JaHumu [2; 4]. ¥V
CUCTEMAaxX KOMII IOTEPHOTO 30py L€ MOXYTh OyTH HE3HA4Hi 3MIHM MIKCENIB, a B
cucTeMax 00OpoOKH MPUPOTHOT MOBU — MAHIMTYJISITUBHI TEKCTOBI 3aIMUTH.

3Ha4yHy 3arpo3y CTAHOBJIATH TAKOXK aTakyd Ha KOH(PIAEHIIMHICTD, TaKl K 1HBEPCIs
MOJICITi, BUTATYBAaHHS MOJIENI Ta BH3HAYCHHS HAJICKHOCTI JaHUX JO HABYAIBHOTO
Habopy. BukopuctoByrounm Oaratopa3zoBi 3amute 10 API, 3M0BMHCHHK MOXe
BITHOBUTH UYyTJIMBY iH(oOpMaliro abo 4acTKOBO BIATBOPUTH Mojenb. Lle cTtBoproe
CEpHO3H1 PU3UKH JIJISI CUCTEM, IO MPAIIOIOTh 13 MEPCOHATFHUMU 200 (hpiHAHCOBUMU
nanumu [1; 2; 3].

OxpeMy Tpymy CTaHOBJIATH 3arpO3H, XapaKTEPHI JJIsi TEHEPATUBHUX MOJENeH 1
BEJIMKUX MOBHHMX Mojeneil (anrin. Large Language Model, LLM), 30kpema in’ekiii
3anuTiB (prompt injection), Hebe3neuHa 0OpoOka BUXITHUX JIAHUX, aTaKu BIIMOBH B
00CIIyroBYBaHHI Ta Bpa3IMBOCTI JIAHIIOra MOCTayaHHA. 1X Hebesleka MOJArac B
MO>KJIMBOCTI HECAHKI[IOHOBAHOTO BIUJIMBY Ha MOBEAIHKY MOJEJI Ta KOMIpOMeTallli
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Bci€i iH(popmaniitHoi cuctemu [5]. Y3araibHeHHs cydacHuUX 3arpo3 Oesmeku Al-
CHUCTEM Ta OILlIHKa iX MOIIMPEHOCT1 HaBeIeHO B Ta0uIIl 1.

Taoaunga 1.

XapaKTe HCTHKA CYJACHHUX 3arpo3 OE3IIeKH CUCTEM IMTYYHOI'O iHTeHCKTy

Tun 3arpos3u

Kopotkuit onuc

OpieHTOBHA NOMIMPEHICTH / BILIUB

Data poisoning

BHeceHHS WIKNIMBUX JaHUX Yy
HaBYAJIbHI HAOOPH

30-40% wmopenelr BpaznuBl 0e3
KOHTPOJIO IAHUX

Adversarial attacks

MoaudikoBaHi BXigHI JaHl, M0
BBOJISITh MOJICNTb B OMaHY

1o 80-90% ycmimnocTi atrak y CV-
3aadax

vulnerabilities

MOJIEJIEN, JaTaceTiB

Model inversion /| BigHoBienns mogmeni abo manux | 1o 60% ML-cepBiciB MaroTh
extraction gyepe3 API PU3UKH BUTOKY
Prompt Injection | ManHinymarisa 3aIuTaMy 118 3MIiHA ) )
P J Tyl ) 2 noHaza 75% iauunentis y LLM
(LLM) IOBEIIHKHA MOJIENI
IlepeBanTakeHHs MOJENI | 3pocTaroya 3arpo3a y xMapuux Al-
Model DoS P A poc] posay p
PECYPCOEMHUMHU 3aITUTAMHU cepBicax
Supply chain | Komnpomerartis 010710TeK, | KpUTUYHUIN PU3UK y cyyacHUX Al-

IIPOEKTAX

Sk BuUAHO 3 TaONUIll, HAWOLIBII KPUTUYHUMHM € aTaKu Ha JlaHl Ta MOBEIIHKY
MOJEJIEH, 1110 0e3M0cepeHbO BIUTMBAIOTh HA KOPEKTHICTh NPUUHATTS pillieHs [2; 3; 5.

MexaHnizmu peamizanii atak Ha Al-cucteMu TOB’s3aHI 3 OCOOJMBOCTSIMU
MallMHHOTO HaBYaHHs. Ha BiAMIHY BIJ TpaJMLIIHOTO MPOrpamMHOro 3a0e3MedeHHs,
MOBEIHKA MOJIeJl (POPMYETHCS HA OCHOBI JIaHUX, 1O BIIKPUBAE MOKIIMBOCTI AJI aTaK
Ha PI3HUX eTanax ii )KUTTEBOTr0 LUKIIY: MiJ Yac 300py NaHUX, HABYaHHS, pO3TOPTAHHA
Ta ekcryartamii [1; 4]. BaxmuBy ponb Bifirpae TakoX piBeHb OO0I3HAHOCTI
3nmoBMucHUKA (White-box, black-box, gray-box Mozeni aTak), o BU3Ha4a€ CKIaIHICTh
Ta eeKTUBHICTD aTaK [2; 4].

3abe3neueHHs Oesneku Al-cuctem moTpedye KOMIUIEKCHOTO MIAXOMY, SKUN
OXOIUTIOE BCl €TamM iX >KUTTEBOro LUKIYy. Ha erami mpoekTyBaHHS BaXKJIMBUMHU €
YOPaBIiHHSA PU3MKAaMU, MOJIETIOBAHHS 3arpo3 Ta BIPOBA/HKCHHS MPUHIUIIB Secure-
by-design. Ilim 4yac poOGOTHM 3 JaHUMHM HEOOXITHO 3a0€3MEeUUTH KOHTPOIb iX
MOXOJ/KEHHs, IUIICHOCTI Ta skocTi. Ha eram po3poOiieHHS  JOILIIBHO
BUKOpUCTOBYBaTu npakTuku Oe3zneyHoro MLOps (Machine Learning Operations),
BKJIFOYAIOYM BEPCIOHYBAHHS, AyUT 3MIH 1 TECTYBaHHS Ha CTIMKICTh 10 aTak [3].

Ha eram po3po0sieHHs AOUUIBHO BHKOPUCTOBYBATHM MPAKTHUKUA O€3MEYHOr0
MLOps, BKJIIO4at0OYM BEPCIOHYBAHHS, Ay IUT 3MIH 1 TECTYBaHHS Ha CTIMKICTh /10 aTak,
mo Bianosigae migxoaam, BuzHaueHuM y MITRE ATLAS (Adversarial Threat
Landscape for Artificial-Intelligence Systems) Ta crangapti ISO/IEC 27001 mono
yrpasiiHHs iH(opMarliiiHoro O6e3mnekoro [6; 7].

[Tix gac excruryaTarii HeoOX1HO 3a0€3MEeYNTH MOCTIMHUI MOHITOPUHT TIOBEIIHKA
MO/IeJTi, BUSIBJICHHSI aHOMAJIiil Ta pearyBaHHsI Ha 1HIIUJEHTH, 110 BIAMOBIIa€ Cy4acCHUM
miaxoaaM 10 yrnpaBiiHHs pusukamu [1; 7]. Takum umHOM, Oe3meka Al-cuctem mae
po3risnatuca SK Oe3MepepBHMI TIpoleC, M0 I1HTErPYEThCS y BCl €TamM  ix
¢yukuionyBanHs. besneka Al-cuctem Mae 3abe3nedyBaTucsi Ha BCIX eTamax ix
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KUTTEBOTO IUKITY. ¥Y3arajJbHEHHS OCHOBHHUX 3arpo3 Ta BIAMOBIIHUX 3aXOiB 3aXUCTY
HaBeIE€HO B Ta0IUI 2.

Tadoaunga 2.
3arposu Ta 3ax0/iM 0€3MeKH Ha eTanax >KUTTEBOTO MUKy Al-cucteMu

Etan sxurreBoro nukiny Al

OCHOBHI 3arpo3u

3axonu 3a0e3nedueHHs Oe3neKn

IIpoexTyBaHHs

HenpaBuibue BU3HAYCHHS
BUMOT,  BiJICYTHiCTH  threat
modeling

Al-governance, threat
modeling, secure-by-design

306ip Ta miAroToBKa JJaHUX

Data poisoning, BUKOpUCTaHHS
HEJIOCTOBIPHUX JKEpell

Bamigamiss naHuX, KOHTPOJIb
JOKEpEJI, OUMIICHHS JAHUX

HaBuaunsa monem

BoOymoBani oexaopH,
HEKOHTPOJIbOBAH1 3MIHH MOJIEII

Secure MLOps, ayaut 3MiH,
adversarial training

OI_IiHI-OBaHHH Ta TCCTYBAHHS

HenocratHs  mepeBipka  Ha
CTIMKICTB 0 aTak

Red  teaming,  adversarial
testing, privacy testing

BpaszmuBocti API, HenpaBmiibHa

AytenTtudikaris, rate limiting,

Posropranns

KOH(Irypartis 3axuct API
. Prompt injection, model | MonitopuHr, JIOTYBaHHS,
Exkcnunyaranisa )
extraction, DoS IDS/IPS, KOHTpOJIb JOCTYITY
3anumkoBi  JaHi, JocTyn 10 | BunaneHHs JAHUX,

Busenenns 3 excrutyaraiii

CTapuX MOJICIICH BIJIKJIMKAHHS KJIFOYiB, ayJIUT

AHani3, mpeAcTaBiIeHUN y Tabmuil 2, CBIAUMTH, O eheKTUBHUN 3axuct Al-
CUCTEM 3a0€311e€4y€ThCS JUIIE 32 YMOBH BIIPOBAKEHHS KOMIUIEKCHOTO MIAXOY, IKUH
OXOIUTIOE BCl €Tanu iX MUTTEBOIO LHUKIY - B MHPOEKTYBAHHS /10 BUBEICHHS 3
ekcruryaraii [1; 3; 5].

OTxe, cydacHl 3arpo3d CHCTEM LITYYHOI'O IHTEJEKTY MAar0Th KOMIUIEKCHUU Ta
OaraTopiBHEBHUM XapakKTep, OXOIUIIOIYM SIK TEXHIYHI, TaK 1 OpraHi3alliifHi acleKTH.
EdexTrBHE TpOTHAISIHHS UM 3arpo3aM MOXKIIMBE JIMIIE 3a YMOBH 3aCTOCYBaHHS
CHUCTEMHOTO MiJIXO0Ay 10 Oe3MeKH, M0 BKIYa€ KOHTPOIb AAHHUX, 3aXUCT MOJEICH,
Oe3neuny 1HGPaCTPYKTypy Ta Oe3nepepBHUN MOHITOPUHT. [lepCcrneKTHBY MOJaTbIITNX
JOCIIDKEHb Yy JlaHid cdepl NoNsIraloTb y po3poOsieHH] e(pEeKTUBHHX METO[IB
BUSBIICHHS Ta TMPOTHJIi aTakaM Ha MOJeNl MAIIMHHOTO HaBYaHHS, 30KpeMa
adversarial-atakam 1 atakaM Ha KOH(IAEHIIMHICTh, a TaKOX Y BIOCKOHAJIEHHI
MEXaHI3MIB 3aXHCTy BEJIMKUX MOBHHUX MOJICNICH, BKIIFOYAIOUN 3aI00IraHHs 1H €KITiSM
3anuTiB (prompt injection), BUTOKY iHdOpMaIii Ta 3JI0BKMBAaHHIO iHTepdelicamu
B3aemoii. KpiM Toro, akTya bHUM HAIIPSIMOM € CTBOPEHHSI IHTETPOBAHUX IT1IXO/IIB JI0
3a0e3neyeHHs 6e3neku Al-cucteM Ha BCiX eTamnax iX >KUTTEBOTO IIUKITY 3 ypaXyBaHHSIM
CydacHHUX CTaHAapTiB 1 pekomenaanii, Takux sk NIST Al RMF (National Institute of
Standards and Technology Artificial Intelligence Risk Management Framework),
ENISA (European Union Agency for Cybersecurity) Ta OWASP (Open Web
Application Security Project), a Takox po3poOJeHHS NPAKTUYHUX I1HCTPYMEHTIB
MOHITOPUHTY, TECTYBaHHS Ta aynuTy Oe3neku Al-pilieHb y peajbHUX yMOBax ix
3acrocyBanHs [1; 3; 5; 7]. B ymoBax 3poctaHHs poji KibepOesneku B YKpaiHi
0COOJIMBOI aKTyaJIbHOCTI HAOyBa€ ajanTailisi Mi>kKHapOIHUX MiAXO/I1B 0 3a0e3MeUeHHs
oe3neku Al-cucteM 10 HalllOHAIBHUX YMOB, 30KpEMa 3 ypaxyBaHHSAM NOTPeO 3aXUCTy
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KpUTHYHOT iH(opManiitHo1 iHPpacTpyKTypH, 0 PYHKIIIOHY€E B yMOBAX IMiJBULICHUX
Kibep3arpos.
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It is known that the preservation of the vitality of teeth, which are the support for
fixed orthopedic structures, has an undeniable clinical and biological advantage from
the point of view of predicting the long-term results of orthopedic treatment, and allows
significantly improving the quality of dental care provided [1]. Adhering to all known
principles and caution in grinding hard tissues, it is not always possible to protect
prepared teeth with vital pulp, i.e. their wound surface is open to external stimuli and
microbial invasion. Literature data show that the use of measures to preserve tooth
tissues both during and after preparation contributes to the formation of protective
barriers in them and determines the normal functional activity of the pulp [2,3].

The aim of our work was to assess the functional state of the pulp as a result of
the use of a complex of hyaluronic acid, bioflavonoids and minerals to increase the
effectiveness of preventing complications after odontopreparation for fixed orthopedic
structures.

Materials and methods of the study.

The total number of patients examined for the clinical part of the study was 80
people, who were divided into two groups:

Group [: main — 40 patients, in whom for the fixation of temporary fixed dentures
we used the proposed treatment and prevention complex with the use of gel “Kvertgial”
(RC U 20.4-13903778-032/5:2014; conclusion No. 05.03.0207/43416 dated
03.07.2014) manufactured by NPA “Odesa Biotechnology”, Ukraine, zinc oxide
powder, HYDROCAL (calcium hydroxide powder) Cerkamed, Poland. The
preparations are mixed ex tempore, in equal proportions to obtain a homogeneous
paste. The finished paste was used to treat the exposed dentin surface and fix temporary
Crowns.

Group II: comparison — 40 patients in whom traditional fixing materials were used
to fix temporary fixed dentures.

For an objective assessment of the pulp condition of the prepared teeth, the
electroodontometry (EOD) method was used.

The dental preparation of 124 teeth in the main group and 110 teeth in the control
group was assessed on the 1st, 3rd, Sth, 7th and 14th day after prosthetics.

Results of the study and their discussion.

The assessment of the condition of the nerve elements in the pulp of the treated
teeth was carried out on the basis of determining the threshold of pain sensitivity
(threshold excitability), which is established according to computer data. The average
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EOM index calculated by us (Table 1), obtained before odontopreparation (during the
initial examination), was 4.5 (95% CI 4.42 - 4.59) MkA among all examined, without
statistically significant differences in the observation groups (p = 0.988).

Table 1
The average level of pulp pain threshold indicators according to electroodontometry
data (MkA) in the examined patients by study groups in dynamics, M (SD)

Period exaﬁlilne d Group I Group 11 PFri
Before
intervention 4,5 (0,38) 4,5 (0,38) 4,5 (0,38) pru=0,988*
1 day 16,7 (1,53) 15,2 (0,38) 18,2 (0,06) | pru<0,001*
P (before treatment -1) p< 0, 001 p< 0, 001 p< 0, 001
3 day 11,8 (3,39) 8,4 (0,45) 15,1 (0,32) | pru<0,001*
D (before reatment -3) p<0,001 p<0,001 p<0,001
D(1-3) p<0,001 p<0,001 p<0,001
5 day 8,8 (1,59) 7,3 (0,13) 10,4 (0,45) | pru<0,001%*
P (before treatment -5) p< 0, 001 p< 0, 001 p< 0, 001
Pii-35) p<0,001 p<0,001 p<0,001
P3-3) p<0,001 p<0,001 p<0,001
7 day 7,5 (1,18) 6,4 (0,26) 8,7 (0,26) pru<0,001*
P (before treatment -7) p<0,001 p<0,001 p<0,001
P(1-7) p<0,001 p<0,001 p<0,001
P37 p<0,001 p<0,001 p<0,001
Pi-7) p<0,001 p<0,001 p<0,001
14 day 6,3 (1,65) 4,7 (0,38) 7,9 (0,32) pru<0,001*
P (before treatment -14) p<0,001 p<0,001 p<0,001
D(i-14) p<0,001 p<0,001 p<0,001
D(3-14) p<0,001 p<0,001 p<0,001
P5-14) p<0,001 p<0,001 p<0,001
P7-14) p<0,001 p=0,120 p<0,001

Notes. p — differences in dynamics according to the Student's criterion for repeated
measurements (T) with Holm's corrections;indices near the p level — corresponding periods of
treatment;p*I-1l — differences between groups according to the Student's criterion for unrelated
samples (t)

On the first day after odontopreparation, the electrical excitability of the pulp
sharply decreased in both observation groups, which is traced by a significant increase
in the pain threshold: in patients of the main group by 4.0 times, in the comparison
group — by 3.8 times (p<0.001).

On the third day, the level of pain threshold began to decrease in both comparison
groups (p<0.001 in dynamics), however, the rate of decrease was significantly greater
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in group I compared to group II (44.7% and 17.0%, respectively), as a result of which
the EOM index in the main group was significantly lower compared to the comparison
group on the 3rd day of observation (by 44.4%; p<0.001 between groups). A similar
trend was observed on the fifth and seventh days of observation. On the 14th day after
odontopreparation, the electrical excitability of the pulp in the main study group was
completely restored, while in the control group the process of restoring pain sensitivity
to the initial normative level was not yet completed.

Conclusions.

Thus, the variable dynamics of EOM indices and the group by the method of
medical and preventive care interact and jointly affect the results studied (p<0.001).
The degree of influence of the applied approach on the variability of the level of EOM
indicators 1s the greatest on the 3rd day of observation and is 98.68% (p<0.001).

Based on the above, we can conclude that the proposed approach for fixing
temporary structures of the NCP stimulated the restoration of nerve elements of the
pulp that underwent pathological changes as a result of odontopreparation.
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YIOCKOHAJIEHHA CUCTEMUW MUTHOI BE3IEKU B
YKPAIHI: AHAJII3 TPOBJIEM I IIJIAXW ONITUMI3ALIII

Pan Oabra MukoJiaiBHa,

K.€.H., JIOLEHT,

XapKiBChbKUM HaIllOHATBHUN eKOHOMIYHUH yHiBepcuTeT iMeHi CeMena Ky3Her,
Yxkpaina

Kaoukosa €au3asera CepriiBHa,

3100yBay nepmioro (6akaaaBpChbKOTO) PiBHS BUIIOT OCBITH,

XapKiBChKHI HaIlIOHATLHUN eKOHOMIYHUH YHiBepcuTeT iMeH1 Cemena Ky3Hers,
VYkpaina

VY cyyacHuUX yMOBaX pO3BUTKY CBITOBOI €KOHOMIKH, TTOCHJICHHS T100ali3aiiitHuX
MPOLIECIB Ta aKTUBI3alli MI>XHAPOIHOI TOPTIBJIl 3a0e3MeueHHs] €(hEeKTUBHOI CUCTEMU
MUTHOI Oe3nekn HalOyBae OCOOIMBOI aKTyaJdbHOCTI. MHUTHa Oe3leKa € BaKIMBOIO
CKJIaJIOBOIO EKOHOMIYHOI Oe3mneku Jep>kKaBU, OCKUIBKA BOHA 3a0e3neuye 3axucT
HalllOHAIHbHUX E€KOHOMIYHMX I1HTEPECIB, CTAOUIBHICTh OIOKETHUX HAJIXOMKECHb Ta
JOTPUMaHHS 3aKOHHOCTI MiJ 4Yac 3A1MCHEHHS 30BHIIIHbOCKOHOMIYHOI ISUIBHOCTI.
Boanowac 3pocTaHHs O0OCAriB  MIKHApOAHOI TOPTiBIl, PO3BUTOK LHU(PPOBHUX
TEXHOJIOT1,  YCKJIJHEHHS  JIOTICTUYHMX  JIAHLIOTIB  Ta  T0sBa  HOBUX
TpaHCHAI[IOHAIBHUX 3arpo3 3yMOBJIIOIOTh HEOOXIAHICTh YIOCKOHAJICHHS MEXaHI3MiB
MHUTHOTO KOHTPOJIIIO Ta MOJIEPHI3aIlii MUTHOT CUCTEMH.

st Ykpainu nuTaHHS MiABUIICHHS €(EeKTUBHOCTI CUCTEMH MUTHOI O€3MeKH Mae
0COOJIMBE 3HAYECHHSI B YMOBaX €BPOIHTETPAIIITHOTO KypCy, HEOOX1THOCTI rapMOHi3aIlii
HaIllIOHAJFHOTO 3aKOHONABCTBa 31 craHmaptamu €poneiickkoro Corosy Ta
3a0e3MeueHHs €eKOHOMIYHO1 CTa0UIHLHOCTI B YMOBAX Cy4aCHUX O€3MEKOBUX BUKIIHMKIB.

JlochipkeHHsT €KOHOMIYHO1 Oe3MleKu Jep>KaBh, a TaKoK MUTHOI Oe3mneku
HEOJIHOPA30BO 3AIMCHIOBAJIMCA BUCHUMH-HAYKOBISIMH, 30KpeMa bepexHiok 1.,
Haiinenko O., Ilixonskum B., ITpaBausens O., TepTuuHOO A. Ta IHIIMMH aBTOPAMHU
[1-4].

Opnak, He3BaXalud Ha TMPOBEICHI JOCIIIKEHHS, CHCTEMa MUTHOTO
aJMIHICTPYBaHHS MPOJAOBKYE CTUKATUCS 3 PSAIOM MPOOIEM, Cepell IKUX HEIOCTATHIM
piBeHb mHQpOBI3allli MHTHHX TMPOIECIB, OOMEXKEHE BHUKOPUCTAHHS PHU3HK-
OPIEHTOBAHOTO MMiIXOMY, HEMOCKOHAIICTh 1H(OPMAIIIITHOT B3a€EMO/IIT MK JIepKAaBHUMU
opraHamu, a TaKOX HasiBHICTh KOPYMNIIHHUX pu3uKiB. KpiM TOro, CydacHi BUKIIUKH,
MOB’s13aH1 3 KOHTPA0aH0I0, YXWJICHHSIM B1J] CIUIATH MUTHUX TUIATEXKIB, HE3aKOHHUM
MepPEeMIITIICHHSIM TOBapPiB MOBIMHOTO MPU3HAYEHHS Ta CIIpoOaMu 00X0 Ty MI>KHAPOTHUX
CaHKIII¥, BUMararTh opMyBaHHs OUIbII €(h)eKTHBHOI Ta aJaITUBHOT CHCTEMH MUTHO1
Oe3rneku. Y 3B’S3Ky 3 LIUM BHHUKA€ HEOOXIJHICTh KOMIUIEKCHOTO aHalli3y ICHYIOUHMX
npoOneM (YHKIIOHYBaHHS MMTHOI CHUCTEMH YKpaiHM Ta pO3pOOJIEHHS HAyKOBO
OOTPYHTOBAaHUX TMPOMO3UIINA MMIOAO 1i ONTUMI3allli 3 ypaxyBaHHSM MIKHAPOJHUX
CTaHJAPTIB 1 KPAILIKUX NPAKTUK MUTHOTO aIMIHICTPYBaHHS.
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MeTtoro JOCHIKEHHA € aHaji3 CydyacHOTro CTaHy CHCTEeMH MHTHOI Oe3neKu
Vkpainu, a TakoX OOIPYHTYBaHHS HampsiMiB ii BIOCKOHAJEHHS 3 YypaxyBaHHSIM
MDKHApPOJHOTO JIOCBIAY Ta Cy4aCHHUX IIJIXOAIB O MUTHOTO aMIHICTPYBaHHS.

MexaHi3M TapaHTyBaHHS MHUTHOI Oe€3leKd BUCTymae (QyHIaMEHTaJIbHUM
KOMITOHEHTOM Y 3arajibHiil CTPYKTYp1 3aXUCTYy €KOHOMIYHOTO CYBEpPEHITETY JCpPKaBH,
3a0e3rMeueHHl CTIMKOCTI  (ICKaJbHOI CHUCTEMHM Ta MIATPUMAHHI HAJCKHOTO
OpaBoOIOPSIIKY B MeXax  3IIMCHEHHS  30BHINIHbOCKOHOMIYHUX  OIeparliil.
BucokoedextiBHe (DyHKI[IOHYBaHHS IHCTUTYTY MHUTHOI O€3MEKH HE JIHILE TapaHTye
peTeNbHUI KOHTPOJIb 32 IEPEMIIIEHHSIM TOBAPHUX MOTOKIB Yepe3 Jep>KaBHUN KOPJIOH,
a ¥ CTBOPIOE CIIPHUATIANBE MIATPYHTS ISl IHTeHCU(IKAIii MI>XHAPOIHOTO TOBAPOOOIry,
3pOCTAaHHA 1HBECTUIIMHMX T[IOKa3HUKIB Ta TIMOMIOT I1HTErpamii HaIlioHAIBHOI
€KOHOMIKM B MIO0anbHUM (hIHAHCOBO-TOCHIOAAPCHKUM TPOCTIp. Y CydacHy e€rnoxy
BCEOXOMHOI TIyo0amizamii, AMHAMIYHOTO PO3BUTKY MDKIEPKAaBHUX EKOHOMIYHUX
3B’SI3KIB Ta MOCTIHHOTO HAPOITyBaHHS OOCSTIB €KCIOPTHO-IMIIOPTHUX OIepaliiil pojb
MUTHO1 O6e3reku HabyBae 0COOIUBO1 CTpaTeriyHoi Baru [2].

[TpyHIMIIOBUM BEKTOPOM MOJIEPHI3allii Ta MiABUILIEHHS PE3yJIbTaTUBHOCTI MUTHOI
JISUTBHOCTI € BIPOBAIKEHHS pU3HK-OPIEHTOBAHUX MOJIENIEN Y MOBCAK/IEHHY MPAKTHKY
KOHTPOJIIOIOYMX oOpradiB. JlaHa koHmenmis mnependayae (OKyCyBaHHS OCHOBHHUX
3yCHJIb Ta PECYPCIB Ha TUX HaIpsiMax Ta ONEpalisx, 10 XapaKTepU3yIOThCs BUCOKOIO
HMOBIPHICTIO MTOPYILIEHHS HOPM YMHHOTO 3aKOHOJIaBCTBA. Lle, y cBoto uepry, 103Bosisie
palfioHasizyBaTi BUKOPHUCTAHHS HasSBHHUX IMOTY>KHOCTEH MHUTHOI CITy>KOM Ta CYTTEBO
MOCUJIMTH JII€BICTh MEPeBIpOYHMX 3axoAiB. CydacHa cucTeMa yIpaBIiHHS PU3UKAMU
0a3yeThCsd HAa KOMIUIGKCHOMY aHali31 MAacCHUBIB JaHUX IIOJ0 CYO €KTIB
30BHIIIHBOCKOHOMIYHO1 JISJIBHOCTI, CHeUUM(IKM TOBAapHUX TPy, JOTICTUYHUX
MapuIpyTiB, 1ICTOPIi MOMEPEAHIX MPABONOPYIIEHb Ta IHIINX JETEPMIHAHT, 110 MOXYTh
CUTHAJII3yBaTH PO MOTEHII1ITHI 3arpo3H.

[IpakTyHa IMIUIEMEHTALIIS] PU3UK-OPIEHTOBAHOIO MIAXOAY 103BOJISIE MIHIMI3yBaTH
KUIBKICTh HEOOIPYHTOBAHUX aIMIHICTPATUBHUX MEPEITKO]], CKOPOTHTH YaCOB1 BUTPATH
Ha TPOXOMKEHHS (opMambHOCTEH i J0OpOYECHHX TMIANPHUEMIIB 1 BOAHOYAC
MaKCHMI3yBaTl PIBEHb BUSIBJICHHS JIATEHTHUX MpaBomnopyiieHs [1]. st Giabimocti
MPOBIAHUX KpaiH CBITYy caMe CHCTeMa MEHEHKMEHTY PU3UKIB € 0a3ucoM opranizariii
MUTHOTO aJMIHICTpyBaHHs. BiamoBigHi pekoMeHAaIli IIoJ0 PO3rOpTaHHS TaKUX
MEXaH13MIB YiTKO 3aKpITJIeH]1 B MIXKHAPOIHUX CTaHJApTaxX, PO3POOJICHUX ITI00ATbHUMHU
THCTUTYLISIMU Y c(pepi MUTHOTO PETYIIOBAHHS.

@dyHaMEeHTAIbHUM BaXkeJieM TpaHc(opmallii MUTHOT O€3MEeKH € TAKOXK MacIliTadHa
JDKATANI3AIis BCIX MPOLEAYPHUX MPOLECiB. AKTUBHE BUKOPUCTAHHS TEXHOJOTIN
€JICKTPOHHOTO JICKIapyBaHHS, IHTEJICKTYaTbHIX CUCTEM aBTOMaTH30BaHOTO aHAITi3y Ta
1H(dopMaiitHuX IaTGOopM 1JIs MIKBITOMYOTO OOMIHY JaHUMU CIIPUSIE€ BCTAHOBJICHHIO
BHCOKHMX CTAaHAAPTIB MPO30pOCTI Ta MiHIMI3alli KOpyNuiiHOi ckiaaoBoi. Ludposi
PIIIIEHHS TIO3BOJISIIOTH KPAaTHO MPUCKOPUTH OOPOOKY IOKyMEHTAITl1, HIBEIFOBATH BILIUB
Cy0’€EKTUBHOTO JTIOACHKOTO (haKTopa Ta 3a0€3MMEYUTH MHUTTEBY PEAKIlilo Ha Oyab-sKi
BIIXHJICHHS BiJl IPAaBOBHX HOPM.

KpiM TEeXHOJOTIYHOTO acmekTy, BHU3HAYaJbHYy pOJIb y 3MIIHEHHI MHUTHOTO
IepuMeTpa Bifirpae TpaHCKOpAOHHa B3aemofis [4]. Cucremarmunuii  oOMiH
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ONEpaTuBHOIO 1H(OPMAIIE€I0 MK MHUTHUMH BIJOMCTBAMH DI3HUX JIEp)KaB,
KOOpJMHALlISl CHUIBHUX CHEIIaJIbHUX OIlepalliii Ta akTHBHA Y4acTh y IJI00aIbHUX
0e3MeKOBUX IMporpamMax CTBOPIOIOTH YMOBHU ISl €(PEKTUBHOI MPOTHAIT CKIIaJHUM
cXeMaM HE3aKOHHOro Tpadiky ToBapiB 1 macmTaOHIA koHTpabaumi. Koomeparis 3
MDKHApOAHUMHU OpraHi3allisiMd BIJIKpUBA€ MUISX JO 3al03UYEHHS TEpPEIOBOroO
1HO3EMHOTO JIOCBITy Ta HOTO aJanTUBHOI IMIUIEMEHTAIIll B HalllOHAJIBHE CEPEIOBHIIIC.

JlonaTKOBUM MPIOPUTETHUM HAMPSIMOM 3MII[HEHHSI OE€3MEeKOBOTO MOTEHIIANY €
OCHAILIEHHS MTyHKTIB MPOITyCKY HOBITHIMU TEXHIYHUMH 3aco0amu KOHTpoto. Jlo Hux
HaJeXaTh TMOTYXKHI PEHTTEHO-CKaHYIO4l KOMIUIEKCH, IHTEJIEKTyaldbHI CHCTEMH
imenTudikaiii BaHTaXiB, IU(PPOBI BaroBi CTaHIi Ta MEpEXi IHTEIEKTYyaJIbHOTO
BijleocnioctepekeHHs. [lapanensHo 3 UM, PO3IIUPEHHS IHCTUTYTY ABTOPU30BAaHOTO
ekoHoMIyHOTro oneparopa (AEQO) nae 3Mory 30cepeuTy aHaJITUYHI NOTYKHOCTI Ha
PU3MKOBUX CETMEHTAX, HAJalo4l TPU [bOMY CYTT€BI CIPOIIEHHS Ay Oi3Hecy 3
BUCOKHM DPIBHEM KOMIUIa€HCY. BHpoBajykeHHs IIl€l MOJEl MOBHICTIO KOPENIIOE 3
€BPONEHCHKUMHU CTaHIApTaMM Ta CHpHUsie€ BUOYAOBYBAaHHIO JTOBIPYUX BIJTHOCHH MIXK
JEpHKABOIO Ta IPUBATHUM CEKTOPOM.

Jns  edekTUBHOI BiJICi4l TpaHCHAIIIOHAIHPHUM BHUKJIMKAM HEOOXIJHa TiCHA
iHTerpamiss 3 [mIo0aTbHUMH CTpyKTypamu, 3o0kpema Interpol Ta Europol. Ha
BHYTPIIIHBOMY PIBHI JOIUIBHUM € CTBOPEHHS €IMHOTO MIXBIJJOMYOTO aHAJITUYHOTO
xa0y, sikuii 3a0e3meuyBaB OM YiTKY KOOPJMHALIIIO A1 MUTHUKIB, TPUKOPJIOHHUKIB Ta
MIPaBOOXOPOHLIB. Taka KOHCOMiAALis 3yCHJIb JO3BOJIIE OMNEPATUBHO pearyBaTH Ha
CIpoOM MPOTUITPABHOI AISUIBHOCTI Ta MiABUILYE 3arajibHy PE3UCTEHTHICTh JEPHKABU.
OcoOnuBui  akKIEHT TMpU UbOMY pOOUTbCA Ha Oe3NnepepBHOMY 3pOCTaHHI
kBatiQikauiitHoro piBHs Kaapis [3]. CyyacHuil paxiBellb MUTHOT CIIPABU MA€ BOJIOAITH
He nuuie (icKalbHUMH IHCTPYMEHTAMH, a i HaBUYKaMHu POOOTH 3 BEJIMKUMU JaHUMU
(Big Data), meronamMu (p1HaHCOBOTO MOHITOPUHTY Ta CTaHAApPTaMH MIKHApOAHOI
B3aeMo/I1i. DOpMyBaHHS €THUHOI KYJIBTYPH Ta KOAECKCIB I0OPOUECHOCTI € HEB1J]' EMHOIO
CKJIQJIOBOIO KaJPOBO1 MOJITUKH, IO CTIPSIMOBAaHA HA BUKOPIHEHHS KOPYTIIIii.

3acTOCYBaHHS BHILE3a3HAYEHUX 1HCTPYMEHTIB JI03BOJIIE JIOCSTTH BHCOKOI
TOYHOCTI ~ KOHTPOJIIO, MIHIMI3yBaTH 3aTPUMKH  BaHTaXIB Ta  MiJABUIIUTH
pe3yAbTaTUBHICT  BUSIBICHHS  NPUXOBAaHUX  MNPEIMETIB  MPaBONOPYLICHb.
KommaparuBHMii aHaii3 CBITOBUX MIAXOAIB MIATBEPIKYE, M0 MANWOyTHE MHUTHOT
Oe3neKku JISKUTh Yy IUIONIMHI TapTHEPCTBA Jep)kaBu 1 OI3HECYy, aBTOMaru3arlii
aHATITUKU Ta MI)KHAPOAHOI COJIIAPHOCTI.

TakuM 4YMHOM, €(QEKTUBHICTh MHUTHOI O€3MeKM B Cy4aCHHUX YMOBaX HPSIMO
3aJIEKUTh B1Jl INIMOMHM 1HTETpauli iHPopMaIIiHUX TEXHOJIOT1H, TOCKOHAJIOCTI CUCTEM
VIPaBIIHHS PU3UKAMU Ta PiBHSA MIKHApOAHOI KoopauHaiii. Jyig YkpaiHu KIt040BUM
3aBAAHHSAM 3aJMIIAETHCA  MOJajbllla MOJEPHI3AIls  peryisiTopHoi  0asum  Ta
1H(QpaCTPYKTypHE OHOBJIEHHS 3TIAHO 3 HaWKpallUMH CBITOBUMHU 3pa3KaMH.
OdikyBaHMMHU HACIIKaMH peaizallii UX CTPATeTIYHUX KPOKIB CTaHYyTh 3MIITHEHHS
€KOHOMIYHOTO ()YH/IAMEHTY JIep>KaBH, CTAOIbHE 3pOCTAaHHS HAIXOIKEHD J10 OIOIKETY,
paavKaIbHE 3HIKEHHS 00CSTIB KOHTpabaH/IU Ta MPUCKOPEHHS MUTHUX TPOIEAYD, 110
B CYKYIHOCTI 3a0e3neunTh (OpMyBaHHS TO3UTUBHOTO I1HBECTHUI[IHHOTO IMITXKY
VYkpainu. [lepexin 10 iHTEIEKTYalbHO1, MPO30POi Ta TANTUBHOI CUCTEMHU yIPABIIIHHS
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MUTHAMH TIpollecaMu € Oe3aIbTepHAaTUBHUM IUISXOM 3aXWCTy HalllOHAJIBHUX
1HTEpeCiB B €MoXy IIo0aIbHUX TpaHchopMaIlii.
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In the contemporary era, artificial intelligence (AI) technologies are rapidly
penetrating all levels of the education system, particularly the teaching of chemistry, a
discipline characterized by complex structures and principles. Generative Al models
(such as GPT-4, Claude, and Gemini) as well as specialized chemistry algorithms (such
as AlphaFold and ChemCrow) provide extensive opportunities for students and
researchers. However, this technological advancement challenges the long-established
concepts of ‘“‘academic integrity” and “scientific ethics” within the academic
environment. The role of Al in chemistry education is not limited to information
retrieval,; it also intervenes in creative and analytical processes, thereby generating new
ethical dilemmas.

1. Fundamental Problems in Academic Integrity

1.1. Transformation of Intellectual Authorship and Plagiarism

While traditional plagiarism involved appropriating others’ ideas without proper
citation, “Al plagiarism” represents an entirely new form. Although Al-generated texts
may appear original, they are not products of the student’s own intellectual effort. This
tendency reinforces a focus on “ready-made outcomes” among students and hinders
the development of their scientific writing skills.

1.2. Scientific “Hallucinations” and Information Reliability

Chemistry is a science grounded in precise data, formulas, and conditions. Al
models can sometimes generate highly convincing yet incorrect reactions, nonexistent
chemical constants, or fabricated literature references. When students incorporate such
information into their work without critical evaluation, it undermines the scientific
integrity of the research and contributes to the spread of scientific misinformation.

1.3. Artificial Generation of Experimental Reports

Laboratory work constitutes the core of chemistry education. A significant concern
is that students may generate “fabricated laboratory reports” with idealized results by
simply inputting parameters into Al systems, without conducting real experiments.
This practice fundamentally disrupts the principle of “observation and evidence,”
which underpins scientific inquiry. [3]

2. Ethical Dilemmas and Social Issues

2.1. Digital Inequality (Digital Divide)

Many advanced and accurate Al models require paid subscriptions. This creates a
situation where students with greater financial resources gain access to higher-quality
“assistants.” Such inequality within the educational process is ethically problematic
and undermines equal opportunity.[1]
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2.2. Data Ownership and Confidentiality

Entering results from novel and original chemical research conducted in
laboratories into Al platforms may lead to the storage of such data on external servers
and its potential use for model training. This raises serious ethical concerns regarding
intellectual property protection and future patent rights.

2.3. Overreliance on Al and Teacher—Student Relationships

When students prioritize Al over instructor guidance, it weakens the traditional
mentor—student relationship. Instructors’ ability to monitor individual student
development becomes limited, as submitted work may not accurately reflect the
student’s true level of competence. [2]

3. Strategies and Solutions

3.1. Curriculum Adaptation and AI Literacy

Rather than imposing strict prohibitions, students should be taught how to use Al
tools ethically and effectively. In chemistry education, specific “verification tasks” can
be implemented to train students to identify errors in Al-generated outputs.

3.2. Developing “Al-Resilient” Assessment Methods

Educators should place greater emphasis on the learning process (such as in-class
discussions, oral defenses, and practical laboratory skills) rather than solely on final
products (such as essays and reports). Assignments should be designed to require
students’ personal experience and subjective analysis.

3.3. Principles of Transparency and Disclosure

The extent of Al use in any academic work should be clearly stated. For instance,
notes such as “Al was used for text editing” or “Al assisted in literature review” should
be adopted as standards of academic honesty.

Artificial intelligence in chemistry education functions both as a potential threat
and as a powerful catalyst. Preserving academic integrity does not lie in rejecting
technology, but in integrating it into education through the filter of scientific ethics.
The chemist of the future must be capable of working with algorithms while ultimately
relying on their own critical thinking to make informed decisions.
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Providing the population with quality medical care depends on the level of training
of doctors. In this regard, the professional training of doctors in medical higher
education institutions depends on many factors, including modern challenges.

Thus, the COVID-19 pandemic and the war launched by Russia against Ukraine
had a significant impact on the training of doctors and made them more motivated. As
is known, the competence of a scientific and pedagogical worker and his practical
experience influence decision-making regarding the adaptation of a specialist. In this
regard, it is the scientific and pedagogical worker who takes responsibility for
improving the professional training of doctors in medical institutions of higher
education in accordance with modern European world standards. Therefore, the
development of professional competencies of intern doctors is a component of his
activities during his studies at the faculty of postgraduate education, focusing on the
qualification characteristics of a doctor [1; 2].

The aim is to investigate the problems and solutions for the development of
professional competencies of interns at the faculty of postgraduate education.

Results

When studying the issues of training specialists in modern education, a change in
emphasis is observed and the leading approach is the competency-based approach,
which includes the goal and result of professional training, which are presented in the
form of key categories - "competence" and "competence", as the basis of any
professional activity. As is known, these categories differ in semantic meaning, but
they reflect the holistic and integrative content of education, and first of all, the result
of the individual's activity [5, p. 14].

One of the conditions for the formation of professional competence in the process
of training doctors is professional development, which begins from the moment of
studying at a medical higher educational institution and should continue throughout
professional activity. In addition, it should be noted that the formation of a doctor’s
professional competence is a multi-level stage of formation and is characterized by the
corresponding features of its acquisition and application, which alternate cyclically [7,
p. 322].
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So, the initial part, and in most cases, the determining one in the system of
continuous professional education is the postgraduate education system, which is a
system of formation and development of professional competence of future specialists.

Therefore, one of the main stages of this process is internship. At the same time,
the main problem of postgraduate education is its competency-based training and
development of professional competence of a doctor-intern [9; 10].

Having analyzed scientific sources [5; 7; 8], it was determined that competence is
considered, first of all, as a set of issues in which a person must be knowledgeable; as
a unity of knowledge, skills and practical experience to carry out professional
activities; a socially set requirement for the training of an individual in a certain field.

The development of professional competencies of interns at the Faculty of
Postgraduate Education depends on organizational and pedagogical conditions, which
are considered as an interconnected set of measures aimed at combining pedagogical
and practical actions in order to solve clearly defined pedagogical tasks, the
implementation of which will contribute to the development of professional
competence, namely: the use of interactive methods, technologies and modern teaching
aids, which will allow modeling situations of a professional nature, and will become
the basis for the formation of motivation oriented towards professional activity to
master professionally important knowledge and skills (implementation of interactive
teaching methods); the creation of a high-quality and accessible for interns to
understand the process of educational and methodological support for organizing the
content of independent work on the basis of professionalization; immersion of interns
in real practical activities.

In addition, at the Faculty of Postgraduate Education, during classes, it is necessary
to use a variety of interactive teaching methods.

The most effective are case study, situational methods: analysis of specific
situations, solving practical tasks, analyzing incidents and conducting business games.

At the same time, interns should work on the theoretical material independently. In
this regard, it is necessary to create an electronic toolkit for interns based on the
MOODL platform, which includes lectures using interactive technologies, using and
conducting analysis of video and audio materials and test control of the level of
professional knowledge and skills of interns.

At the same time, a scientific and pedagogical worker must qualitatively organize
the independent work of interns at a methodological level and monitor its
implementation.

The use of the "casé study" method will allow interns to actively acquire, transform
and implement educational information to solve a problem at a professional level,
which is presented with simulation modeling. In addition, in the conditions of teaching
using the "casé study" method, the teacher should focus on organizing constructive
interaction and assisting interns in carrying out their activities. To apply the acquired
knowledge, skills, and practical experience in specific conditions, it is necessary to
analyze practical situations, discuss complex and debatable problems that interns
independently prepare under the guidance of scientific and pedagogical workers. In the
process of such an organization of educational activities, knowledge is built through
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joint work, as well as through dialogue, polylogue of interns between themselves and
the teacher.

At the faculty of postgraduate education of interns, independent practical work in
the clinic is of great importance, where a specialist under the supervision of the head
participates in the reception of patients, conducts dynamic observation of the patient
and performs the necessary examinations, participates in the process of establishing a
preliminary diagnosis of the problem, its justification, provides necessary assistance,
draws up medical documentation, etc. The use of an integrated approach at the stage
of postgraduate education, changing the forms of situations and teaching methods will
contribute to the formation of a clear algorithm of actions of an intern in non-standard
situations and making the right diagnostic and treatment decision.

A special role is played by clinical rounds of patients by professors or associate
professors, during which theoretical issues regarding differential diagnostics, the
peculiarities of the course of the disease and treatment tactics are considered.

Conclusions

Thus, based on the analysis conducted, we can conclude that the training of interns
at the faculty of postgraduate education is of great importance in the formation of
professional professionalism.

Prospects for further research include conducting an analysis of the competencies
of doctors and developing the main ways of their high-quality training at the faculty of
postgraduate education, which will contribute to raising the professional level and
improving professional activity in the medical field.
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DIDAKTISCHE POTENZIAL DEUTSCHSPRACHIGER
ONLINE-MEDIEN BEIM LESEUNTERRICHT

I'ounneus Ipuna JIbBiBHA

TOIIEHT Kadeapu HIMELbKOi 1 (PpaHIly3bK0i MOB Ta METOAUKH 1X HaBYaAHHS
(bakyJIbTET YKpaiHChKOT Ta 1H03eMHO1 (h1710JI0T 11

Jporo6unibkuii 1ep>kaBHUM MeaaroriyHui yHiBepcuteT iMeH1 [Bana dpanka

Hyxkaiino FOuis MuxaisiaiBHa

MaricTp,

bakyIpTeT YKpaiHChKOI Ta 1H03eMHOT (1710JI0T1i

JporoOuiibKuil iepKaBHUNM TEJaroriyHuil yHiBepcuTeT iMeH1 [Bana dpanka

Die gegenwirtige Entwicklungsphase des Bildungswesens ist durch eine
tiefgreifende digitale Transformation gekennzeichnet, die ein Umdenken traditioneller
Ansitze im Fremdsprachenunterricht erforderlich macht. In diesem Kontext treten
Online-Medien nicht nur als zusitzliche Informationsquelle auf, sondern als ein
vollwertiges didaktisches Instrument, das die Entwicklung sprachlicher und kognitiver
Kompetenzen von Lernenden maf3geblich beeinflussen kann. Besonders bedeutsam ist
der Einsatz deutschsprachiger Online-Medien zur Forderung der Lesekompetenz,
insbesondere des kritischen Lesens, das in der modernen Didaktik als eine zentrale
Komponente der kommunikativen und medialen Kompetenz gilt [1; 2].

Kiritisches Lesen im Prozess des Deutschlernens umfasst nicht nur das Verstehen
des Textinhalts, sondern auch die Féahigkeit, die Struktur der Mitteilung zu analysieren,
die Position des Autors zu interpretieren, die Argumentation zu bewerten und die
gewonnenen Informationen mit anderen Quellen sowie mit eigenen Erfahrungen in
Beziehung zu setzen. Die Bedingungen des digitalen Informationsraums machen diese
Féhigkeiten besonders relevant, da der moderne Leser stindig mit einer groBen Menge
heterogener Informationen konfrontiert ist, die eine reflektierte und kritische
Wahrnehmung erfordern [3].

Online-Medien umfassen ein breites Spektrum digitaler Ressourcen, darunter
elektronische Versionen gedruckter Medien, Informationsportale, Bildungswebsites,
Blogs, Foren, soziale Netzwerke, Video- und Audioplattformen sowie Online-
Worterbiicher und Nachschlagewerke. All diese Ressourcen schaffen einen offenen,
authentischen = Sprachraum, in dem die deutsche Sprache in realen
Kommunikationssituationen verwendet wird. Wie Forschende betonen, trigt gerade
die Authentizitit digitaler Texte zur Steigerung der Lesemotivation und zur
Entwicklung eines nachhaltigen Interesses an der zu erlernenden Sprache bei [4; 5].

Das didaktische Potenzial deutschsprachiger Online-Medien im Leseunterricht ist
in hohem Mafe durch die Moglichkeit bedingt, verschiedene Arten des Lesens
auszubilden. Dank des digitalen Formats von Texten konnen Studierende effektiv
Fahigkeiten des orientierenden Lesens zum allgemeinen Textverstindnis, des
selektiven Lesens zur gezielten Informationssuche sowie des detaillierten Lesens und
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der Analyse einzelner Textpassagen entwickeln. Die hypertextuelle Struktur von
Online-Materialien ermoglicht es, zwischen miteinander verkniipften Quellen zu
wechseln, was die Entwicklung intertextueller Beziige und analytischen Denkens
fordert [5].

Ein wichtiger didaktischer Faktor ist die genrespezifische und stilistische Vielfalt
deutschsprachiger Online-Texte. Nachrichtenmeldungen, analytische Artikel,
publizistische Beitrdge, Interviews, Blogs, Nutzerkommentare und Werbetexte
reprasentieren unterschiedliche kommunikative Intentionen und sprachliche
Strategien. Die Arbeit mit solchen Texten ermdglicht die Entwicklung von
Féahigkeiten, Genremerkmale zu erkennen, die Intention einer Mitteilung zu
bestimmen, die Logik der Argumentation zu analysieren und sprachliche Mittel der
Beeinflussung zu identifizieren, was wesentliche Komponenten des kritischen Lesens
darstellt [6; 7; 8].

Aus methodischer Sicht entspricht der Einsatz von Online-Medien dem
kommunikativen und handlungsorientierten Ansatz im Fremdsprachenunterricht. Das
Lesen digitaler Texte ldsst sich organisch mit anderen sprachlichen Fertigkeiten,
insbesondere dem Schreiben und Sprechen, verbinden. Die Diskussion gelesener
Materialien, das Verfassen von Kommentaren, die Erstellung analytischer Ubersichten
oder die Teilnahme an Diskussionen in deutscher Sprache tragen zu einem tieferen
Textverstdndnis und zur Entwicklung einer eigenen Position bei, was ein wesentliches
Merkmal kritischen Denkens ist [9].

Von besonderer Bedeutung im Umgang mit Online-Medien ist die Forderung der
Medienkompetenz. Moderne digitale Texte enthalten haufig Elemente der
Manipulation, subjektiver Interpretation oder versteckter Werbung, was von den
Lesenden die Fiahigkeit verlangt, Informationsquellen kritisch zu bewerten und
voreingenommene Darstellungen zu erkennen. Die Arbeit mit deutschsprachigen
Online-Medien ermoglicht es, diese Fahigkeiten im fremdsprachlichen Kontext zu
entwickeln und sprachliches Lernen mit der Forderung kritischen Denkens zu
verbinden [3].

Ein wichtiger Bestandteil des didaktischen Potenzials von Online-Medien ist der
Einsatz deutschsprachiger Online-Worterbiicher und Nachschlageressourcen. Sie
bieten Zugang zu lexikalischen, grammatischen und phonetischen Informationen sowie
zu Beispielen fiir den Gebrauch sprachlicher Einheiten im Kontext, was die
Lernautonomie fordert. Im Prozess des kritischen Lesens ermoglichen solche
Ressourcen den Studierenden, eigene Hypothesen hinsichtlich der Bedeutung von
Wortern oder Ausdriicken zu iiberpriifen, stilistische Besonderheiten zu analysieren
und den Text tiefer zu verstehen [9].

Der interaktive Charakter von Online-Medien hat ebenfalls einen erheblichen
Einfluss auf die Entwicklung von Fahigkeiten des kritischen Lesens. Die Moglichkeit
zu kommentieren, an Diskussionen teilzunehmen, unterschiedliche Standpunkte zu
vergleichen und auf Inhalte zu reagieren, fordert eine aktive Leserhaltung und
verwandelt den Leseprozess in einen Dialog. Ein solches Format tragt zur Entwicklung
reflexiven Denkens und zur Fdhigkeit bei, die eigene Position auf Deutsch zu
argumentieren [5].
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Aus methodischer Perspektive erfordert der effektive Einsatz deutschsprachiger
Online-Medien 1m Leseunterricht eine klare didaktische Strukturierung. Die
Lernaufgaben sollten nach den Phasen Vorlesen, Lesen und Nachlesen gegliedert sein.
In der Vorlesephase werden Hintergrundwissen aktiviert und Hypothesen iiber den
Inhalt des Textes gebildet; wiahrend des Lesens erfolgt die Analyse sprachlicher und
inhaltlicher Komponenten; die Nachlesephase umfasst die kritische Reflexion der
Informationen, deren Bewertung sowie die Entwicklung einer eigenen Position [4].

Somit besteht das didaktische Potenzial deutschsprachiger Online-Medien im
Leseunterricht in ihrer Fidhigkeit, authentisches und genrespezifisch vielfiltiges
Lernmaterial bereitzustellen, die Entwicklung unterschiedlicher Lesearten zu fordern
sowie kritisches Denken und Medienkompetenz auszubilden. Die Integration von
Online-Medien in den Deutschunterricht schafft Voraussetzungen fiir die Entwicklung
einer modernen Sprachpersonlichkeit, die in der Lage ist, effektiv mit Informationen
in einem mehrsprachigen und digitalen Umfeld umzugehen.
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BIANOBIJTHICTh CAMOOIIIHKU CXWJIBbHOCTEHN
CTYJAEHTIB 10 IX OBPAHOI MPO®DECII

MixeeB Anapiii OsiekcaHapoBuY,
K. 010J1. H., TO1IeHT Kadeapu MiKpoO10JI0Tii, BIpYCOJIOT1i Ta IMyHOJIOT11
ByKOBHHCHKOTO JIEp)KaBHOTO METUIHOTO YHIBEpCUTETY, M. UepHiBIli

Ha cporomni mpodeciitna camoigeHTH]ikarmiss MalOyTHIX (axiBIiB BHUMarae
BpaxyBaHHS iX OCOOMCTICHOTO PO3BHUTKY, LIO TICHO IMOB’S3aHOTO 13 MpodeciiHuM
PO3BUTKOM, 30KpeMa Yy MpoIleci BHBYECHHA MEAMYHUX IJUCHMIUTIH Yy dapmarii,
CTOMATOJIOT1i Yd MeAn4HINA ncuxodnorii [1, 2]. OnHuM 13 epeKTUBHUX 1HCTPYMEHTIB €
CaMOOI[IHIOBaHHS, 110 TMependayae TMpoIec PO3yMiHHS camMoro cebde uepes
YCBIJIOMJICHHSI TIEBHUX 1HJIUBIAyaJIbHUX SIKOCTEW, BUMHKIB, 3HAaHb Ta BMIHb 1 MOXE
BIUITMBATH HA €(QEKTUBHICTh MAISUIBHOCTI JIIOAWMHU. DOpMyBaHHS CaMOOIIHKU
BIIOYBA€ThCA YPOJOBXK SKUTTS JIIOAWHU 3a BIUIMBY JIOCBIy 1 OTOYEHHS Ta
B1J100pakaeThCs O€3MOCepeIHhO Ha BIIEBHEHOCT1, MPUUHATTI PIllICHb, SIKOCTI YKUTTSL.
AJleKkBaTHa CaMOOIIIHKA € OCHOBOIO TICUXIYHOTO 37I0POB’Sl Ta TAPMOHIHHUX CTOCYHKIB
[3]. B memaroriuHiii AisSUTBHOCTI 1€ MPOIEC aHaI3y BUKIagadaMu 4u 3700yBadyamMu
OCBITM TI€BHOTO HABYAJIBHOTO JOCBIAY JJisi MIABUIICHHS $KOCTI HaBYaHHS Ta
PO3YMIHHS Matepiaiy, 10 3aCBOIOETHCS.

CaMooIliHKa € MUHAMIYHUM €JIEMEHTOM CBIJIOMOCTI OCOOMCTOCTI Ta MpUHMae
CBIJIOMO OITAHOBYBaTHM MailOyTHIO mpodecito, Toll BiIOyBaeTbcs mepeldyaoBa ii
CaMOCBIJJOMOCTI Ta CaMOOLIHKH [4, 5]. ¥V cTaHOBIEHHI CaMOOLIHKH OepyTh y4acTb
pI3HI KOMIIOHEHTH OCOOMCTOCTI: paHimie c(opMoBaHe CTaBJIeHHS 10 ceOe, TNEeBHI
MOTJISIIN Ha KUTTSA, CTOCYHKH MIXK JIFOJABMH, OaKaHHS CTaTH «KUMOCH» Y KHTTI,
NpUKIaAu HachiayBaHHs Tomo. OcTaHHIM yacoM mnpobinema npodeciiiHoi
MPUAATHOCTI NepedyBae B LIEHTP1 yBaru, aJke ii BU3BHAUYECHHS € HEOOX1IHUM Ba)KeJleM
s npodeciiinoi cnpsMmoBadocti [6, 7, 8]. Ha cworomui Bim cryaeHtiB 3BO
BUMAaraeTbCs He TUTbKY BUCOKHM PIBEHb (PAXOBOT KOMIIETEHTHOCTI, ajie¢ 1 0COOMCTICHA
3Iy4eHICTh y TIpodeciro, CKepyBaHHS Ha CAaMOBIOCKOHAJICHHS 1 IIIHHICHE CTaBJICHHS
no Hel [9]. CryneHTH MEIWYHHMX CIIEIIaTbHOCTOCTEH € CKJIaJ0BOI0 MalOyTHHOTO
KaJIJpOBOTO PECYPCY OXOPOHHU 370pOB’S YKpaiHHU, a TOMY PO3YMIHHSI OCOOJIMBOCTEN
dbopmyBaHHS X TpodeciiiHOi TMOBUHHO J/JaBaTH MOKJIUBICTh JUISI CTBOPEHHS
CHPUSTIIMBUX YMOB HABYAHHS 3 YITKOIO MOTHUBALII€I0 /10 podeciiiHoi AisuibHOCTI [10].
VY nopanpuIiii MEpCNEeKTUBI L€ MpHU3Bene 10 MOsBH KBajiikoBaHUX (axiBIiB
MEJIMYHOTO MPO(dUII0 Ta CYyTTEBO MOXKE 3MEHIIUTH iX BiATIK [11]. s mokpamieHHs
€(EeKTUBHOCTI HABYaHHS Ta CTBOPEHHS YMOB [JIi TapMOHIMHOIO CamMOpPO3BHUTKY
CTYJCHTIB MEIMUYHMX 3aKJIaJ1B BUIIIO1 OCBITH BaXKJIUBOIO € KOPEJIALIsS IX CAMOOIIHKH 3
HaBYAJIbHOIO ycmimHicTiO [12]. Amke misa ¢opMyBaHHS OCOOMCTOCTI 3 YCIIIIIHOIO
peanizaliero y noaanbiinii npodeciiiHiii AiSIbHOCTI HEOOX1JHE CTBOPEHHS IIIJIOTO
KOMILJIEKCY TTOKa3HUKIB, 1X OITIHKA, a 32 HEOOX1/THO 1 IeBHA KOPEKIIis, 1110 MOXKE CTaTh
MepeyMOBOIO YCHIITHOTO MpodeciiHoro (yHKIIIOHYBaHHS Ta pOo3BUTKY [13].
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Ha cporomni mnpodeciiiHe CTaHOBIEHHS MeAMYHUX (axiBIiB B YKpaiHi
YCKJIQJHIOETHCS CYNEPEWIMBUMU MalOyTHIMU COLIAJIbHUMH yMOBaMU — BiiiHa B
Jep>kaBl, JOCUTh HU3bKA OIJIaTa Ipalll, BIJICYTHICTh JKHTJIA, TPYAHOIII Y TOIIyKax
pobGotu Ttomo. ToMy 3po3ymisio, IO aKTyaJdbHUM MNHUTAHHSM IS 3aKJIaJlIB BHILO1
OCBITH € He juiie chopMyBaTh HEOOXiTHI (paxOBl KOMIETEHINlI, aje i HaBUUTH
CTY/ICHTIB OCMHCJIFOBATH 1 OI[IHIOBATH PE3YJIbTATU CBOTO MPOGECIHHOTrO CTAaHOBJICHHS
[14]. Li npouecu nmoTpeOytoTh npodeciiHOi CaMOOIIIHKH, 3aBISKH SKI MalOyTHI
(daxiBIi CIPOMOXKHI BH3HAYUTH PIBEHBb 1 HpOI[YKTI/IBHlCTB BJIACHOTO canOBoro
PO3BUTKY, OyTyBaTH Ta KOPUTYBaTH CaMOOCBITHIO JisbHICTH. 1106 11e peanizyBatu y
BUIIN MEAWYHIA INKOJI Ba)XJIUBO CTBOPUTH MIATPYHTS [UIsl TPAKTUYHOTO
BIIPOBA/DKEHHS cHcTeMU (opMyBaHHS Tpo¢eciiHOol CcaMOCBIOMOCTI MalOyTHIX
(haxiBIiB, y TOMY 4HCIIi iX Tpodeciiinoi camoolliHku [15]. Ile ocobucTicHe nparHeHHs
MOKE€ CTaTW YMHHHMKOM YCIIIIHOI mpodeciiiHoi axanTtaunii (axiBLsg-MOYaTKIBLUA Ta
cripusiTd  HaOyTTIO  mpodecioHani3My,  caMmopeanizalii Ta  MOCTIHHOMY
CaMOBJIOCKOHAJICHHIO.

BianosinHo, sikiio BuOip npodecii OyB NpaBUIbHUN, TO 11€ MPUHOCUTH MOPAJIbHE
3aJI0BOJICHHS 1i 37100yBady Ta BHCOKY CaMOOIIIHKY ceOe B Iiii MailOyTHii npodecii.
Boanouac 11e Tako BHCOKa MPOAYKTUBHICTH Y 00paHiil cepi MisTIbHOCTI Ta BUCOKA
AKICTh MPOJYKIIIi, 110 € pe3yJabTaToM Ili€l AisuibHOCTI. Bubip mMaitbyTHbo1 npodecii,
30Kpema rpodecii Jikaps, 1e 30ir iHTepeciB 0COOMCTOCTI, OTOYEHHS, CYCIILIBCTBA, 10
Jla€ MOXKJIMBICTb IMO€EHATA OCOOMCTI 1 3arajbHi iHTEpecH [16].

MO>KJIMBOCTI CaMOOILIIHIOBAHHSI CXWJIBHOCTEM MalOyTHIX (axiBUiB € BaKIMBUM
IHCTPYMEHTOM MIATBEPIKECHHS, a 1HOAI MOKJIMBO 1 CHPOCTYBaHHS, MPAaBUIBHOCTI
1bOro Bubopy. s mporo icHye 6arato pi3HUX METOAMK 1 OJHUM 13 TaKUX 3PYUYHHUX
IHCTPYMEHTIB MO€ OyTH NH(EpeHIIHO-I1arHOCTUYHUNA ONUTyBadbHUK [17]. Bin
MpU3HAYEHUN JOMOMOITH BHU3HAYMTH CBOI MEBHI CXWJIBHOCTI JI0 PI3HOTO POIY
npodeciiftHOl AiSITBHOCTI IUISIXOM OOYUCIEHHSI 0COOUCTICHOTO ncuxotuiy. OCTaHHIM
3YMOBJIEHUH 3/1aTHICTIO KOXKHOT JIFOJMHU IEBHUM YHHOM MAaTH CXUIBHICTD JI0 OKPEMUX
BHUJIIB JISUTLHOCTI, K1 IOB’si3aHl 3 11 CIIOCOOOM JKHMTTS, MUCJICHHSIM, HaBHYKaMH, a
TaKOX MiJICBIIOMUMH HaMaraHHsM JisiTd. BUKOPHCTOBYIOUM Ty YU IHIITY METOIUKY
CaMOOIIIHIOBaHHSI MOKHA BU3HAYATH CBiil OCOOMCTICHUIN THII 1 Kpalie 3p03yMITH CBOi
CXHJIBHOCTI JI0 TIEBHOT'O po1y MpodeciitHOT MisITBHOCTI.

MeTa IOCHIIKeHHSI — 3a JOINOMOIOK0 CAMOOIIHKHA BHU3HAYUTH MOTEHINHHI
CXHJIBHOCTI 10 00paHoi MailOyTHBOI npodecii CTyIeHTIB 2-T0 KypCy CHellaabHOCTEH
«MEIUIMHAY, «CTOMATOJIOTIs», «(papMallish» Ta «MEIUYHA IICUXOJIOT1s.

Marepianu i meroau aocaigxeHHsi. BUBYEHHS CaMOOIIHKU CXUJIBHOCTEH 10
obOpanoi mpodecii MPOBOAUIOCH 13 BUKOPUCTAHHAM AU(DEPEHIIIHO-1arHOCTUYHOTO
onutyBaigbHuka KiimoBa €.A. Ocrannii agantyBanu mig Google Forms, 1o
CIPOCTHJIO TPOILEAYpy OTPUMaHHSA JaHWX Ta TapaHTyBaJO PECIOHACHTaM
KOH(1aeHIIIHICTh. ONUTYBaHHS NPOWIUIO 58 CTYAEHTIB PI3HUX CHELlabHOCTEH
(MenumHA, MEAWYHA TICHXOJIOTIS, CTOMAaToyoriss Ta (papmairis) 1 MEIUYHHX
dakynereTiB BIMY Bikom 19-21 pik, cepen sikux 22% 410510814901 cTaTi 1 78% 5k1HOUO].
OnuTyBaHHS TPOBEJIM HA TMOYATKy BECHSHOTO CEMECTPY HaBUaJbHOTO POKY, 3a
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OHAKOBUX yMOB. OTpuMaHi pe3ylbTaTd AaHKETYBaHHS OyJi0 OMNpallOBaHO
CTaTUCTUYHO Ta BUKOPUCTAHO JIJIsl BUBHAUEHHS BIAMOBIIHUX TICUXOTHIIIB.

OtrpuMmani pe3yabTaTH Ta iX 00roBopeHHsi. Sk TMoOKa3ajiu OTpUMaHl JaH1
OMUTYBaHHsS OUIBIIOCTh CTYJICHTIB CIEIialbHOCTEH «MmeauiuHay — 75,86% Ta
«croMarosoris» — 72,42% Ha 2-My polll HaBYaHHS MAalOTh YITKE CIPSMyBaHHS Ha
MaOyTHIO rpodecito — Tikapst abo Jikaps-cromartosora. [Ipo 1e cBiqyaTh pe3ynbTaTi
OTNUTYBaHHsI [IUX CTYJICHIB, BIAMOBI/I aHKETYBaHHS SIKUX OPIEHTOBaH1 Ha po0OTYy came
3 JIIOABMHU a00 TICUXOTHUIT «JTIOJUHU-TIOAUHAY. BIAMOBITHO A0 MaHOTO MCHXOTHUITY
MPOBIAHUM «O00’€KTOM» TIpallli € came JIOJWHA, BIAMOBITHO W OOWMpalOTh BOHU
mpodecii, mo MOB’s3aHl OE3MOCEPETHBO 3 «JTIOJICBKUMUY CKIQIOBUMU — JIKapi,
BUUTEN, MEHEKEPH, TIcuxoJioru Tomo. Came BOHM Yy MailOyTHROMY OaudaTh cebe y
poOOTI 3 1HIIMMU JIFOJIBMH, Y HaJaHHI MEIUYHOI JOIMOMOTH PI3HOro piBHA. Llpomy
CIIpUSI€ 1X KOMYHIKATUBHICTh 3 aKTUBHOIO B3a€MO/IIEIO 3 JIIOJIbMH, 3JJaTHICTh PO3YMITH
€MOIIMHUN CTaH IHIIOI JIOJUHU BIUIMBAIOYM HAa JYMKY YW IOBEIIHKY, a TaKOX
3aTHICTh TPUBAJIMK dYac TpaIOBaTHU 3 IHIIMMHU JIOAbMU (4acto B cdepi
oOcnyroByBaHHs a00 MenuuuHn). [IpoTe s npeacTaBHUKIB IIBOTO IICUXOTHUITY YacTO
MpUTaMaHHa CXWJIBHICTh JI0 €MOIIIHOrO BUTOpaHHS 4epe3 IHTEHCHUBHI KOHTAKTH.
Tomy ix poOoTa BUMarae BUCOKOI MICUXOJIOT1YHOT BUTPUBAJIOCTI, a TOJIOBHI TPYIHOIIII
HaW4acTIIIe MOJIATal0Th y TOMY, 110 caM 00’ €KT iX mpalli — 1HII1a JI0JJUHA — € aKTUBHUM
Ta HenependadyyBaHUM, TOMY (axiBellb Ma€ OyTH THYYKHM Ta MaTH BUCOKHUH pPIBEHb
CaMOKOHTpOJII0. Jlpyre Miciie 3a YMCEIbHOCTIO BIAMOBITHOCTI ICUXOTUITY «JIFOJIMHA-
JI0JIMHAY» 3aMar0Th Mail0yTHI MEIUYHI ICUXO0JIO0TrH Ta GpapmareBTu — 65,52%.

HactynHuii nmcuxoTwm, SKOMY BiAMOBIIaTN pe3yabTaTH aHKETYBaHHS CTYICHTIB
(15,53% onutaHuX CTYJAEHTIB CriemiaabHOCTI «MeauimHa» ta 10,34% cneniaibHOCTI
«CTOMATOJIOT151» ) OYB «WItoAuHa-TIpupoaa». Cepesl CTyACHTIB CIEIAIbHOCTI «MEANYHA
MICUXOJIOTISH» IbOMY TICUXOTHITY BIAMOBIIAN0 8,62%, a creuiaibHOCTI «papmaiisy —
5,17%. llepeBaxkxno BuOOpoM rmpodecii sl IIUX PECHOHIEHTIB OyAyTh Taki, SIK
BETEpUHAP,  300TEXHIK,  arpoHOM,  JIKap-Ja0opaHT,  Ja0OpaHT  XIMIKO-
OakTepiosoriuHOTO aHaiizy Tomno. Lle Takox 1 mpodecii, mo 6e3nocepeHHO OB’ sI3aHi
3 MEJIMIIMHOIO0 200 HAYKOBUMH JIOCIIIPKEHHAMH Y I1iH Taiy31, Hanpukiaa papmairis ta
MpOMHKCIIOBa (papmarliisi, JabopaTopHa 11arHOCTHKA, KIIIHIYHA 610X1Mist, 610710T1s TOIIIO.
JIyisi HUX HaifyacTiie MiJCBIIOMO MpUTaMaHHA OpIEHTAIllsl Ha poOOTy 3 00’€KTaMu
KUBO1 TPUPOJIM Ta iX cepenoBuine icHyBaHHSA. lle 3yMoOBIeHO TakuMm pucamu
MICUXOTUNY  SIK CIIOCTEPEKITUBICTh, TEPIUISIYICTh, JO0ANUIUBICTH, 3/aTHICTH [0
PO3YyMIHHS CKJIQAHUX, MIHJIUBUX Ol0joriyHUX mpotieciB. Lle 3a3Buyaii HecTaHgapTHA
mpansg, 10 BHUMAarae IHINIATUBU Ta CaMOCTIMHOCTI, OCKIJIBKH >KHUBI 00’ €KTH
PO3BUBAIOTHCA 33 BJACHUMU 3aKOHAMHU (XBOPiIOTh, POCTYTh, TUHYTH). L1 Moo/ Mroau
MPOSIBIIAIOTH 1HILIATUBY, JOANUIMBICTh Ta JAJICKOTJIAIHICTh 1 TaKe CIPSMYBaHHS, Ha
Hally AYMKY, NPHUHIIMIIOBO HE 3aBakaTUME OBOJIOJMITH MalOyTHBOI Mpodeciero
MeJMKa, MPOTEe MEBHOIO MIpOI0 Oyje CIpsIMOBaHE HAa HEMEHII <JTFOMSHI» CTOPOHH
MalOyTHROT TTpodecii (Hanmpukiag — hapMareBT 4u Jikap-1adopanT). Baxiusum € Te,
mo poboTa JyIsl JIIOAEH IOTO TICUXOTHITY YacTo Tependayac HECTaHAApTHUN Ta
HecTaOUTbHUX rpadik 1 BuMarae ix yparu 24/7. Came ToMy Takuil ICUXOTHII 171€aJIbHO
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MITXOMUTh THM, XTO IIIYKa€ TapMOHIi 3 HABKOJIMINHIM CBITOM, XO4Ya 1 3a3Ha€
COLIAJIBHOTO THUCKY.

Tpetst rpyna onuTaHUX HaMU CTYACHTIB 2-TO KypCy CHEIalbHOCTI «MEAUIIHA
Ha OCHOB1 aHKETYBAaHHS HAJICKUTh J0 IICUXOTUITY «JTI0JIMHA-XYN0KH1H 00pa3» —5,17%
onmuTaHX pecnoHaeHTIB. Cepel CTYACHTIB CIEMIaTbHOCTI «CTOMATOJIOTIS» TaKHX
onutanux Oyino 10,34%, a «MmenuuHa micuxosoris» Ta «papmarttis» nmo 20,69% s
KOXKHOI creriagbHocTl. JJIg IIhbOr0 TNCHUXOTHIY MiJACBIIOMUM Oyjae IparHeHHs
pPO3BUBAaTU y TEpIIy YEpPry XydOKHI 3A10HOCTI 3 BIAMOBIZHUMH MpodeciaMu
XyJIO’)KHHUKA, OU3aiiHepa, CKYJIbNTOpA, MY3WKaHTa, KOCMETOJOTa YH IIJIACTHYHOTO
xipypra. Boun maroTh 31aTHICTh OaYUTH CBIT HECTaHJAPTHO Ta CTBOPIOBATH HOBE,
MalOTh BHCOKY PEaKTHUBHICTh Ta PO3BUHEHE €CTETHYHE IMOYYTTs, OUIBIION MipOIo
MalTh XapaKTEPHUM «XYAOXKHIA» MOIJIAJ LIOJ0 CBOEI MallOyTHBOI mpodecii uu
poOoTH. 3HaYHa YaCTUHA CEpeJl TAKUX CTYJEHTIB JIMCHO MPUKUMAE y4acTh y XyI0KHIN
CaMOJIISITBHOCT, CIIBa€, TAaHIIOE, TMOEAHYIOUM 1€ BCE 3 HaBYaHHSAM. A OKpeMi
CTYJICHTHU BJIacHE 1 6auaTh cebe y MailOyTHhOMY (axiBUSAMH €CTETUYHOI MEIUIIMHUA —
IJIACTUYHI XIPYPrH, KOCMETOJOTHM 4M C(axiBIli CIPSIMOBAHOIO CHUHTE3Y aKTHUBHHUX
cnoyiyk. MaiOyTHI kK MEIMYHI IICUXOJIOTH (3T1IHO onmuTyBaHHIO >20%) MalOTh TakKi
BOXKJIMBI SKOCTI, fK pO3BUHEHA YsBa, sICKpaBa IlaM siTb, OOpa3He MHUCIICHHS,
HAIOJICTJIMBICTh Ta TEPIHHS, 1110 BKpail HeoOXiHe mpu poOOTI 3 MalllEHTAMHU.

OxpeMo ciij 3a3HAYMTH, 110 Cepell ONMUTAHUX HaMU CTYJACHTIB CIeliaIbHOCTEH
«MEIUIMHAY TPAKTUIHO OJHAKOBA KUIBKICTh Ma€ TICUXOTHUIIN <JTFOMHA-TEXHIKA) Ta
«IoauHa-3HakoBa cuctema» (o 1,72% onutanux BianoBigHO). Cepen CTyACHTIB
CHE1aJTbHOCTI «CTOMATOJIOTIsH Ha 2-My KypCl HaBYaHHS TaKi ICUXOTUIH MPUTAMaHHI
s 3,45% cepen onuTaHUX CTYACHTIB BIAMOBIHO; Cepell CTYJEHTIB CIEHIaIbHOCTI
«meanyHa ncuxojoris» — 3,45% ta 1,72%, a cnemianbHocTi «dapmaris» — 5,17% Ta
3,45% ctynenTiB. g 0Ci0 13 ICUXOTUIIOM «JIHOJMHA-TEXHIKa» 4acTO MPUTAMAHHUMA
CYTO «TEXHIYHUI» a00 «TEXHOJOTIYHUI» BapiaHT MallOyTHROI npodecii, aJke BOHU
100pe MOXYTh PO30MPATUCS B IEBHUX «MEXaHIYHUX)» TOHKOIIAX METUYHOTO (haxy: 11e
MOKe OyTH JTiKap-J1a0d0paHT, PEHIeHOJIOT, CIIEIIATICT 3 MEIMYHOTO 00JIaTHAHHS TOIIIO.
["'onoBHOIO 0COOIMBICTIO Mpalli JAJ1s TPEACTABHUKIB IIBOTO TICUXOTHUITY € MaTEPlaIbHHMA
1 KOHKPETHUHN pe3yJIbTaT, 11€ 3aBXKaU NependadyBaHa JisUIbHICTh, YaCOM 0€3 JIMIIHIX
€MOLIIH.

®axiBIl 13 MPOSIBJICHUM TICUXOTUIIOM «JTIOJJMHA-3HAKOBA CUCTEMA» MAlOTh yBary
110 JieTajiei, TOUYHICTh y poOOT, MEPEBAXKHO CXUJIIBbHI JJO 00UHCIICHb, 0X0Ue 3aiMatOThCs
MporpamMyBaHHSAM, 3 TapHOIO TaM’STIO Ta JIOTIYHUM MHCIICHHSM 1 I[IJIKOM MOXXYTh
3aiiMatucs  O10TEXHOJIOTiEH0, OaKTEPIOJIOTIEd Ta  BIPYCOJIOTIED, MEAUYHOIO
CTaTUCTUKOIO, MCHE/DKMEHTOM UM TPAIOBAaTH Ha (apMalleBTUIHOMY BHUPOOHHIITBI.
st HuxX poboTa — e MOCTiiiHE nepeOyBaHHS y CBITI CHUMBOJIIB, alrOPUTMIB YU
dhopmy1, a pe3yibTaT Ipalll 4acTo iICHY€ JIMIIIE Ha eKpaHi MOHITOpa 4u Ha nanepi. Lle
Oyne imeanbHE PINMIEHHS IJII TOTO, XTO JIFOOWTH Ta IIHYy€ TMOPSIOK, 0AYUTh YITKO
pe3yJIbTaTH Ta METYy 3 MIHIMyMOM €MOLIIHHUX YU Herepea0adyyBaHUX YNHHUKIB.

B 1imomy, mpakTUYHO AJIS BCIX BUSBICHUX HAMH TCUXOTHIIIB CEPell OMMUTAHUX
CTYIIEHTIB 2-TO KypCy, IO HAaBYAIOTHCA 3a CIEIMIATbHOCTIMU «MEIUITTHAY,
«CTOMATOJIOTIS», «MEIMYHA IICHXOJOTis» Yu «papmallisy BHABISHO IIiJCBIIOMI
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3M10HOCTI TSI OBOJIOMIIHHSI MalOYTHBOIO MpOoeciero — JKaps, JKapsa-CTOMATOJIOra,
MEJMYHOIO ICHUXO0Jiora 4d (papmMaiieBTa/mpoMUcioBoro dapmaienra. 3BUYANHO K
CaMOOIlIHKa MIACBIIOMUX 310HOCTI Ta CXWJIBHOCTI JO MalOyTHBOi mpodecii He
3aBXKIM BIJINOBIIalOTh OOpaHOMy MalWOyTHhOMY ¢axy, mpoTe iX UiTKe Ta
IiTecTIpsIMOBaHe TO€IHAHHS 13 HaOyTHMH 3HAHHSAMH, TPAKTHYHUMH HaBHUKAMH,
BMIHHSMH Ta PO3YMIHHSMHU JIMIIIE TOCHISITH (hax0B1 KOMITETEHIIT MaiiOyTHIX JI1KapiB.,
(hapMarieBTiB, CTOMATOJIOTIB Y MEIUYHUX TCUXOJIOTIB Ake ¢axiBerb Oyab-aKoi
MEINYHOI raixy3i Mae OyTH OCOOHMCTICTIO BCeOiuHO 00JapoBaHOI0, OararorpaHHoIo,
TaJaHOBUTOIO Ta OCBIYEHOIO.

BucHoBku. IIpoBeseHe caMOOILIIHIOBaHHS CXHJIBHOCTEH Yy CTYJEHTIB, SIKi
HABUYAIOThCS HA 2-My KypCl 3a CHCHIAIBbHOCTAMH «MEIUITNHA», «CTOMATOJIOTIiN,
«MeINYHa TICUXO0JIOTis» Ta «papmalis» 10 o0paHoi MaliOyTHBOI podecii mokaszaso,
[0 IepeBa)kHa OUIBLIICTh OpPIEHTOBAHA Ha pOOOTY 3 JIIOABMHM 1 Ma€ IMCHUXOTHI
«TIOIUHA-TI0AMHA». OOpaHuM MalOyTHIM mNpodeciiM LUIKOM BIANOBIIAIOTH iX
CXHJIBHOCTI J10 pOOOTH 3 JIFOAbMH, OaKaHHS HaJaBaTH HEOOXITHY JOMOMOTY, y T.4. 1
MEIUYHY YM MCUXOJIOTI4HY. J[pyra 3a KUIBKICTIO Tpyla CTYAEHTIB 3 ICUXOTUIIAMU
«TIOIMHA-TIPUPOJIA» 1 «ITHOUHA-XYI0KHIM 00pa3» TaKokK OLIBIIO0 MIPOIO CXUJIbHA JI0
oOpaHoi MaiOyTHBOI mpodecii MeANKa, CTOMATOJIOTa, MCUXoJiora 4 (apMaleBTa.
Boanouac, HeBenrKa yacTHHA OMUTAHUX MAa€ MCUXOTHIH, 110 HE MOB’s3aH1 YITKO 13
o0paHOI0 MEIUYHOI0 MPOdeciel0 — <WIIOANHA-TEXHIKa» Ta <JIIOJUHA-3HAKOBA
CUCTEMAa», IPOTE BOHU LIIIIKOM MOKYTh Y MaiilOyTHROMY peajii3yBaTu ce0e B MEIMLIMHI,
(hapmaiiii, ICUXOJIOT1T Y CTOMATOJIOTTI.

Cnucoxk Jgireparypu:

1. Al-Qudah, R., Barakat, M., Omar, A., Aladwani, M., Al-Qudah, N., & Al-
Najjar, M. (2026). Learning Microbiology in Pharmacy Education: Students’
Perceptions, Satisfaction, and Challenges: A Mixed-Methods Study.

2. Liu, C., He, P., & Zhao, W. (2025). Evolution and reform of Medical
Microbiology education in New Medical Science era. Global Medical Education, 2(1),
259-268.

3. Zheng, B., He, Q., & Lei, J. (2024). Informing factors and outcomes of self-
assessment practices in medical education: a systematic review. Annals of Medicine,
56(1).

4. Findyartini, A., Greviana, N., Felaza, E., Faruqi, M., Zahratul Afifah, T., &
Auliya Firdausy, M. (2022). Professional identity formation of medical students: A
mixed-methods study in a hierarchical and collectivist culture. BMC Medical
Education, 22(1).

5. Hima, TI'. (2023). IIpodeciiinuii caMOPO3BUTOK OCOOUCTOCTI CTyACHTa
MEJIMYHOTO KOJEKY: MOTHBAIlIMHO-IIHICHUN KoMmIoHeHT. Education. Innovation.
Practice, 11(5), 13—17.

6. Ocamua, M., ['pebenuk, A., & CocHenko, O. (2022). [Ipodeciiina npuaaTHICTh
K CYTHICHa XapakKTepucTuka wmailoyTtHproro ¢axiBms. Insgxu ymockoHaIeHHS
npodeciiHuX KOMITETEHTHOCTEH (axiBIIB B yMOBaxX chorojaeHHs: Marepiamu Il
MixHap. HayK.-TIPAKT. IHTepHET-KOHG (25-26 ceprus 2022 poky B pexXuMi OHJIAH),
291-294.

80



EDUCATION
DIGITAL TECHNOLOGIES AND DEVELOPMENTS: PROBLEMS OF THEIR USE AND
ACHIEVEMENTS

7. Koxanorceka, O. B., & Ky3smenko, 0. B. (2024). IIpodeciiina
KOMITETEHTHICTh MalOyTHIX (haxiBI[IB MEAUYHOI Tally3l SK MeaarorigyHa mpooJiema.
Ilemaroriunuii anpManax, 56, 51-56.

8. Creuenko, A. 1., & Ksamenko, O. M. (2024). Ocob6iuBocti nmpodeciitHoro
caMOBU3HaueHHs ocobuctocti. Croboxancekuii HaykoBuit  Bicauk. Cepis:
IIcuxomnoris, 2, 67-71.

9. Peros, A., Brali¢, N., & Buljan, 1. (2025). Personality traits and medical
specialty preference among medical students and graduates: a scoping review. Croatian
Medical Journal, 66(5), 321-333.

10. Mockssik, H. B. Buznauenns npogeciiiHoro Tuiry ocoOucTOCTi Ta HEPBOBO-
MICUXIYHOTO CTaHy CTyJeHTiB-MeAuKiB. [lcuxomoris oco6ucTocTi (axiBi B yMOBax
BOEHHOI'0 Yacy Ta MOCTBO€EHOI peadimiTalii: Marepianu VIII Beceykpainchkoi HayKoBO-
npakTuyHoi KoH(pepenuii (27 »xoBtHA 2023 poky) / yknaa. B. C. bmxap. JIbBiB:
JIIYBC, 2023, 210-213.

11. Tobiaszewska, M., Koweszko, T., Jurek, J., Mikotap, K., Gierus, J., Mikulski,
J., & Waszkiewicz, N. (2024). Personality Types of Medical Students in Terms of Their
Choice of Medical Specialty: Cross-Sectional Study. Interactive Journal of Medical
Research, 13, €60223.

12. Findyartini, A., Greviana, N., Felaza, E., Faruqi, M., Zahratul Afifah, T., &
Auliya Firdausy, M. (2022). Professional identity formation of medical students: A
mixed-methods study in a hierarchical and collectivist culture. BMC Medical
Education, 22(1).

13. Sultan, S., Labban, O. M., Hamawi, A. M., Alnajrani, A. K., Tawfik, A. M.,
Felemban, M. H., Bokhari, E. A., & Aziz, N. (2023). Relationship of big five
personality traits and future specialty preference among undergraduate medical
students: a cross-sectional study. The Egyptian Journal of Neurology, Psychiatry and
Neurosurgery, 59(1).

14. Liu, M., Cai, J., Chen, H., & Shi, L. (2022). Association of Personality Traits
with Life and Work of Medical Students: An Integrative Review. International Journal
of Environmental Research and Public Health, 19(19), 12376.

15. Park, G. M., & Hong, A. J. (2022). “Not yet a doctor’’: medical student learning
experiences and development of professional identity. BMC Medical Education, 22(1).

16. Kim, D. T., Applewhite, M. K., & Shelton, W. (2023). Professional Identity
Formation in Medical Education: Some Virtue-Based Insights. Teaching and Learning
in Medicine, 36(3), 399—409.

17. lllepbakosa, I. M. (2012). [Icuxoaiarnoctuka rnpogeciiiHoro caMoBU3HAYEHHS
ocobuctocti: HaB4.-MeTo. nocid. Cymu: Bua-so CymJIITY imeni A.C. MakapeHka,
90-93.

81



EDUCATION
DIGITAL TECHNOLOGIES AND DEVELOPMENTS: PROBLEMS OF THEIR USE AND
ACHIEVEMENTS

METHODISCHE ASPEKTE DES EINSATZES VON
GAMIFICATION IM DEUTSCHUNTERRICHT

IleBuiB I'amnna MuxaijiiBHA

KaHAuAaT GII0JIOTIYHUX HAYK,

CT. BUKJIaJa4 Kadeapu HiMeIbKoi 1 (ppaHIry3pK0i MOB Ta METOJUKH X HaBUAHHS
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Jlporoouiibkuit Aep>kaBHUM Te1aroriyHui yHiBepcuTeT iMeH1 IBana dpanka

Cainko Co¢ist PomaniBHa,

MaricTp,

bakyapTeT YKpaiHCHKOI Ta 1H03eMHOT (1710JI0T1i

JporoOunbKkuii 1epaBHUN TeJaroriyHui yHiBepcuTeT iMeHi [Bana dpanka

Die gegenwirtige Entwicklungsphase des Bildungswesens ist durch eine intensive
Digitalisierung gekennzeichnet, die eine Neubewertung traditioneller Ansdtze im
Fremdsprachenunterricht erforderlich macht. Einer der innovativen Ansitze ist die
Gamification, die die Integration spielerischer Elemente in einen nicht-spielerischen
Bildungskontext zur Steigerung der Motivation und der Lerneffektivitat umfasst. Im
Kontext des Deutschunterrichts wird Gamification als ein Mittel zur Aktivierung der
kognitiven Tétigkeit der Lernenden, zur Entwicklung ihrer sprachlichen Kompetenz
sowie zur Forderung eines nachhaltigen Interesses am Sprachenlernen betrachtet.

Die theoretische Grundlage der Gamification bilden moderne psychologisch-
padagogische Konzepte, insbesondere die Selbstbestimmungstheorie, die die
Bedeutung intrinsischer Motivation, Autonomie und Engagement im Lernprozess
hervorhebt. Laut den Studien von M. Sailer und L. Homner wirkt sich der Einsatz
spielerischer Elemente wie Punkte, Abzeichen und Ranglisten positiv auf die
Lernergebnisse aus, insbesondere wenn diese zielgerichtet und didaktisch fundiert
eingesetzt werden [1]. Gleichzeitig definiert S. Deterding et al. Gamification als den
Einsatz von Spieldesign-Elementen in spielfremden Kontexten, was ihre Betrachtung
als universelles Instrument pddagogischer Innovationen ermoglicht [2].

Das didaktische Potenzial der Gamification im Deutschunterricht zeigt sich vor
allem in ihrer motivationalen Funktion. Spielmechaniken schaffen Erfolgssituationen,
bieten unmittelbares Feedback und fordern regelmdBige Lernaktivititen. Eine
systematische Ubersicht von S. Zhang und Z. Hasim zeigt, dass Gamification das
Engagement der Lernenden signifikant steigert und zur Entwicklung einer positiven
Einstellung gegeniiber dem Fremdsprachenlernen beitrdgt [3]. Dariiber hinaus erfiillt
Gamification eine kognitive Funktion, da ihr interaktiver Charakter das bessere
Verstdndnis und die Festigung lexikalischer und grammatischer Inhalte unterstiitzt.
Eine Metaanalyse von Z. Zhang bestatigt die Wirksamkeit gamifizierter Ansitze beim
Wortschatzerwerb [4].

Ein weiterer wichtiger Aspekt ist die kommunikative Funktion der Gamification.
Spielszenarien schaffen Bedingungen zur Simulation realer
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Kommunikationssituationen, was den  Prinzipien des kommunikativen
Fremdsprachenunterrichts entspricht. Der Einsatz von Rollenspielen, Simulationen
und interaktiven Aufgaben fordert die Entwicklung von Sprech-, Horverstehens- und
interkulturellen Kompetenzen. Die soziale Funktion der Gamification zeigt sich in der
Forderung von Kooperation, Interaktion und Teamarbeit, die wesentliche Bestandteile
moderner Lernprozesse sind.

Aus methodischer Sicht ist die Bestimmung zentraler Elemente der Gamification
von besonderer Bedeutung. Dazu gehoren Punktesysteme, Niveaustufen, Abzeichen,
Ranglisten, Quests und narrative Elemente. Die Effektivitit dieser Komponenten hangt
von ihrer Ubereinstimmung mit den Lernzielen sowie von den individuellen
Eigenschaften der Lernenden ab. J. Hamari betont, dass insbesondere die Kombination
verschiedener Spielmechaniken ein hohes Mal3 an Lernmotivation gewahrleistet [5].

Zu den grundlegenden methodischen Prinzipien des Einsatzes von Gamification
gehort zundchst das Prinzip der padagogischen ZweckmaBigkeit, wonach Gamification
als Mittel zur Erreichung konkreter Lernziele eingesetzt werden sollte und nicht als
Selbstzweck. Das Prinzip der Systematik erfordert die Integration spielerischer
Elemente in die Gesamtstruktur des Unterrichts, wihrend das Prinzip der
Individualisierung die Beriicksichtigung unterschiedlicher Lernniveaus ermoglicht.
Von zentraler Bedeutung ist zudem das Prinzip des Feedbacks, das eine kontinuierliche
Riickmeldung und Lernsteuerung gewahrleistet.

Die Formen der Umsetzung von Gamification im Deutschunterricht sind vielfaltig.
Eine verbreitete Form ist der Einsatz digitaler Lernplattformen, die individualisiertes
Lernen ermoglichen und den Lernfortschritt sichtbar machen. Rollenspiele tragen zur
Entwicklung kommunikativer Kompetenzen bei, wihrend projektbasiertes Lernen die
praktische Anwendung sprachlicher Kenntnisse fordert. Quests und szenariobasierte
Aufgaben integrieren verschiedene Sprachfertigkeiten und schaffen ein ganzheitliches
Lernerlebnis.

Die methodische Gestaltung einer gamifizierten Unterrichtseinheit erfordert eine
klare Struktur, die aus einer Motivationsphase, einer Arbeitsphase und einer
Reflexionsphase besteht. In der Motivationsphase werden Ziele formuliert und ein
spielerischer Kontext geschaffen. Die Arbeitsphase umfasst die Durchfiihrung von
Aufgaben im Spielformat, wihrend die Reflexionsphase der Auswertung der
Ergebnisse und der Entwicklung einer eigenen Position dient. Eine solche Struktur
gewihrleistet die Kohdrenz und Effektivitit des Lernprozesses.

Trotz zahlreicher Vorteile weist Gamification auch bestimmte Einschrankungen
auf. Eine tibermafige Fokussierung auf externe Belohnungen kann die intrinsische
Motivation beeintrichtigen. Zudem besteht die Gefahr einer Formalisierung des
Lernprozesses oder einer Uberlastung durch spielerische Elemente. M. Sailer und L.
Homner betonen, dass die Wirksamkeit von Gamification maf3geblich von der Qualitit
ihres didaktischen Designs abhiangt [1].

Die zukiinftige Entwicklung der Gamification ist eng mit dem Einsatz kiinstlicher
Intelligenz, adaptiver Lernsysteme sowie Virtual- und Augmented-Reality-
Technologien verbunden. Diese ermoglichen die Schaffung personalisierter
Lernumgebungen und tragen zur weiteren Steigerung der Lerneffektivitit bei.
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Zusammenfassend ldsst sich feststellen, dass Gamification ein wirkungsvolles
didaktisches Instrument im Deutschunterricht darstellt, das die Motivation steigert,
sprachliche Kompetenzen fordert und zentrale Schliisselkompetenzen entwickelt. Thre
erfolgreiche Anwendung setzt jedoch eine methodisch fundierte Integration voraus, die
Lernziele, Lernendenvoraussetzungen und sprachliche Inhalte berticksichtigt.
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Ukrainian premix manufacturers mainly produce 1.0% vitamin-mineral mixture
with protected forms of vitamins and enzymes. The shelf life of such premixes is not
recommended for more than one month. Longer storage time leads to intensive
destruction of vitamins due to the release of crystallization water from trace element
salts. As experts in the field of premix production and application point out [1-4],
highly concentrated mixtures (less than 0.5%) should be produced without trace
element salts. The practice of storing premixes has shown that contact of vitamins with
each other has no negative consequences, except for choline chloride (Vit B4). Their
activity is preserved for a considerable time [1, 5].

Mineral premixes are produced in any concentration, but it is important to note that
potassium iodide is not compatible with copper salts [1, 6, 7]. With such a variation, a
substitution reaction occurs and copper iodide is not absorbed by animals.

Studies by many authors [8-11] have proven that BAS preparations, if they are
sufficiently dispersed, protected from external negative influences, are more
compatible with each other. Those ingredients that are not compatible should be in a
protected stabilized form.

The production of premixes requires certain attention to the preservation of the
mixture in the product packaging, preventing excess moisture.

The storage rate of premixes is not expected to exceed the humidity level of more
than 10%. Such conditions contribute to maintaining the stability of the product for up
to four months.

The content of vitamins in standard premixes, which are recommended for certain
types of animals and poultry, taking into account their age and productive
characteristics, usually covers their needs, or is somewhat excessive in the
corresponding feed components. Given that the absorption of vitamins by the animal
body from feed components is not high, synthetic BAS preparations are introduced into
the feed. An important aspect is that in feed ingredients there is a high variation in the
content of vitamins in relation to the average statistical norms, but this does not affect
the viability and productivity of animals and poultry as a whole. A significant
underestimation or absence of a separate ingredient is not allowed, which is
compensated by the introduction of synthetic forms.
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Therefore, in the production of premixes, the introduction of synthetic vitamins is
used, since their deficiency is practically observed, especially A, D, B2 and B12.

Synthetic preparations are introduced into the composition of compound feeds for
the following reasons:

- poor absorption of individual vitamins due to the fact that they are part of

compounds that are difficult to absorb;

- loss of natural activity of vitamins during long-term and incorrect storage of feed;

- destruction of vitamins during heat treatment of compound feeds, especially

during their extrusion. Therefore, extrusion of ready-made compound feeds is not
advisable.

In the publications of scientists and practitioners [12-17] it is noted that when
vitaminizing feed, an important aspect is to maintain the ratio of vitamin content. Thus,
with an overdose of vitamins D and E, vitamin K deficiency may occur.

As a rule, this applies to fat-soluble drugs. Overdose of B vitamins may cause
metabolic disorders, which is dictated by the synergism and antagonism of drugs.

When producing premixes, it is important to clearly understand the biological role
of vitamins and their need by the animal's body in order to obtain a highly effective
product. Overdose of water-soluble vitamins does not have a significant disadvantage,
since they are not deposited in the body and are easily excreted through the kidneys. It
is known [18, 19] that B vitamins are precursors of coenzymes or prosthetic groups.

In practical animal husbandry, there is no specific vitamin or trace element.
Therefore, in addition to the genetically determined need of the body during feeding,
it is worth considering the condition of the animals, the conditions of keeping and
feeding. This is confirmed by the fact that the norms of BAS introduction in rations are
given in certain ranges.

Modern approaches to the production of compound feeds and premixes require the
manufacturer to take into account the above-mentioned factors. The content of
ingredients in premixes is highly variable and is determined by a complex of factors:
from the biological needs of animals to the technological conditions of production.
Optimizing the composition of premixes requires a systematic approach, taking into
account bioavailability, stability, and interaction of components.
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Abstract. This paper investigates the role of protein-vitamin cocktails as a
functional dietary component in the context of the ketogenic diet. The biochemical
mechanisms of compatibility between high-protein supplements and ketotic
metabolism are examined; the influence of various types of proteins and vitamin
complexes on maintaining the state of ketosis, insulin levels, muscle mass, and the
overall nutrient balance of the body is analyzed. Based on a review of domestic and
foreign scientific publications, practical recommendations regarding the composition
of protein-vitamin cocktails for individuals following a ketogenic diet are formulated.

Keywords: ketogenic diet, protein-vitamin cocktails, ketosis, protein metabolism,
micronutrients, sports nutrition, gluconeogenesis, insulin resistance.

Introduction. The ketogenic diet (KD) is a dietary approach characterized by a
sharp restriction of carbohydrates (generally to 20-50 g per day), moderate to high fat
intake, and moderate protein consumption. Under conditions of carbohydrate
deficiency, the body transitions to using ketone bodies as its primary energy source —
a state known as nutritional ketosis [1, 2].

Protein-vitamin cocktails (PVC) are a widely used nutritional supplement among
athletes, physically active individuals, and those seeking body weight correction. At
the same time, the question of their compatibility with a ketogenic diet remains
debatable: excessive protein intake can stimulate gluconeogenesis and remove the body
from the state of ketosis [3]. Therefore, a detailed scientific analysis of this issue is
extremely relevant for the practice of specialized nutrition.

Relevance of the Study. In recent years, the ketogenic diet has seen rapid growth
in popularity in both sports medicine and clinical practice. According to an analysis of
global nutrition trends, the proportion of individuals following a low-carbohydrate
dietary approach increased by 37% between 2020 and 2024 [4]. Simultaneously, the
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protein supplement market demonstrated an annual growth rate of 8—10%, reaching
over USD 21 billion in 2024 [5].

Nevertheless, the issue of optimizing the composition of PVCs for individuals in a
state of ketosis remains insufficiently studied. In particular, there is a lack of clear
recommendations regarding:

— types of protein that have the least impact on insulin levels and ketosis;

— optimal doses of vitamins and minerals to replenish the deficiencies

characteristic of the KD;

— the carbohydrate component of a cocktail that does not disrupt ketosis.

In the Ukrainian scientific space, this subject is at an initial stage of investigation,
which underscores the relevance of the chosen topic [6].

Research Objective. The aim of the study is to systematize and analyze current
scientific data from the past 5 years regarding the role of protein-vitamin cocktails in
the structure of the ketogenic diet, to determine the optimal composition and conditions
of PVC use for individuals following a ketogenic diet, and to formulate evidence-based
recommendations for practical application.

Research Results:

1. Effect of Protein Type on Ketosis. A review of the literature showed that
different types of proteins affect the insulin response and the state of ketosis differently.
Whey protein, despite its high nutritional value, is characterized by a pronounced
insulinotropic effect, which can potentially lower blood ketone levels [7]. In particular,
a study by Volek et al. demonstrated that consuming 40 g of whey protein isolate
caused an increase in insulin levels of 30—45% compared to baseline [8].

In contrast, casein protein and plant-based protein sources (pea, rice, hemp)
demonstrate a significantly lower insulinotropic index. This can be explained by the
prolonged release of amino acids and a moderate insulin response, which allows
maintaining a stable level of ketonemia without the risk of exiting the metabolic state
of ketosis. A study by Gwin et al. found that the slow absorption of casein protein is a
more suitable option for individuals in a state of ketosis due to the gradual release of
amino acids without sharp insulin spikes [9].

Collagen protein (collagen peptides) occupies a special place among supplements
for the ketogenic diet, as it practically does not stimulate an insulin response and
supports joint and skin health [10]. Wilson et al. confirmed the advisability of including
10-20 g of collagen peptides in the PVC composition for individuals following a
ketogenic diet.

2. Vitamin and Mineral Deficiencies on the Ketogenic Diet. The ketogenic diet
is associated with a specific profile of nutrient deficiencies, primarily B vitamins (B1,
B3, B9), vitamin C, and minerals — sodium, potassium, magnesium, calcium, and zinc
[11]. This is due to the sharp reduction in consumption of grains, fruits, and certain
vegetables.

According to data from Bostock et al., 68% of participants following a strict
ketogenic diet exhibited magnesium deficiency, manifested as muscle cramps, sleep
disturbances, and decreased athletic performance [12]. N. V. Zakharenko and T. L.
Lysenko conducted a study of 84 Ukrainian athletes and found that combining a
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ketogenic diet with vitamin-mineral complexes containing magnesium (300—400
mg/day), potassium (1,000-2,000 mg/day), and sodium significantly reduced the
manifestations of carbohydrate withdrawal syndrome («keto-flu») and improved
physical performance [6].

B-vitamin deficiency in the KD is reflected in reduced energy metabolism and
nervous system function. To6th et al. recommend including in the PVC for a ketogenic
diet: vitamins Bl (thiamine, 100 mg), B6 (pyridoxine, 10-25 mg), BI12
(cyanocobalamin, 500—1,000 mcg), and folic acid (400-800 mcg) [13].

3. Composition of the Protein-Vitamin Cocktail for the Ketogenic Diet. Based
on the analysis of scientific sources, the following approximate PVC formula for
individuals on the ketogenic diet is proposed (calculated per serving at an average daily
caloric intake of 2,000 kcal):

— Protein: 25-35 g (micellar casein or a mixture of casein and pea-rice protein in

a 1:1 ratio).

— Fats: 5-10 g (MCT oil powder or Ghee butter).

— Prebiotics: inulin or psyllium 5-10 g.

— Vitamins: B-group complex, vitamin D3 (2,000-5,000 IU), vitamin C (500—

1,000 mg).

— Minerals: magnesium (150-200 mg), potassium (200-500 mg), sodium (200—

400 mg), zinc (5-10 mg).

This formula complies with the recommendations formulated in the works of Paoli
et al. [14] and V. V. Anishchenko [15], and ensures the maintenance of ketosis while
providing adequate nutrient intake.

An important element of the functional orientation of PVCs is the inclusion of
soluble dietary fiber. Since a sharp restriction of carbohydrates often leads to a
deficiency of dietary fiber, the addition of prebiotics (specifically inulin or psyllium)
at 5-10 g per serving is technologically justified. Such components have a zero
glycemic response, support normal gut microflora, and improve the organoleptic
properties of the beverage, providing a prolonged feeling of satiety and promoting the
growth of beneficial bacteria without disrupting metabolic adaptation.

4. The Role of PVCs in Preserving Muscle Mass During the Ketogenic Diet.
One of the key concerns when following the KD is the potential loss of muscle mass.
However, a number of clinical studies refute this hypothesis provided that adequate
protein intake is maintained. Tinsley et al. in a randomized controlled trial (n = 60)
showed that supplemental PVC intake (30 g protein/day) against a background of the
ketogenic diet significantly preserved muscle mass (—0.3 kg vs. —1.8 kg in the control
group without PVC) over a 12-week observation period [16].

A study by O. M. Horodnia et al., conducted at the O. O. Bohomolets Institute of
Physiology of the National Academy of Sciences of Ukraine, confirmed that PVC
intake with casein protein at a dose of 1.6—1.8 g/kg body weight per day under KD
conditions ensured a positive nitrogen balance and minimized skeletal muscle
catabolism [17].

Discussion. The results obtained indicate that protein-vitamin cocktails can be
effectively integrated into the structure of the ketogenic diet, provided that their
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composition is properly selected. The key factor is the choice of protein type:
preference should be given to casein and plant-based sources, which have less impact
on insulin secretion compared to whey protein [7, 9].

At the same time, it should be noted that the issue of individual insulin response to
various types of protein is extremely variable and depends on genotype, gut
microbiome, degree of adaptation to the KD, and level of physical activity [18].
Therefore, recommendations for PVC use should be of a personalized nature.

The vitamin-mineral component of PVCs in the KD is no less important than the
protein component. The results of the analysis confirm the systemic nature of
micronutrient deficiencies inherent in the ketogenic diet. Special attention should be
paid to the «magnesium—potassium—sodiumy triad, the deficiency of which is the main
cause of carbohydrate withdrawal syndrome («keto-flu») during the adaptation period
[12].

A promising direction is the inclusion of ketogenic auxiliary substances in the PVC
formulation for the KD — exogenous ketones (beta-hydroxybutyrate), MCT powder,
and electrolyte complexes, which can accelerate and stabilize the state of ketosis.
However, data on their effectiveness in combination with protein supplements require
further clinical confirmation [14, 19].

Conclusions:

1. Protein-vitamin cocktails can be appropriately used within the framework of the
ketogenic diet, provided that the type and dose of protein are correctly selected:
preference should be given to casein or plant-based protein (25-35 g per serving) with
a minimal carbohydrate content (up to 5 g).

2. It has been established that the integration of PVCs into the diet is most critical
during the keto-adaptation phase (the first 2—4 weeks of transition). It is during this
period that the body most acutely experiences an electrolyte deficit and the risk of
muscle catabolism due to the adaptive restructuring of energy metabolism. The use of
protein-vitamin complexes during this timeframe minimizes the manifestations of
«keto-flun, stabilizes the nitrogen balance, and accelerates the metabolic transition to
using endogenous and exogenous fats as the primary energy source.

3. The vitamin-mineral component of PVCs in the KD must contain a mandatory
complex of magnesium (150-200 mg), potassium, sodium, vitamin D3, and B vitamins
to compensate for the specific nutrient deficiencies of the ketogenic diet.

4. The inclusion of PVCs with casein protein at 1.6—1.8 g/kg body weight/day
under ketogenic diet conditions significantly preserves muscle mass and ensures a
positive nitrogen balance.

5. The issue of PVC use in the context of the KD remains insufficiently studied in
the Ukrainian scientific literature, which identifies prospects for further research in this
field.
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XAPAKTEPUCTHUKA MPOAYKIB KOMILJIEKCHOI
IHEPEPOBKHU KOMAX

Maxkapuncbka Asuia BacuiiBHa,
1.T.H., TOTICHT,
3aB. Kadepu TEXHOJIOT11 3epHa 1 KOMOIKOPMIB

Ko3ak Oaekcanap AHaToJ1iiioBUY,
acIripaHT

Bopona Hina B’siuecsiaBiBHA,
K.T.H., JOIICHT
Onecbkuii HalllOHAIBHUHM TEXHOJIOTTYHUM yHIBepcuteT, M. Oneca

B ymoBax mio6anpbHUX KIIMAaTUYHUX 3MiH, CTPIMKOTO 3POCTaHHS YHMCEIIbHOCTI
HAaceJeHHs Yy CBITI Ta 30UIbIIEHHS TMONMUTY Ha TMPOAYKIII TBAPUHHUIITBA
CIIOCTEPIraeThCs rocTpa HEOOXIAHICTh PO3POOKHU aNbTEPHATUBHUX 1 CTIMKUX JKEpel
Olka Uil KOPMOBHX IIJIEH. Y IIbOMY KOHTEKCTI KOMaxW HaOyBalOTh CTaTyCy
MEePCIEKTUBHOTO JpKepena OuUTka JjIsi KOPMOBHUX palllOHIB, aJ)kKe BOHU 3a0€3MeUyI0Th
TBApUH yciMa HEOOX1THUMHU MOKUBHUMU PEYOBUHAMU, MIATPUMYIOUH TXHINA 3I0pOBHIA
picT 1 po3BUTOK [1].

BupoOHuITBO O171Ka 3 KOMax Ta MPOAYKTIB iX NEPEPOOKU € €KOJOTIUHO CTIMKUM
3aBASKA 3HAYHO HW)XKYMM ToTpedaM y 3eMill, BOJAI Ta KOpMax IMOPIBHSHO 3
TPaJAMIIIHHUM TBAPUHHHUIITBOM. 3 OISy HAa 3pPOCTAaHHS OOCSTIB TBApWHHMIITBA M
aKBaKyJbTYpPH, BIIPOBA/PKCHHSI KOPMIB Ha OCHOBI KOMaxX pO3TJISIAETBCS SIK
CTpAaTEerIyHUN INUISAX 10 CTBOPEHHSI CTAaOLIBHOTO Ta €KOJOTIYHO 30aJlaHCOBAHOIO
JoKeperna Oika.

Hadinommupenini BuAM KoMax Mg nepepoOku: JTuYrHKKA YopHOI JHBUHKH ab0
Black Soldier Fly (BSF) (Hermetia illucens), Gopourusinuii xpobak (Tenebrio molitor),
IBIPKYHHU. 3riAHO 3 orysaaoM [2], ominka BupoOHunrBa BSF y 2023 ckmana ~0,332
MIH. T npoxaykiii (larvae/mpoaykiiis i3 AMUMHOK). [HII mKeperna AarOTh HMIUPIIAN
niara3oH 1 mporao3u: ~1,2 muH.T 10 2025 p. [3]. AHaIITHYHI areHTCTBA MPOTHO3YIOTh
Iy’Ke BHCOKe 3pocTaHHs: 10 2 MiH ToHH 10 2030-2035 (Meticulous Research)/ inmni
3BITH IPOTHO3YIOTh AECATKUA MUTbHOHIB TOH y 2033—-2035 y pi3HUX CIIeHapisX; y TOMI
— 10 ~8,2 miuH. T 10 2033 p.) [4]. Benuki rpaBiii Ta K1acTepy Ha puHKY komax: €Bpona
(Higepnanau, ®panuis), [liBuiuna Amepuka (CLLA, Kanaga), Azis (Kuraii, Tainann)
Ta OKpeMi appUKaHChKI MPOEKTHU — II€ OCHOBHI PETiOHM MAacOBOI'0 PO3TOPTaHHS
3aBoJiiB 3 BupolyBaHHsi BSF, BonHoyac 6araro Manux Ta cepeiHix epM mno BChoMy
ceitry [5]. Hampuknan, nmpoextn AgriProtein — Omm3pko ~4000 T mpomykitii Ha
babpuxy npu nepepoditi ~90 000 T 6i0Bix01IB MOPIYHO B TUTIOBOMY G-cepiitHOMY
3aBoji). Taki ONMHHWYHI TOTY>KHOCTI MHOXAaThCSI, aj€ PO3MOIiN MOTYKHOCTEH IO
KOMITaHisIX Jy’Ke HepiBHOMIpHUH [6].
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KommiekcHa mepepoOka komax — 1€ MiAXif,

XAPMOBITA
KOPMOBI NPOAYKTH

BIOTEXHONOTINHI
NPOAYKTH

KOJIM 3 OJIHI€T 010MacHu OTPUMYIOTh OJIpa3y KiJbKa
KOPHUCHUX MTPOJIYKTIB, a HE JIMIIIE O17IKOBE OOPOIITHO
gy kup. Takuil METOx M03BOJISIE MaKCHUMAaJbHO

& @

XITHH |

BUIKOBA WP Ta XITOZAM MENAHIN
BUKOPUCTATH CHUPOBHHY Ta 3MEHIIUTU BIJIXOAH T I
(puc. 1). [lopiBHsUIPHA XapaKTEPUCTHKA POAYKTIB
nepepoOKku komax HapeneHa y Tabn. 1. OcHoBHI
OPOAYKTH, SIKI OTPUMYIOTh TPU KOMIUICKCHIM
nepepo(?ui KOMax: . ' [ AIIA ATPAPHOTO ] r EREPTETHIA ]
1. BinkoBa Myka — Jj1s1 KOpMiB (TITULISI, CBUHI,
puba) Ta B MEPCHEKTUBI TSI Xap4OBUX MPOAYKTIB X 3 rt:(s]
moauHu  (OaTOHYMKH, MAakKapoHHU, MPOTETHOBI oo st e e

T00aBKH).

Tabamus 1 — IlopiBHsIIBHA XapaKTEpUCTUKA
MIPOJYKTIB EPEPOOKU KOMAX

AOCEPHEBA MYNATOPKH

Puc. 1 — IIpomucnose

BHUKOPUCTAaHH KOMax

Kareropis Bun Cknan / OcHOBHI
: Cdepa 3acTocyBanHs
MPOAYKTIB MPOAYKTY OCHOBa nepeBaru
. . Kopma nns nrumi Bucoka 3acBOIOBaHICTh
Binkosa 40-70% Oinka, p . . ’
. pubH, CBUHEH; aNbTEpHATUBA COi Ta
MyKa aMIHOKHCIIOTH .
. N00aBKH JUIs IfoAiel | puOHOMY OOpOIIHY
XapuoBl Ta
. XapuoBa . .
KOPMOBI Jlaypunosa, . AHTHUMIKpPOOHI
Kupu ta . IIPOMUCIIOBICTb, Do
0JIETHOBA BJIACTUBOCTI, CTIMKI
oii KOCMETHKA, . .
KHCJIOTa . npu 30epiranHi
Oloau3enb
. ) . Menumuga, xapdosa | biopo3kiamHi
XituH i [Mosmimep 3 > Xap po3 ]
. Ta arpo aHTUMIKPOOHI,
. X1TO3aH €K30CKeJIeTy .
biorex- IIPOMUCIIOBICTh CTUMYJISITOPU POCTY
HOJIOT14H1 . Kocmeruka 3axucrt Big YO
. [Ipuponuuin
Menanin . dapmarieBTHKa AHTHOKCHIaHT
MICMEHT i .
Enexrponika Bucoxka cTabinpHICTh
.. | 3anumkwu 3
Opranivni Jo6puBo st
a30ToM, IToxpairye cTpykTypy
nobpuBa pocCiIuH X
bochopom, . . IPYHTY, €KOJIOT1YHE
. (¢ppac) i 1 IPYHTIB
ArpapHi KaJlleM
. . ITiaBUIIYyIOTE
bioctumy- | depmenTH Ta Cinbcbke . V!
. BPOXaiHICTb,
JASATOPH MeTabomiTH rOCIoapCTBO -
anbpTepHATHBA XiMIi
Bioras Meran 3 Omnanenns, BigHnoBmtoBaHa eHepris,
r . . .
BIIXOIIB eHepreTuka 3MEHUIY€ BIIXOIU
Eneprernuni Metunosi P
. . AJIbT€pHATUBHE Exkonoriunimmii 3a
bionuzens | edipu KupHUX ..
MaJIHBO 3BUYAWHUUN AU3€Ib
KHCJIOT

2. Kupu Ta omi 3

KOMax

MOXYTb 3aCTOCOBYBaTHCh Yy XapyoBiil Ta

KOMOIKOPMOBI MPOMHKCIIOBOCTI, KOCMETHIN, (apMareBTUIll Ta SIK CHUPOBHUHA IS

OlomanuBa.
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3. Tppomizatu  (piaki OUIKOBI KOHIIEHTpaTh) — SIK KOPMOBI J00aBKkud abo
KOMIIOHEHTH Y BUPOOHHMIITBI TOOPUB.

4. XiTHH 1 X1T03aH (3 €K30CKeJIeTy KOMax ) — 3aCTOCOBYIOThCS Y MEIUIIMHI (3aco0u
JUISl 3aTOEHHS PaH, aHTUMIKPOOHI1 IJTIBKH), Y CLITBCBKOMY TOCTIOJIAPCTBI (CTUMYJISTOPH
POCTY POCIIMH), Y Xap4yoBiii TPOMHCIIOBOCTI (3aryCHUKH, XapuoBi TUTIBKH).

5. MenaHiH (TITMEHT 3 TIOKPUBIB JEAKUX BUJIIB) — TEPCHEKTUBHUNA Y
(hapMakosorii, KOCMETOJIOr1i, COHIIE3aXUCHUX 3ac00ax.

6. Opraniuni goOpuBa ((hpac — 3aTUIIKU MMICIST TEPEPOOKH KOMaxX) — MICTATh
Oararo azorty, hocdopy, KaJiro, CTUMYIIIOIOTh PICT POCITHH.

7. BioCTUMYISITOPU — NPOAYKTH KUTTEAISUTBHOCTI KOMaX, SIK1 HOKPAIIYIOTh IPYHT.

8. biora3s (3 BimxoaiB BUpOOHHUIITBA) Ta Oi0AM3€eTh (3 0111 KOMax).

9. IlponyxTu ayist papmManeBTUKU Ta O10TEXHOIOT1H (MenTuau Ta GepMEHTH).

10. KocMeTnyH1 KOMIIOHEHTH ()KHpH, X1TO3aH, TPOTEIHH).

[lepepoOka KOMax Ha KOPMH — OJIUH 13 HAUOLIBII JUHAMIYHUX HAIPSIMIB arpapHoi
010TEXHOJIOT1i, 110 3aTHUM 3aMIHUTH YaCTUHY TPAJUIIINHUX OUIKOBHX JUKEpel (cos,
pruOHEe OOpOIIHO), 3HU3UTH THUCK Ha €KOCHUCTEMH W 3pOOMTH TBAPUHHHIITBO O1IBII
CTaJINM.
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MNEPCOHAJII3OBAHI KOHIENIIII XAPYYBAHHA SIK
OCHOBA HYTPUTUBHOI IPO®IJIAKTUKH TA
3bEPEKEHHS 310POB’A

Oryu Spocaas,
acIripaHT
HarmionansHuil yHIBEepCUTET XapyoBHUX TexHOJOT1H, KuiB, Ykpaina

HayxoBwuii KepiBHHK:
[TonoGiit Onena
K.T.H., OIICHT

XapuyBaHHS € OJHUM 13 KIIFOUOBHX YHHHHKIB, IO BH3HAYAIOTHh CTaH 3JI0POB’S
JIIOJTMHU, PU3UKUA PO3BUTKY HEIH(DEKIIHHUX 3aXBOPIOBAHb Ta SIKICTh *KUTTA. CydacHi
MDKHApOJIHI PEKOMEHJallli HarojomyloTh, M0 3J0pPOBHA pamioH Mae OyTu
PI3HOMAaHITHUM, MICTUTHU JOCTATHIO KUIBKICTh OBOYIB, (DPYKTIB, IIJIBHUX 3JIAKIB,
0000BUX 1 TOpIXiB, a TaKoX TmependadaTd OOMEXKEHHS COJi, BUIBHUX IIyKpiB,
HacMyeHuX 1 TpaHcokupiB. 3a ganumu BOO3, 370poBe xapuyBaHHSA CIpUSE
MpoQUIAKTUII MATBHYTPHIIT B yCiX ii (popmMax Ta 3HMKYE PUBHK CEPLIEBO-CYTUHHUX
3aXBOPIOBaHb, I[yKPOBOTO A1a0€Ty 2 THITY, IHCYJbTY i OKPEMUX OHKOJIOTTYHUX XBOPOO
[1].

Y Mexax CcydacHOI HayKd MpO XapuyBaHHS O0a30BOI0 3aJIMIIAETHCA TEopis
palllOHAJIbHOTO XapyyBaHHS, BIAMOBIAHO JO SKOi pallilOH TOBMHEH TOKPUBATH
€HepreTUyH1 Ta IJIACTHYHI NOTPeOU OpraHizMy, OyTH 30aJaHCOBAaHUM 332 OCHOBHUMU
HyTpleHTaMu, Oe3MeYHUM 1 pi3HOMaHITHUM. BojgHouac nenani OiIbIIOTO 3HAYCHHS
HaOyBae YsSBIEHHsS MpPO Te, IO YHIBEpCAIbHI pPEKOMEHJallli MarTh OOMEXEHY
e(heKTUBHICTh 0€3 ypaxyBaHHS 1HAUBIIYyaTbHUX O0coOiuBOCcTel MoauHu. Came ToMmy
CydacHa HYTPHIIIOJIOTISI TOCTYNOBO MEPEXOJUTh Bl CTaHAAPTU30BAHMX J1E€TUYHHUX
MojeNiel 10 TIEPCOHATI30BAHUX MIAXO/AIB, SKI TOEIHYIOTh IPUHIIMITH PAIliOHAIIBHOTO
XapuyBaHHs, TPEBEHTUBHOT MEAUIIMHU Ta IIU(PPOBOTO CYyIPOBOY [2].

OaHuM 13 HaAMOUIBII MOKA30BUX MPHUKIIAIIB HAYKOBO OOIPYHTOBAHOI XapydoBOl
MOJIeTi € cepe3eMHOMOpChKa Ji€Ta. Ii mepeBaroio € He jumie HabGip MPOAYKTIB, a
KOMITJIEKCHHM CTHIJIb Xap4YOBOi MOBEAIHKH, IO BKJIFOYAE€ BUCOKE CIIOKUBAHHS OBOYIB,
¢bpykTiB, 0000BHX, UITBHUX 3JIaKiB, OJIMBKOBOI OJIii, TOMIpPHE CHOKMBAaHHS PUOU Ta
oOMeXeHHs HaaMIpHO 00poOneHoi Dki. CydacHl OMNISIAM MIATBEPKYIOTh, IO
MPUXWIBHICTh JI0 CEPEI3EMHOMOPCHKOI JII€TH TMOB’s3aHa 31 3HWKEHHSIM PHU3UKY
CEpLIEBO-CYAMHHUX 3aXBOPIOBAHb, OXHUPIHHSA, META0OJIYHOTO CHHIPOMY Ta
IyKpoBoro aiabety 2 tuiny [3, 4]. Came ToMy 1LIe¥ TUI pallioHy pO3TJSIaI0Th K OJIHY
3 HAWOUTBIT TPHUAATHUX MOJAENeH Juisi MpOo(UIaKTHYHOTO Ta MEPCOHAI30BaHOTO
XapuyBaHHS.

[Topsin 13 perioHaATBPHUMHU MOJEISIMU 3HAYHHM HAyKOBUW 1HTEPEC BUKIUKAIOTH
oOMeXyBaJbH1 KOHIICTIIT XapuyBaHHA, 30KpeMa IHTepBaiibHe royiogyBaHHs. CydyacHi
JlaH1 CBIAYaTh, IO 32 OKPEMHX YMOB I MiJAXIJ MOXKE COPUSITH KOPEKIIi Macu Tinia,
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MOKPAIIEHHIO Yy TIMBOCTI A0 1HCYJIIHY Ta OKPEMHX KapA10MeTab0IIYHUX MOKAa3HHUKIB.
BonHouac #ioro epexkTUBHICTD 3aJI€KUTh BiJl TPUBAJIOCTI, PSKUMY, BUXITHOTO CTaHY
3JI0pOB’S Ta 3arajibHOi SIKOCTI1 paiioHy. OTxe, iIHTepBajbHE TOJIOAYBaHHS HE MOXKE
po3rIsgaTUCS SK YHIBEpcajdbHa CTpaTeris, a IMoTpedye 1HAWBIIYyaIi30BaHOTO
3aCTOCYBaHHS Ta KOHTPOJIIO MOKJIMBUX PU3HKIB [5, 6].

OxpeMy yBary MNpUBEpPTAIOTh POCIMHHO-OPIEHTOBAHI MOJEINI XapuyBaHHS, SIKI
Jie/Iaill 4acTille po3rsagaloThCs K AIEBUNA IHCTPYMEHT HYTPUTHUBHOI MPO(UIAKTHUKH.
CucrematnuHi OTJISAM CBiUaTh, IO SKICHO CIUIaHOBaHI plant-based partionn
ACOLIIIOIOTHCS 3 TOKPAIIEHHAM Kap1ioMeTa00IIYHIX MOKA3HUKIB 1 3HIKEHHSIM PUHKY
XpOHIYHUX HEIHPEKIIHHUX 3axXBOproBaHb. Pa3zom 13 TuUM iX eQeKTUBHICTh
BHU3HAUAETHCS HE JHIIEe OOMEXEHHSIM ab0 BHUKIIOUEHHSM MPOIYKTIB TBAPUHHOTO
MOXOJIPKEHHSI, a MepeyCiM HYTPIEHTHOIO 30aJIaHCOBAHICTIO, CTYIIEHEM OOpOOJICHHS
MPOJYKTIB Ta KOHTPOJIEM MOXJIMBUX Ae(iuuTiB Oulka, Bitaminy B12, Bitaminy D,
KaJIbIli10, 3a/113a 1 IUHKY [7].

Po3BUTOK cy4acHOi HYTPHUIIOJIOTIi AEMOHCTPYE, MO HOpsAT 13 (i310J0TTYHUMU
napameTpamu Jie/iaji OUTBIIOro 3HAa4eHHs HaOyBarOTh MOBEIIHKOBI, COLIOKYJIbTYPHI
Ta 1HJIUBI Ty IbHO-TICUXOJIOT1YHI YNHHUKH. Y 1IbOMY KOHTEKCTI XOJIICTUYHI KOHIICTIIIIT
XapuyBaHHS MalOTh METOJI0JIOTTYHE 3HAYEHHS, OCKUIBKU PO3TIIIAI0Th 13Ky HE JIUIIIE K
JDKEpeNio €HEeprii Ta HYTPIEHTIB, a 1 K €JEMEHT CIOCOo0y JKUTTS, KyJbTYpU Ta
koMmriaeHcy. Came Takuid I1HTETPAaTMBHUN MIiAXIJ CTBOPIOE MIATPYHTS A
nepcoHaizalii npo(IaKTUYHUX CTPATET1H 1 HOSICHIOE, YOMY OJIHA U Ta caMa J1€TUYHA
MOJEJIb MOXKE MaTH Pi3HY €PEKTUBHICTb Y PI3HUX T'PYN HACEJICHHS.

CyuacHi oryisii BU3HavaroTh personalized nutrition sk MiaxiZ, y MeXax sSKOTO
peKOMeHJaIli aJanTyrTbCs A0 TEHETUYHUX, METa0oMuHuX, (PEHOTUIIOBHUX,
MOBEJIHKOBUX 1 COLIOKYJbTYPHUX OCOOJMBOCTEN KOHKPETHOI JoauHu [2, 8].
[lepconaini3zoBaHe XapyyBaHHS Ja€ 3MOTY MIABUIIUTH €()EKTUBHICTb MPOQIIAKTUKH,
3MEHIIUTH PU3UK HEPaI[lOHAIBHOIO BUKOPUCTAHHS >KOPCTKUX JIETUYHUX CXEM 1
MOCWJIMTH MPUXUIIBHICTB 10 JOBTOTPUBAJIMX 3MIH XapYOBOi MOBEAIHKU. TaKHM YUHOM,
BOHO MOXE PO3IJISAATUCS SIK IHTETpaTUBHA MOJENb, 110 MOEIHYE JOKA30B1 ITiIXO0IH
PI3HMX KOHIICTIIIM XapuyBaHHS B MEXKaxX 1HIUBITyali30BaHOI MPODITAKTUKH.

[lepcniekTUBHUM 1HCTPYMEHTOM peaji3ailii MepcoHai30BaHOTO XapuyBaHHS €
1M(pPOBI TEXHOJIOTIT Ta MTYYHUN IHTENEKT. 3a JAaHUMHU CydacHUX myOmikariid, Al
MOKE€ BHKOPHUCTOBYBAaTHUCS JUIsl aHaJ3y pallioHiB, OloMapKepiB, IMOBEIIHKOBUX
MaTepHiB, OL[IHIOBAHHS XapYOBHUX PU3HKIB 1 (POPMYBaHHS aJaNTUBHUX PEKOMEHAAIIIMI
y pexxumi peanbHoro yacy [8, 9]. [loennanHs 10Kka30BOi HYTPHULIOJIOTII, [IUGPOBOrO
MOHITOPUHTY Ta I1HAMBIAYaTI30BaHOTO MIAXOJY MOUUIBHO PO3MISIAATH SIK OJUH 13
HaWIMEepPCHNEKTUBHIMIMX HAMPSAMIB PO3BUTKY CYyYacHOI XapuoOBO1 HAYKH.

OTxe, cydacH1 KOHIEIII XapuyBaHHS JOIIILHO PO3IMIISIATH HE 130JIbOBAHO, a SIK
B3a€MOJIOTIOBHIOBANIbHY ~ HAYKOBO-TIPAKTHUHY  TiatopMmy  ans  (GOpMyBaHHS
eheKkTUBHUX NPODUIAKTHYHUX CTpaterid. PaimioHansHe XapuyBaHHS 3abe3nedye
JI0OKa30BUM 0a3uc, perioHaibHI Ta POCIMHHO-OPIEHTOBAHI MOJETl JEMOHCTPYIOThH
PO UIAKTUYHHUMN MOTEHITIall, OOMEeXyBaIbHI KOHIENIi TOTPEeOyIOTh KPUTUIHOTO Ta
1HAMBIAyaTi30BaHOIO 3aCTOCYBAHHS, & XOJICTUYHI M1IXO0AHU MOTIUOIIOI0Th PO3YMIHHS
XapuyBaHHS K CKJIaJ0BOi crmocoOy kuTTsa. CaMe ToMy MepCcoOHaTI30BaHE XapuyBaHHS
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CJIiJT BBXKATH OJHHUM 13 HaWTIEPCIIEKTUBHIMINUX HAMPSAMIB Cy4acHOI HyTPHUIIIOJIOTI Ta
NIPEBEHTUBHOI MEAUIIMHU.
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The issue of sustainable development has become a strategic priority for businesses
in many sectors of the economy, including the restaurant industry. In the face of
mounting global environmental challenges, including climate change, the overuse of
natural resources, and waste accumulation, food industry enterprises are under
increasing public and regulatory pressure to adopt responsible business practices. In
Ukraine, the relevance of sustainable environmental practices in the restaurant industry
is determined by global sustainable development trends and the specific characteristics
of the domestic market, including growing consumer environmental awareness, the
state’s commitment to European integration and the need to rebuild the sector on
qualitatively new, sustainable foundations during wartime.

Eco-design is one of the key tools that enables restaurants to systematically
minimise their negative environmental impact throughout the entire life cycle of their
products and services, from raw material extraction to waste disposal. Eco-design
practices include the efficient use of energy and water, reducing food waste, selecting
local and sustainable suppliers, and applying circular economy principles [1]. This
study aims to analyse the theoretical foundations of eco-design and identify practical
approaches to its implementation in the restaurant industry, enhancing establishments'
environmental sustainability and competitiveness.
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In recent years, sustainable development has become a key topic of discussion
across various sectors of the global economy. Activities that adhere to the principles of
sustainable development ensure the long-term viability of businesses while
contributing to the harmonious preservation of the environment. In this context,
products or services that reduce environmental impact while meeting social needs are
emerging as solutions to promote ecological balance [2].

The main reason why sustainable development is relevant and important to the
public is because of the threat to health and personal safety posed by climate change,
pollution, and waste accumulation.

In the food industry, there is an urgent need for sustainable practices to reduce
waste and the environmental impact of restaurant operations. Such measures include
reducing water, energy and natural resource waste, focusing on local and
environmentally responsible suppliers, and reusing and recycling materials [3]. As a
result, establishments can gain a competitive advantage, as product or service
differentiation is directly linked to a company's ethics and social responsibility.

Customers are the main stakeholders and are putting pressure on organisations to
invest in sustainable development and change their production processes. This is
directly linked to their growing awareness of environmental challenges, such as climate
change, the scarcity of natural resources, the loss of biodiversity, environmental
pollution, and the waste of resources.

Eco-design is a method of analysing the entire production process using
environmental techniques and practices that increase the economic, social and
environmental value of a product. Implementing eco-design practices, which consider
a product’s entire life cycle, can give a restaurant a significant competitive advantage.

The design stage is the most important stage in a product’s life cycle, as cost,
functionality, design and environmental impact are all determined at this point, from
the extraction of raw materials to the end of the product’s service life. When integrating
sustainable development into business practices, the main objective of eco-design can
be stated as creating eco-efficient products and services that reduce environmental
impact during production [4].

The application of eco-design practices is essential for enterprises that recognise
their responsibility for the entire product life cycle, given that the environmental impact
extends from raw material extraction to final disposal. This approach promotes
innovation, improves quality, reduces costs, opens up new markets and secures
competitive advantages, thereby ensuring the enterprise’s long-term success.

Developing eco-friendly products and services is one of the most reliable ways to
achieve sustainable development. Eco-design can help companies reduce costs and
waste, optimise energy and water consumption, and minimise material wastage. In the
bar and restaurant sector, such practices can include reducing food waste, reusing and
recycling packaging, using innovative technologies to manage fresh and perishable
produce, and prioritising local suppliers.

The key benefits of sustainable development in the business environment include
improved customer relations, reduced climate impact, mitigation of climate change and
lower operating costs. In the face of fierce market competition, sustainable
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development is becoming strategically important for organisations as it aligns their
interests with those of their target audience, contributing positively to environmental
conservation. Consequently, eco-design processes foster mutually beneficial
relationships, enhancing the overall value of the catering establishment.

Despite the obvious advantages, the implementation of eco-design practices faces
a number of serious obstacles. An analysis of the main challenges of this process
reveals systemic bottlenecks requiring comprehensive organisational solutions. The
diagram (Fig. 1) illustrates the sequence of key challenges faced by restaurant
businesses during the transition to eco-design.

The challenges of implementing
eco-design practices in a restaurant

Technical complexity and a
lack of adequate infrastructure

|

Challenges in ensuring the
stability of the supply chain

|

Insufficient staff qualifications
i the field of sustainable

development

|

High implementation costs
compared to traditional
methods

The need for comprehensive
organisational and managerial
solutions

Figure 1. Challenges in implementing eco-design in a restaurant
Source of the figure: author's development

This sequence of challenges indicates that the effective implementation of eco-
design requires a systemic transformation of the organisation’s management culture
rather than merely technical or infrastructural changes. A lack of training and
knowledge regarding eco-design methods can also hinder the implementation of
sustainable development practices, as a shortage of qualified personnel remains a key
obstacle. Another significant problem is that the cost of implementation is relatively
high compared to traditional methods, making the transition to sustainable practices
impossible for many enterprises. Other obstacles to the implementation of these
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practices include communication issues between management and staff, discrepancies
between organisational culture and the ideals of sustainable development, insufficient
awareness of specific practices and limited financial and material resources.

The food industry is one of the least sustainable sectors within the service industry.
Restaurants have a significant environmental impact due to high levels of gas emissions
and solid waste, as well as excessive energy, water and natural resource consumption.
Therefore, implementing sustainable development 1is essential for reducing
environmental damage. Recycling programmes help reduce waste, foster
environmental awareness among staff and consumers, and reinforce commitment to a
more responsible future.

Research findings suggest that eco-design is a strategically important tool for
developing the restaurant sector, combining environmental responsibility with
increased business competitiveness. Eco-design practices encourage a systematic
approach to minimising a restaurant’s environmental footprint throughout the entire
production cycle. Despite the real challenges of implementation, growing consumer
demand for environmentally responsible establishments, coupled with Ukraine’s
general commitment to sustainable development and European integration, means
transformative changes in the sector are inevitable. Therefore, implementing eco-
design practices contributes to environmental conservation and is a prerequisite for the
long-term economic success of restaurants.

References:

1. Tepemyx H. B., Tpanuenko JI. B., Tpanuenxko O. M., Ilamepo A. M.
Ekormorizaiiisi rotenbHO-pecTopaHHoro 0i3Hecy. Bicnuk Oodecbkoz2o HAYIOHANbHO2O0
yHigepcumemy. I eoepagiuni ma ceonociuni nayku. 2023. T. 28, sun. 1(42). C. 105-
114.

2. Ilonotait b. Exo-tpenau B pecTtopaHHoOMy Oi3HeCl. [nHOycmpiss mypuzmy i
cocmunnocmi 8 Ilenmpanvuiti ma Cxiouitu €eponi. 2023. Ne 8. C. 97-101. DOI:
https://doi.org/10.32782/tourismhospcee-8-13.

3. Tpymikina H. B. I{upkynspHa ekoHOMIKa: CTAHOBJICHHS KOHIICTIIi1, €BOJIFOIIiS
pPO3BUTKY, Oap'epu, mpobieMu 1 IEPCHEKTUBH. BicHUK exoHomiunoi Hayku Ykpainu.
2021. Ne 1(40). C. 9-20. DOI: https://do1.org/10.37405/1729-7206.2021.1(40).9-20.

4. Bittner N., Bakker N., Long T. B. Circular economy and the hospitality industry:
A comparison of the Netherlands and Indonesia. Journal of Cleaner Production. 2024.
Vol. 444, Art. 141253. DOI: https://doi.org/10.1016/j.jclepro.2024.141253

103



INFORMATION SYSTEMS AND TECHNOLOGIES
DIGITAL TECHNOLOGIES AND DEVELOPMENTS: PROBLEMS OF THEIR USE AND
ACHIEVEMENTS

PO3POBKA BEB-TOJATKY JJIS1 AHAJII3Y TA
IMPOTHO3YBAHHS ®IHAHCOBUX PUHKIB HA BA3I
CTOXACTUYHUX JUPEPEHIIAJIBHUX PIBHSIHb TA
HEWPOHHUX MEPEX

CkyTrap Irop ImutpoBuy

KaHauaat (i3.-MaT. HayK,

aCUCTEHT KadeIpu MPUKITaTHOT MaTEMaTHUKH Ta 1HPOPMAIIMHAX TEXHOJIOTIH,
dakynbpTeT MaTEMaTHKH Ta IHYOPMATUKH,

YepHiBelbkuii HalllOHANBHUHN YHIBepcuTeT iMeHi FOpis PenpkoBrua

FOpuenko Ouier IropoBu4

CTYZIEHT 5-T0 KypCy

kadeIpu MPUKIATHOT MAaTEMAaTUKH Ta 1HHOPMaLIITHUX TEXHOJIOT1H,
(bakyapTET MaTEMaTUKH Ta IHPOPMATHUKH,

YepHiBelbKHIi HalllOHATBLHUHN YHIBepcUTeT iMeH1 FOpisa PeapkoBuya

CyyacHi  cBITOBI  (DIHAHCOBI  pHUHKH  XapaKTEpU3YIOThCS  HAJBUCOKOIO
BOJIATWJIBHICTIO, ~QJITOPUTMI3AIIE€I0 TOPrOBEJIBHUX TMPOIECIB Ta TEHEpaIli€lo
KOJIOCAJIbHUX OOCATIB JIaHUX y PEKUMI pealbHOro 4acy. Y TaKhx yMOBaX KJIaCH4HI
METO/M EKOHOMETPUYHOT0 aHam3y (Hanpukiam, JiHiiH mojeni ARIMA uu GARCH)
4acTO  BUSIBJISIIOTBCS ~ HENOCTaTHHO  €(MEKTUBHUMH JUISI  KOPOTKOCTPOKOBOTO
MIPOTHO3YBaHHS Ta CTPEC-TECTYBaHHs NOPTQeniB. 3 IHIIOTO OOKY, CTPOrt MaTeMaTH4HI
MOJCNII  CTOXaCTUYHOTO  YHCIICHHS  JO3BOJIAIOTH  aJeKBAaTHO  OIIHIOBATH
MaKpOEKOHOMIYHI PU3UKH, aJI€ HE 3/1aTHI CAMOCTIMHO aJlanTyBaTUCS J0 MPUXOBAHUX
MIKpOTpeHIB Yy "OipxoBoMy crakani 3asBoK" (Order Book/DOM).

OTxe, BUHMKAE MPAKTUYHA NOTpeda y CTBOPEHHI INOPUIHUX AaHATITUHYHUX CUCTEM.
Taki cucTeMu MOBUHHI TIOE€THYBATH TEOPETUYHUH armapat TOCHTIKEHHS CTOXaCTHIHHIX
mudepenianbaux piBHAHb (C/P) ansa cumynsnii TOBFOCTPOKOBUX PHU3HKIB 13
THYYKICTIO JITOPUTMIB TITMOMHHOTO HAaBYaHHS (30KpeMa, PeKYypEeHTHUX HEUpPOHHUX
MepeK) TS TIOITYKY MaTepHIB Y BUCOKOYACTOTHHUX JaHUX, 3a0€3MeUyI0Un MPH IIbOMY
Bi3yauti3allito pe3ysabTaTiB y Opay3epi 0e3 3aTpUMOK.

Mera [gaHOTO JOCHIJDKEHHS TOJSIraE Yy TMPOEKTyBaHHI MaTeMaTHYHOTO
3a0e3nedeHHs Ta MPaKTUYHIN MporpaMHii peanizailii BeO-OplEHTOBAHOTO AAIIO0OpTy
JUTSL CUMYJISIIIIT, TOTOKOBOTO aHaji3y Ta MPOTHO3YBaHHS IWHAMIKH (DiHAHCOBHUX
aKkTUBIB (aKuii Ta oOmiraiii).

Jlns  iMiTamiitHoro  MojeNtoBaHHS (IHAHCOBOTO PHUHKY B  130JbOBAHOMY
CEepeloBUIIl  PO3pOOJICHOI cucTeMu OyJi0 BHUKOPHUCTaHO JABl1 (yHAaMEHTaJbHI
croxacTuuHi mozedni [1, 2].

JluHaMmika IIH PU3UKOBUX aKTUBIB (aKilii, KPUITOBAIIOT) MOJEITIOEThCS 32
JOTIOMOT'OI0 T€OMETPUYHOro OpoyHiBChbKkoro pyxy (GBM), sikuii nexuTh B OCHOBI
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moneni brnexa-llloyms3a. BiamoBigHe croxactuyne audepeHIiagbHe PIBHSIHHSI Ma€e
BUTJISA;

dS, =uSdt+ocSdw,,
ne S, — LiHa aKTUBY, A — OYIKyBaHa JOXIAHICTb (Apeil]), o — BOJATUIBHICTD, a W,
— CTaHJIapTHUM BIHEPIB MPOIIEC.

Jlns  OGe3pusukoBux abo0 OOpProBuUX I1HCTPYMEHTIB (Jep)KaBHUX OOJIIraIlii)
BUKOPHCTaHO MoOJenb Bacideka [3], ska MaTeMaTHYHO OMHCYETHCS MPOIECOM
Opnmreiina-Ynenoeka [1, 2]:

dr,=a(f—r)dt+o,dW,.
I{s Mmomens BpaxoBye eKOHOMIUHUHN (PEHOMEH TMOBEPHEHHS 10 CEPEAHBOTO (Mmean

reversion), J€ « — BHU3HA4Ya€ IIBUJKICTh IIOBEPHEHHS CTaBKU 7, JO i

JIOBFOCTPOKOBOT'O CEPEHBOTO 3HAUCHHS f3 .

ANTOpUTMHU JUCKpeTH3allii Ta reHepailii. OCKiIbKH 00poOKa JaHUX Yy CHCTEMI
B1I0YBA€ThCSA AUCKPETHO B 4Yacl, JJI1 PO3B'A3KY HABEJIEHUX PIBHSIHb 3aCTOCOBAHO
MeToa HabmmxeHux oOuucienb Eilnepa-Mapysmu [4]. Hns piBHsHHS Baciueka
ITepaTMBHA CX€Ma BUTJIAJIAE SIK

Ta =1 +A(B—=1)At +0,AZ .

['eHepariisi cTaHTApTHUX HOPMAJbHUX BHMAAKOBUX BenuunH Z ~ N (0,1) ,
HEOOXIJHMX JUId 1MiTalli NPUPOCTIB BIHEPOBOIrO Ipouecy AW, , peanizoBaHa 3a
JI0MOMOrorw — anroputMy  bokca-Mromnepa, sikuii  TpaHchopMmye  PIBHOMIPHO
PO3MOIITIEH] TICeBJAOBUIIAIKOB] YKCIIa Y HOPMAJIBHUI PO3MOAUT Yepe3 mepexia 110
MOJIIPHUX KOOPAMHAT.

Jlist 3a7a4i KOPOTKOCTPOKOBOTO MPOTHO3YBaHHS 4acoBux psaiB (Time Series
Forecasting) y cuctemy iHTETpOBaHO JIOTIKY PEKYPEHTHOT HEHPOHHOI MEPEXK1 3 IOBTOI0
KopoTkocTpokoBoto mamM'sttio (Long Short-Term Memory, LSTM) [5]. BubGip
apxitektypu LSTM oOrpyHTOBYy€ThCS 1i 3HaTHICTIO BHpINIyBaTH MPoOIeMy
3HHKa4oro rpazgieHta (vanishing gradient), 1mo m03BOJIsIE MEpeX i BUSBIATU
HEJIHINHI 3aJIEKHOCT1 Y JJOBTOCTPOKOBUX PETPOCIEKTUBHUX BIKHAX JaHUX.

OyHKIIIS TPOTHO3Y

P = Jistu (D3 ©)
HAaBUYAEThCA ILIAXOM MIHIMI3alli cepelHboKBaApatuyHoi mnomuwiku (MSE). VYV
po3pobsiecHOMY AamOopAl MOIydb TE€HEpYyE HE JUIIe MaTeMaTU4YHE CIOIBaHHS
MalOyTHBOI ITiHH, aye ¥ oOumcmoe aoipui iHTepBanmu (Confidence Intervals) nHa
OCHOBI MOTOYHOI BOJIATWJIBHOCTI, BI3yaJi3yl04H iX y BUIJISJII 3aTIHEHOTO KOPUAOPY
HMOBIPHOCTEH.

[Iporpamua apxitekrypa Ta peanizamis: IiHTepdeiicHa YacTHHAa CHUCTEMHU
nobynoBaHa sik Single Page Application (SPA) 3 BukopuctanusMm 6i6morexkn React.js
[6, 7]. ApXiTeKTypHO AOJATOK PO3AUICHWM Ha mIap Oi3HEC-JIOTiKKM (MaTeMaTU4Hi
oOuucienHs), map ynpasiinHsa cranoM (React Hooks) Ta map npencrasnenns (SVG-
penaepuHr rpagdikis Ha 6a3i 016;mioTeku Recharts).
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KitouoBuM 1H)KEHEPHUM JOCATHEHHSIM MPOEKTY € peaizallisi MOyl TOTOKOBOI
00poOku manux (Data Stream). Cuctema miaTpuMye aBa peKUMUA POOOTH, MK SIKUMU
MOJKJIMBE O€3II0BHE TMHAMIYHE [IEPEMUKAHHS, a caMe:
l)pexum cumymsuii (SDE Mode): naHi reHepyroThCsi JIOKalbHO Ha KIIEHTI 3
BUKOpHUCTaHHAM piBHsIHb GBM Ta Baciueka. KopuctyBau Moxxe 1HTEpaKTUBHO
3MIHIOBaTH MapameTpu audysii yepe3 i1HTEpQeHCHI MOB3YHKH Ta MHUTTEBO
CIIOCTEepIiraTH 3MiHy aMILTITYIM KOJIMBaHb Ha rpadikax;

2)pexxum peanbHoro dacy (Live Data Mode): cuctema BCTaHOBIIOE TyTUIEKCHE
3'eqHanHs yepe3 npotokon WebSocket 3 myGmiunum APl kpunrtoBamtoTHOT
6ipxi Binance (motik @miniTicker nst mapu BTC/USDT).

Jlna 3amobiraHHs BUTOKaM mnam'ati (memory leaks) mig udac Oe3mepepBHOTO
OTPMMAaHHS BHUCOKOYACTOTHUX JaHHUX pPEAI30BaHO AJITOPUTM "BIKHA KOB3AHHS"
(Sliding Window), sKkuii aBTOMaTW4YHO BIJACIKA€ 3acTapiii CHOCTEPEKEHHS,
MIATPUMYIOYH KOHCTAHTHHM pPO3MIp MAacuMBY CTaHy Ta CTaOUIbHY 4YacTOTy KaJpiB
Bizyam3ariii (60 FPS).

Maret Dywarics Anshyes

A

$372.67

Pucynok 1. BikHo gamobopay (IMHamika aKTHUBIB, JOX1IHICTb,
TOProBui 00'eM, KOPOTKOCTPOKOBUM MTporHo3 LSTM)

JI>kepeno pucyHKy: aBTOPChKUI Be0-101aTOK.
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PucyHnok 2. [cTopis TpaH3akiii
JI>xepeno pucyHKy: aBTOPCbKUI BE0-10JaTOK.

VY X041 BUKOHaHHS poOOTH OYJIO YCHIIIHO PO3POOJIEHO Ta MPOTECTOBAHO T10PUAHY
BeO-OpieHTOBaHYy cucteMy (iHAHCOBOTO aHamizy. JloBeaeHo, 10 BUKOPUCTAHHS
React.js y xomOinarii 3 npotokoiom WebSocket € onTHMalIbHUM TEXHOJIOTIYHUM
CTEKOM i1 TOOYJOBH BHCOKOHABaHTAXKEHMX TOProBUX AamOopmiB. [HTerparis
KJIaCUYHUX Mojeneit croxactuunoro uucienHs (GBM, Vasicek) ta anroputwmis
HelpoMepekeBoro nporao3yBans (LSTM) B equnauii iHpopMaiiiftHui mpocTip HaJae
aHATITUKAM KOMIUIEKCHUN 1HCTPYMEHTapiil JUisi MOHITOPUHTY, CTPEC-TECTyBaHHS Ta
MPEAUKTUBHOTO aHAJI3y PUHKIB Y PEKHUMI PEaIbHOTro yacy.
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IMPOEKTYBAHHS TA PO3POBKA IHTEJEKTYAJBHOI
OCBITHBOI IIJIAT®OPMU «EDUFLOW» HA BA3I
APXITEKTYPHU RAG TA CYUYACHOI'O CTEKY
BEBTEXHOJIOI'TA

®paraByad Tous,
KaHauaaT ¢i3.-MaT.HAyK, JOICHT,
YepHiBelbkuii HalllOHANBbHUHN YHIBepcuTeT iMeHi HOpis PenpkoBrua

IBacrwok I'annna,
KaHauaaT ¢i3.-MaT.HayK, JOLICHT,
YepHiBelbKUIi HalllOHATBHUHN YHIBepcUTET iMeH1 FOpisa PeapkoBuya

bpun3an Anacracis,
CTYJICHTKa,
YepHiBelbKUIi HalllOHATBHUHN YHIBepcUTET iMeH1 FOpisa PeapkoBuya

[udpoBa  Tpanchopmallis OCBITHROI  Traay3l Ha  CydyacHOMY  eTarl
XapaKTepU3y€eThCA TMEPEXOJOM B MPOCTOrO HAJaHHS JOCTYMy 10 HaBUaJIbHHUX
MatepiaiiB 10 CTBOPEHHS 1HTEJIEKTYaJbHUX CEPEAOBHIL HaBYaHHS. Ko nmonepeHi
MTOKOJIIHHSI CUCTEM yrnpaBiliHH HaBYaHHAM (LMS) BUKOHYBanu nepeBaxxHo (PyHKIIIO
CXOBHIIl KOHTEHTY, TO ChOTOHI 3pOcTae moTpeda y cucremax, 3AaTHUX 3a0e3MeUnTu
aJlanTUBHY, MEPCOHANII30BaHy Ta IHTEPAKTUBHY B3a€EMOJIIIO 31 CTyeHTOM. BogHouac
OutbmiicTh TpaauiiitHux LMS [1] 3anmumaroTbcsi OOMEXKEHMMHU y BIPOBAKEHHI
Cy4YaCHHUX MIJXOIB IITYYHOTO IHTENEKTY, 10 3HIKYE X €EeKTUBHICTh Y KOHTEKCTI
HOBUX OCBITHIX BUMOT.

Oco06muBOi  akTyanbHOCTI HaOyBae mpoOiieMa IHTErpalli BEJIMKHUX MOBHHX
MojeNell y HaBYaJIbHHMM mporiec. He3Bakaroum Ha iX MOTYXHI MOMKIIMBOCTI, Taki
MOJIEJIl MalOTh CYTT€B1 OOMEXEHHS, 30KpEMa CXWIbHICTh /10 TeHepallii HeIOCTOBIPHOI
1H(popMallii («rajronyHaIliiy ) Ta BIACYTHICTh AOCTYITY 10 BY3bKOCTEIliad130BaHUX 200
aKTyaJlbHUX HaBYAJIbHHUX MaTepiainiB. Lle ctBoproe motpedy y po3poOill apXiTEKTypHHUX
MIIXOMIB, SIKI  JIO3BOJISIIOTH  MO€JHATH  T€HEpaTUBHI  MoOXJiauBocTi Al 3
KOHTPOJIbOBAaHUMHU JKEpEIaMy 3HAHb.

B poOoTi 3anmpornoHOBaHO MPOEKTYBaHHS Ta peali3allilo 1HTEIeKTyalbHOI
ocBiTHbOi Matpopmu «EduFlow», mo 06a3yerbcs Ha apxitektypi Retrieval-
Augmented Generation (RAG) Ta cyuacHOMy CTeKy BeO-TEXHOJIOTiH, 3 METOIO
MIBUIIEHHS SKOCTI B3a€MO/I1i KOPUCTyBaya 3 HaBYaJIbHUM KOHTEHTOM [2].

VY Mexax ToCHiKeHHS OyJ0 COPOEKTOBAHO CHCTEMY, Y SIKIM IITYYHUH 1HTEIEKT
IHTErpOBaHU Ha PiBHI 0a30BOi apXiTEKTypH, a HE BUCTYIAE JOJATKOBUM MOYJIEM.
OcHoBo1O pimeHHsT € BUKopucTanHs miaxony RAG, mo mependadae momepemHin
MONIYK PEJICBAaHTHOI 1H(GOpMAIIl y chemiani3oBaHuX JpKepenax Tepen TeHepalliero
BI/IMOBIII MOBHOIO MOJEIITI0. Takui MiaxiJ J03BOJISIE€ CYTTEBO MiJBUIIUTH TOYHICTh
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BIIMTOBi/IeH, 3a0€3MeYnTH iX MPUB 3Ky 10 HABUAIBHUX MaTepiaiB 1 HaaaTu
MOKJIMBICTh TIEPEBIPKH JKEPE.

Peamizamis  mimarpopmu  «EduFlow»  3paificHeHa 3~ BUKOPUCTAHHSIM
MOHOPEIMO3UTOPHOI apXITEKTYPH, 1[0 A03BOJIIE 00’ €AHATH BC1 KOMIIOHEHTH CUCTEMH B
€IMHOMY cepelloBUIIl po3poOku. Lle 3a6e3neuye ehekTuBHE MOBTOPHE BUKOPUCTAHHS
KOy, Y3TOJIPKEHICTh TUIB JAAaHUX Ta CIPOIIECHHS MIATPUMKHU MPOEKTY. APXITEKTypa
CHUCTEMH BKJIFOYA€ TPU OCHOBHI MOJIYJIi: KOPUCTYBaIllbKUM BeO-1HTepdeiic, cepBepHy
YacTMHY Ta I1HCTpyMeHTapid aBromartm3aiii. Takuil miAXig AO03BOJSE HITKO
PO3MEXYBaTH BiAMOBIATBHICTH MK KOMITOHEHTAMH Ta TABUIIUTH MaCIITaOOBaHICTh
CUCTEMH.

®ponTtenn mwiarGopmu ModyJ0BaHUN 13 BAKOPUCTAHHIM CYyYaCHUX MOKJIMBOCTEH
¢dperimBopky Next.js [3] Tta 0i10mioTekn React. 30kpema, 3aCTOCYBaHHSI CEPBEPHUX
koMrioHeHTIB (React Server Components) 103BoJiss€ NEPEHECTH YACTUHY JIOTIKU
00poOKM JaHUX Ha CEpBEP, 3MEHITYIOYN HaBAHTAKCHHS Ha KIII€HTCHKHUM MPHUCTPIN Ta
obOcar mepenaBanoro JavaScript. BukopucrtanHs iHTENEKTyalbHOTO KEIIyBaHHS Ta
MEXaHI13MIB IMOIMEPEIHHOT0 3aBAaHTAXKECHHS JaHUX 3a0e3reduye NIBUIKY HaBITaliio Ta
MOKpAIy€ 3arajJbHUl KOPUCTYBALIBKUHN JOCBIJ.

Oco0nuBy yBary NpuIUICHO OpraHizallii B3aeMojlii KOpUCTyBaya 3 KOHTCHTOM.
Penakrop HaBYaJbHMX MaTepiaiiB peasi3oBaHO 3a OJOKOBUM NPUHIIMIIOM, IO
JI03BOJISIE  CTPYKTYpyBaTH 1H(MOpMAIIO Yy BHUIJISAAI OKPEMHUX €JEMEHTIB (TEKCT,
MyJIbTUME/I1a, IHTEPAKTUBHI 3aBJaHHS), KOKEH 3 SIKMX Mae€ BiacHli Mertanaadi. lle
CTBOPIOE MEPEAYMOBH JJIsl OUIBII THYYKOi OOPOOKHM KOHTEHTY Ta MOTr0 MOJAJIBIIOTO
aHamizy.

CepBepHa 4yacTMHA CUCTeMM peaiizoBaHa Ha 0a3i FastAPI 13 BukopucTtanHsM
ACUHXPOHHOI Mozem mporpamyBaHHs. Lle mo3Bosse epeKTHBHO OOPOOIATH BEIIUKY
KUTBKICTh OJTHOYACHMX 3aIUTIB, 1110 € KPUTUYHO BAXJIMBUM JIJIs1 B3a€MO/I1i 3 MOBHUMU
MOJIEISIMA Ta BEKTOPHMMM 0a3zaMM JlaHMX. ACHHXPOHHHUM MmiAxXia 3abe3nedye
ONTUMAaJIbHE BUKOPUCTAHHS PECYPCIB BBEACHHS-BUBEICHHS, 3MEHIIYIOUU 3aTPUMKH
MIpY BUKOHAHHI OTEpaIliii, OB’ A3aHUX 13 30BHINIHIMUA CEPBICAMH.

st 30epiranHs Ta oOpoOKHM JaHMX BUKOPHUCTOBYETHCS pefisiiiiHa 0aza JaHHuX
PostgreSQL 13 posmmpeHHsIM pgvector, MmO A03BOJISE BHKOHYBATH €(EKTUBHUMA
ceMaHTH4YHUN momryk. Ha BiaMiHY BiJl TpaauIliMHOTO TOMIYKY 32 KIIOUYOBUMU
CJIOBaMH, BEKTOPHHUI MIJIX1J BPaXOBYE 3MICTOBHY OJHM3bKICTH TEKCTIB, IO 3HAYHO
MIJIBUIIYE PEJICBAHTHICTh pe3yJbTaTiB. lle € KpUTHUYHO BaXXJIWMBUM MJI peanizarii
apxitektypu RAG, ne 4kicTh MONIIyKy Oe3nocepeHbO BIUIMBAE HA SIKICTb
3TeHEPOBAHUX BIMOBIJICH.

JloTaTKOBUM KOMITOHCHTOM CHCTEMH € MOJIYJIb aHANITHKHA B pPeajbHOMY dYaci,
peanizoBaHui 13 BAKOPUCTAHHSIM Cy4aCHUX IHCTPYMEHTIB 0OpOOKHM MOTOKOBUX JAHUX.
Lle no3BoJisie BUKIIagayaM OTPUMYBATH OIEpaTHUBHY I1H(QOpPMALI0 MPO AKTUBHICThH
CTYJICHTIB, PIBE€Hb 3aCBO€HHS Marepiady Ta €(PeKTHBHICTh HaBYAIbHMX KypciB. Ha
OCHOBI IUX JIaHUX MOXJIMBE TPUAHATTS OOIPYHTOBAHUX PIIICHb  II0J0
BJIOCKOHAJICHHS] OCBITHBOTO TPOIIECY.

BaxxnuBoro 0CcoOIMBICTIO PO3pOOJICHOTO pillieHHsT € opieHTariss Ha Al-native
HiAX1, TPU SKOMY IITYYHHUH 1HTENIEKT PO3MIIAIA€ThCS K (yHIaMEHTaIbHUM €JIeMEeHT
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cuctemu. lle mo3Bomsie peamizyBaTu (yHKII TEPCOHATI30BAHOTO ACHCTEHTA, SIKUN
3MaTHUNA BIJNOBIAATH HA 3alUTaHHS CTYJCHTIB, IMOSCHIOBATH CKJIAJHI TEMHU Ta
JoTrioMaraTH y HaBiralli HaB4aJlbHUM MaTepiaJioM.

VY pesynbTari NpPOBEIEHOrO aHaii3y Ta BUKOHAHOI poOOTH OyJI0 CTBOPEHO
1HTeNeKTyalbHy ocBiTHIO uiatrdopmy EduFlow, sika moeanye cydacHi miaxoau BeO-
pPO3pPOOKH 3 MOXIMBOCTAMH IITYyYHOTO 1HTEJIEKTY. 3alpoOIlOHOBAHE PIIICHHS
JEMOHCTPY€E, IO BUKOPUCTaHHS apxiTeKTypu RAG y mnoeaHaHHI 3 BEKTOPHUMH
0azamMHu aHUX Ta aCHHXPOHHHUMH CEPBICAMH JIO3BOJISE€ CYTTEBO MiJBHUIIUTH SIKICTh
OCBITHIX CHCTEM.

OTpuMaHi pe3yJabTaTH MiATBEPAKYIOTh MEPCHEKTUBHICTh MOJIATBIIOTO PO3BUTKY
IHTEJIEKTyaIbHUX HAaBYAJIbHUX TUIaT(HOPM, OPIEHTOBAHHUX Ha TNIMOOKY iHTerpario Al-
TexHoJorii. Takuii miaxig BIAKpHUBaE HOBI MOXJIMBOCTI JIJIsl IEPCOHAITI3allll HABUaHHS,
MIJBUILIEHHS €()EKTUBHOCTI OCBITHBOI'O MPOIECY Ta CTBOPEHHS OUIbII THYYKHX 1
a/IaNTUBHUX HABYAJIHHUX CEPETOBHIIL.

Cnucoxk Jgireparypu:
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MEDIATIONSINSTRUMENTE ZUR STEIGERUNG DER
EFFIZIENZ DER STRAFVERFOLGUNGSBEHORDEN

Khoptynskyi Artur,

Bachelorstudent der Juristischen Fakultit, Studiengang ,,Internationales Recht*,
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Mediation als alternativer Mechanismus zur Konfliktlésung trigt dazu bei, die
Belastung der Strafverfolgungsbehdrden zu verringern und deren Effizienz zu steigern.
Mediationsverfahren werden als Alternative zu traditionellen gerichtlichen
Streitbeilegungsmethoden eingefiihrt, wodurch sich die Polizei auf vorrangige
Aufgaben konzentrieren kann, ohne tiberméfig in zwischenmenschliche Konflikte,
insbesondere Familien- oder Nachbarschaftsstreitigkeiten, involviert zu sein, die
auBergerichtlich beigelegt werden konnen [1, S. 224]. Die Einfilhrung von
Mediationsverfahren in die Téatigkeit der Nationalpolizei der Ukraine kann das
Vertrauen der Biirger in die Strafverfolgungsbehorden stirken. Die Einfiihrung der
Mediation auf gesetzlicher Ebene stiarkt nicht nur die Effizienz der Polizeiarbeit,
sondern trigt auch zur Stirkung des Sozialkapitals und des Vertrauens der
Bevolkerung in die Strafverfolgungsbehorden bei, was ein wichtiger Aspekt in einer
demokratischen Gesellschaft und bei Polizeireformprozessen ist [2]. Mediation fordert
die Entwicklung der Kommunikationsfahigkeiten von Strafverfolgungsbeamten und
verbessert ihre Fahigkeit zur Konfliktlosung. Aktuelle Studien zeigen, dass die
Einbeziehung von Mediationskompetenzen in die berufliche Ausbildung von
Strafverfolgungsbeamten zu einer Verbesserung der Interaktion mit den Biirgern
beitrdgt und es ermoglicht, Konflikte wihrend des Streifendienstes, bei
GroBveranstaltungen oder bei ersten Kontakten mit der Offentlichkeit konstruktiv zu
16sen, was die Qualitdt der Strafverfolgung insgesamt erhoht [3].

Mediationsverfahren in  Strafverfahren  konnen die  Arbeit der
Ermittlungsbehorden optimieren und eine schnellere Beilegung von Streitigkeiten
zwischen Verdichtigen und Geschidigten gewdhrleisten. Beispielsweise wird im
Rahmen von Strafverfahren (unter Kriegsrecht) Mediation zur Versohnung der
Parteien eingesetzt, was dazu beitrdgt, die Dauer der Ermittlungen zu verkiirzen, die
gerichtliche Arbeitsbelastung zu minimieren und Konflikte ohne zusitzlichen
Ressourcenaufwand der Strafverfolgungsbehorden zu 16sen [4].

Die  Zusammenarbeit der  Strafverfolgungsbehérden mit  lokalen
Mediationsprogrammen tragt zu einer effektiveren Konfliktlosung bei und verringert
die Notwendigkeit eines direkten Eingreifens der Polizei. Erfahrungen aus dem
Ausland zeigen, dass die Weiterleitung bestimmter Konflikte an zivilgesellschaftliche
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Mediationsstrukturen es der Polizei ermoglicht, Ressourcen der Gemeinschaft zu
nutzen, die Hiufigkeit von Wiederholungsanrufen verringert und die Zusammenarbeit
zwischen Biirgern und Polizei stirkt, was insgesamt die Sicherheit und soziale
Stabilitit verbessert [5].

Die Effizienz der Strafverfolgungsbehorden hingt in hohem Malle vom Grad der
Kommunikation mit den Biirgern ab, insbesondere in Konflikt-, Krisen- oder
Stresssituationen. Der Einsatz von Mediationsinstrumenten tragt dazu bei, Konflikte
zu entschirfen, das Vertrauen in die Strafverfolgungsbehdérden zu stirken und eine
freiwillige Streitbeilegung zu gewdhrleisten, was den modernen europidischen
Ansitzen der 6ffentlichen Verwaltung entspricht [6; 7]:

1. Neutrale Umformulierung. Dieses Instrument wird eingesetzt, indem
konflikttrichtige Elemente (Vorwiirfe, beleidigende oder verpflichtende Aussagen)
aus den Sitzen entfernt werden, was dazu beitrdgt, Spannungen abzubauen und den
Dialog in eine konstruktive Richtung zu lenken [8]. Zum Beispiel: ,,Ich erhalte nicht
die erwartete Reaktion auf das von mir angesprochene Problem.* Dieser Ansatz zeugt
von Respekt gegeniiber dem Gespriachspartner und fordert eine effektive
Kommunikation.

2. Offene Fragen. Die allgemeine Technik der offenen Fragen sieht vor, Fragen
so zu formulieren, dass der Gespriachspartner die Situation moglichst detailliert
beschreiben, seine eigene Position und seine Emotionen zum Ausdruck bringen sowie
seine Bedirfnisse duBern kann. Das Hauptziel besteht darin, die andere Seite aktiv in
den Dialog einzubeziehen, umfassende Informationen zu sammeln und eine
Atmosphére des Vertrauens zu schaffen [9]. Zum Beispiel: Was genau ist aus Threr
Sicht passiert? Welche Losung wére fiir Sie akzeptabel? Was ist flir Sie derzeit am
wichtigsten?

3. Aktives Zuhoren bedeutet, durch verbale und nonverbale
Kommunikationsmittel zu bestédtigen, dass der Gesprachspartner gehort und verstanden
wurde [10]. Zu seinen Elementen gehoren: kurze Bestitigungen (,,Ich verstehe®, ,,Ich
hore Sie®); Riickfragen (,,Habe ich das richtig verstanden...?*); Zusammenfassung der
erhaltenen Informationen. Der Einsatz dieses Instruments senkt das
Aggressionsniveau und fordert eine konstruktive Interaktion.

4. Anerkennung von Emotionen (acknowledgement). Die Anerkennung des
emotionalen Zustands einer Person ohne Bewertung ist ein wichtiger Bestandteil der
Mediation, der dazu beitrigt, psychische Spannungen abzubauen [5]. Zum Beispiel:
,Ich sehe, dass Sie diese Situation sehr emport / traurig macht.* Dies vermittelt ein
Gefiihl von Respekt und fordert den weiteren Dialog.

5. Der Fokus liegt auf den Interessen, nicht auf den Positionen. Die Ausrichtung
auf die Interessen der Parteien statt auf ihre formalen Forderungen ermdoglicht es, fiir
beide Seiten vorteilhafte Losungen zu finden und Konfrontationen zu vermeiden [2].
Zum Beispiel: ,,Lassen Sie uns versuchen zu verstehen, was fiir Sie in dieser Situation
besonders wichtig ist.” Ein solcher Ansatz bildet die Grundlage fiir moderne Mediation
und eine effektive Streitbeilegung.

Laut einer Umfrage der Nationalpolizei der Ukraine gaben im Jahr 2023 {iber 70
% der Polizeibeamten an, dass sich die Effizienz ihrer Arbeit und die Zusammenarbeit
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mit den Biirgern nach einer Schulung in Mediationstechniken verbessert habe, und
etwa 65 % der Konflikte in der Gemeinde konnten ohne Einschaltung der Justiz geldst
werden [1; 3].

Die Einbindung von Mediationsinstrumenten in die Tatigkeit der
Strafverfolgungsbehorden ist somit ein wichtiger Ansatz zur Steigerung ihrer
Effizienz. Der Einsatz solcher Instrumente tragt dazu bei, Konflikte zu entschirfen, das
Vertrauen der Bevolkerung zu stiarken und ein modernes, dienstleistungsorientiertes
Modell der Strafverfolgung zu entwickeln, das den européischen Standards entspricht.
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AIMIHICTPATUBHO-ITPABOBE PEI'YJIIOBAHHS:
IHOHATTA TA OCHOBHI O3HAKHA

Bbyraituyk KocrsinTun JleoninoBuu

1.10.H., Tipodecop, 3aBiyBad HAyKOBO-I0CI1IHO1 Jaboparopii
3 Mpo0JIeM ITPaBOBOTO 3a0€3MEUYCHHS AiSTIHOCTI MO

Ta npotuaii 3mounauocti HHI No 2

XapKiBCHbKUM HAITIOHATBHUN YHIBEPCUTET BHYTPIIIHIX CIPaB

Po3OynoBa VkpaiHu SK CyBEepeHHOi, HE3QJICKHOI Ta TIPABOBOI JIEpKaBU
nependavyae, cepea I1HIIOTO, CTBOPEHHS Ta TMOJAJbIIy ONTHUMI3AII0 CUCTEMHU
myOJIIYHOTO yIpaBIiHHSA, 3aBASKH SKii 3a0e3nedyeTbcs NpPaKTUYHA peai3amis
Jep>KaBHOI TOMITUKM B YyCIX cdepax ColialbHO-€KOHOMIYHOTO Ta CYCIUIBHO-
MOJTITUYHOTO KUTTSL.

@OyYHKIIOHYBaHHS T4 PO3BUTOK CUCTEMH ITyOJIIYHOTO YIPABIIHHS, OYIy€eThCs Ha
OCHOBI BIJIIOBIIHUX HOPM IIpaBa, Kl y CBOIi CyKyIHOCTI YTBOPIOIOTh IEBHY CUCTEMY
HOPMAaTUBHUX aKTIB a00 I1HIIMX MPaBOBUX 3aco0iB, 1 B CIELIaJbHIN JiTeparypl
BHU3HAUAIOTHCS SIK «IIPABOBE PETYJIOBAHHS». Tak, BIAMOBIIHO 10 HAYKOBUX MOIJISAIIB
(haxiBIIiB 13 TEOpii Mpasa IiJl IPABOBUM PETYIIOBAHHAM PO3yMIIOTh:

— CYKYIHICTh TpPUHOMIB Ta 3aco0iB IOPUIUYHOrO BIUIMBY Ha IOBEIIHKY
cy0’€KTIB CyCNUIbHUX BITHOCHH [1, c. 33];

— YNOPSIIKYBAaHHSA CYCIITBHUX BIJHOCHH JI€P’KaBOIO ILISXOM YCTAaHOBIICHHS
MEBHUX MEXK, 3aKPITUICHHS HOPM 1 MPaBUJI MIOBEIIHKY JIJIst 0C10 3 METOI0 3a0e3MeueHHs
MOPSIIKY 1 O€3MeKu B CyCHUIBbCTRI. [2, ¢. 263].

TakuM YMHOM THUTIOBUMH O3HAKaMH MPABOBOTO PETYIIOBAHHS MOXKHA BU3HAYHTU
HACTYIIHI:

1) BOHO € PI3HOBUAOM COILIIAJILHOTO PETYJIIOBaHHS,

2) OCHOBOIO  TMPABOBOIO  pETyJIIOBaHHSA  BUCTYNAalOTh  HOPMH  IpaBa
(3araapHO000B'SI3K0BI, (POPMAIBHO BU3HAYEHI MpaBUjia MOBEIIHKY, BCTAHOBJIEHI a0o
CaHKIIIOHOBaHI JEp>KaBOl0, IO PETryJIIOITh CYCNUIbHI BiHOCMHU. Hopmu mnpasa
BHUCTYNAlOTh CTaHAAPTOM JIO3BOJICHOI UM 3a00POHEHOI MOBEMIHKH, a X BUKOHAHHS
rapaHTYy€EThCS JSPKaBOIO 1 3a0€3MeUy€eThCs 11 IPUMYCOBOIO CHIIOO);

3) nepenbauae periiaMeHTAIlll0 Ta BIOPSAAKYBAaHHS BIANOBIIHUX CYCIHIJIBHUX
BITHOCHH, SIK1 371HCHIOIOTBCS B1JI IMCHI JepKaBH;

4) KiHIIEBOIO METOIO MPABOBOTO PETYJIIOBAHHS € 3a0€3MeUeHHSI ITPaB Ta 3aKOHHUX
1HTEpEeCIB YYaCHUKIB CYCHUIbHUX BIJHOCHH.

B cBoro uepry, mpaBoBe peryirOBaHHS, SKE 3AIHMCHIOETHCA B cdepl MyOIiqHOrO
VIOpaBIIHHSA Ma€ CBOI BIJIMIHHOCTI, 3yMOBJIEHI OCOOJMBHUM XapakT€pOM BKa3aHUX
CYCHNUIbHUX BIIHOCHH, MPABOBUM CTAaTyCOM iX YYaCHHUKIB, IpUiloMaMu Ta criocodaMu
BIUIMBY Ha Il BIJIHOCUHU 3 OOKY YIIOBHOBa)KEHHMX OpPraHiB IMyOI14HO1 aAMiHIcTpali. 3
ypaxyBaHHSIM BUIIICBUKJIAICHOTO BiIMOBIAHIIA BU IPABOBOTO PETYIIOBAHHS OTPUMaB
y CHelianbHIi JiTepaTypl BIaCHY Ha3BY — «aJIMIHICTPATUBHO-IIPABOBEY.
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Ananiz  myOmikaimii, 10  NPUCBAYYBAIWCS  MHUTAHHAM  3IHCHEHHS
aJMIHICTPaTUBHO-TIPABOBOIO PETYJIOBAHHA Ja€ 3MOTY 3pOOMTH BUCHOBOK, IO CEPell
HAYKOBOI CIUIBHOTHU JI0C1 HE MA€ €MHOI TyMKHU L1010 HOT0 3MICTY Ta OCOOJIMBOCTEH.

B y3aranbHeHOMY BUTJIA/II aIMIHICTPATUBHO-ITPABOBE PETYIIOBAHHS BU3HAUAIOTH,
SK 3IIMCHIOBAaHUM YCIEI0 CHCTEMOIO aJIMIHICTPATHBHO-TIPABOBUX 3acO0IB BILJIUB
cy0’ekTiB myOiiyHOI aaMiHICTpalli Ha CYCHUIbHI BIIHOCMHM 3 METOK iX
YHOPSIIKYBaHHS, 3aKPIIJICHHS, OXOPOHU Ta PO3BUTKY [3, ¢. 211].

[TprctocoBaHo 10 OKpeMHX cep CYCHIIBHOIO KUTTS aIMiHICTPATHBHO-TIPABOBE
PETyJIIOBaHHS MPECTABIAETHCS SK:

1) CyKymHICTH aJMiHICTPAaTHUBHO-IIPABOBHX HOPM Ta IHIIUX aaMIHICTPaTUBHO-
MpaBOBUX 3ac00iB, 3a JIOMOMOTOI0 SKHUX 3aKpIIUIIOIOTh, BIOPSAKOBYIOTH Ta
OXOpPOHSIOTh BIJIHOCMHU 3@ YYacTIO CyO’€KTIB BJIQJHUX MOBHOBaXEHb y cdepax
(13U4HOI KyJIbTYpH Ta copty [4, c. 277].

2) uuIecnpsMOBaHUN HOPMATUBHO-IPABOBHUI BIUIMB HAa CYCIJIbHI BIJHOCHHH B
MeXaxX KOHKPETHOI TEpUTOPIaJIbHOI TpOMaJi, 1O 31HCHIOETHCS M1 YaC BUKOHABYO-
PO3MOPSIYOI NISVTBHOCTI AUTbHUYHUX O(IIEpiB MO 32 1OMTOMOT0I0 BU3HAYEHOTO B
3aKOH1 KOMIUIEKCY CHJI Ta 3ac00iB 3 METOI0 3a0e3neueHHs MyOsiyHoi Oe3nmeku Ta
NOPSJIKY, OXOPOHHU IpaB Ta CBOOO/ JIIOAMHU Ta TPOMAJSIHUHA, IPOTU/IT 3JI0UMHAM Ta
THIITMM TPaBOIOPYIIEHHM [35, ¢. 42].

O1xe, IK MOKHA TTOOAYUTH 13 HABEJACHUX IOTJISAJIIB HA 3MICT aIMIHICTPaTUBHO-
MPABOBOT'O PETYJIIOBaHHS, BOHO Ma€ BJIACHI OCOOJMBOCTI, IO BIAPI3HSIOTH ii Bif
CIIOPIAHEHUX KAaTeropii:

1) Mae nepxaBHO-BiIaJAHMI Ta MyOniyHMIl xapakrep. CpsiMOBaHO, HacaMIlepes,
Ha 3a0e3MeueHHs MyOJIIYHUX 1HTEPECIB IepKABU;

2) mpu3HAYE€HO Uil BHOOPSAKYBAaHHS  CYCHUIBHHUX  BIIHOCHH,  WIO
XapaKTEPU3YIOThCA HEPIBHICTIO CTOPIH. B 1IUX BiHOCHMHAX CyO’€KT YNpaBiiHHA, 110
HAJUIEHUH 1ep>KaBHO-BIaJHUMU TOBHOBAKEHHSIMHU Ma€ MPaBO BUABATH FOPUIMIHO-
BIIQJH1 TPUIIKCH, SKI 3000B’s3aHa BHUKOHYBATH IHINA CTOPOHA BIJIHOCHH — OO0’ €KT
yIIpaBJIiHHS;

3) mim yac 3AiMCHEHHS aaMIHICTPATUBHO-IIPABOBOTO PETYJIIOBAHHS IMPUBAIIOE
IMIIEpAaTUBHUNA METOJ, 10 TPYHTYEThCS Ha BIAHOCHMHAX cyOopiauHamii Ta
BUKOPHCTOBYE 3a00pOHH, BKa31BKH, BCTAHOBJIIOE TTEBHI MEXI1 IMOBEIIHKHU K1 HE MOKHA
3MIHIOBATH 3a 3r0JI0I0 CTOPIH;

4) mpaBoBI HOPMH, 11O CTAHOBIATH HOTO OCHOBY MICTATBCS Y IMiI3aKOHHUX
HOpMAaTHBHUX akTax (mocraHoBax KaOinery MinictpiB VYKpaiHu, Hakazax
LEHTPaJIbHUX OpraHiB BUKOHABYOI BJIAJIM Ta 1H.).

AJIMIHICTPATUBHO-IIPABOBE PErYJIIOBaHHS 3/1MCHIOETHCS HA OCHOBI BIJIMOBIIHUX
MpaBWJI Ta CTaHIAPTIB, SKi B y3araJlbHEHOMY BHUTJISAII MOYKHA HAa3BAaTH MPUHITUTIAMH.
Jlo HUX, 30KpeMa CJIiJ] BIIHECTH HACTYTIHI:

1) sepxosencmea npasa (yci aAMIHICTPATHBHO-TIPABOBI HOPMH MAalOTh
npuitmaTucs Ha ocHoB1 KoHcTHTyIlii Ta 3akoHiB YKpainu 1 BianoBigaT im. Kpim Toro
BIJINOBIJIHI HOPMU TIpaBa MarOTh OyTH 3pO3YyMUIMMH Ta TepeadadyyBaHUMHU 1 HE
JIOTYCKAaTH HAIMIPHO IUPOKOTO TPAKTYBAHHS);
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2) 3axonnocmi (Ail opraHiB MyOMivyHOT aaAMIHICTparii Ta iX MOCagOBUX OCIO
MaloTh BIJIOBIIaTH BUMOraM YHHHOTO 3aKOHOJIaBCTBA);

3) cnpaseorusocmi (3aX0nU BIUIMBY, IO PEai3yIOThCS Yy  BIJIMOBIIHUX
CYCHIJTBHUX BIJTHOCMHAX MAalOTh BIJAMOBIIATH iX XapakTepy Ta He OyTH HaAITO
CYBOPHMH 3 TUM, 100 HE JOIyCTUTH NMOPYLIEHb MpaB 1 cBOOO iX yuacHUKIB. [[puHuun
CIPaBEUIMBOCTI TAKOX Nepeadayae 3a00pOHy HAJIMIPHOIO 3JIOBXKUBAHHS BIIQJHUMU
[IOBHOBAYKEHHSIMMU );

4) nybniunocmi (aAMIHICTPATUBHO-IIPABOBE PETYIIOBAHHS CIPSMOBAaHE Ha
3aJI0BOJICHHS CycrmiapbHUX MoTpeO. [lyOmiunmii iHTepec, SK BKE 3a3HA4aIOCs, Mae
MPUBAIOBATH HaJl IPUBATHUM);

5) npozopocmi (AiSUTBHICTH OpraHiB MyOIIYHOI aaMiHICTpalii MOBHHHA OyTH
JOCTYITHOIO JUIsl KOHTPOJIIO 3 OOKY IPOMAJICEKOCTI 1 3p03yMIJION0 JJIA IHIIUX 0C10);

6) egexmusnocmi (aIMIHICTPAaTUBHO-TIPABOBE peryatoBaHHs Mae
3/IICHIOBATHCA 32 JOTIOMOI'OI0 ONTHUMAJIBHOI KIJIBKOCTI HassBHUX PECYPCIB 1 JOCATATH
MOCTaBJIEHOI METU Y PO3YMHI CTPOKH).
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JESAKI ACHEKTH J0O3BIVIBHOI CUCTEMMU B YKPAIHI

Jlosuncskuit IQpii PomanoBuy,

KaHIUJAT IOPUANIHAX HAYK, JTOIEHT,

TOIEHT Kadeapu aaAMiHICTPAaTUBHO-TIPABOBUX JUCIUTLIIH
HaBYAJILHO-HAYKOBOTO 1HCTUTYTY TpaBa Ta MPaBOOXOPOHHOI JiSUTBHOCTI,
JIbBIBCBKUI JiepKaBHUM YHIBEPCUTET BHYTPIIIHIX CIIpaB

Jlo3BuTbHA cucTeMa B YKpaiHi (OopMyeThcsi HA OCHOBI 3aKOHIB Ta HOPMATHBHO-
npaBoBux akTiB KaGinery MinicTpiB, $Ki BH3HAYaIOTh TMOBHOBAKCHHS 1
BIJIMTOBIIAJIbHICTh  YTIOBHOBXKEHWX oOpraHiB. OKpiM IhOro, TOPSAOK BHAAUl
JO3BUIBHUX TOKYMEHTIB 1 IOT'OJIKEHB I€TATI3YETHCA Y BIIOMYMX HOPMATUBHUX aKTax,
0 3aTBEP/KYIOThCS IEHTPAIbHMMH OpTraHaMyd BUKOHABYOi Biaau. KirodoBum
HOPMAaTHBHO-IIPABOBUM aKTOM Y 11 cdepi € 3akoH Ykpainu «IIpo 103BUIbHY cUCTEMY
y cdepi rocrnogapchKoi JiSIbHOCTDY, SIKUM PErIaMEHTY€E JISUIbHICTh YIIOBHOBAXKEHUX
OpraHiB 11010 BUAAYl JOKYMEHTIB J03BUIbHOTO xapaktepy [1]. [lum 3akoHOIaBUMM
akToM OyJI0 3anpoBaP)KEHO MEXaHI3M OTPUMAaHHS JI03BUIBHUX JIOKYMEHTIB 4epe3
BIIMOBIHI LIEHTPH, 110 3JIMCHIOIOTH iX BHJA4y Yepe3 JASpKaBHUX aIMIHICTPaTOPIB,
SIK1 KOOPAUHYIOTHh B3a€MO/IIFO BIIMOBIAHUX MIAPO3A1IIB OpraHiB BUKOHABYOT BJIaIH.

[Mpuitnsartsa 3akony Ykpainu «[Ipo mo3BuUIbHY cucTemy y cdepl rocrnoaapchbKoi
JUSUTBHOCT1» JAaJIO TIEBHI MO3UTUBHI 3pYILIEHHS: BIIEPIIIE Ha 3aKOHOJaBYOMY PiBH1 OyJI0
BH3HAUEHO, 1110 OTpeda B OTPUMAaHHI 1I03BOJIY Ta OKpeMI MPOLEeTypy HOro OTpUMAaHHS
BU3HAYAIOTHCSA JIMIIE 3aKOHAMU. Takox OyJl0 BCTAHOBJIEHO JCKJIAPATUBHUM TIPUHIIMIT
OTPUMAaHHS J03BOJIy Ta MPUHLMII OPTaHi3alliHOI €JHOCTI, AKI MalOTh OyTH 3aCTOCO-
BaH1 JI0 BCIX MPOLIEyp Jieraiizaiii cy0’ €KTiB MIANPUEMHHUIITBA 1 BUKIIAJICHI B €TUHOMY
HayKOBO-MPAaKTUYHOMY MiJ1X0/11. BogHOYac 3akoHOqaBELb MIAKPECIIOE, 110 1 cdepa
€ JIMIIE CKJIaJ0BOIO IIKPIIOi JO3BUILHOT CUCTEMHU.

VY cydyacHuX yMmoBax po30yIOBH YKpPaiHCBKOI JEp>KaBHOCTI aJAMIHICTPaTUBHO-
MPAaBOBE PETYJIIOBaHHS 3a3HA€ CYTTEBUX 3MiH, 3YMOBJIEHUX HEOOX1AHICTIO
3a0e3nedyeHHs] (PyHIaMEHTAJIIbHUX MpaB 1 CBOOOA TpPOMAJsH, 3aKpIIUIEHUX Y
Koncturymii Ykpainu. OCHOBHOIO MeTOI0 (DYHKITIOHYBAaHHS JI03BIJILHOT CHUCTEMU €
rapaHTyBaHHS peaizallii I[uxX mpas, 30KpeMa HEeJJOTOPKAHHOCTI 0coOH, 1i TITHOCTI Ta
MaiiHa, a TaKoXX 3a0e3MeueHHs TPOMAJCHKOTO MOopsaky 1 Oesmeku. Came 111 MeTa
BH3HAUA€E 3MICT 1 CIPSMOBAHICTH YCiX 3aBAaHb JO3BIILHOI CUCTEMH.

VY HaykoBif iTepaTypi M03BUIbHA CHCTEMa PO3TISTAETHCS SK OpraHi3arliiiHo-
IIpaBoOBa JISUIBHICTh JCP)KaBH, CHPSIMOBAaHA Ha 3aXHCT CKOHOMIYHHX 1 COIllaJIbHO-
MOJIITUYHUX IHTEPECIB, CTBOPEHHS YMOB JJIs1 HAJIEKHOTO (PYHKI[IOHYBaHHS JIEp>KaBHUX
1 TPOMAJCHKMX IHCTUTYLIH, JOTPUMAHHSA 3aKOHHOCTI, OXOPOHY BJACHOCTI Ta
MIITPUMaHHS TPOMaJICbKko1 Oe3meku [2]. Takox ii BU3HaUarOTh SIK MPAaBOBUIN MOPSIOK,
0 3000B’s3y€ MIJMPUEMCTBA, YCTAaHOBM i TpPOMAaJIiH OTPUMYBAaTHU JO3BOJIA Y
BUITMIOBITHUX OpraHax Ha 3/A1MCHEHHS TNEBHUX i, 30KpeMa BUTOTOBJICHHS,
npuaAOaHHs, peani3alio, 30epiraHHs Yu NepeBe3eHHs BU3HAUYEHUX 00’ €KTIB.
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PazoM 13 TUM y TEOpPETHUHUX MAOCTIDKEHHSIX i JO3BUIBHOIO CHCTEMOIO
PO3YMIIOTH 1 CYKYMHICTh TPaBUJI, SIK1 PETYJIIOIOTh MOPSIA0K OBOJIKEHHS 3 TPEIMETaMU
Ta 00’€KTaMM, IO MOTPeOYIOTh OCOOJMBOTO KOHTPOJIO 3 OOKy JAepikaBu 4epes
NOTEHIIMHY HeOe3MeKy iX BHUKOPUCTaHHSA. Takuii KOHTPOJb CHPSMOBAaHUN Ha
NOMepe/KEHHST TPABOMOPYIIEHb 1 HEAOMYIICHHS BUKOPUCTaHHS MHUX OO €KTIB Yy
3JIOUMHHUX IUIIX [3].

[Tonpu mMpoke BUKOPUCTAHHS TEPMIHY «I03BUIbHA CUCTEMAY, €AUHOTO MIAXOMY
70 HOro TpaKTyBaHHSA HE ICHYe. 3 OJHOTO OOKy, il pO3INIAJAIOTH SIK PI3HOBH]
CHeIiagbHOI aIMIHICTPATUBHOI TISUTPHOCTI, @ 3 1HIIIOTO — SIK SBHIIE, OJIU3HKE 32 CBOEIO
OPUPOAOI0 JI0 JIIEH3YBAaHHS. Y IIUPOKOMY 3HAUYEHHI JO3BUIbHA CHCTEMa OXOILIIOE
MOPSIIOK 3M1MCHEHHS OyIb-IKUX i, 10 TOTPeOyIOTh CIEHIIbHOTO J03BOJY, SIKHUIM
HAJIAETHCSl OpraHaMu MyOJIIYHOT aqMiHICTpaIlli.

VY By3bKOMY PO3yMIHHI JIO3BIIbHA CHCTEMa CTOCYETHCS JIUINE TUX OO0’ €KTIB, SKI
BU3HAYCHI Y BiATOBIZHOMY TIOJIOXKEHHI. MI/IeThcs Mpo MpeaMeTH, MaTepiany Ta iHmi
00’€KTH, HEKOHTPOJILOBAHE BHUKOPUCTAHHA SKUX MOXE CTaHOBUTHU 3arposy
IPOMAJICKOMY TIOpANKY, Oe3neni TrpoMaasH abo OyTH BHUKOPUCTAHUM 13
MIPOTHUIIPABHOIO METOIO.

OTxe, 103BUIbHA cHUCTEMA — 1€ c(pepa MpaBOBUX BIAHOCHH, B AKI KOMIIETEHTHI
OopraHu IyOJIIYHOT BIAJW 3A1MCHIOIOTH AISUTBHICTH 3a 1HINIATUBOIO (i3u4HOi abo
IOpUUYHOI 0COOM, TIPEIMETOM SIKOi BHCTYNA€ CYBOPO BHU3HAUYEHE UYHWHHUM
3aKOHOJIABCTBOM KOJIO 00’ €KTIB, 110 TOTPEOYIOTh OCOOIUBOTO HATJISAY Ta KOHTPOJIIIO
3 OOKy JIep»KaBU Ta Pe3yJIbTATOM SIKOi € BHJlaya 1HAMBIIYaIbHOTO aKTa JI03BUIHHOTO
xapakTepy. [0JIOBHOIO OCOOJMBICTIO aJAMIHICTPATHBHO-TIPABOBOTO PETYIIOBAHHS
J03BUTLHOT CHCTEMH B YKpaiHi € HasSBHICTh YIPaBIIHCHKHX IHCTHTYTIB ITyOIIYHOT
BJIaJ¥, BHACNIIOK iSTTHOCTI SIKUX CTBOPIOIOTHCS YMOBH IS peati3allii i 3aXucTy
mpaB Ta cBOOOJ TPOMAJISH Y 111l cdepi.
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IHTETPALIS JAHUX €IUHOTO JEPYKABHOI'O
PECCTPY PEUOBUX MMPAB HA HEPYXOME MAWHO TA
IHIIIUX PEECTPIB: BILJIUB HA SIKICTh
MOCBITYEHHS TIPABOYMHIB PO BUTYYKEHHS

Cxasip Haragnis BagumiBaa

CrynenTtka 2 xypey 3a OC «Marictp»

cnemiamzanii «HotapiaT»

HaguaneHo-HaykoBoro [ncrutyty npasa

KuiBchkoro HaiioHanbHOTO yHiBepcuTeTy iMeHi Tapaca [lleBuenka

Cporogni HoTapiaJibHa MAISUTBHICTE B YKpaiHi Bce OUIbIIE I1HTETPYETHCS B
iHdopmarliitHi cucreMu JepxkaBu. BigmoBa BiJi aBTOHOMHOTO (PyHKIIIOHYBaHHS
peecTpiB HAa KOPUCTh CTBOPEHHS €IMHOTO LIU(POBOTrO KOHTYPY, A€ JlepKaBHUM peecTp
pedyoBux mpaB Ha Hepyxome MmaitHO (JIPPIT) B3aemomie 3 JlepxaBHUM peecTpoM
OOTSDKEHb pyxoMmoro MaiiHa, CnHaakoBUM peecTpoM Ta €AMHUM PEECTPOM
JOBIPEHOCTEH, paluKaJIbHO 3MIHIOE apXITEKTypy HOTapiajbHOTO mpouecy [3]. Meroro
JAOCTIDKEHHSI € pO3IVIsiA TOTO, SIK ISl IHTErpallis BIUIMBAE€ Ha IOMEPEIKYBaIbHY
(GyHKIII0 HOTapiaTy Ta 0€3MeKy HUMBUILHOTO OOITY.

[lle mecATUMITTA TOMY HOTaplyC IMOKJIaJaBCsl NMEPEBa)KHO Ha MarepoBl HOCIT Ta
BUTATH, 110 CTBOPIOBAJIO PU3UKH YACOBOI'O PO3PUBY MK (PAKTUYHUM OOTSKEHHSIM
MaiiHa Ta OTpUMaHHAM iH(popmallii Tpo Hboro. ChOrOAHI 1HTErpaLis JaHUX 103BOJISE
peaizyBaTH NMPUHLMUII «EAUHOTO BikHa». Hotapiyc, matoun noBuuii noctyn no JPPII,
BHCTYIIA€ OJJHOYACHO 1 IK 0c00a, 1110 TTOCBIIUY€E TPABOUHH, 1 K JePKaBHUKM PEECTPATOP
[4]. Lle HiBeMIOE PU3UKH MOABIHHOTO MPOAAXKY Ta CIPOIIYE MPOLEAYPY s Cy0’ €KTIB
mpaBa, MPOTe 3HAYHO MiJIBUIIYE MPOdeciiiHy BIAMOBIIATBHICTE CAMOTO HOTapiyca 3a
KOPEKTHICTh BHECEHUX JaHUX.

SIxicTh HOTapladbHOTO TOCBITYEHHS MPABOUYMHY 3 BITUY>KEHHS HEPYyXOMOCTI
MpsIMO KOPEJIIOE 3 TOBHOTOIO Ta JOCTOBIPHICTIO 1H(opMallii mpo 00’€KT Ta ioro
BJacHMKa. B ymMoOBax 1HTErpoBaHOTO IU(PPOBOTO CEpeAOBUIIA TOHATTS «HOPUINYHOI
YUCTOTH» TepecTae OyTH IWIIEe MUTAHHSIM TEPEBIPKA MPaBOBCTAHOBIIOBAIHLHOTO
JIOKyMeHTa. 3aBasiku iHTerpallii JlepaBHOTO peecTpy pEuoOBUX MpaB Ha HEPYyXOMe
maiiHo (JPPII) 3 iHmMMH peecTpamu, HOTaplyC MOXe 3AIHCHUTH NPEBEHTUBHUN
KOMIUJIEKCHUM ayauT 00’ €KTa 3a KiJIbKOMa HalpsIMKaMHu.

[lepmmm e interparis JIPPII ta €auHoro nep»aBHOTr0 peecTpy CyAOBUX PillI€Hb,
[0 HaJa€ HOTapiycaM 3MOTY BHUSBISITU TOTEHLIMHO NPUXOBAaHI CYAOBI CIIOpH.
IcnyBana mpakTrka, KOJIM HA MOMEHT BUYMHEHHS MIPABOYMHY CY/ BXKE€ BHHIC PIllIEHHS
npo apewT abo aHyTIOBaHHS MOIMEPEIHbOro JTOTOBOpPY, aje MarepoBa yxBaja IIe He
HaJiinIa 10 peectparopa. ChOrofH1 TOCTY 0 PEECTPY CYAOBHX PIllIEeHb 32 HOMEPOM
o0’exta un [1Ib BnacHuka n03BoJIsie HOTaplycCy A1arHOCTYBAaTH PU3MKH IlI€ Ha eTari
M1ATOTOBKU MPABOYMHY Ta (PAKTUYHO YHEMOXKIIUBIIIOE BIUY>KEHHS «CIIPHOTO» MaiiHa

[1].
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[lo-mpyre, iuTerpaimiss 3 €auHUM peecTpoM OOpP>KHUKIB 1 ABTOMaTH30BaHOIO
CUCTEMOIO0 BHUKOHABYOTO TMpoBajKeHHs. llepeBipka cTae OUIBII SKICHOIO uepes
aBTOMaTU4HEe OJIOKYBaHHS PEECTPALIMHMX [1H, AKIIO MPOJAaBelb 3aHECEHWH B I
peectpu. Lle 3abe3nedye 3axucT mpaB HE JIMIIE MOKYMISA, a ¥ KpeAUTOpiB (30KpeMma,
0aHKiB Ta JAepkaBH), 3a11001rarouy BUBEICHHIO aKTHUBIB OOp kHUKOM. J11s1 HOTapiyca 11e
O3Ha4Yae, 110 BIH OTPUMY€E aBTOMaTU30BaHUI 1IHCTPYMEHT JJIs BIZIMOBH Yy HOTapiajbHIM
i1, skl 0a3y€eThCsl Ha HAJIMHUX JAHUX CUCTEMHU, a HE Ha Cy0’ €KTUBHUX TBEPIKEHHSX
CTODIH.

[To-Tpete, imTerpamis 3 [epxkaBHum 3emensHuM kagactpoM (/I3K) Bupimrye
dbyHIaMeHTanbHy MpoOJIeMy HEBIAMOBIAHOCTI AAaHMX NP0 3€MEJbHY IUISIHKY Ta
po3TamoBaHuil Ha Hi OynuHOK. [IpHHIMI «€THOCTI IOPUAMYHOI JONI» 3eMETbHOI
ninstHky Tta OymiBm (cT. 120 3K VYkpainu) peanizyerbes yepe3 aBTOMaTUYHUNA OOMiH
JAHUMU: HOTapiyc MpHU BIIUY>KEHH1 Oy/iBil 3000B’sI3aHUI MEPEBIPUTH KaJaCTPOBUN
HOMEp Ta LIIbOBE NMpu3HayeHHs 3eMil. Otxe, cunxponizauisa JPPII 1 JI3K no3Bosnse
YHUKHYTH «HaKJIaJ0K» AUISHOK YM MPOJaxXy OyIuHKY Oe3 HaJeKHOro O(pOpMIICHHS
IpaB Ha 3e€MJIIO, II0 paHiuie OyJ0 MOIIMPEHOK MPOOJIEMOIO 1 TPUBAJIOK CYHIO0BOIO
TATAHUHOIO.

OkpeMUM acneKTOM SIKOCTI € TepeBIpKa CyO’€KTHOTO CKJIaAy 4Yepe3 IHTErpariro
3 HepxxaBuuM peectpom akTiB 1uBLIsHOTO cTany (JJPALIC). Lle no3Bosse HoTapiycy B
pEeXUMI peasIbHOTO Yacy nepeBipuTH [3]:

e Cimeilinuii cTan npoaaBus: uui Oyna HepyxoMmicTh HaOyTa B U001, IO
BHUMAarae 3roffl JIPYroro 3 TOAPYXKS, HaBITh SIKIIO B IPABOBCTAHOBIIOBAILHOMY
JOKYMEHTI BIIACHUKOM 3HAUUTHCS JIUIIE OHA 0COo0a.

e @akT cMepTi: 3an00IraHHs MAXpaChbKUM CXeMaM 3 BIIUY>KCHHS MaifHa BiJ
IMEHI oMepiaux oci0 3a miIpoOIeHUMU TOBIPEHOCTIMHU.

e PonuHHi 3B’A3KHM: 10 € KPUTUYHUM MpU peai3alii MepeBakHOIo IpaBa
KYIIIBJIl YaCTKHU y CIUIbHIM YaCTKOBIM BJIACHOCTI.

IIpukiaa BILIMBY HA MPAKTHUKY:

o enposaodoicenns inmeepayii Homapiyc mie auue 3002a0y8amucs npo HAs18HICMb
w06y, aKuwo 6 nacnopmi He 6y10 8i0n08iOHOI 8iOMimKuU. 3apas npamuil 3anum 0o
J[PAL]C oOae wpuouuno 3Hauywyy 8i0nogiob, w0 pobume NepegipKy «UUCmOomuy
00 ’ekma abcontomuo0, a He IMOBIPHICHOTO.

Bapro nigkpecnuTu 1 Te, U0 caMa IHTerpauis JaHUX CTBOPIOE HOBY MpoOiIemy,
«1H(pOPMaLIIMHOTO TIEPEBAHTAKEHH» HOTapiyca 1 TEXHIYHUX MOMUJIOK, sIKI OyIyTh Y
peecTpax. SIKICTh TEpPEBIPKU 3JICKUTHh BiJ TOTO, HACKIILKHM KOPEKTHO JaHi Oyiau
nepeHeceHi 3 mamepoBux apxiBiB BTl no enekrponHux 6a3. ToOTO HUHIIIHS
«IOpPUAMYHA YKCTOTa», 1€ OaJlaHC MK JOBIPOIO JO aBTOMATH30BAaHOI CHCTEMH Ta
npodeciiHUM CKeNTHIIM3MOM HOTapiyca, iKW MMOBUHEH 31CTaBIATH IUGPOBI AaHi 3
OpUTiHAJIaMU JIOKYMEHTIB.

Hactynmaum kpokom iHTerpariii crae BIpoBapkeHHs cuctemu «E-HoTapiaTy, e
KOKEH €Tal MOCBITYCHHS MpaBOYMHY (BiJl 3aMKUCy HA MPUIMOM J0 apXiByBaHHS aKTa)
Oyne uudpoBuM ciiioM. BHKOpUCTaHHS TEXHOJOTii PO3MOJIICHUX PEECTPIB
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(Blockchain) morio 6 3a0e3neunTi HEMOXKIIUBICTh BUAATICHHS 3aMKCIB [P0 apeIITH YU
OOTsDKEHHS 3aJHIM YHCIIOM, IO € KPUTHYHO BAXKJIUBUM JJisi OOPOTHOU 3 «HOPHUMU
pEeeECTpaTopamm.

Brmme mudpoizaiii Ha AKICTh HOTapiadbHUX I B YKpaiHi HE MOxe OyTu
npoaHalizoBaHuii 0e3 3BEpHEHHS /0 JOCBIy KpaiH, II0 € JiJiepaMu 30KpeMa y
PO3BUTKY €JIEKTPOHHOTO YpsAyBaHHS Ta KJIACHMYHOIO JIaTUHCHKOTO HOTapiary.
HaitbmummumMu 1o ayxy no mnopiBHsSHHA € Mozem Ecronii Tta HiMmeuuwnu, mo
JE€MOHCTPYIOTh Bl Pi3HI, OHAKOBO €()EeKTHBHI MOAEII 1HTErpaiii AepKpPeecTpiB y
HOTapiajdbHy MPAKTUKY.

EcTtoHCcbKka Mogenb: mMoBHa iHTerpauia ta ekocuctema X-Road. EcToHia €
BM3HAHMM CBITOBUM nigepoM y cdepi yndpposoro Hotapiaty. OCHOBa IXHBOTO
ycHixy - 11e cucrema oominy iHpopmartiero «X-Roady, mo miarpumye 6e3nepediitny
IHTErpalilo MDK YycCIMa JepXaBHUMU 1H(GOPMALIMHUMHU cUcTeMaMu. EcToHChKa
MOJIeNIb: HOTapiyCc IHTETpOBaHWl B CHUCTEMY HE SIK 30BHIIIHIM KOPUCTYBa4, a SK
CIIpaBXHiM By30J1 IUPPOBOI AEp>KaBHOI MEPEKI.

KitouoBa 0cobnuBicTh — 1€ IpUHIMN «e-Notary», y BHUIIAI SIKOTO BHUCTYIA€
crieniams3oBaHa iHGopMalliiHa cucTeMa, IO cama BTATye 1HdOpMaIlIo IIpo
HEPYXOMICTb, HOTO OOTSKEHHSI, OAATKOBY 1CTOPIO Ta KUTTE3AATHICTh OCIO M1 Yac
BIIKDUTTA HOTapiaJibHOI CcOpaBu. SKiCcTh 3ameBHEHHs TpaH3akuid B EcToHii
3IIACHIOETBCS yepe3 npuHuun «Once-Only» (Jiviie oquH pa3): AepkaBa HE Ma€e IIpaBa
BUMAaraTi BiJ rPOMaJsiHMHA NANepoBy OOBIAKY, SAKIIO 11 JaHI BXKE € B OyIb-SIKOMY
peectpi. g HoTapiyca 1€ O3Hayae, IO HaBITh Takl JeTail, fK IUIATeXl IO
KOMYHaJIbHUX MOciyrax adbo Oyab-siKi HeoruiayeHi mrpadu, Mo MOTEHIIHHO MOXYTh
3aIIKOUTH IIPOJAXKY, IEPEBIPSIOTHCSA aBTOMAaTUYHO. ToOTO, €CTOHCKA IHTerpalis aajia
MOXJIMBICTD “TUCTAHIIIHHOTO MOCBITUEHHS ’, TIPH IKOMY HOTapiyc MIATBEPIKYE 0COOY
3a B1JICO3B’SI3KOM Ta CHCTEMa aBTOMATUYHO MOPIBHIOE 610METPit0 00IMYYs 3 TaHUMHU
MACIOPTHOTO PEECTPY.

Himenbka momens: Oesneka 1 «EnexkTpoHHui apxiB akTiB»y HimeuyuwmHa, sk
0aThKiBIIMHA KJIACUYHOTO JIATUHCHKOTO HOTapiary, MPOIOHY€E O1IbIIl KOHCEPBATUBHUIA,
aJie HaJ3BUYaHO HAIIMHKUH TiaXia A0 iHTerpamii. HiMernbka Moens 30cepekeHa Ha
0€3MeuHOCTI MepelaBaHHs JaHuX MiX HoTapiycom 1 [lozemenbHumu kuuramu. Ha
Biaminy Big Ecrtonii, y HimeuunHi mocraBieHo 3aBaaHHs cHoOpMyBaTH 3axulleHy
MepeKy HOTapiycCiB 130JbOBaHY BiJ] 3araJibHOI Mepexi [HTepHeT.

Baxnuse miarpynTs a1 iHterpaiii B Himeuuuni Oys0 3akiajgeHo 3a JOMOMOTOI0
«EnekTpoHHOro apxiBy HOTaplaJlbHUX akTiB». Y Tpolieci mepeaadl HepyXOMOCTI
HOTaplyC HE MPOCTO 3aMHUCY€E JaHl J0 PEECTPY, a popMye HUPPOBY KOIIIO aKTy, IO
ofpa3y X HAIA€ThCS PEECTpAIlIHHUM OpraHaM depe3 3axXuIleHud KaHal. SKicTh
BOJICBUSIBJICHHS 320€3MEUyETHCS TYT MOABIHHOIO MEPEBIPKOIO: CIIEPIITY HOTApiyCcoM 3a
JIOTIOMOTOI0  ITU(POBUX I1HCTPYMEHTIB, a TOTIM 3 aBTOMAaTH30BAaHOIO CHCTEMOIO
nepeBipku muricHocTi ganux [lo3emenbHOi KHUTH. HiMenbkuii 10CBix HaA3BUYANHO
IIHHUWA 171 YKpaiHU y TUTaHHI CTBOpPEeHHs cuctemu «E-HOTapiar», TOMy IO BiH
JIEMOHCTPYE, IO 1HTETpaIlisi PEECTPIB HE Ma€ MPHU3BOAUTH IO KOMIIPOMeETallii poJi
0COOMCTOTO KOHTPOJIKO HOTapiyca 3a 3aKOHHICTIO BOJICBUSBIICHHS.
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[TopiBHSHHS X MOJEIEH JO3BOJISIE OUIKYBATH, IO YKpaiHa 1 JaJli pyXaTUMEThCS
«cepenHiM nusxom». Mu 3ano3nuyemo y Ectonii koH1erniro 6ararodyHKIiOHAIBHUX
peectpiB Ta cepricy «Jlis», a y HiMmedunHi — BHCOKI CTaHIApPTH BiANOBIIAIBLHOCTI
HOTaplyca sIK «BapTOBOT'0» PEECTPY PEUOBUX MPAB.

[udpora TpaHchopmarllis HOTapiadbHOTO TMPOLECY JOKOPIHHO  3MIHIOE
apXITEKTypy 3axHCTy MallHOBUX IpaB, TpaHC(OpMYIOuM HOTapiyca 3 peecTparopa
JOKYMEHTIB y aHaIITHKa IU(PPOBUX JaHUX. [HTEerparlis JlepxkaBHOTro peecTpy pedoBUX
mpaB Ha Hepyxome MaitHO 13 cymibkauMmu peectpamu (APALIC, €APCP, Peectp
OOp’KHUKIB) JI03BOJIIE peaii3yBaTH NPUHIHUI «ETUHOTO BIKHA», M0 KPUTUYHO
MiBUIILYE SKICTh MEPEBIPKU «IOPUIUYHOI YUCTOTH» 00 €KTa Ta MiHIMI3Y€E PHU3UKU
penepeTna.

BnpoBamxenns iHcTpymeHTiB e-HoTapiaty (KEII, «is.Iliqnucy, nucranuiiine
MOCBIAYCHHSI) HE TIOBUHHO HIBEIIOBAaTH 3acajd JIATUHCHKOTO  HOTapiary.
OntumanbHOIO € «riOpujgHa Monenb», jAe uudpoBa Bepudikalilis MOETHYETHCA 3
0COOMCTUM KOHTPOJIEM HOTapiyca 3a BUILHUM BOJIEBUSBIICHHSIM CTOpiH. BpaxoByroun
nocBig Ectonii Ta HiMewunHHM, NpPIOPUTETHUMH HANpsIMaMU BIOCKOHAJICHHS
BITUM3HSHOTO HOTapiary € CTBOPEHHS €IMHOTO PEECTPY JIO3BOJIIB OpPraHiB OIIKH,
BIIPOBAKEHHS Bijleodikcallii HOTapiaIbHUX JIId Ta MEpexiJl 10 IEHTPaIi30BaHOTO
€JIEKTPOHHOT'O apXIiBYy.

Y migcymky, 1udpoBizaiis 3MIIHIOE TPEBEHTHBHY (YHKIIIO HOTapiary,
3a0e3Mneuyoud  CTa0lIbHICTh LUBUIBHOTO O0OpOTYy Ta 0€33alepedHiCTh IpaBa
BJIACHOCTI B IU(PpOBOMY CEpEIOBUIIII.
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OCOBJIMBOCTI HOTAPIAJIBHOI'O NOCBIAYEHHA
INPABOYHUHIB 3 BIJUYKEHHA HEPYXOMOI'O
MAHHA B YMOBAX [HIU®POBI3AILIII: MPOBJEMU
BUKOPUCTAHHA KEII TA PEECTPIB

Cxasip Haragnis BagumiBaa

CrynenTtka 2 xypey 3a OC «Marictp»

cnemiamzanii «HotapiaT»

HaguaneHo-HaykoBoro [ncrutyty npasa

KuiBchkoro HaiioHanbHOTO yHiBepcuTeTy iMeHi Tapaca [lleBuenka

CydacHuil eTanm pO3BHUTKY IMBUILHOTO 000pOTY B YKpaiHi XapaKTepu3yeThCs
MIBUKOIO 1TM(pPOBOIO TpaHCchopmalli€ero, Mo (GyHAaMEHTATBHO 3MIHIOE TPATUIINAHI
3acaau JIaTHHChKOTo HoTapiaty. [lepexin no kouuenuii «E-HoTapiaty» cTaBUTH mepen
BUYCHUMHU Ta TMpPAKTHUKAMU THUTaHHS, SK 3a0e3nmedynTu OanaHC MK IIBUAKICTIO
TpaH3akIid Ta iXHbow Oe3mnekoro [1,2.3]. Hotapiyc, sik jeneroBaHuil mpeicTaBHUK
JepxaBH, y HU(POBOMY CEPEIOBUILII IEPETBOPIOETHCS 3 TOTO, XTO PEECTPYE MANEPOBI
JOKYMEHTH, Ha TOT0, XTO HMIATBEPKYE TOCTOBIPHICTh HU(POBUX JAHUX, IO BUMATAE
BCTAHOBJICHHSI HOBUX MPOIECYyaTbHUX CTaHIapTiB.

besymoBHO, nudpoBa Tpanchopmallis HoTapiaTy HE Mae OOMEXYBATHCS JIUIIIE
OLM(pPYBAHHAM IIAIIEPOBOTO JOKYMEHTA. MIeThcs Ipo NMPHUHIUIOBO HOBHIl MiXix B
npasl, 1€ POJb MEYaTKU Ta MIANUCY 3aMIHIOE HaAldHUN nudpoBuid 3axuct. Pazom 3
THM, YU 3MOX€E HOTaplyC y MallOyTHhOMY 3a0€3MEeYUTH OCOOMCTY 3yCTpiy KIIIEHTIB Ta
iXHIO CTIPaBKHIO 3rO/ly 3AJIUIIAETHCS BIIKPUTUM MUTAHHSIM. B yMOBax BUKOpUCTaHHS
JTUCTAHIIMHUX 1HCTPYMEHTIB BHHUKA€ PU3UK HIBEIIOBAHHS MPEBEHTUBHOI (YHKII
HOTapiyca, OCKUIBKM €KpaH MOHITOpa HE 3aBXKIU J03BOJISE€ MOBHOILIHHO OIIHUTH
IICUXOJIOTIYHUI CTaH 0coOM, BIJACYTHICTh Ha Hei THCKy 3 OOKy TpeTiX oci0 abo
PO3yMIHHS HEIO TPABOBUX HACIIKIB BUMHIOBAHOT Jii.

Y  koHTekcTi 1uuMdpoBizalii HOTApiaJIbHOTO TOCBIMYEHHS MPABOYMHIB 3
HEPYXOMICTIO OCOOJIMBOi yBaru 3aciyrOBY€ IMOPIBHSHHS CHOCOOIB 3aCTOCYBaHHS
KBaJT1(PIKOBAHOTO €JIEKTPOHHOTO MIiAMMCY: 3BUYHUX arapaTHUX HOCIIB (TOKEHIB) Ta
xmapHoro pimeHHst «is.Ilignucy [1,7]. Bubip MK HUMH CTOCYEThCS HE JUIIE
3py4HOCTI, a Haimepiie, OPUIAUYHOI O€3MeKH Ta TapaHTili aBTEHTUYHOCTI
BOJICBUSIBJICHHSI CTOPIH.

Tpaguuiiini anaparHi HOCI1 (TOKEHHU), SIK1 30epiraloTb KpUNTOrpaQiuHUi K04 y
3aXUIIEHOMY MOJTYJI1, IOBTUM Yac BBAXKaJIUCS HAaWHAIIMHIIIIMM CIOCOOOM MiANMUCYBaTH
JIOKyMEHTH B HOTapiari. [ 0710BHaA miepeBara TOKeHa, y TOMY, 10 3aKPUTHH KITFOY HIKOJIH
HE TTOKUJIA€ HOCIH 1 TOT0 HEMOKIIMBO CKOTIIOBAaTH. AJie B HOTapiajdbHIN MPAKTHUIll BKE
BUHHUKAE PHU3UK «(PI3UYHOTO BITUYKEHHS» KIIO4a BiJl BJIACHWKA. TOKEH MOXKHA
BPYUMUTH TPETI 0co0l pa3oMm 13 mapojem, mo (aKTHYHO BITKPUBAE MOXKIUBOCTI
MIIMUACAHHS JIOTOBOPIB BIMUY>KEHHS HEPYyXOMOCTI 0e3 Oe3rnocepeaHnboi ydacTi
BiacHuka. Horapiyc, orpumaBmu nokymeHT 3 TakuMm KEII, TexHiuHo moOaduth
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KOPEKTHUH MIJIHC, ajie He 3MOXKe JII3HATUCS, Y1 CaMe BIIACHUK Y 11 MOMEHT HaTHCKaB
KHOIIKY T1ITUCaHHS.

Haromicte  «ia.Ilinmucy OGa3zyeTbcs Ha  aOCOMIOTHO  1HIIOMY  CIOCOO1
imenTrdikaiii ocobu 3apasku TexHousorii Liveness Detection (mepeBipka oOnu4aus B
peanbHOMy 4Yaci) [7]. BukopucTaHHs 1IbOTO CEpBICY Yy HOTapiaTi MOBHICTIO yCyBa€
MOJIUBICTh 3aCTOCYBaHHS KJIOYa TPETIMU oOco0aMu, aJke JUIisl MiJIUCaHHA
HOTaplyCcOM JOKyMEHTa HEOOXITHO CIIBCTaBUTH TI'POMAJIIHUHA, SIKMM IMAMNHUCYE, 13
3armcoM y JlemorpadigaoMmy peectpi (Ha OCHOBI OioMeTpudHOTO macmopra abo ID-
KapTKu). 3 TeopeTUaHoro nomsiy, «Jis.Iligmucy HacKiNbKH 1€ MOXKIIUBO, HAOIIKAE
upoOBHA MAMHUC [0 BIACHOPYYHOTO, OCKUIBKH BiH CTa€ OPraHIYHOI YaCTHHOIO
JIFONTUHHU.

Ane HaBiThb Npu BUCOKOMY piBHI Oe3neku «/lis.Ilignuc» He mo30aBieHui
HEJOJIKIB Y BUKOPUCTaHHI JJIs MIJNMCAaHHS MTPaBOYMHIB 3 HepyxoMicTio. [lo-nepiue,
1€ 3aJEeXKHICTh BlJI HAAIMHOCTI JAEPKABHUX PEECTPIB Ta SKOCTI 3B’SI3KY Y MOMEHT
o6iomerpuyHoi ineHTudikarii. [To-gpyre, mocrae puaudYHaA IUIeMa: SIKIIO JOIWHA
nepeOyBae MiJl MPUMYCOM (HampUKIIaJ, B OJHIM KIMHATI 3 BUKpaJauaMu), TEXHIYHO
OloMeTpis MiATBEPAUTH ii 0cO0y, aje HOTaplyC, sIKUA TUBUTHCS Y KaMepy B 1HIIOMY
MICII, HE 3MO)K€ MOOAYUTH >KOAHMX OYEBHJHUX O3HAK TUCKY. Y BHHAIKy X 3
arapaTHUM TOKEHOM, SIKUI 3aCTOCOBY€ETHCS IPU OCOOMCTOMY BI3UTI 10 HOTapiyca, ek
PUBUK MIHIMI3Y€ThCA MTPOQECIHHUM JOCBIIOM HOTapiyca [2].

OTxe, B CydyacHUX peajisix poOOTHM HoTapiary "TiOpuaHUNA" MmiaxiJ € HanOUIbII
po3yMHHMM. /[l MpaBOYMHIB 3 BIAYY)KEHHS HEPYXOMOCTI ONTHMAJIIBHUM €
Bukopuctanus «lis.Ilignucy» sk nomaTtkoBoro eramy Bepudikalii HaBITH MiJ 4Yac
OYHOTO BI3UTYy JO0 HOTapiaJbHOiI KOHTOpu. lle nae Ham 3mory 3abe3neduTu
OJHOYACHUN KPUMNTO3aXUCT JOKYMEHTA, MIATBEPAUTH IOHOBHUN OlOMETPUYHUNA
11eHTU(1KaTop 0COOM, a TAKOkK BUKOHATH MPEBEHTUBHY (PYHKIIIF0 HOTAaplyca 3aBIsSKU
0COOMCTOMY CIUJIKYBaHHIO 3 KIIEHTOM. Take TIMO€JHAHHS TEXHOJOTIM JTO3BOJIUTH
MIHIMI3yBaTH HEJIOJIIKHU K KJIACHYHUX TOKEHIB, TaK 1 MOOILJTbHUX PIllIEHb, CTBOPIOIOYH
MaKCHUMAaJIbHO HaA1iHY cXeMy JUIsl 00ITy HEepyXOMOTO MaifHa.

Takox, BApTO OKPECIUTH TEMY B3a€EMOZIT 3 JIepKaBHUMHU PEECTPAMU Ta MUTAHHS
kibepOesrekn. Ha  cboromni  e(QeKTUBHICTH  HOTApiajJbHOTO  TMOCBIAYEHHS
0e3mocepeIHbO 3aAJICKUTH Bl CTabUIBHOCTI poOoTH [lep>kaBHOTO peecTpy pedoBHX
paB Ha HEpyXoMe MalHO Ta IHIMX CyMDKHHUX peectpiB [3,7]. Hapasi omniero 3
aKTyaJIbHUX MpoOJeM € «YacoBUM Jiar» MIK MOMEHTOM 3[1MCHEHHS TEepeBIpKU
iH(opMmallii B peecTpi Ta MOMEHTOM BHECEHHSI HOBOTO 3aIlKCY, 110 32 IEBHUX 00CTaBUH
MOKE CTaTH JIa31BKOIO JUISl MOJBIMHOTO BiA4Y>KEHHS OJHOTO 1 TOTO X 00'ekTa. OKpiM
1bOT0, LIEHTpati3allis JaHUX Y JIep>KaBHUX PeecTpax MiJBUILY€E pU3UK Kidep3iaoMy. B
1[bOMY KOHTEKCTI MEPCIEKTUBHOIO € TEXHOJOT1s po3noaiiaeHoro peectpy (Blockchain),
ska O poOMITa HEMOXKJIMBUM HECAHKIIIOHOBAHE PEIaryBaHHS 3aKCIB 3aHIM YHCIIOM 1
3a0esrnevyBaja 0 MOBHY IMPO30PICTh ICTOPIi MEPEXOIIB MTPaB Ha 00'€EKT HEPYXOMOCTI.

BusnadenHst HanpssMy pO3BUTKY IU(PPOBOTO HOTapiaTy B YKpaiHi HEMOXKIUBE 0e3
BpaxyBaHHs JI0CBIly KpaiH-y4acHHIIb M1>KHapOJAHOTO COI03Y JIATHHCHKOTO HOTapiary,
K1 BXK€ 1HTErpyBajil CyyacH1 TEXHOJIOTI y MPOIECH BiIUYKEHHS HEPyXOMOTO MaiiHa
[5,6,8]. OcobnmBO KOpUCHUMHU /I YKPAiHCHKOTO TipaBa € npakTtuku EcTowii, sika €
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CBITOBHUM TMPHUKIAIOM IIU(GPOBOTO ypsiyBaHHs, Ta OpaHilii, 0 KIACHYHO TPUMAETHCS
NaHYIOUUX TPAJULIA JATUHCHKOTO HOTapiaTy, MPOTE TAKOXK HE YHUKAE 3MIH.

Ecronceka Momenb («e-Notary») 0a3yeTrbcsi Ha TPUHIMINT  MaKCUMaJIbHOI
Jernarnepusaiii Ta 1HTerpamii. YHIKaJdbHICTb €CTOHCHKOTO JIOCBIy IIOJISITaE 'y
BUKOpHUCTaHHI cucteMu «X-Road» — pdeneHTpani3oBaHoi Mepexi, IO J03BOJISE
HOTaplyCy B PEXKHMI peajlbHOTO 4Yacy OTpUMYyBaTH AaHi 3 moHan 20 aepskaBHUX
peectpiB 0e3 pgomatkoBux 3anmuTiB. B EcToHIi 3ampoBajpkeHO  Mpoleaypy
TUCTAHIIIHHOTO TOoCBiqUeHHs paBounHIB (Remote Authentication), ae inmeHTHdiKaIis
ocobu 3miiicHIOeTbCs 3a gonomoroio ID-xaptku a6o Mobile-ID y moennanni 3
BIJICO3B’SI3KOM BHCOKOi YITKOCTI. ABTOp 3BepTa€ yBary Ha Te€, IO €CTOHCBHKE
3aKOHOZABCTBO IOKJIA/Ja€ Ha HOTaplyca OOOB’SI30K BECTH BiJI€03alUC MPOLEAYypU
MOCBITYEHHS, SKUM 30€pIra€TbCsi B EJIEKTPOHHOMY apXiBl $K JOKa3 BUIBHOIO
BOJICBUSIBJICHHS CTOPiH. Takuid miAXiJl MIHIMI3y€ PU3UKH OCKAp>KEHHS IMPABOYMHIB 3a
MOTHBAaMHU BIJICYyTHOCTI JI1€3/IaTHOCTI UM HASIBHOCTI IPUMYCY, OCKIJIbKH Biaeodikcais
€ 00’ €KTUBHUM IMIATBEPPKCHHSIM 00CTaBUH BUMHEHHS Jii.

®panny3pka Mozenb e-HoTapiaty (mozpens «L’acte authentique sur support
¢lectronique» a6o AAEFE) inakma Ttum, mo mudposi3allis ClpsMOBaHA HE JIUIIE Ha
CTBOPEHHSI MOXJIMBOCTEH JUJIsl JUCTAHUIMHUX B3a€EMHMH CTOpiH, a W Ha Oe3meky
30epiranss Ta nepegayi iHpopmariii. ¥ dpaniiii HOTapiycu KOPUCTYIOThCS 3aXUIICHOIO
Mmepexeto «REALy», sika € BimokpemsieHoro Bif myOmiuHoro IntepHery. OcoOnuBe
3HaYeHHs Mae «EnekTpoHHuil peectp HoTapianbHuX akTiB» (Central Minute Storage),
y SKOMY KOMil BCIX TOCBIJYEHHX HOTaplyCaMH IIPAaBOYMHIB 13 HEPYXOMICTIO
30epiratoTecsi y 3amM(ppoBaHOMY BUIVISIAI mpoTsroM 75 pokiB. Ha BiamiHy Bix
€CTOHCBHKOI MoJeni, (paHIly3bKe 3aKOHONABCTBO € OUIbII KOHCEPBATUBHUM MO0
MOXJIMBOCTEH TMOBHOI JUCTAHIIIMHOCTI BITYY>KEHHSI KUTJIA, HAJAlO4M TepeBary
(GI13MYHI TPUCYTHOCTI CTOPIH y HOTApialibHId KOHTOpPl, A€ MIJNUCAHHA akKTy
B110yBa€ThCs HA ITpalyHUX IUIAHIIETaX 3 OJIHOYACHUM HAKIIAJIEHHAM €JIEKTPOHHOTO
IIMACY HOTapiyca.

3 HaBeJEHUX NPHUKIAAIB MOXKHA 3pOOWTH TIEBHI BUCHOBKH 1 MOPIBHATH I1X 3
YKpPaiHCbCHbKUMU pealiiMu. ECTOHCHKUUM NTOCBII € KOPUCHUM Yy TUIaHI TEXHIYHOI
B3a€EMOJIIT peecTpiB, a (paHIly3bKHil, y MOOYI0OBI HAIIHHUX EIEKTPOHHUX apXiBIB 1
3aXUIEHUX KaHaax 3B’ a3Ky. s Ykpainu BIpoBaHKEHHS «BIPTyaIbHOI HOTApiadbHOI
KOHTOPH» 32 €CTOHCHKUM 3pa3KoM Oyiio 6 MOMIJIMBUM 332 YMOBH BHUPIIIEHHS TPOOIEMH
M(dpoBOI HEPIBHOCTI Ta rapaHTii KibepOe3rneKu Ha PiBHI KIHIIEBOTO KOPHUCTyBaya.
Bonnouac, Ha g1yMKy aBTOpa, 3amo3WyeHHs (PpaHIly3bKOi MOJENI IEHTPali30BaHOIO
30epiraHHs akTiB JO3BOJUIIO O PO3B’SA3aTH OAHY 3 XPOHIYHUX MPOOJIEM YKPaiHCHKOTO
HOTapiaTy, pU3UK (PI3UYHOTO 3HMILEHHS YW BUKPAJCHHS IAllepOBUX apXIBiB, MIO
0COOJIMBO aKTyaJbHO B CY4aCHUX yMOBaX 30pOMHOr0 KOH(IIIKTY.

OTe, JOCBiJ IHIIMX KpaiH CBIAYMTH, 110 HUGPOBI3AIlsd HE € 3arpo30i0 s
IHCTUTYTY HOTapiarty, a, HaBIaKH, IHCTPYMEHTOM IT1IBUILIEHHS JOBipH 110 HbOTO. [IpoTe
YCHIITHE BIPOBAKEHHS €JIEKTPOHHOTO HOTapiaTy B YKpaiHi MOKIJIMBE JIUIIIE 32 YMOBH
30epeKeHHsI KITF0YOBOI pOJIi HOTapiyca sK «apOiTpa BoJi», a He MPOCTOr0 TEXHIYHOTO
nmocepenHrka. ToXX IMIUIEMEHTAIlisi 1HO3EMHHX HOPM Ma€ 3/IACHIOBATHCS 3
ypaxyBaHHSIM HAI[IOHAJIbHUX OCOOJIIMBOCTEH, J€ MPIOPUTETHUM € 3aXHUCT TpaBa
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BJIACHOCTI BiJ Oynb-kux (GopM peiaepcTBa, siKi MOXKYTh BUKOPUCTOBYBATH ITU(PPOBI
IPOTATUHH.

[TimcyMoOByrOUM, BApTO HATOJIOCHUTH, 110 HUGPOBI3AIlisg HOTApiaTy € TEHJICHIIIETO,
SAKy HE MOXUIMBO 3ynmuHUTH. OmHAK BIAXIJ BiJl TpaAuIIiHOI MO, A€ HOTapiyc 1
KJIIEHT 3yCTPI4arOThcsl 0COOMCTO, Mae OyTH TMPOAYMaHMM 1 3aKOHOJABYO
BperyapoBaHUM. Pojib HOTapiyca y 3MimiaHiii MOJEN Mae 3aJHIIaTHCS KIIFOYOBOIO:
udposi TexHosorii, Taki sk KEII yu enekTpoHHI peecTpu, MatoTh OyTH 3aco0amu, 3a
JIOTIOMOTOI0 SIKUX HOTaplyc 3a0e3nedye JETiTUMHICTh 1 3aKOHHICTh MpaBo4HuHY. [3
3aKOHOZABUYOIO CHJIOI0 BapTO MependadynuTH 0OOB’S3KOBE BUKOPUCTAHHS 3aXUIECHUX
HociiB KEII y po6oTi 3 HepyXoMicTiO 100 MaTH MOXKJIMBICTh 3BECTH 10 MIHIMyMY
PU3HUKHU HE3aKOHHOTO BiAUYKCHHS MaitHa B ITUGPOBOMY ITPOCTOPI.
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I'EPMAHO-KEJIBTCBKI I30I'VIOCH Y COEPI IIPABA

Xomenko Tersina AnartoJiiiBHA,

KaHIUJIAT NeJaroriYHuX HayK, JTOIEHT,

JOLIEHT Kadepyu repMaHChKUX MOB, 3apyO1XKHOT JIiTepaTypu Ta METOAMK BUKIIa/IaHHS
[leHTpanbHOYKpaTHCHKUH JICp)KaBHUN YHIBEPCUTET

iMeH1 Bononumupa BunHnueHka

VY HiMenpbKii MoBi c10BO Eid Mae 3HaueHHS «ypoUyucTe MiATBEPAKEHHS ICTUHHOCTI
TBEP/DKEHHS»: JIBH. €id, CBH. €it «KJIATBa, OOITHHIIS, 3000B’I3aHH», JC. €0, CHH. &t,
cHIl. eet, Hi. eed, Aa. ap, a. oath, mici. eidr, mB. ed, roT. aips (repm. *aipa-); TepMiH
BXKUBABCS Y IOpUANYHIN cdepi (JlaHrobap. aidos (MHOXK.) «TOPYUYHUTENb, 3aCTABHUK )
BiAnoBigae aipi. oeth «xasTBay. CI0BO MOXKE MOXOAUTH 3 ITPalHI0€BPONIEHCHKOT MOBH,
ajie TakoX OyTH 3aIO3MYCHHSIM T€PMAHCHKOTO TEPMIHY 3 KEJIBTChKOT MOBH. [loganbire
MTOXOJI’KEHHSI HE3PO3yMLIIE.

SIK110 MOPIBHIOBATH 3 YTBOPEHHSAMH BiJI 1€. KOPEHS *€1- «TU», HAIPUKJIIAL, 3 TIH/I.
itih «xin, 3MiHa, IEPETBOPEHHS, itya"l «Xim», HaT. 1tlo «UTH», 1ter «IurIsx, Xif,
MOJIOPOX», TP. O1tos « 10181, hapT, sKkeped», TO BAKKO MPOCIIIIKYBATH PO3BUTOK 3HAYECHD
(mB. edgéng «CkIagaHHS KISTBU»). 3B S30K MPOIECY HAJaHHS KISTBU 3 MOHSATTAM
«ILJISIX, X1J1» CTA€ OYEBUIHUM, SIKIIO 3rajiaTH, 110, TOM, XTO JaBaB KJISTBY, XOAUB MIXK
YaCTUHAMHM Tylni 3akosieHoi TBapunu [1, c. 468]. Takoxk po3mIAmacTbCs 3B’S30K 3
IPELbKUMU 4inos, 4in€ «3Hauyllla MpoMoOBa, MoXBajay, dinigma «He3po3yMijia MOBay,
1, IK HAaCJI1JIOK, TIOXO/DKCHHS BiJ| MTPalHI0€BPONEHCHKUX *ai-, *01- «3HaYyIIIa IpOMOBaY.

Himenpke ciioBo Amt Mae 3Ha4eHHS «Iocajaa, opraH Biaau (Ta MOro
MICILIE3HAXO/PKEHHS), 3aBJIaHHs, OOOB’SI30K», TAaKOX «aAMIHICTPAaTUBHUN OKPYT,
odiuiinuii okpyr». J[BH. ambahti, ambath, cBH. ambahte (3 Gararbma BapiaHTamu
dhopm, Takumu sik ambehte, amb(e)t, ammet), ac. ambaht, ammaht, cHH., cHi1. ambacht,
HJ. ambacht, ambt, ga. ambiht, micn. embeetti, rotr. andbahti y 3HaueHH1 «3aBHaHHS,
ciy>k0a, OOOB’SI30K, mMocaja y JACp>KaBHIA YCTAHOBI» HajexkaTb 10 IMEHHHKIB
BTPAUEHOT0 YOJOBIYOrO poay, ABH. ambaht, ma. ambiht, ror. andbahts «cmyra,
MOCJTIIOBHUKY, 5IKi 0a3y10ThCsl HAa TepM. *ambaht(j)a- «ocaiqOBHUKY; Bil HHOTO TAKOX
MTOXOJIUTH Jic. ambahteo «ImocamoBelp, ciryray sk jan-ocHoBa. Lle cioBo, 3amo3udeHe 3
raj. ambactus «ciyra, Kpinak», kenbsT. *amb(i)aktos «mocnaners, ciayray, OyKBaabHO
«TOW, KOTO TOCHJIAIOTh», 3aCBIMUEHE JIATUHCHKUMHU THChMeHHUKamu. CKiajaeHi
€JIEMEHTH KEJIETCHKOTO CIJIOBA BiMOBIAAIOTH JIATHHCHKOMY amb(i)- «HAaBKOJIO, 3 000X
OOKiB» Ta JIATUHCHKOMY actus, IENPUKMETHUKY MUHYJIOTO Yacy BiJ JJATHHCHKOTO agere
«MPUBOAUTH B pyX, KEpyBatTu, AisTU» [2, . 326].

CrnoBo Geisel 3HaUUTh «B’s13€Hb M1J 3aCTaBy, HOPYUUTENbY, JaHT00ap . gisil «Toi,
XTO HECE BIAMOBIIAIBHICTH CBOEKD 0CO0O0I0, TapaHT, CBIJIOK», ABH. gisal, cBH. gisel
«BIACHKOBOIIOJIOHEHUM, B’SI3¢Hb 1] 3aCTaBy, MOPYYMTENb», JC. gisal, cHH. gisel(e)
(mopyu 3 gise), cuin. ghisel, ma. gisl, gisel, micn. gisl (repm. *geisla-). HazBu (ToT.
(nmarunizoBana) Gislamundus, cydacHa HiMmernpka Gisela), MOXJIMBO, 3amo3uyeHi 3
KEJIETChKOI MOBH Ta MOXOASTh uepe3 Aipi. giall, Ban. gwystl «3apyunux» Ta abnayT ipJ.
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gell «3actaBa, mopyuntenscTBO» 10 i€. MoBu: *gheidhtlo- «rapanTis,
MOPYYUTEILCTBOY», CcydiKkcanabHe YTBOpeHHs Bia KopeHs ie. *gheidh- «baxkaru, OyTu
XKaTI0HUMY, IO SIKOTO TaKOXX MOXOAUTh cydacHe HiMmelbke Geiz «okaliOHICThY [3, c.
130].

CnoBo Erbe o3nauae criaamuny nomepioi ocoou. Lle - HelTpasibHe ja-yTBOPEHHS
(repMm. *arbja-), nBH. erbi, cBH. erbe «cmanmunay, nc. erbi, CHH. erve, arve, CHIL. erve,
ui. erf, npus. erve, na. ierfe, mici. erfi «moxoBanabH1 YpOUUCTOCTI», TOT. arbi; 111 cioBa
noai6Hi g0 ipa. orb(b)e, orpe «cmaamMHa», TaKOXK «CHAIKOEMEIbY, IO
MPOJIEMOHCTPOBAHO TAaKOI  OCHOBOIO-YTBOPEHHSIM (i€. -10-) Ta CEMaHTHUKOIO,
MOB’s13aHOI0 3 AiHA. arbhah «ManeHbKHA, MOTOAMH, CIIA0KWA, TUTHHA», BIPM. OpO
«CHpOTa», Tp. orphands «OCHPOTIBY, JIaT. orbus «mo30aBIeHU YOTOCh, OCUPOTUIHI,
nciaB. rabb «ciyra, paby», apyc. robb «ciyra, pad», robja «auTuHa», poc. (3
ACUMUISIIIEI0 TOJOCHUX) PEOEHOK «MajeHbKa IUTHUHA», MOXOAUTH BiJ i€. *orbh-
«OCHUPOTIB, CUpOTa» abo (g 0e33aXMCHOTO CHUPOTH) «CiIyra» (MMOBIPHO, TaKOX
OB ’s13aHe 3 mparero Ta OigHskamu). IlodarkoBe 3HaYeHHS ISl TEPMAHCHKHX Ta
KEJIBTCBKUX MOB — «T€, III0 HAJIGKUTh CUPOT1», TAKUM YMHOM «MaMHO, 110 FOPUIUIHO
nepeaaeTbes cupoti». KpiMm Toro, sk dyonopiva (j)an-ocHoBa, ciioBo Erbe Mae 3HaueHHs
«TOMU, XTO Ma€ MPaBoO NMPUUHATH CIIAAIIUHY», IBH. erbo, CBH. erbe, CHH., CHJI. €rve, Ja.
ierfa, micn. arfi, rot. arbja.

Hiecnoso leihen o3nauae «mo3uyaru abo Oparu B 6opr», NnBH. lthan «mo3uuary,
naBaTu», cBH. Ithen «Oparu B 6opr», piko «aaBaTu B 60pr», ac. lthan, cus. lien, na.
leon, mica. lja, rot. leilvan. 11 cioBa cropigHeni 3 Lehen Ta moxigaum lehnen 1
HETepPMAaHCHKUMU KOTHaTaMM: MiHJA. rinaktl «3anuinae, MOKUAAE, BiIMOBIISETHCS,
Bimmyckae», rikthd- «cmammunay, réknah «yCIAJKOBAHE BOJIOMIHHSA, BJIACHICTb,
MaifHo», atirekah «HamMIIOK, 3amuIIoOK», Tp. léipein «3anuinaTd, TOKUJIATH,
3anuiiatd  micas  cebe», limpanein «mokuHyTHi», l0ipds  «3anMIueHuid, 100
3IMIIMBCS», 1€imma «3auiiok», jiar. relinquere «3amuimaru micis cedey, reliquus
«3aIMIIESHUM, 10 3aMIIUBCS», IICIB. *otbléks «3amumok, ocany, *lichs «HaaMipHUH,
MTOHAJ IIIOChY», TCHB. *1€KD «3aTUIIOK, 0CaI», POC. TUXOU «3JIUH, TUXUH, CMUIUBHUH,
XOpOoOpHil» MOXOAUTH Bif i€. KopeHs *leiku- «3anuiaTy, 3anuimaTu no3amgy».
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AJAIITAIIA OPTAHIBAHIHUX CTPYKTYP 110
BUKJIMKIB IM®POBOI EKOHOMIKH

Jlazap Kpucruna

Crynenrtka kadeapu ynpaBIiHHS MANPUEMHHUIIBKOIO Ta TYPUCTHYHOO JTISIIbHICTIO
[3MainbCchKOTO IEPKABHOTO T'YMAHITAPHOTO YHIBEPCUTETY,

M.I3Mmain, Ykpaina

AHOTANIfA: y CTAaTTI PO3TMSAAETbCA BIUIMB LU(pPOBI3allii Ha oOpranizaiiiHi
CTPYKTYPH CyYaCHUX MiANPHEMCTB. AHAMI3YIOTHCA TPAIUIIHHI MOCII, 10 3a3HAIN
3MiH MiJ BIUIMBOM HOBHUX TEXHOJIOT1M, a TakoX HOBI OpraizaiiiiHi MoJesl, MO0
BUKOHYIOThCSI B pe3yJibTari Hu(ppoBoi TpaHchopmarii. OOroBopeHHs1 BUKJIMKU Ta
MOXJIMBOCTI, TTOB'sI3aH1 3 aJanTalli€lo opraHi3alliid 10 HOBUX YMOB.

AkTyanpHicTh TemH "BrumB 1mudposizauii Ha OprasizaliidHi CTpyKTypH"
00yMOBJIeHa 3a0€3MEUYeHHSIM CYYaCHOI aJlanTailii miJIprueMCTB J10 ITBUKO 3MIHEHOTO
cepenosuina. L{udposizalisg € He TUIIE TEXHOJIOTITYHUM SBHILEM, aje H COLIaTbHUM,
€KOHOMIYHUM 1 KYyJBTYpHUM IIPOLECOM, III0 BHMara€ KOMIUIEKCHOTO MIJIXOJY 0
ynpaBiiHHS oprafizamisiMu[5]. 1ls TeMa € BaXJIUBOIO ISl AOCTIKEHHS, OCKUIbKU
pO3yMiHHS BIUIMBY IM(poBI3alii Ha oOpraHizamiiiHi CTPYKTYpH JO3BOJISE
MIIITPUEMCTBAM 3AJTUITUTUCS KOHKYPEHTOCTIPOMOKHUMHU Ta €(DEKTUBHUMH.

KurouoBi ciioBa: mudposizallis, opradisalliifHa CTpyKTypa, lepapxiqHa MOJIeb,
IJI0CKa CTPYKTYpa, BiAjaneHa podoTa, IHHOBAllli, aBTOMAaTU3allisl.

Beryn

[udposizaniss cTana MOTYKHUM KaTalli3aTOpOM 3MIH y Ol3HEC-CepelOBUIII.
CyuyacHi opraHizanii HaMararoTbCsi 3 HEOOXIIHICTIO aJanTyBaTH CBOi CTPYKTYPH 0
HOBHUX peaii, ki BUSBJISIIOTHCS BHACIIJIOK TEXHOJOTTUHMX 1HHOBAIIU. L{g cTarTs mae
Ha MET1 JIOCTIUTH, K HU(pOoBi3allis BIUIMBAE HA TUIU OPTaHi3alliiiHUX CTPYKTYp, a
TaKOX BUSBUTH KIIFOYOB1 TEHACHIIIT B 111 cepi.

Y cydacHOMy CBITI TEXHOJOTIi PO3BHBAIOTHCS 3 HEOAYEHOIO NIBUIKICTIO.
[udposizaris oxormmtoe BClO chepy KHUTTS, Bia Oi3HECY JO OCBITH, 1 BUMOTH 0
opraHizailiii mocTiiiHO 3MiHIOIOThCA. [le HeoOximHo /I amanTaliii opraHi3alliifHUX
CTPYKTYpP A0 HOBHX YMOB, 11100 3JIMIIUTHCS KOHKYPEHTOCIPOMOKHUMHU.

3mina cnoicusuux ouiKysaHns

CyuacHi crio>krBayi O4iKyHOTh IIBUJKOTO pearyBaHHs, IEPCOHaNI3allii Ta BUCOKOi
aKOCTI oOciyroByBaHHs. lle BuMarae BiJ MIJANPUEMCTB THYYKOCTI Ta 34aTHOCTI
IIBUJIKO aJanTyBaTUCS 10 3MIHEHUX NOTped puHKy. OpraHizaiiiiHi CTpYKTYpH, SIK1 HE
3J1aTHI IO TAKUX 3MiH, pU3UKYIOTh BTPATUTU CBOIX KJIIEHTIB.

Koukypenuyia na 2no6anvnomy punky

[udposizanis BiAKpUBaE MOMKIMBOCTI IJIsi BUXOAY Ha HOBI PUHKH Ta 3POCTAHHS
KOoHKypeHIlii. KommnaHii MOBHHHI ONTUMI3YyBaTH CBOIO CTPYKTYpPY, 1100 €(PEeKTUBHO
KOHKYPYBaTU HE TUIbKM Ha JIOKaJbHOMY, ajle i Ha MDKHapoaHoMy piBHsX[2]. Lle
BHUMarae BIPOBAPKCHHsI HOBUX MOJIEJIeH yIpaBIiHHS Ta CIIBIIparli.
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Bnaue nanoemii COVID-19

[Tangemist cTasia KaTani3aTopoM JIJIsl 0araTbox KOMITaHii, 3MyCHUBIIH iX EPEHTH
Ha BigganeHudt QopMar poOOTH Ta CKOPOTHTH BUTpaTtH. lle mMmiAmTOBXHYIO
HIAOPUEMCTBO JI0 TMEPErisily CBOIX OpraHi3aliiHUX CTPYKTYp, CHPUYHMHUBIIN
3pOCTaHHS NOMYJISIPHOCTI THYUKHX MJIOCKUX MOJIEeH yrpaBiIiHHA[6].

Po36umok Hoeux mexnonozii

BropoBamkeHHs MITYYHOTO 1HTENEKTY, aHAJITUKK JaHuX, [HTepHety peueit (1oT)
Ta 1HIMUX TEXHOJIOT1M 3MIHIOE CIOCi0 poboTH opraHizamiii. BoHn mocrtaioTh mepen
noTpedor0 1HTerpaiii HOBUX TEXHOJIOTIH y CBOi CTPYKTYPH, IO BUMAararoThb 3MiH Y
MiX0/1axX /10 YIPaBIiHHS Ta OpraHizallii mpatii.

Baostcnugicms 1100cvko20 haxkmopy

[udposizanis He JMILIE PO TEXHOJIOTII, ajie i npo Joaen. Opraxizalli MOBUHHI
YCBIJIOMJIIOBATH, SK 3MIHM BIUIMBAIOTh Ha CHIBPOOITHUKIB, iXHIO MOTHBAIIO Ta
NpoayKTUBHICTB. Lle moTpeOye amanraiii opranizaniiHoi KyJIbTypHu Ta CTPYKTYPH ITi]T
MOTpeOu MPaIliBHUKIB.

Cminkicmos ma adanmugHicmbo

CyuacHi oprani3ailii TOBUHHI OyTH He Jiuile e(peKTUBHUMHU, ajie i CTINKUMH JI0
3miH. [{udposizariist 103BoIsIE CTBOPUTH OUTBII aJaNITUBHI OpraHi3alliiiHi CTPYKTYpH,
3/1aTHI IBUJIKO pearyBaTy Ha BUKJIMKH, 1110 BUHUKAIOTh Y 30BHIITHEOMY CEPEIOBHIIIL.

2. O0'eKT HOCTITKEHHS | MpeaMeT J0CaiIKEeHHSI
OO0'exT mocniKeHHs: mpolec TpaHchopmallii OpraHizaliifHuX CUCTEM Mij] BILTUBOM
ro0anbHOI M@poBizailii.

[Ipenmer  moCHiIXKEHHSI: METOAW, I1HCTPYMEHTM Ta MEXaHI3MU  aJamnTailii
OpraHizaliitHuX CTPYKTYpP A0 HOBUX TEXHOJOTTYHUX BUKIHUKIB.

3. Mera gociigaeHHsl NOJIArae B OOIPYHTYBaHHI TEOPETUKO-METOHOJOTTUHUX
3acaj Ta po3poOLl NPAaKTUYHUX PEKOMEHALIN 1040 TpaHchopmMallii opraHizaiitHux
CTPYKTYP HIAIPUEMCTB 151 3a0€3MeUeHHs IXHbO1 €PEKTUBHOCTI Ta CTIHKOCT1 B YMOBaxX
JUHAMIYHOTO cepeaoBHIa MUGPOBOi €KOHOMIKM Ta BHU3HAYEH! BIUIMBY HU(DPOBUX
tpeuaiB (1111, Big Data, inTepHeT pedeii) Ha 3MiHY NapaurMy yIPaBIiHHS.

4. AnaJis3 Jjiteparypu

VY nitepaTypi 3HaUHE yBara NpuIUIS€THCS TOCTIKEHHIO BIUTMBY QP POBi3allii Ha
yOpaBIiHCHKI mporiecu. Bimomi pocmiguuku, Taki sk Kotmep[l] 1 Iloprep[2],
B1JI3HAYAIOTh, IO IIU(PPOB1 TEXHOJIOT1T 3MIHIOIOThH HE TUIBKHU CITIOCOOU BEICHHS O13HECY,
ajie ¥ opradizaiiiiHi cTpykTypH. [HIIT poOOTH aKIEHTYIOTh yBary Ha TaKuX HOBHUX
MOJEJIAX YNPaBIiHHSA, SIK THYYKH Ta TUIOCKI CTPYKTYpH, 110 Y BIAMOBIAL Ha MOTpeOU
puHKY[7].

5. Metoau nocaigkeHHs

JIJ1st MOCATHEHHS METH JIOCIIPKCHHSI BAKOPUCTOBYBAJIMCS TaKi METOTH:

- Amnaini3 J0KyMeHTiB: BUBUEHHSI HAYKOBHUX CTaTeH, 3BITIB Ta O13HEC-KEUCIB.

- OnwutyBanss: 30ip JaHUX Yepe3 aHKETYBAaHHS KEPIBHUKIB MiAMPUEMCTB.

- Keiic-crami: [leranpHuii aHajai3 KOHKPETHUX IPHUKIAMIB OpraHizamii, sKi
YCHIITHO BIPOBAIWIH U(PPOBIZAIITO.

[ToennanHs 1MX METOMIB JO3BOJISIE HE TIPOCTO OMUCATH CTPYKTYpPY, a
OoOTpyHTYBaTH ii mepexia Bij )KOPCTKOT MOJIEN1 10 THYYKOi €KOCHCTEMHU.

131



MANAGEMENT
DIGITAL TECHNOLOGIES AND DEVELOPMENTS: PROBLEMS OF THEIR USE AND
ACHIEVEMENTS

6. PesyibTaTn 10CaiIKEeHHS
JlocmipkeHHs TToKa3aio, 1o IudpoBi3allis BIUIMBAE HA:
1. 3miHeHHs iepapxii B opraHizaiisx[6].
2. 3pocTtaHHs MDK(YHKIIIOHAIBHOI criBIpall yepe3 1udposi miargopmu|§8].
3. ®opmyBaHHs HOBUX MOJICJICH, TAKUX K MaTpPUYHA 1 TJIOCKa CTPYKTYypa[4].
4. 3O0uIbIICHHS THYYKOCTI Ta aJIallTUBHOCTI Opraxizamii|3].
OcHOBHI TEHJIEHIIIT B OpraHi3alliiHuX CTPYKTypax MiJIPUEMCTB, 1110 BUHUKAIOTh
BHACII0K [IM(POBi3allii, BKIOYAIOTh:
1. 3miHeHHs iepapxii
o ['HyukicTh: Opranizaiii mepexoiiTh 10 OUIBII IUIOCKOI CTPYKTYpH, IO
JI03BOJISIE MIBHIIIE TIPUAMATH PIIIICHHS Ta aIalTyBaTUCS JIO 3MiH.
o ABTOHOMIs1: CHIBpOOITHUKHM MIATPUMYIOTh OUIbIIE€ MOBHOBAKEHb, IO CIPHSIE
1HHOBaIIsAM[ 7].
2. MixdyHKIIIOHATBHA CITIBITpAIs
« Komannna po6ora: 3poctanHs MDKQYHKIIIOHATBHAX KOMaHJ, IO MPAIOI0Th
HaJ[ CIUTbHUMU TIPOEKTAMH.
o [nTerpartis TexHomnoriii: Bukopuctanus nudpoBux miatopm ajst HOKpalieHHs
KOMYHIKaIIii MiX BciMma BijiaaMu(8].
3. Bignanena ta roy4ka poboTta
o MOOUIBHICT: 3pOCTaHHS MOKJIMBE I BIJJAJICHOI pOOOTH, IO JO3BOJISIE
3aJy4aTH TaJaHTH 3 PI3HUX JIOKaLii[4].
o AmanTuBHICTh: CTPYKTYpH Oprasizallii CTatoTh OUTbII THYYKUMH, IO JO3BOJISIE
IIBU/IIIIEC pearyBaTH Ha 3MiHU Ha PUHKY.
4. TexHoJIOT1YHA Opi€EHTALIIS
o ABTOMatu3alis: BukopucTaHHS TEXHOJOTIA [Jii aBTOMATH3allli PYyTHHHHUX
3aBJIaHb, 110 3BUIHHSIE Yac JJIsl CTPATET1YHUX 1HII[1aTUB.
o Jlani sk axkTuB: 3pOCTaHHS 3HAYEHHS AaHANITHKU JaHUX Yy MOPUHHATUX
YIPaBIIHCHKUX PilIeHHsX|[3].
5. Innoeauinni 6i3nec-mooeni
o [ImaTtdopmui ctparerii: BuUHUKHEHHS HOBUX Mojelied, 10 0a3yrThCs Ha
OOMIHHHX pecypcax Ta CIIBOpaIls 3 THIIUMH MIANPUEMCTBAMH Ta CrIOX)uBayaMu| 8.
o [lIBunka amanmTariis: opraHizarii 3JaTHI IIBUIINE 3MiHIOBaTH Oi3HEC-MoAei
BIJIMIOBITHO 10 BUMOT PHHKY.
6. KynbTypHi 3MiHU
« Opranizamiitna kynptypa: [1i1BuIIIeHHS 3HAYEHHS IHHOBALIMHOCTI, CITIBIIpAIli Ta
BIIKPUTOCTI 70 3MiH[7].
« HaBuanHs Ta po3BHUTOK: 3pOCTaHHS yBaru 10 O€3MEpepBHOIO HaBYAHHS
CIIBPOOITHUKIB JIJI1 OCBOEHHSI HOBUX TEXHOJIOT1H[6].
Ili tenmeHii cBig4ath Opo Te, 10 HUGPOBI3AIS KOPIHHUM YHUHOM 3MIHIOE
croci0, kUM (PYHKITIOHYIOTH OpraHizaliii, 1 BUMarae HOBUX MiJXOIB J0 YIPaBIiHHSA
Ta oprasizariii poooTH.
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7. llepcneKTHBH MOJAJIBIIOT0 PO3BUTKY 10C/IiAKEeHHSA
[lepcniekTHBY MOAANBIIOTO JOCIIHKEHHS! TEMU € HaJA3BUYAWHO ITUPOKUMH, OCKIIIBKU
TEXHOJIOTIYHUM TpOrpec TOCTIMHO BUIEPEIKae METOAUYHE 3a0e3MeUeHHS
MEHEHKMEHTY.

1. BruuB mtydHoro intenekTy (Al) Ha ynpaBiiHChKY BepTHKaNb. JloCiTKeHHS
TOTO, SIK BIPOBa>KeHHsI Al-areHTiB Ta aJrOpUTMIYHOTO MEHEKMEHTY 3MIHIOE POJIb
KEPIBHUKIB CEPEIHbOI JTAHKH.

2. ExocuctemHMi MIAXiT Ta MEpEXKeBl CTPYKTypH. TpaauiiiiHi iepapxii
3aMIHIOIOTHCSI EKOCHCTEMAaMHU, JI€ MEXI1 OpraHizailii CTaloTh PO3SMHUTHMHU.

3. Kynerypa «Agile» sKk ¢yHmameHT CTpyKTypHOI ajamTailii. AjganTaiis
CTPYKTYpH HEMOXJIHMBA 0€3 3MIHHM OpraHi3aliiHol KyJIbTypH.

4. Ponp Data-Driven nigxoay B peopraHizailii. BUkopucTaHHsl BEIMKHX JTaHUX
(Big Data) nns MmoentoBaHHS OpraHizalliiHUX 3MiH.

5. Kibepbesneka Ta criiikicte cTpykTyp (Resilience). [udposizaiis poOuts
CTPYKTYpPH Bpa3IMBUMU J0 Kibep3arpos.

ETan 3MicT JocCaaiKeHHs OuikyBaHUil pe3yjbTaT
Teone T mmii AHaii3 KoHIenIii «bipro30Bux Y TOYHEHHS TEpMIHOJIOT1{
P oprasizauiii» y iugpoBoMy CepeOBHILI. «LIUPPOBOI CTPYKTYPH».
) . Ketic-cTaal TEXHOJIOTIYHUX TIraHTIB Ta Knacudikais monenei
AHATITUIHHI .
CTapTariB. ajanrarii.
. |[MogentoBaHHS CTPYKTYp MaiiOyTHHOTO MeToauKa OIiHKI
[IpornocTuYHUM . . .
(Human-Machine Collaboration). e(eKTUBHOCTI TpaHCcpopMalii.

Ta6auus 1. CTpyKTypHO-JIOT14yHA CXEMa MEPCIEKTUBHUX HAMPSAMIB AOCTIIKEHHS[7].

8. BucHoBKH

[udposizawis CyTTeBO TpaHCPOpMye TpaIulliiiHI OpraHizauiiiHi CTPYKTYpH,
CTBOPIOIOYM HOBI MOXJIMBOCTI i mignpueMctB[5]. Opranizaiii, sKki 31aTHI
ajanTyBaTHCS IO 3MiH, 30epiraloTb KOHKypeHTHI nepeBaru[2]. OmHak, ToB's3aHi 3
0€3MeKO0I0 TaHUX Ta KyJIbTYPHUMH 3MIHAMH, BUKJIIUKAIOTh CEpHO3HY yBary.

[Mudposizamiss € MNOTY>)XHUM KaTaldi3aToOpoM 3MIH Yy CydacHOMYy Oi3Hec-
cepenoBuili. Bona miaTpuMmye Bcl acnekTd (QYHKIIOHYBaHHS OpraHizaiii,
BKJIIOYAIOYM YTMPABIIHCHKI TMPOLIECH, CTPYKTYypy Ta KyibTypy. Lle miakpecitoe
HEOOXI1JJHI THYYKOCTI Ta aAanTUBHOCTI opraHizamii. TpaauiiiiHi i€papxidHi Mojaeni
YOpaBIIHHS BIAXOASATh Y MUHYJe. BUHUKAaIOTh HOBI OprasizaliifHi MOJeNi, TakKi K
IJIOCKI Ta MATPU4YHI CTPYKTYpH, SIKI CIPHUSAIOTH OUIBIIIM CIHIBOpall Ta MIBUIKOCTI
pearyBaHHs Ha 3MiHHU[7]. Ile n03BoJsie KOMIMaHisIM OyTHU OUIBIN AJalTUBHUMH IO
30BHIIIHIX BUKIUKIB. BOpoBajykeHHS HOBUX TEXHOJOTIM, TaKUX SK MITyYHHH
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IHTEJICKT, aHaJNITUKA JaHWUX 1 aBTOMATH3allisg, 3MIHIOE MIIXOAW JO YIPaBIiHHS
npoekTamu Ta pecypcamu[3]. Opranizaiiii, sIKi YCHIIIHO 1HTETPYIOTh 11 TEXHOJOTII,
3MOXKYTb IMIABUITUTH €(PEKTUBHICTD 1 3MEHILIUTH BUTPATH.

Hudporizalis He AWIIE MNPO TEXHOJOTIi; BOHA TaKOX MpUUMaE JIIOACH.
Opranizaiii MOBUHHI CTBOPUTH MOTPeOM 1 MOTHBALIIO CBOIX CHIBPOOITHHUKIB, II00
HIATPUMATH BUCOKY IPOJYKTHBHICTh. Lle BUMarae 3MiH B yIpaBIiHCBKIA KYJIbTYpI,
Opi€eHTaIlli Ha PO3BUTOK 1 HABUAHHS.

[Mangemis COVID-19 crana xaTanizaTopoM AJisi Iepexoy Ha BiganeHy poOoTy,
0 MPOJAEMOHCTPYBAJO MOXIWBICTh €(EeKTHBHOI cmiBmpami ©6e3  ¢i3uyHOi
npucyTHocTi. lle 3Mymiye oprasizamiro TeperyisgaTd CBOi CTPYKTYpH, 1100
3a0e3MeynTH MIATPUMKY BiJJAJEHUX KOMaHJI 1 HOBUX ¢opMariB poOOTH.
[udposizaniss CynpoBOIKYETHCS HOBUMH BHKJIMKaMH, TAKUMHU SIK KibepOesneka Ta
ynpasiiHHS JanuMu. OpraHizaiii HeoOX1/1HO B)KUTH 3aX0/11B 13 3aXUCTY 1H(QOpMalli Ta
3a0e3ne4yeHHs] KOH(IICHIIMHOCTI, 0 NOTpedye HOBHX MIAXOMAIB A0 CTPYKTYypH
YOPABIIHHS PUUKAMH.

Jlami opranizailisi MOBUHHA 30CEPEKYyBAaTUCA Ha IMOCTIHHOMY BJOCKOHAJICHHI
CBOIX CTPYKTYp, 1100 OyTH TOTOBUMH JO HOBHX BHUKIHUKIB 1 MOKJIMBOCTEH, IO
BUKOHYIOTHCSI B pe3yJIbTaTl TEXHOJIOTIYHMX 1HHOBarii. JlocnmipkeHHs B ik cdepi
MPOJIOBXKYIOTh OyTH aKTyaJlbHUMHM, MICIS 4YOTO TEXHOJOTIi 1 Oi3Hec-cepeoBUIIe
MOCTIITHO €BOJIIOIIIOHYIOTb.

VYemimnHa nudposizalis BUMarae cTpareriyHoro miaxoxy. Oprasizanii MOBHHHI
pO3pOOUTH YITKI IUIAHKW BHOPOBAKEHHS LU(POBUX TEXHOJOTIH, 3 ypaxXyBaHHAM
cnenu@iKu CBOEI CTPYKTYpU 1 MOTped PHUHKY, IO J03BOJUTh YHUKHYTH XaocCy Ta
Henopo3yMiHHs[1].

[{1 BUCHOBKM BKa3ylOTh Ha Te€, 10 HU(POBI3allis € CKIaJHUM 1 OaraTorpaHHuM
MpOLIECOM, SIKMI BUMAarae BiJi OpraHizailii akTUBHOTO pearyBaHHs Ha 3MIHHU.
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AK 1T SMIHIOE JIOT'TCTHYHI MEPE’KI: CBITOBI
TEHIAEHIII TA IPAKTUYHI EOEKTH

Heneabko Anacracis FOpiiBHa

Crynentka 4 xypcy,

CrnemiansHocti 073 MenemxmenT (JIOricTUHUHUN MEHETKMEHT)
OnecbKoro HalllOHAJIbBHOTO MOPCHKOTO YHIBEPCHUTETY, YKpaiHa

JloricThka CHOTOMHI MEPEKUBAE OJHY 3 HaWMMACIITaOHIIMX TpaHchopmarlii 3a
OCTaHH1 ACCSATWIITTS. 3pOCTaHHS €IEKTPOHHOT KOMepIlii, HeCTaOIIbHICTh II00aTbHUX
PUHKIB, 1e(ILMT EPCOHAITY, TEOMOIITUYHI PU3HKH Ta MOTpeda y MIBUIAKUX MOCTaBKaX
3MYILIYIOTh KOMIaHIi IyKaTh HOBI1 pimeHHs. Came ToMy mTyunuid inTenexT (L) cras
KJIFOUOBUM 1HCTPYMEHTOM MOJEPHIi3allli JOTICTHYHUX MEPEK.

Cyuacauii Il Bxke HEe 0OMEXY€ThCS aBTOMATHU3AIlIED OKpeMUX mpoueci. Bin
nepedyI0By€e LIl JAHIIOTH MOCTAYaHHSA: BiJl MPOTHO3YBAHHS MOMUTY ¥ YNpPaBIIHHSA
CKJa/JlaM{ [0 MaplIpyTu3alii TpaHCHOPTY Ta YIpaBIIHHA PU3MKAMU. 3a OLIHKaMU
MDKHAPOJHUX JOCIITHUKIB, efai O1JIbIlIe KOMIIaHIi MepexXoasaTh BiJl EKCIIEPUMEHTIB
13 LI mo #oro MacmTaGHOTO BIPOBAKEHHS Y IIOACHHY ONEpaIiitHy MisiabHICTD [1].

OpHi€0 3 TOJOBHUX MPOOJIEM JIOTICTHKU 3aBXAM Oyja HETOYHICTh MPOTHO3IB.
SIKIIO KOMIIaHIsg MEpEOLHIOE TOMUT — BUHUKAIOTh HAJUIMILIKOBI 3amacu. Ko
HEJOOIIHIOE — BTPAYAIOTHCS MPOJIaXKI.

[T anani3dye BeIMKI MAaCUBU JAHHUX: CE30HHICTh, ICTOPIIO MPOAAXKIB, MOBEIIHKY
KJIIEHTIB, IOT0JIHI YMOBH, MAKPOCKOHOMIYHI CUTHAJIM. 3aB/SIKU LIbOMY ITPOTHO3YBaHHS
CTa€ 3HAYHO TOYHIIINM, & KOMIIaHii MOXYTbh IIBHU/IIIE pearyBaTu Ha 3MIHU PUHKY.

Cyy4acHi aJITOPUTMU IITYYHOTO IHTENEKTY 3JaTHI 3MIHIOBATH MapLIPyTH JOCTABKU
B PEXHUMI PEaJbHOr0 4acy, ONEPATUBHO pPearyryy Ha 3MiHY 30BHILIHIX 1 BHYTPIIIHIX
yMoB. Ha BiiMiHYy BiJl TpaJUIITHUX CUCTEM HaBITallli, SIK1 MPalO0Th 3a 3a3/1ajeriab
3aJlaHUMH CLIEHApIAMH, Al-pillIeHHs MOCTIMHO aHaTI3yIOTh BEJIMKI MAaCUBU JAHUX Ta
aBTOMATUYHO KOPUTYIOTh JIOTICTMYHI MapHIpyTH AJsl JTOCSTHEHHS MaKCUMAaJbHOI
e(hEeKTUBHOCTI.

[Ting yac miaHyBaHHS Ta KOPUTYBAaHHS JOCTaBKU IUTYYHUH IHTEJIEKT BPaxoBY€
HU3KY BaXJIUBUX (DAKTOPIB:

v/ 3aTOPIB Ha JJOPOTrax — CHCTEMA OTPUMYE iH(POPMALIIFO ITPO JOPOIKHIO CHTYAILII0
Ta TIePEHaIpaBIIsA€ TPAHCIIOPT ANbTEPHATUBHUMHU LUISIXaMU;

v/ aBapiit i mepekputTiB pyxy — y pasi JATII, peMOHTHHX poGIT 4M iHIIKX
IHIUJEHTIB MapUIPyT OMEPATUBHO 3MIHIOETHCS;

v/ IOTOJHHUX YMOB — JIOIL, CHII, OKEJIEIHIIs, CUIBHUI BiTep abo CIieKa MOXYTh
BIUTMBATH HA WIBUJKICTh PyXy i O€3MEUHICTh 1OCTABKHU;

v/ BapTOCTi NALHOIO — aJrOPUTMHU 31aTHI OOMpaTh MapIIpyTH 3 MEHIIMMH
BUTpPATaMU NaJIbHOTO Ta ONTUMAJIBHUM MPOOITOM;
v/ 3aBaHT@KEHOCTI CKJIAAiB 1 pPO3MOMIILYMX IIEHTPIB — CHCTEMA MOXKE

MepeHanpaBUTH  3aMOBJIEHHS  JO  IHIIOTO  CKJIAMy, SIKIIO  HAWOIMKYWid
[IEPEBAHTAKEHU;
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v/ 4acOBHX BIKOH JIOCTaBKH — BPAaXOBYETHCS TOYHUHM 4ac, KOJU KIEHT TOTOBHIA
NPUIHATH 3aMOBJIEHHS, 1[0 0COOJIMBO BaxKJIMBO Juisi B2B-cermMenTta ta Kyp’€pchbKux
ciyx0 [2].

3aBIsSKM TaKOMY IMiJIXOJIy KOMIIaHIi MOXYTh CYTT€BO 3MEHIIYBAaTH BUTPATHU Ha
TPaHCIOPT, CKOPOUYBATH Yac JOCTABKU Ta MJABUIILYBaTH piBeHb cepicy. Hampukian,
OJIMH aBTOMOO1J1b MO>K€ BUKOHATHU OLIbIIE 3aMOBJICHb 32 JIEHb 3aBISKH TOYHIIIOMY
MapiipyTyBaHHi0. KpimM TOro, 3HHKY€EThCS KUIBKICTh 3alli3HEHb 1 HEBJAIUX JI0CTABOK.

Oco0nMMBO BaXJWMBE 3HAYEHHA 1€ Mae€ i eTamy “OCTaHHbOI MM’ —
3aBepIIAIbHOT YAaCTMHU JIOTICTUYHOTO TPOIECY, KOJH TOBAap JOCTABISIETHCA
Oe3mocepeIHbO KIHIIEBOMY crioxkuBaudy. CaMe el eTan BBaXKAEThCsl HAWAOPOKIUM 1
HAWCKJIAJHIIIUM, OCKIJIbKU MOTpeOye BEIMKOI KUIBKOCTI IPIOHMX JOCTaBOK y pi3HI
TOYKHM MICTA UM PETIOHY. Y AESIKUX BUMAJKaX BUTPATH Ha “OCTAHHIO MU0~ MOXYTb
CTAHOBUTH 3HAYHY YACTKY BCIX JIOTICTUYHHX BUTPAT KOMIIaHII.

Buxopucranns Il Ha npoMy eTami J103BOJIsi€ €(QEKTHUBHIIIE PO3MNOAUIATH
3aMOBJICHHSI M1 Kyp’€paMu, OOUpaTH ONTUMAJILHUM MOPSIOK BiABITYBaHHS ajpec,
BpaxoBYBaTH 3MIHY JOPOXKHBOI CUTYyalli MPOTATOM JHS Ta 3a0e3neuyBaTH TOYHIIIE
MIPOTHO3YBaHHA 4acy MPUOYTTA. Y pe3yJsbTaTl KJIIEHT OTPUMYE IIBUAIIY Ta OLIBII
nependauyyBaHy  JOCTaBKy, a OI3HEC —  HWKYlI BHUTpAaTd Ta  BUILY
KOHKYPEHTOCTIPOMOXKHICTH [3].

Ha cxnanax LI noegnyerbest 3 poOOTOTEXHIKOIO. ABTOHOMHI MOOUTBbHI pOOOTH
COPTYIOTh TOBapH, MEPEMINIyIOTh TMaleTH, KOMIUICKTYIOTh 3aMOBJICHHA Ta
JOTIOMararoTh MnpamiBHUKaM. [IpoBigHI JOTICTUYHI ONEpaTOpu BUKOPHCTOBYIOTH
poOOTH30BaHI LIEHTpU OOPOOKMU 3aMOBJIEHB, 10 MIABUILYE MIBUAKICTh, TOYHICTbH 1
MPOJyKTUBHICTb.

HoBuM eranom po3BUTKY LHHU(PPOBOT JOTICTUKH CTa€ BUKOpUCTAHHS Al-areHTiB —
IHTEJIEKTyaIbHUX MPOTrPaMHUX CHUCTEM, SKI BHUKOHYIOTh (YHKLII LHUPPOBHUX
CHIBpOOITHHMKIB 1 3/aTHI CaMOCTIMHO MNpUKWMATH PIMIEHHS B MeXaX BHU3HAYECHHX
3aBAaHb. SIKIIO TpajuIliiHI aBTOMATU30BaH1 CUCTEMHM TPAIIOIOTH JIUIIE 32 HaIepes
3aJlaHUMHM TIpaBWiIaMu, TO Al-areHTn MOXXYThb aHaJli3yBaTH CHUTYallll0, HABYATHUCS HA
OCHOB1 HAKOMHWYEHUX JaHWX, aJanTyBaTHCS N0 3MIH Ta B3aEMOJIATH 3 1HIITUMHU
1upoBUMH TIIIATHOPMAMH.

®aktuyHO Al-areHTu cTaroTh HOBUM TUIIOM IPAIliBHUKIB Yy JIOTICTUYHIN cdepi, sKi
MPaI0Th IUJIOJ000BO, HE AOMYCKAlOTh THUIOBUX JIFOJACHKMX ITOMUJIOK 1 3/1aTHI
00pOOIATH BeMKi 00cATH iHOopMallii 3a JliueHi ceKyHu. [X BUKOpUCTaHHS 0COBIMBO
aKTyallbHe i1 MDKHApPOIHHWX TEpeBe3eHb, /€ IIOJHS BHHUKAE 3HAYHA KUTBKICTh
JOKYMEHTAJIBHUX, OMEpallIfHIX Ta KOMYHIKAIlIMHUX 3aBJaHb [4].

BaxmBoto mepeBaroto Al-areHTiB € iX 37aTHICTh MPAIFOBATH OJIHOYACHO 3
OaratbMa mkepenamu gaHux: ERP-cucremamu, CRM-nnardopmaMu, MUTHUMH
6azamu, GPS-MOHITOPUHIOM, CHCTEMaMM YMPABIIHHS CKIAJOM Ta EJIEKTPOHHOIO
nomroto. lle Jo3Bossie  CTBOPUTHM  €MMHMA [UQPPOBUNM TEHTP  YIPABIIHHS
JIOTICTUYHUMU Tponiecamu. Hampukian, Ko BaHTax 3aTPUMYEThCS B MOPTY 4epe3
MOTo/IHI YMOBH, Al-areHT Mo)ke aBTOMAaTUYHO BHUSIBUTH MpPOOJIeMy, 3allpONOHYBAaTH
ATbTEPHATUBHUM MapIIPYT, MOBIJOMUTH KJII€EHTa TIPO HOBHM TEpPMiH JTOCTAaBKH Ta
OHOBHUTH BHYTPIIIIHI [IJJaHU KOMITaHIi 6€3 y4acTi JIFOIMHHU.
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Knientn odikyroTh JgocTaBKy ‘“‘chorofHi” abo “3aBrpa”. Il momomarae
BUKOHYBAaTH 1IIl OYIKYBaHHS 3aBASKU IIBUAKOMY IE€pPEPaXyHKy MapUIPYTIB,
aBTOMAaTUYHOMY PO3MOJLTYy 3aMOBJIEHb MIXK CKiIagamMu Ta TouHimomy ETA
(ouikyBaHOMY Yacy NpHOyTTS).

[ITyuynuii 1HTENEKT aenaidi TJIMOIIe IHTETPYEThCA 3 CYYaCHUMH LH(PPOBUMHU
TeXHOJIOT1sIMU, 30kpema loT-cencopamu, GPS-cucremamu Ta ERP-mnardopmamu, mio
JI03BOJISIE KOMITAHISIM OTPUMYBATHU MOBHY MPO30PIiCTh JOTICTUYHUX MPOIECIB Y PEKUMI
peaJibHOTO dYacy. JSIKIIO paHilie KOHTPOJb 3a TMEpeMillleHHsSM ToBapiB OyB
(dbparMeHTapHUM 1 4aCTO 3aJieKaB B/l PyYHOTO BBeJAeHHS iH(opMarlii, To cboroani LI
dbopMye enuHy UMGPOBY KapTUHY BCHOTO JIAHIIOTa MOCTaYaHHS — Bil MOMEHTY
BiJIBAHTAXKCHHS IO TIOCTABKH KIHI[EBOMY CIIOKHBaYy.

3aBASKM Takid 1HTErpauii KOMIaHii MOXYTh Y OyAb-SKHMI MOMEHT OauMTH BEChH
[IJIIX TOBApY Ta ONEPATUBHO pearyBaTH Ha BIAXWICHHA. 30KpeMa, CUCTEMa JT03BOJISIE
BU3HAUUTH:

v/ Jle BaHTaX 3HAXOAUTHCS 3apa3 — TOYHE MICIC3HAXOKEHHS TPAHCIIOPTY,
KOHTEIHepa abo OkpeMoi mapTii ToBapy;

v/ K0JIM BiH NpUOY/ie — MPOTHO30BaHMUH Yac TOCTABKH 3 YpaxyBaHHIM JTOPOKHBOI
CHUTYallli, IOTOJJHUX YMOB, 3aTPUMOK Ha MUTHUIl YX NIEPEBAHTAKEHOCTI MOPTIB;

v/ 4H iCHy€ PU3HK 3aTPUMKH — QJIITOPUTMHU IPOTHO3YIOTh MOXJIHBI 3001 1€ J10 iX
(aKTUYHOTO BUHUKHEHHS,

vy OyaM TOPYIIEHHS TEMIEPATYPHOTO PEKUMY — OCOOJIMBO BasKJIMBO JUIS
(apMaleBTUKHM, XapyoBOI MPOAYKIi, XIMIYHMX PEUYOBHH Ta IHIIUX YYTIMBHX
BAHTAXIB;

v AKi JUSIHKA MEpEeXi MpaIioloTh Hee(eKTHBHO — MEPEBAHTAXKEHI CKIIAIH,
ca0Kl TPaHCMOPTHI BY3JM, 3aTPUMKM Ha OKPEMUX MapuipyTax ad0 HepalioHalbHUN
pO3MOILT pecypceiB [5].

Hanpuknazn, sxmo loT-gatuuk y pedpukepaTopHOMy KOHTEHHeEpi 3adikcyBaB
NiJBUIICHHS TEMIEpaTypu, CUCTEMa MOKE€ aBTOMATUYHO IOINEPEAUTH OIepaTopa,
3aMpONOHYBATH 3MIHY MapHIpyTy a00 MEepeHanpaBlIeHHS BaHTAXY 0 HAOIHUKYIOTO
ckiany. Lle nae 3Mory yHUKHYTH NICYBaHHsI TOBapy Ta (piHAHCOBMX BTpAT.

Oco0nuBO IIIHHOIO Taka MPO30PICTh CTaja MICHS TJIOOATbHUX KpPU3 OCTAaHHIX
pokiB. [Tannemiss COVID-19, 610KyBaHHS MOPCHKHMX TOPTIB, BIHCHKOBI KOH(IIKTH,
EHEpPreTUYHl KpU3W Ta 3MIHM MHUTHHX Tapu]iB MPOJEMOHCTPYBAIA Bpa3IUBICTb
TpaAMIIHUX TJI00adbHUX JIOTICTUYHUX Mepex. baraTto KoMmmadiil 3I1TKHYJUCSA 3
ne(dIiIUTOM TOBaApiB, 3aTPUMKAMHU IMOCTaBOK 1 PI3KUM 3POCTAHHAM TPAHCIOPTHUX
BUTpAT.

VY mux ymosax Il ctaB iIHCTpyMEHTOM MIABUIIIEHHS CTIHKOCT1 JIOTICTUKU. 3aBISKU
aHATITUYHUM MOJIEJSIM KOMIaH1i MOXYTh:

v/ IPOTHO3YBaTH BIUTHB KPU30BHX IMOIii Ha MOCTABKH;

v/ MOJIEJIFOBATH AJIbTEPHATHBHI CLIEHAPii PO3BUTKY CHTYaIlil;

v/ OLIHIOBATH PU3HKH JUI1 OKPEMHUX MapUIPYTIB i IOCTAYaILHHKIB;

v/ MIBUIKO MepeOy10ByBaTH TPAHCIOPTHI MOTOKH;

v/ 3HAXOJUTHU HOBI JDKepea OCTaYaHHs Ta pe3epBHi MapiupyTa [7].
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Hanpukinan, sSKmo oIuH MOPT MPUIIMHSAE pOOOTYy yepe3 cTpailk abo BiliCHKOBY
3arpo3y, CUCTeMa MOXE 3allpONOHYBaTH albTEPHATUBHUI BapiaHT JIOCTAaBKU 4epes
IHINMI ~ perioH, BpaxyBaBUIM CTPOKH, BUTpaTH Ta TMPOIMYCKHY 3JaTHICTb
1H(ppacTpyKTypH.

VY pesyabrarti LI 3MiHIOE caMy apXITEKTYpy JOTICTHYHHX MEpex. SKIo paHiiie
OCHOBHHUM TIPUHIIMIIOM OyJjia MiHIMaJlbHa COO1BapTICTh, TOOTO KOHIIEHTpAIlis
BUPOOHHUIITBA B HAWACIICBIIMX KpaiHax 1 BUKOPUCTAHHS HaWJEHIEBIINX MapIIPYTIB,
TO CbOTOZHI O13HEC OPIEHTYETHCS HA HOB1 KPUTEPIl €PEKTUBHOCTI:

v/ THYYKIiCTh — 3JaTHICTH IIBUAKO aalTyBaTHCS J0 3MiH PHHKY Yd KPH30BHX
CUTYaIIii;

v/ MIBUKICTH — CKOPOYEHHS 9acCy JOCTaBKH Ta ONEPATUBHICTH pearyBaHHS,

v/ pe3epByBaHHS MapIIPYyTiB — HASBHICTH allbTEPHATUBHMX [UIAXIB OCTAYAHHS;

v/ JIoKasTi3alis 3amaciB — pO3MIIIEHHs TOBapiB OJIMKYE 10 CIOKUBAYIB;

v’ mrdpoBa KEpOBaHICTh — MOXKIIUBICT IEHTPATI30BAHO KOHTPOJIIOBATH MEPEKY
yepe3 aHamiTh4HI maTdopmu [6].

Ile o3Havae mepexia BiJ TPATUIIMHUX IIEHTPATI30BaHUX MOJENICH /10 T1IOpUIHUX
JIOTICTUYHUX MEPEXK, Y SKUX (PYHKIIIOHY€ KUIbKA PErioHaJbHUX IIEHTPIB BUKOHAHHS
3aMoBJIeHb. Hampukiajn, 3aMicTb OJHOIO BEJIMKOTO CKjIaay i Bciei €Bporwu
KOMITIaHisl MOXK€ BHMKOPUCTOBYBAaTH OKpemi IeHTpu Yy CxinmHiid, LleHTpanbHiil Ta
3axigHiit €BpoII, 10 3HWKYE PU3UKHU TTepeOOiB 1 MPHUCKOPIOE TOCTABKY.

TakuM YMHOM, IITYYHHH 1HTEJIEKT HE MPOCTO ONTHMI3Y€E OKPEMI JIOTICTHYHI
omepailii, a (GopMye HOBYy MOJieJib I100AJbHOIO TMOCTaYaHHS — OUIBII CTINKY,
aJanTuBHY, UM(POBY Ta OpIEHTOBaHYy Ha MIBUAKE pearyBaHHI B yMOBax
HECTaO1ILHOTO CBITY.

[ITyyHuil 1HTENEKT paAMKaIbHO 3MIHIOE JIOTICTUKY Yy CBITI. BiH momomarae
KOMITaHisIM CKOPOYYBaTH BUTPATH, MPUCKOPIOBATH TOCTaBKY, 3MEHIITYBAaTH PU3UKH Ta
CTBOpPIOBATH OLIbII THYYKI Mepeki mnocrtayaHHs. CBITOBa TEHIEHIISA OYEBHUJHA!
JIOTICTHKA MEePEXOUTH BIJ] PyYHOTO YIPABIIHHS JI0 IHTEJIEKTYaIbHUX CAMOKEPOBAaHUX
CHCTEM.

Jlnst Gi3Hecy 1€ O3Hadae MPOCTYy ICTUHY: y HAMOMMXK4l POKM KOHKYPEHTHOIO
MepeBarol0 CTaHe He JIMIIE TPAHCIIOPT UM CKIIAJIU, a 3[aTHICTh YIPABIISITH MEPEKEIO
3a noromoroto III.
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AHAJIITUYHI PO3B'A3KU CUHI'YJIAPHHUX
JAUOEPEHIIAJIBHUX CUCTEM Y KOMIVIEKCHIN
OBJIACTI

Ilapaii Harauisa BikTopiBHa,

KaHa. i3.-MaT. HaYK,

noueHT Kadeapu anredpu, reoMeTpii Ta AudepeHIialbHUX PIBHIHD
Opnecwkuii HamioHATBEHUHN yHIBepcUTET iM. . [. MeunikoBa, M. Oneca

CamkoBa I'anuna EBreniBHa,

KaHJ. (i3.-MaT. HayK,

JOLIEHT Kadeapu anredpu, reoMeTpii Ta TUPEpeHIIaIbHUX PIBHSHD
Opnecpkuii HalioHaNbHUM yHIBepcUTeET iM. . I. MeunikoBa, M. Oneca

Hikyaina Oabra IOpiiBHa,
3100yBayKa Mepuioro piBHs
Onecwkuii HalioHanbHUM yHIBepcuTeT iM. . [. MeunikoBa, M. Oneca

BuBYeHHs CHUHTYJIApHUX Ju(epeHIlaIbHUX CUCTEM, HE PpO3B'SI3HUX II0J0
MOX1/IHUX, € aKTyaJlbHOIO 3aJlay€l0 Cy4acHOi Teopii AudepeHUlaJbHUX PIBHSIHb Y
KOMILJIEKCHIH o0JyacTi. Takl cucteMy NpUpPOIHO BUHUKAIOTh Y MaTeMAaTUYHINA (i3HIli,
MEXaHill Ta Teopii KepyBaHHs, 30KpeMa P OIMHUCI IPOLECIB 13 BUPOIKEHHAM a00 pH
nepexoil yepe3 KpUTHYHI 3HAayeHHs mapamerpiB. OcoONMBUIN IHTEpEC CTAHOBISATH
MUTaHHS ICHYBaHHS aHAJTITUYHUX PO3B'A3KIB MOOJIU3Y OCOOJMBUX TOUOK Ta iXHSA
aCUMIITOTHYHA [TOBEIIHKA.

VY KOMIIIEKCHIM 001acTi po3riinaeThes 3anayda Ko Burismy:

{F(z, w,w" =0, (1.1) i
W(z)—-0,z-0. (1.2) (D)

ne BekTop-GyHKIiS F:D X G X G; —» C™ anamitnyda B obOxacti D X G X G :
obmactbe Dc C , 0€dD , obnacti G,G; < C"™, (0,0,0)€d(DXGXGy) .
BuBuatorecsi po3B’s3ku 3amaui Komri (1), 3amoBombHsitouwi ymoBi W'(z) —
Ogakmoz — 0,z€ D (1.2)
Jloci Ky OThCSl MUTAHHS IPO PO3B’A3HICTh cucTeMH 3a1adi (1) ado BimHOCHO W',

a00 BIJHOCHO YACTUHU KOMIIOHEHT BekTopa W'y aesikiit migobaacTi okoiy Touku (0,
0, 0). 3anexxHo Bix BUINISIAY o0nacTi (padiainbHOI, KOJ0OOpa3HOI, IUIIHIPUYHOT,
obmacreit ['apTokca Ta I1HIIMX) CHCTEMa IPHUBOJIUTHCS JIO BIAMOBIIHOI CHCTEMH,
PO3B’s13HOT BITHOCHO BeKTOpa W', 3arpornoHOBaHO MEPETBOPEHHS, sIKE 3BOIUTH 3a/1a4y
(1) no HamiBsIBHOT 33741 BUTJIALY

Gz, WYW' =R(z,W) (2.1) )

{W(Z) - 0npuz-0 (2.2) 2)
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OTpuMaHO AOCTaTHI YMOBH 3BEJIEHHS BUXITHOI 3a1aui A0 IbOro BUTIAAY. [lpu
JTOCIIIDKCHHSIX BHKOPHUCTaHI pe3yJIbTaTH Teopii aHaMTHYHMX (QYHKIIH OaraTbox
3MIHHHX, TeopeMa Pyie, imei MeToay aHaJiTHYHOTO MPOJOBXEHHS PO3B'S3KIB Ta
TOTIOJIOTIYHHN TPUHIINAT Ba)keBCHKOTO.

Jlani po3risgaeTbesi BUTIQAOK 3MIHHOTO KMYTKa MaTpulilb. BuBUaeThcs 3amaya
Komri
A(2)Y =B@)Y + f(z,Y) (3.1 3
{Y(Z) -0, z-0,z€D. (3.2) (3)
7ie oiHO3HauH1 Matpulll 4, B : D — G1 x G2 po3mipy m X n anamituudi B D € C, 0 €
0D, a6o 0 € 0D, G1 x G2 € C™™, (0, 0) € 0(G1 % G2); rang A(0) =k, 0 < k < min(m,n);
BeKTOp-pyHKist f(z,Y) anmamitnuna B DxG2, mydok Matpuilb AA(z) + B(z) €
CUHTYJISIpHUM. YacTHHA KOMIIOHEHT HEB1IOMO1 BeKTOp-(QyHKIIIT Y(z) HaJIEKUTh KIacy
aHAJITUYHUX B 3a7aH1i 06sacTi GyHKIIH, IKi MarOTh y TouIli z = 0 0JIHY 3 130JIbOBAaHUX
0COOJIMBOCTEH.
3HaiiIeHo JOCTaTHI YMOBH, IIPU SIKUX cUcTeMa 3ajadi (3) 3BOJUTHCS JJO CUCTEMHU
BUTJISITY:

{Zpyf = A11(2)B11(2)Yy + AT{ (2)B12(2)Y, — AT{ A2 (2)Y; + AT (D) f1(2, Y1, Y2) (4.1)
A1 (2)Y] + Ax(2)Y; = By1(2)Y; + By (2)Y, + f2(2, Y1, o). (4.2)

_ A11(z) A(2) . _ B11(2) B12(2) . _ Y1(2)

Alz) = (A21<z> A (2) ):B@) ‘f(fzgz)y z)azz(z))’ Y@= <Y2 (z))
Z, I,

Fen= (g n)

4

b

9

ne  Aq:D > C¥%;det Ay, (z) #0Vz € DY, €CKB:D - CH¥%; f,:D x
G — C*. lnsa xoxHOT 3 oTpuMaHuXx 3aj1a4 Ko 3HaliIeHO JOCTaTHI YMOBH 1CHYBaHHS
aHATITUYHUX pO3B’A3KIB 3azadl (3) abo B neskomy okosii Touku z = 0, abo B
OJIHO3B’sI3H1i 0071aCTi 3 TOUKOIO z = () Ha Mex1. CTpyKTypa BIANOBIIHOI T€OMETPUYHOI
00J1acTi J03BOJISIE AT OUIBIN TOYHY OIIHKY aHAIITUYHUX PO3B’s3kiB (3) mpu z — 0.
OTpumaHi pe3yibTaTH Y3arajJibHIOIOTh Ta MOMIHOIIOITH ICHYIOYY TEOpito
aHATITUYHUX PO3B’SI3KIB CUHTYJIAPHUX IU(epeHIiaibHO-aIreOpaiyHIX CUCTEM
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1. boxuep C., Maprtia VY. ®yHkIii 0araTb0X KOMIUIEKCHUX 3MIHHMX. MOCKBa :
[Ho3emHa n1-pa, 1951. 291 c.
2. T'paGosebka P. T, JTiGnix M. AcumnroTnka cucteM audepeHIiiabHuX PiBHAHD, He
po3B's3aHuX BiqHOCHO noxinuuXx : fer. y BIHITI, Ne 1786-78 JIEII. 49 c.
3. CamkoBa I'. €. IcHyBaHHSI Ta aCUMIITOTMYHA MOBEIIHKA aHATITUYHHUX PO3B'S3KIB
JESKUX CUHTYJISIpHUX AU epeHIlialbHIX CUCTEM, HE PO3B'sI3aHUX BIJTHOCHO TOXITHUX.
Hudepenmianbhi piBHsHHA. 1991. T. 27, Ne 11. C. 2012-2013.
4. Camoiminenko A. M., Ik M. 1., SfAxosens B. II. JliHiiiHI cucTemu
nudepeHItiaTbHuX pIBHIHB 3 BUpoKeHHsMu. Kuis : Buma mkomna, 2000. 294 c.

141



MATHEMATICS
DIGITAL TECHNOLOGIES AND DEVELOPMENTS: PROBLEMS OF THEIR USE AND
ACHIEVEMENTS

5. Mirz R. Criteria for the trivial solution of differential algebraic equations with small
nonlinearities to be asymptotically stable. Journal of Mathematical Analysis and
Applications. 1998. Vol. 225. P. 587-607.

6. Sharai N. V. On the asymptotic of solutions to semi-explicit systems of differential
equations. Heniniitni konuBanus. 2005. Vol. 8, No. 1. P. 132-144.

7. Samkova G. Ye., Sharay N. V. On a study of a certain semi-explicit system of
differential equations with a changing matrix bundle. Heminiiini konusanns. 2002. Vol.
5, No. 2. P. 224-236.

142



MEDICINE
DIGITAL TECHNOLOGIES AND DEVELOPMENTS: PROBLEMS OF THEIR USE AND
ACHIEVEMENTS

CUTANEOUS CLUES TO EARLY HIV INFECTION:
DIAGNOSTIC VALUE OF DERMATOLOGICAL
MANIFESTATIONS

Aibatillayeva Omirgul Saduakhaskyzy,
Student of Astana Medical University,
Kazakhstan

Abstract. Cutaneous manifestations are among the earliest and most accessible
clinical indicators of human immunodeficiency virus (HIV) infection. In the initial
stages, dermatological symptoms may precede systemic manifestations and serve as
important diagnostic clues, particularly in previously undiagnosed individuals. This
review aims to assess the diagnostic significance of early dermatological findings in
HIV infection and to summarize their clinical spectrum based on current evidence.

According to recent studies, up to 80-90% of people living with HIV develop
mucocutaneous manifestations during the course of the disease, with a considerable
proportion presenting at early stages. Common dermatological conditions associated
with early HIV infection include maculopapular rash related to acute seroconversion,
seborrheic dermatitis, papular pruritic eruption, herpes zoster, and mucosal
involvement such as oral ulcers and candidiasis. These findings reflect early immune
dysregulation and high viral replication, even before significant CD4+ T-cell depletion
occurs.

Although many early skin manifestations are nonspecific, they often demonstrate
atypical severity, recurrence, or resistance to conventional therapy. Such features
should raise clinical suspicion of underlying immunodeficiency and prompt HIV
testing. Evidence suggests that timely recognition of characteristic or persistent
dermatoses can significantly contribute to earlier diagnosis and initiation of
antiretroviral therapy.

In addition, certain cutaneous presentations may correlate with immunological
status and disease progression, highlighting their potential prognostic value.
Dermatological assessment therefore represents a practical and cost-effective
component of early HIV detection strategies.

In conclusion, skin manifestations play a critical role in the early diagnosis of HIV
infection. Increased awareness among clinicians can improve early identification,
reduce diagnostic delays, and ultimately enhance patient outcomes.

Keywords: HIV infection, cutaneous manifestations; early diagnosis,
dermatology; mucocutaneous lesions,; seroconversion rash, seborrheic dermatitis;
papular pruritic eruption, herpes zoster; immunodeficiency.

Introduction. Human immunodeficiency virus (HIV) infection remains a major
global public health concern, with a substantial proportion of cases still being
diagnosed at advanced stages. Delayed diagnosis is associated with increased
morbidity, mortality, and ongoing transmission [1, 2]. In this context, early clinical
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markers that allow timely identification of HIV infection are of particular importance.
Among them, dermatological manifestations represent one of the most accessible and
frequently overlooked diagnostic domains.

The skin and mucous membranes are highly sensitive to immune dysregulation,
making them early targets in HIV infection. During the acute and early chronic phases,
when systemic symptoms may be mild or nonspecific, cutaneous signs can serve as the
first clinical indicators of underlying infection [3]. These manifestations are primarily
driven by viral replication, immune activation, and progressive dysfunction of cellular
immunity, even before profound CD4+ T-cell depletion occurs [4].

A wide spectrum of dermatological conditions has been associated with early HIV
infection. The most characteristic findings include maculopapular exanthema related
to acute seroconversion, seborrheic dermatitis with atypical severity, papular pruritic
eruption, and early onset or recurrent herpes zoster. Mucosal involvement, particularly
oral candidiasis and aphthous ulcers, may also appear at relatively preserved immune
status. Although many of these conditions are not pathognomonic, their atypical
clinical course such as increased severity, recurrence, or resistance to standard therapy
should prompt consideration of HIV infection [2, 5].

Recent studies emphasize that dermatological manifestations not only reflect
underlying immunological changes but may also correlate with disease progression and
viral load. Importantly, the recognition of specific patterns or clusters of skin findings
can significantly improve early case detection, especially in settings where routine
screening is limited or patient presentation is delayed. For dermatologists, general
practitioners, and gynecologists involved in primary care, awareness of these
manifestations is critical for initiating timely diagnostic evaluation [6].

Despite advances in antiretroviral therapy and expanded testing strategies, the
diagnostic potential of dermatological signs remains underutilized in clinical practice.
Therefore, a systematic evaluation of early cutaneous manifestations and their
diagnostic relevance is warranted.

The aim of this study is to assess the clinical spectrum and diagnostic significance
of dermatological manifestations in early HIV infection based on current evidence,
with a focus on their role in improving early detection and clinical outcomes.

Materials and Methods. This study was conducted as a structured narrative
literature review aimed at evaluating the diagnostic significance of early cutaneous
manifestations in HIV infection. A systematic search of electronic databases, including
PubMed, Scopus, Web of Science, and Cochrane Library, was performed to identify
relevant publications.

The search strategy incorporated combinations of the following keywords: HIV
infection, cutaneous manifestations, dermatological signs, early diagnosis,
mucocutaneous lesions, and skin diseases. Articles published between 2015 and 2025
were npeumyiecTBeHHo included to ensure akTyaabHOCTb JaHHBIX.

Inclusion criteria comprised original clinical studies, systematic reviews, and meta-
analyses addressing dermatological manifestations in early or newly diagnosed HIV
infection. Studies focusing exclusively on advanced HIV/AIDS stages, pediatric
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populations without relevance to early presentation, or lacking clinical applicability
were excluded.

Data extraction focused on the types, frequency, and diagnostic relevance of
cutaneous manifestations, as well as their association with immunological parameters
(CD4+ T-cell count) and disease progression. The selected studies were analyzed
qualitatively, with emphasis on identifying consistent clinical patterns and their
significance for early HIV detection in routine practice.

Results. The analysis of contemporary literature indicates that cutaneous and
mucocutaneous manifestations occur in approximately 60-90% of individuals living
with HIV, with a significant proportion presenting during the early stages of infection,
including the acute seroconversion phase and early chronic phase.

1. Acute HIV infection (seroconversion phase). In the early phase of HIV
infection, dermatological manifestations are frequently among the first clinical signs.
A maculopapular rash is reported in 40—80% of patients during seroconversion. This
rash typically involves the trunk, face, and proximal extremities, and may be
accompanied by systemic symptoms such as fever and lymphadenopathy. The presence
of this exanthem correlates with high viral replication and peak viremia [7].

In addition to exanthema, mucosal involvement is frequently observed. Oral ulcers
and enanthema occur in approximately 10-30% of cases during acute infection and
may be misinterpreted as viral or nonspecific inflammatory conditions [8].

2. Early chronic HIV infection: inflammatory dermatoses. During the early
chronic phase, inflammatory skin disorders become more prominent. Seborrheic
dermatitis is one of the most common conditions, with a prevalence ranging from 20%
to 50% in early HIV infection. It often presents with atypical severity, widespread
distribution, and poor response to conventional topical therapy, reflecting early
immune dysregulation [9].

Papular pruritic eruption (PPE) is reported in 10—40% of patients and is considered
a characteristic HIV-associated dermatosis. It presents as chronic, intensely pruritic
papules predominantly affecting the extremities and trunk. PPE may develop even in
patients with relatively preserved CD4+ T-cell counts (>350 cells/uL), indicating its
role as an early immunological marker.

Eosinophilic folliculitis, although less frequent, is also described in early stages,
with prevalence estimates ranging from 5% to 15%, particularly in patients with
progressive immune dysfunction [10].

3. Infectious dermatoses as early indicators. Infectious skin diseases represent a
key group of manifestations associated with early HIV infection.

Herpes zoster occurs in approximately 10-30% of HIV-positive individuals and is
often one of the earliest clinical manifestations leading to HIV testing. In HI'V -infected
patients, herpes zoster tends to present at a younger age, with increased severity,
recurrence rates, and a higher likelihood of multidermatomal involvement [11].

Fungal infections, particularly oral candidiasis, are reported in 5-20% of patients
in early stages. While traditionally associated with advanced immunosuppression,
early forms may appear in the context of localized immune dysfunction.
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Viral infections such as human papillomavirus (HPV)-associated lesions and
molluscum contagiosum may also occur early, although their prevalence increases with
disease progression. Early manifestations are reported in approximately 5—-15% of
patients [12, 13].

4. Mucocutaneous manifestations and diagnostic clusters. Mucosal involvement
plays a significant diagnostic role. Recurrent aphthous ulcers are observed in 10-20%
of patients and may represent an early manifestation of immune dysregulation. Angular
cheilitis and nonspecific stomatitis are also described in early HIV infection [14].

Importantly, several studies highlight that the presence of multiple concurrent
dermatological manifestations significantly increases the probability of underlying
HIV infection. The coexistence of conditions such as seborrheic dermatitis, PPE, and
recurrent herpes zoster forms a characteristic clinical pattern suggestive of early
immunodeficiency [15].

5. Correlation with immunological status. A key finding across multiple studies
is the relationship between dermatological manifestations and immunological
parameters.

While some conditions, such as seborrheic dermatitis and oral candidiasis,
demonstrate increasing prevalence with declining CD4+ T-cell counts (<350 cells/uL),
others particularly PPE and herpes zoster may occur at higher CD4+ levels (>350-500
cells/uL), reflecting early immune activation rather than advanced immunosuppression
[16].

Moreover, the severity, recurrence, and treatment resistance of dermatological
conditions have been shown to correlate with viral load and immune dysfunction,
reinforcing their role as clinical markers of disease progression.

6. Diagnostic significance and clinical impact. The reviewed data consistently
demonstrate that dermatological manifestations possess substantial diagnostic value in
early HIV infection. In particular, atypical presentation (early age of onset, increased
severity), recurrence, and poor response to standard therapy significantly increase the
likelihood of HIV infection [17].

Studies indicate that targeted HIV testing in patients presenting with suggestive
dermatological conditions can improve early detection rates by up to 20-30% in high-
risk populations. Furthermore, early recognition of these signs allows for timely
initiation of antiretroviral therapy, which is associated with improved clinical outcomes
and reduced transmission [18, 19].

Discussion. The present analysis confirms that cutaneous and mucocutaneous
manifestations are not only highly prevalent in HIV infection but also represent
clinically meaningful early indicators of underlying immunological dysfunction. The
reviewed evidence consistently demonstrates that dermatological findings often
precede or accompany early stages of HIV infection, supporting their role as accessible
and cost-effective diagnostic markers.

One of the key observations across studies is the high frequency of maculopapular
exanthema during acute HIV infection, reported in 40—-80% of cases. This finding is
consistent with data from prospective cohorts and seroconversion studies, which
emphasize the association between early rash, peak viremia, and systemic immune
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activation. However, despite its relatively high prevalence, the diagnostic utility of this
manifestation remains limited by its nonspecific nature. Several authors note that
maculopapular rash is frequently misattributed to viral exanthems or drug reactions,
leading to missed opportunities for early HIV testing.

In contrast, chronic inflammatory dermatoses such as seborrheic dermatitis and
papular pruritic eruption (PPE) demonstrate greater diagnostic specificity in the
appropriate clinical context. The prevalence of seborrheic dermatitis in HIV -positive
individuals (20-50%) significantly exceeds that observed in the general population,
where it is typically reported in 3—10% of adults [20]. Moreover, studies consistently
highlight its atypical severity, extensive distribution, and resistance to standard therapy
in HIV-infected patients. This pattern has been attributed to immune dysregulation,
particularly altered T-cell responses and increased colonization with Malassezia
species.

PPE represents another clinically relevant manifestation, particularly in early or
moderately advanced disease. While its prevalence varies widely (10—40%),
comparative studies suggest a strong association with immune activation and
dysregulated Th2 responses. Notably, PPE may occur at relatively preserved CD4+ T-
cell counts, distinguishing it from opportunistic infections that typically emerge at
more advanced stages. This supports the hypothesis that certain dermatological
conditions reflect qualitative immune dysfunction rather than absolute
immunosuppression [16, 21].

Infectious dermatoses, particularly herpes zoster, provide additional diagnostic
value. Multiple studies demonstrate that herpes zoster occurs more frequently, at a
younger age, and with greater severity in HIV-infected individuals compared to the
general population. Importantly, cohort studies indicate that herpes zoster may precede
HIV diagnosis by months or even years, underscoring its role as a potential sentinel
event. The presence of recurrent or multidermatomal zoster should therefore prompt
routine HIV testing, even in the absence of other risk factors.

Mucosal manifestations, including oral candidiasis and aphthous ulcers, further
contribute to early clinical recognition. While oral candidiasis is classically associated
with advanced immunosuppression, recent evidence suggests that it may also occur in
early disease due to localized immune alterations. Comparative analyses reveal that the
presence of oral lesions, particularly when recurrent or refractory, significantly
increases the likelihood of underlying HIV infection.

An important finding across the literature is the additive diagnostic value of
multiple concurrent dermatological manifestations. Studies consistently report that the
coexistence of two or more conditions such as seborrheic dermatitis, PPE, and herpes
zoster substantially increases the probability of HIV infection compared to isolated
findings. This concept of “dermatological clustering” has been proposed as a practical
clinical tool, particularly in resource-limited settings where access to laboratory testing
may be restricted.

From a pathophysiological perspective, the observed spectrum of dermatological
manifestations reflects a complex interplay between viral replication, immune
activation, and progressive immune dysregulation. Early in the course of infection,
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high viral load and cytokine activation contribute to inflammatory dermatoses, whereas
later stages are characterized by opportunistic infections associated with CD4+ T-cell
depletion. This temporal evolution supports the use of skin findings not only as
diagnostic markers but also as indicators of disease stage and progression [16, 21, 22].

Despite the substantial body of evidence, the diagnostic potential of dermatological
manifestations remains underutilized in clinical practice. Several studies highlight a
persistent gap in awareness among non-dermatology clinicians, leading to under-
recognition of early signs and delayed HIV testing. This issue is particularly relevant
in primary care and gynecological settings, where patients may first present with
nonspecific complaints.

The findings of this review have important clinical implications. First, clinicians
should maintain a high index of suspicion for HIV infection in patients presenting with
atypical, recurrent, or treatment-resistant dermatological conditions. Second, the
integration of dermatological assessment into routine clinical evaluation may enhance
early detection, particularly in populations with limited access to screening programs.
Finally, targeted education of healthcare providers regarding the diagnostic
significance of skin manifestations may reduce diagnostic delays and improve patient
outcomes.

However, several limitations should be acknowledged. The heterogeneity of
included studies, differences in study design, and variability in reported prevalence
rates may affect the generalizability of findings. Additionally, many dermatological
manifestations lack specificity, necessitating careful clinical correlation and laboratory
confirmation.

Conclusion

Cutaneous manifestations represent a clinically valuable yet underutilized window
for the early detection of HIV infection. While often nonspecific in isolation, their
atypical presentation, recurrence, and clustering significantly increase diagnostic yield
when interpreted within an appropriate clinical context. Early recognition of these
dermatological signs enables timely HIV testing and prompt initiation of antiretroviral
therapy, which remains critical for improving prognosis and reducing transmission.
Integrating dermatological assessment into routine clinical practice should therefore be
considered an essential component of early HIV diagnostic strategies.
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Abstract. Cardiac imaging plays a central role in the diagnosis and management
of cardiovascular diseases, yet the growing complexity of CT and MRI datasets places
a significant burden on routine clinical interpretation. Variability between observers,
time-consuming post-processing, and the need for highly specialized expertise remain
persistent challenges in daily practice.

The introduction of artificial intelligence has begun to reshape the analytical
approach to cardiac imaging. Contemporary algorithms allow for automated
segmentation of cardiac chambers, quantitative assessment of ventricular function, and
detailed evaluation of coronary arteries and myocardial tissue. In cardiac CT, these
tools are increasingly used for coronary calcium scoring and plaque analysis, while in
MRI they support the assessment of myocardial structure, fibrosis, and perfusion
characteristics.

Clinical data indicate that the use of Al-based systems contributes to improved
reproducibility of measurements and reduces the time required for image analysis. In
addition, automated approaches facilitate more consistent detection of subtle
pathological changes that may be overlooked during conventional interpretation. At
the same time, practical limitations remain evident. The performance of algorithms
may vary depending on imaging protocols and patient populations, and the integration
of these technologies into routine clinical workflows is still evolving. Issues related to
standardization, validation, and clinical interpretability continue to require careful
consideration.
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Artificial intelligence is progressively becoming an integral component of modern
cardiac imaging, offering new opportunities to enhance diagnostic accuracy and
optimize clinical decision-making.

Keywords: artificial intelligence; cardiac imaging, computed tomography;
magnetic resonance imaging; machine learning, deep learning,; image analysis;
cardiac segmentation, coronary artery disease; myocardial tissue characterization.

Introduction. Cardiovascular diseases remain the leading cause of morbidity and
mortality worldwide, accounting for a substantial proportion of global health burden
and healthcare expenditure [1]. Early and accurate diagnosis is essential for improving
clinical outcomes, and modern imaging modalities such as cardiac computed
tomography (CT) and magnetic resonance imaging (MRI) play a central role in this
process [2]. These techniques provide detailed structural and functional information,
enabling the assessment of coronary artery disease, myocardial viability, fibrosis, and
perfusion abnormalities [3].

At the same time, the rapid development of imaging technologies has led to a
significant increase in the volume and complexity of data generated in routine clinical
practice. Interpretation of cardiac CT and MRI requires a high level of expertise and is
often associated with considerable interobserver variability, particularly in the
assessment of subtle pathological changes [4]. In addition, time-consuming post-
processing and manual segmentation remain important limitations, especially in high-
throughput clinical settings [5].

In recent years, artificial intelligence has emerged as a promising approach to
address these challenges. Machine learning and deep learning algorithms are
increasingly applied to automate image analysis, improve quantitative accuracy, and
assist in clinical decision-making [6]. In cardiac CT, Al-based tools have demonstrated
the ability to perform automated coronary artery calcium scoring, detect atherosclerotic
plaques, and estimate stenosis severity [7]. In cardiac MRI, these methods enable
automated segmentation of cardiac chambers, evaluation of ventricular function, and
characterization of myocardial tissue, including the detection of fibrosis and
inflammation [8].

The integration of artificial intelligence into cardiac imaging workflows reflects a
broader shift toward data-driven medicine. The aim of this study is to evaluate the
current role of Al in cardiac CT and MRI and to assess its clinical potential in
improving diagnostic accuracy and efficiency.

Materials and Methods. This study was designed as a narrative literature review
focused on the application of artificial intelligence in cardiac computed tomography
(CT) and magnetic resonance imaging (MRI). The analysis included publications
addressing the use of machine learning and deep learning algorithms for image
processing, segmentation, diagnostic assessment, and risk stratification in
cardiovascular diseases.

Relevant studies published between 2015 and 2025 were considered. Priority was
given to original research articles, systematic reviews, and meta-analyses evaluating
the clinical performance of Al-based tools in cardiac imaging. Studies involving adult
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patient populations and providing quantitative or clinically relevant outcomes were
included in the analysis. The selection process involved screening titles and abstracts
followed by full-text evaluation of potentially relevant publications. Studies were
excluded if they lacked clear methodological description, focused on non-cardiac
imaging, or presented purely experimental models without clinical validation.

Data extraction focused on key parameters, including imaging modality (CT or
MRI), type of Al algorithm used, clinical application (e.g., segmentation, detection,
classification), and reported diagnostic performance indicators such as sensitivity,
specificity, and reproducibility. The collected data were synthesized using a qualitative
approach, with emphasis on identifying consistent trends, clinically significant
findings, and areas of ongoing research in the integration of artificial intelligence into
cardiac imaging practice.

Results. A substantial body of evidence demonstrates that Al-based algorithms
provide highly accurate and reproducible segmentation of cardiac structures in both CT
and MRI datasets [8—10]. Deep learning models, particularly convolutional neural
networks trained on large annotated datasets, consistently achieve Dice similarity
coefficients above 0.90 for left ventricular segmentation and slightly lower but still
clinically acceptable values for right ventricular and atrial structures [9]. In addition to
structural delineation, these systems enable fully automated calculation of key
functional parameters, including end-diastolic and end-systolic volumes, stroke
volume, and ejection fraction.

Comparative analyses indicate strong agreement between Al-derived
measurements and expert manual assessments, with minimal bias and narrow limits of
agreement [ 10]. Importantly, the use of automated pipelines significantly reduces post-
processing time, in some reports by up to 70—-80%, without compromising diagnostic
accuracy. This is particularly relevant in clinical environments with high imaging
volumes, where rapid and standardized evaluation is essential.

Coronary artery assessment and plaque characterization (CT)

In cardiac CT, Al applications have been extensively validated for coronary artery
calcium (CAC) scoring and atherosclerotic plaque analysis [11-13]. Automated CAC
scoring systems demonstrate excellent agreement with traditional semi-automated
Agatston scoring, with correlation coefficients frequently exceeding 0.95 [11]. These
tools allow rapid, operator-independent quantification of calcified plaque burden,
improving consistency across different centers.

Beyond calcium scoring, AI models have been developed for detailed plaque
characterization, including differentiation between calcified, fibrous, and lipid-rich
components [12]. This level of analysis provides additional prognostic information, as
non-calcified and mixed plaques are more strongly associated with adverse
cardiovascular events. Furthermore, machine learning algorithms have been shown to
improve the detection of hemodynamically significant coronary stenosis, particularly
in borderline cases where visual assessment may be inconclusive [13]. In some studies,
Al-assisted interpretation increased diagnostic sensitivity while maintaining high
specificity.
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Mpyocardial tissue characterization (MRI)

Cardiac MRI represents a key area where Al has demonstrated substantial clinical
value, particularly in tissue characterization [14—16]. Deep learning approaches enable
automated segmentation and quantification of myocardial regions on late gadolinium
enhancement (LGE) imaging, allowing precise assessment of fibrotic burden [15].
Quantitative analysis of fibrosis has important implications for prognosis in conditions
such as ischemic cardiomyopathy and myocarditis.

In addition to LGE, Al algorithms have been applied to T1 and T2 mapping
techniques, facilitating the detection of diffuse myocardial abnormalities, including
edema and early interstitial fibrosis [14]. These changes may be subtle and difficult to
detect with conventional qualitative assessment. Studies have shown that AI models
can identify early myocardial involvement in cardiomyopathies and inflammatory
conditions, improving diagnostic sensitivity at earlier disease stages [16].

Diagnostic performance and reproducibility

A consistent observation across multiple studies is the improvement in diagnostic
reproducibility associated with Al-assisted analysis [17—19]. Interobserver variability,
which remains a known limitation in cardiac imaging, is significantly reduced when
automated or semi-automated tools are used. This is particularly evident in volumetric
measurements and myocardial segmentation, where manual interpretation is subject to
operator experience.

Reported diagnostic performance metrics for Al systems in detecting coronary
artery disease and myocardial pathology are comparable to those of experienced
clinicians. Sensitivity and specificity values frequently range between 85% and 95%,
depending on the clinical task and dataset [18]. Additionally, Al-assisted workflows
reduce interpretation time, enabling faster reporting without loss of diagnostic
confidence [19]. This efficiency gain is especially relevant in settings with limited
human resources or high patient throughput.

Risk stratification and prognostic modeling

An important extension of Al applications in cardiac imaging is its role in risk
stratification and prognostic modeling [20,21]. By integrating imaging features with
clinical and demographic data, machine learning models provide more refined
predictions of adverse cardiovascular outcomes compared to traditional risk
assessment tools. In cardiac CT, Al-driven analysis of plaque morphology,
distribution, and calcium burden has been associated with improved prediction of
major adverse cardiac events.

Similarly, in cardiac MRI, models incorporating functional parameters, myocardial
strain, and tissue characteristics such as fibrosis have demonstrated prognostic value in
patients with cardiomyopathies and ischemic heart disease [21]. These approaches
enable more precise identification of high-risk patients and may support individualized
treatment strategies.

Taken together, the available data indicate that Al enhances not only the technical
aspects of image analysis but also the clinical utility of cardiac imaging by improving
diagnostic accuracy, reproducibility, and prognostic assessment across a wide range of
cardiovascular conditions.
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Discussion

The findings presented in this review reflect a consistent trend toward the
integration of artificial intelligence into cardiac imaging as a tool that complements,
rather than replaces, clinical expertise. The demonstrated improvements in
segmentation accuracy, diagnostic performance, and workflow efficiency align with
broader developments in data-driven medicine and support the growing role of Al in
routine cardiology practice [8—10,17].

One of the most clinically relevant advantages of Al is the standardization of image
analysis. Traditional interpretation of cardiac CT and MRI is inherently operator-
dependent, with variability arising from differences in experience and subjective
assessment criteria. The use of automated algorithms significantly reduces this
variability, particularly in volumetric measurements and myocardial segmentation,
thereby improving reproducibility across institutions [17,18]. This is especially
important in longitudinal patient monitoring, where small changes in functional
parameters may have significant clinical implications.

At the same time, the high diagnostic performance reported in multiple studies
should be interpreted with caution. Although sensitivity and specificity values
frequently approach expert-level interpretation, these results are often derived from
controlled datasets with high-quality images and well-defined clinical scenarios
[18,19]. In real-world settings, image quality may be affected by motion artifacts,
arrhythmias, or suboptimal acquisition protocols, which can negatively impact
algorithm performance. This raises important questions regarding the generalizability
of Al models across diverse populations and imaging environments [22].

Another critical aspect is the interpretability of Al systems. While deep learning
models are capable of identifying complex patterns within imaging data, their decision-
making processes are often not transparent. This “black-box” nature limits clinical trust
and may hinder widespread adoption, particularly in high-stakes diagnostic settings
[23]. Efforts to develop explainable Al models and improve algorithm transparency are
therefore essential for clinical integration.

The role of Al in plaque characterization and myocardial tissue analysis represents
a significant step toward more personalized cardiovascular care. By enabling detailed
phenotyping of atherosclerotic lesions and myocardial pathology, Al provides
information that extends beyond traditional visual assessment [12,14]. However, the
clinical impact of these advanced metrics remains to be fully established. While
associations with adverse outcomes have been reported, prospective studies are needed
to determine whether Al-driven findings translate into improved patient management
and outcomes [20,24].

Integration into clinical workflows remains another practical challenge. Despite the
potential for time savings, the implementation of Al systems requires compatibility
with existing imaging infrastructure, standardized data formats, and appropriate
training of medical personnel. In addition, regulatory approval and validation across
multiple centers are necessary to ensure safety and reliability [25]. Without these steps,
the transition from research applications to routine clinical use may be limited.
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Ethical and legal considerations also play an important role. The use of large
imaging datasets raises concerns regarding patient privacy and data security, while the
question of responsibility in Al-assisted decision-making remains unresolved [26].
These issues must be addressed through clear regulatory frameworks and institutional
policies.

Finally, it is important to emphasize that the greatest value of Al lies in its
integration with clinical judgment rather than its independent use. Hybrid approaches,
where Al supports but does not replace physician interpretation, appear to offer the
most balanced and clinically acceptable model [27]. Such collaboration has the
potential to enhance diagnostic accuracy, reduce workload, and support more
individualized patient care.

In summary, while artificial intelligence has demonstrated substantial potential in
cardiac CT and MRI analysis, its full clinical impact will depend on overcoming
current limitations related to generalizability, interpretability, validation, and
implementation. Continued multidisciplinary research and careful integration into
clinical practice are required to realize its long-term benefits.

CONCLUSION

Artificial intelligence is becoming an integral part of modern cardiac imaging,
providing reliable tools for automated analysis of CT and MRI data. Its use is
associated with improved consistency of measurements, reduction in analysis time, and
more stable detection of structural and functional abnormalities. At the same time, the
introduction of these technologies into routine practice is still accompanied by a
number of limitations. Differences in performance depending on imaging conditions,
HeJocTaTouyHasi BHelHs s Banuaanus, and the need for integration into existing clinical
workflows remain relevant issues that require further study.

In practical terms, AI should be considered as an additional instrument that
enhances, but does not replace, clinical judgment. With nanbheitmeit Banuganuen u
cTaHAapTu3aIimel, its use may contribute to more accurate diagnostics and more
individualized management of patients with cardiovascular disease.
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Abstract. Arterial hypertension is strongly associated with structural and
functional alterations of the microcirculation, which contribute to target organ damage
and increased cardiovascular risk. The retinal vasculature provides a unique window
for direct, non-invasive assessment of systemic microvascular changes and may serve
as a surrogate marker of cardiovascular risk stratification.

Retinal microvascular alterations in patients with arterial hypertension are most
commonly characterized by retinal arteriolar narrowing and reduction of the
arteriovenous ratio. These changes are frequently linked with systemic vascular
dysfunction, including increased arterial stiffness, endothelial dysfunction, and left
ventricular hypertrophy. Several studies also suggest independent associations between
retinal vascular parameters and major cardiovascular events, including stroke and
myocardial infarction. In addition, venular changes appear to reflect broader metabolic
and inflammatory processes, although their prognostic significance remains less
consistent. Despite growing evidence supporting the clinical relevance of retinal
microcirculatory assessment, heterogeneity in imaging modalities and measurement
approaches limits direct comparison across studies and clinical implementation.

In conclusion, retinal microvascular changes in arterial hypertension reflect
systemic microvascular injury and may have value in cardiovascular risk stratification.
Further standardized prospective studies are required to clarify their independent
prognostic role in clinical practice.
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Introduction. Arterial hypertension is a leading contributor to cardiovascular
morbidity and mortality and remains a major global health burden [1]. Beyond
sustained elevation of blood pressure, long-term hypertension induces progressive
structural and functional changes in the vascular system, affecting both large arteries
and the microcirculation [2]. These microvascular alterations are increasingly
considered an early manifestation of target organ damage and a key determinant of
cardiovascular risk.

The retinal circulation provides a unique opportunity for direct, non-invasive
visualization of systemic microvascular status [3]. Unlike other vascular beds, retinal
vessels can be assessed in vivo, allowing quantitative evaluation of structural
parameters such as vessel caliber, arteriovenous ratio, and tortuosity [4]. These features
reflect both local autoregulatory responses and systemic vascular pathology.

In patients with arterial hypertension, retinal microvascular remodeling is
commonly characterized by arteriolar narrowing and reduction of the arteriovenous
ratio, which are associated with increased peripheral resistance and impaired
endothelial function [5]. Venular dilation has also been observed and is increasingly
linked to inflammatory activity and metabolic dysregulation rather than purely
hemodynamic changes [6].

Recent advances in retinal imaging, including digital fundus photography and
optical coherence tomography angiography (OCTA), have significantly improved the
ability to quantify microvascular parameters with higher resolution and reproducibility
[7]. These techniques have enabled more detailed investigation of retinal vascular
changes as potential biomarkers of systemic cardiovascular disease.

Several large population-based studies have demonstrated associations between
retinal microvascular abnormalities and cardiovascular outcomes such as stroke,
myocardial infarction, and heart failure [8]. However, the strength and independence
of these associations vary across studies, partly due to differences in imaging methods,
population characteristics, and outcome definitions.

Given the growing interest in non-invasive biomarkers of cardiovascular risk,
retinal microvascular assessment may provide clinically relevant information for early
identification of high-risk hypertensive patients. Further synthesis of current evidence
is therefore necessary to clarify its role in cardiovascular risk stratification.

The aim of this study is to evaluate retinal microvascular changes in arterial
hypertension and their potential value as a non-invasive marker of cardiovascular risk.

Materials and Methods. This study was conducted as a systematic review of the
literature on retinal microvascular alterations in arterial hypertension and their
association with cardiovascular risk. A search of PubMed, Scopus, and Web of Science
was performed for studies published between January 2015 and December 2025.
Keywords included arterial hypertension, retinal microcirculation, retinal vascular
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imaging, and cardiovascular outcomes. Additional studies were identified through
manual screening of reference lists.

Inclusion criteria were original cohort and case-control studies involving adult
patients with arterial hypertension, reporting retinal microvascular parameters such as
arteriolar and venular caliber, arteriovenous ratio, vessel tortuosity, or OCTA-derived
indices, and their relation to cardiovascular risk or outcomes. Reviews, case reports,
pediatric studies, and articles without relevant quantitative retinal data were excluded.

Data extracted included study design, sample size, patient characteristics, imaging
method, retinal vascular parameters, and reported associations with cardiovascular
outcomes or surrogate markers such as arterial stiffness, endothelial dysfunction, and
left ventricular hypertrophy. Primary outcomes included stroke, myocardial infarction,
heart failure, and composite cardiovascular events.

Results. A total of 14 studies published between 2015 and 2025 were included,
covering approximately 11,300 participants with arterial hypertension and comparison
groups of normotensive individuals. The studies varied in design, including large
prospective cohort studies, population-based cross-sectional analyses, and matched
case-control studies. Follow-up duration in longitudinal cohorts ranged from 3 to 12
years, allowing assessment of both baseline retinal changes and incident cardiovascular
outcomes.

Retinal microvascular assessment was most commonly performed using
standardized fundus photography with semi-automated vessel caliber analysis. In a
smaller subset of studies, optical coherence tomography angiography (OCTA) was
used to quantify capillary perfusion density, vessel skeleton density, and microvascular
flow indices, providing additional information on the retinal capillary network.

Retinal arteriolar changes

The most consistent finding across studies was retinal arteriolar narrowing. Mean
central retinal arteriolar equivalent (CRAE) values were significantly reduced in
hypertensive patients compared with controls, with absolute differences ranging from
approximately 8 to 22 micrometers depending on population characteristics and
imaging methodology [9][11][14][18]. Relative reductions in arteriolar diameter
ranged from 6 percent to 18 percent. This narrowing was observed even in patients
with well-controlled office blood pressure, suggesting persistence of structural
remodeling beyond acute hemodynamic effects.

Arteriovenous ratio alterations

A reduction in the arteriovenous ratio (AVR) was reported in 10 of 14 studies
[10][13][17]. Mean AVR values in hypertensive cohorts ranged from 0.62 to 0.72
compared with 0.70 to 0.80 in normotensive groups, corresponding to an average
decrease of 0.02 to 0.08 units. Several studies demonstrated that AVR reduction
correlated more strongly with cumulative blood pressure exposure than with single
office measurements, indicating its potential role as a marker of chronic vascular load
[13][18].

Venular changes

Retinal venular dilation demonstrated greater inter-study variability. In 7 studies,
mean central retinal venular equivalent (CRVE) was increased by approximately 4
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percent to 12 percent in hypertensive patients [12][15][20]. Venular widening showed
stronger associations with systemic inflammatory markers, including C-reactive
protein levels (r = 0.28 to 0.44), and metabolic parameters such as insulin resistance
indices and body mass index [16][19]. This suggests that venular changes may reflect
systemic low-grade inflammation and metabolic vascular injury rather than purely
pressure-related mechanisms.

Association with systemic vascular function

Six studies evaluated the relationship between retinal parameters and arterial
stiffness. Carotid-femoral pulse wave velocity was positively correlated with retinal
arteriolar narrowing, with correlation coefficients ranging from r = 0.32 to r = 0.58
[11][14][21]. Patients in the highest tertile of arterial stiffness exhibited up to 15
percent greater arteriolar narrowing compared with the lowest tertile.

Left ventricular hypertrophy was assessed in five studies using echocardiography
or cardiac MRI. Reduced arteriovenous ratio was independently associated with
increased left ventricular mass index, with standardized beta coefficients ranging from
-0.21 to -0.37 after adjustment for age, sex, and blood pressure levels [13][18]. These
findings support the concept that retinal microvascular changes reflect parallel
remodeling in systemic target organs.

Cardiovascular outcomes

Eight studies reported longitudinal associations between retinal microvascular
changes and major cardiovascular events [9][15][17][21][22]. Retinal arteriolar
narrowing was associated with increased risk of stroke, with hazard ratios ranging from
1.25 to 1.78 per standard deviation decrease in CRAE. In some cohorts, individuals in
the lowest quartile of arteriolar diameter had up to a twofold higher risk of ischemic
stroke compared with those in the highest quartile [17][22].

Associations with myocardial infarction were present but less consistent. Reported
hazard ratios ranged from 1.10 to 1.45, and statistical significance was not maintained
in all multivariable models after adjustment for traditional risk factors [15][21]. Heart
failure outcomes were evaluated in fewer studies, but showed similar directional
trends.

OCTA-derived parameters

Five studies utilized OCTA for quantitative microvascular assessment.
Hypertensive patients demonstrated reduced superficial capillary plexus perfusion
density, with absolute reductions ranging from 8 percent to 15 percent compared with
controls [16][19]. Vessel skeleton density was similarly reduced, while microvascular
heterogeneity indices were increased, suggesting disrupted capillary architecture and
perfusion instability.

Importantly, in two studies OCTA-derived parameters added incremental
predictive value to conventional risk models based on Framingham or SCORE risk
scores, improving C-statistics by approximately 0.03 to 0.06 [19][20]. Although
modest, these improvements suggest potential clinical utility in risk stratification when
combined with established predictors.
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Overall synthesis

Despite moderate heterogeneity in imaging techniques and outcome definitions, a
consistent pattern of retinal microvascular impairment was observed in arterial
hypertension. Arteriolar narrowing and reduced arteriovenous ratio emerged as the
most stable and reproducible markers, while venular changes and OCTA-based metrics
provided complementary information reflecting systemic inflammation and
microvascular perfusion status.

Discussion. Retinal microvascular alterations in arterial hypertension show a
relatively consistent pattern across studies, with retinal arteriolar narrowing and
reduction of the arteriovenous ratio representing the most reproducible findings. These
changes are observed in different study designs and populations, suggesting that they
reflect a stable component of hypertensive vascular remodeling rather than isolated or
transient phenomena.

Arteriolar narrowing is generally interpreted as a morphological expression of
increased peripheral vascular resistance and structural remodeling of small arteries.
Several studies demonstrate a relationship between reduced arteriolar caliber and
measures of arterial stiffness, supporting the concept of parallel microvascular damage
in the retina and systemic circulation [23][24]. Importantly, these changes are also
reported in patients with controlled blood pressure, which suggests that microvascular
remodeling may persist despite adequate antihypertensive therapy.

Venular changes are less consistent but appear to reflect a different biological
background. Retinal venular dilation is more frequently associated with metabolic and
inflammatory markers, including elevated C-reactive protein and insulin resistance
[25]. This supports the interpretation of venular alterations as indicators of systemic
inflammatory burden rather than direct hemodynamic effects of hypertension.

Retinal microvascular parameters also correlate with structural changes in target
organs. Reduced arteriovenous ratio and arteriolar narrowing are associated with left
ventricular hypertrophy and other signs of hypertensive cardiac remodeling [26]. These
findings support the concept of a common microvascular pathway linking retinal and
cardiac damage in arterial hypertension.

The strongest and most clinically relevant associations are observed for
cerebrovascular outcomes. Retinal arteriolar narrowing is consistently linked with
increased risk of stroke, with effect sizes remaining significant in several adjusted
models [27]. In contrast, associations with myocardial infarction are weaker and less
consistent, which may reflect differences in the pathophysiology of cerebral and
coronary microcirculation.

OCTA-derived parameters provide additional insight into capillary-level
alterations. Reduced capillary density and increased microvascular heterogeneity likely
represent early impairment of retinal perfusion and microvascular integrity [28].
However, the limited number of longitudinal studies and the lack of standardized
measurement protocols restrict their current clinical applicability.

Methodological heterogeneity remains an important limitation, particularly
regarding imaging techniques, measurement approaches, and definitions of
cardiovascular outcomes. In addition, most available data are observational, which
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limits causal inference and leaves potential for residual confounding by disease
duration, treatment variability, and comorbid conditions.

From a clinical perspective, retinal microvascular assessment appears most useful
as an adjunct tool for cardiovascular risk stratification rather than as an isolated
diagnostic marker. Its main advantages lie in its non-invasive nature, reproducibility,
and feasibility for repeated evaluation.

Overall, retinal microvascular changes in arterial hypertension reflect systemic
microvascular injury and may provide additional value in cardiovascular risk
assessment when interpreted alongside established clinical and instrumental
parameters.

CONCLUSION

Retinal microvascular changes are frequently observed in arterial hypertension and
are mainly characterized by arteriolar narrowing and reduced arteriovenous ratio.
These alterations reflect systemic microvascular remodeling and are associated with
target organ damage, including left ventricular hypertrophy and increased arterial
stiffness, as well as a higher risk of cerebrovascular events, particularly stroke. Venular
changes and OCTA-derived parameters provide additional information, although their
clinical significance remains less consistent. Despite methodological heterogeneity
across studies, retinal microcirculation assessment appears to be a promising non-
invasive adjunct for cardiovascular risk stratification in hypertensive patients, while its
independent prognostic value requires further validation in prospective standardized
studies.
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Abstract. Facial symmetry is a key determinant of both functional and aesthetic
outcomes in patients with maxillofacial trauma. Post-traumatic deformities often
involve complex disruption of bony structures and soft tissues, leading to asymmetry
that affects not only appearance but also occlusion, vision, and facial expression.
Achieving optimal reconstruction in such cases remains a significant clinical challenge.

Contemporary approaches increasingly rely on a combination of maxillofacial and
reconstructive plastic surgical techniques. Advances in imaging, virtual surgical
planning, and fixation technologies have improved the precision of skeletal
reconstruction, while soft tissue procedures allow for refinement of contour and
restoration of facial balance. The integration of these methods enables a more
comprehensive correction of both structural and aesthetic components of post-
traumatic deformities. Clinical data suggest that combined approaches provide more
stable and predictable outcomes compared to isolated interventions. Reconstruction of
the facial skeleton using rigid fixation, patient-specific implants, and grafting
techniques is often complemented by soft tissue augmentation, fat grafting, and scar
revision procedures. Such strategies are particularly important in cases with delayed
treatment or severe tissue loss.

Despite progress in surgical techniques, challenges remain in achieving long-term
symmetry, especially in complex injuries involving multiple anatomical regions.
Careful preoperative planning and individualized treatment strategies are essential for
optimizing outcomes.
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Introduction. Maxillofacial trauma remains a significant clinical problem,
particularly among young and working-age populations, where it is most commonly
associated with road traffic accidents, interpersonal violence, and sports-related
injuries [1]. Injuries to the facial skeleton frequently involve complex anatomical
regions, including the orbit, zygomatic complex, maxilla, and mandible, leading to both
functional impairment and visible facial asymmetry [2]. Restoration of facial symmetry
is therefore not only an aesthetic objective but also a critical component of functional
rehabilitation, influencing occlusion, mastication, vision, and speech [3].

Post-traumatic facial asymmetry develops as a result of bone displacement,
malunion, soft tissue loss, or scar formation. Even with appropriate primary
management, residual deformities may persist due to the complexity of three-
dimensional facial anatomy and the challenges associated with achieving precise
anatomical reduction [4]. In delayed or secondary cases, reconstruction becomes more
demanding, requiring correction of both skeletal deformities and soft tissue imbalance
[5].

Traditional approaches in maxillofacial surgery have primarily focused on rigid
fixation and anatomical repositioning of bone fragments. However, isolated skeletal
reconstruction does not always result in optimal facial symmetry, particularly in cases
involving soft tissue atrophy or volumetric defects [6]. This limitation has led to
increasing emphasis on combined surgical strategies that address both hard and soft
tissue components of post-traumatic deformities.

Recent advances in imaging technologies, including high-resolution computed
tomography and three-dimensional reconstruction, have significantly improved
preoperative assessment and surgical planning [7]. Virtual surgical planning and the
use of patient-specific implants allow for more accurate restoration of facial contours
and symmetry, especially in complex and secondary reconstructions [8]. In parallel,
developments in reconstructive plastic surgery, including autologous fat grafting and
soft tissue augmentation techniques, have broadened the surgical capabilities for
correcting soft tissue defects and optimizing aesthetic outcomes.

Overall, the contemporary approach to restoring facial symmetry after trauma is
based on the integration of maxillofacial and reconstructive plastic surgical techniques,
enabling more predictable and functionally effective outcomes.

Materials and Methods. This study was conducted as a narrative literature review
focused on surgical approaches to the restoration of facial symmetry after maxillofacial
trauma, with emphasis on combined maxillofacial and reconstructive plastic
techniques. A literature search was performed using PubMed, Scopus, and Web of
Science, including publications from 2015 to 2025. The search included terms related
to maxillofacial trauma, facial asymmetry, reconstruction, 3D surgical planning,
patient-specific implants, and soft tissue correction.
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Included studies comprised original clinical studies, systematic reviews, and meta-
analyses addressing skeletal reconstruction, soft tissue repair, or combined techniques,
with reported functional or aesthetic outcomes. Non-clinical studies and publications
not directly related to post-traumatic reconstruction were excluded.

Data extraction included information on injury characteristics, surgical approaches,
use of advanced planning technologies, and clinical outcomes such as symmetry
restoration, complications, and patient satisfaction. The analysis was qualitative,
focusing on the effectiveness of combined surgical strategies.

Results. Restoration of the facial skeleton represents the primary stage in the
management of post-traumatic asymmetry, particularly in injuries involving the
midface, orbit, and mandible. Conventional open reduction and internal fixation
(ORIF) with titanium plates and screws remains the standard approach, providing
stable fixation and reliable anatomical repositioning, especially in early intervention
settings [9]. However, in complex or delayed cases, accurate restoration of three-
dimensional anatomy remains challenging.

The introduction of virtual surgical planning (VSP) has significantly improved
surgical precision. Preoperative CT-based three-dimensional modeling, including
mirroring of the unaffected side, allows more accurate repositioning of bone fragments
and reconstruction of facial contours [10]. Intraoperative navigation further enhances
accuracy by enabling real-time verification of anatomical alignment, particularly in
anatomically complex regions such as the orbit.

Patient-specific implants (PSIs), developed using CAD/CAM technology, have
become an essential tool in craniofacial reconstruction. These implants, typically made
of titanium or PEEK, allow precise restoration of complex anatomical structures and
are particularly useful in orbital and zygomatic defects [11]. Their use has been
associated with improved contour accuracy, reduced operative time, and decreased
need for intraoperative modification.

Additional advances include the use of three-dimensional printed surgical guides
and templates, which facilitate accurate osteotomies and implant positioning [12]. In
cases of significant bone loss, autologous bone grafting remains an important option,
with common donor sites including the iliac crest and calvarium. In extensive defects,
vascularized bone flaps, such as fibular free flaps, provide both structural support and
biological integration [13]. Distraction osteogenesis may be used in selected cases,
particularly for gradual correction of mandibular asymmetry.

Soft Tissue Reconstruction Techniques

Soft tissue reconstruction plays a critical role in achieving satisfactory facial
symmetry, as skeletal reconstruction alone often fails to restore facial balance. Post-
traumatic changes, including fibrosis, volume loss, and soft tissue displacement, are
major contributors to residual asymmetry [14].

Autologous fat grafting i1s widely used for volume restoration due to its
biocompatibility and regenerative properties. In addition to contour correction, fat
grafting may improve tissue quality and scar characteristics. However, variable
resorption rates often require staged procedures to achieve stable results [15].
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In more extensive defects, local and regional flaps, as well as microvascular free
tissue transfer, are used. Free flaps such as the anterolateral thigh and radial forearm
flaps allow reconstruction of large soft tissue defects with good vascularization and
long-term stability [16]. These techniques are particularly important in cases involving
combined bone and soft tissue loss.

Adjunctive procedures, including scar revision, soft tissue repositioning, and the
use of dermal fillers, are frequently employed to refine postoperative outcomes.
Regenerative approaches, including platelet-rich plasma and cell-assisted lipotransfer,
have demonstrated potential in improving graft survival and enhancing long-term
aesthetic results [17].

Combined Reconstructive Approaches

Current evidence supports the superiority of combined surgical approaches that
address both skeletal and soft tissue components of post-traumatic deformities. Isolated
skeletal reconstruction may restore structural alignment but often fails to achieve
optimal aesthetic outcomes in the presence of soft tissue imbalance [18].

Combined strategies typically involve VSP-guided skeletal reconstruction using
osteosynthesis or patient-specific implants, followed by soft tissue augmentation
through fat grafting or flap reconstruction. In complex cases, a staged approach is often
preferred, allowing initial restoration of skeletal framework followed by secondary
refinement of soft tissues [19].

Hybrid techniques, including simultaneous use of bone grafts and soft tissue flaps,
have shown improved contour restoration and long-term stability. The use of
intraoperative navigation and advanced planning tools further enhances surgical
accuracy and reduces the likelihood of residual asymmetry [20].

Clinical Outcomes and Complications

Overall, combined reconstructive approaches are associated with favorable
functional and aesthetic outcomes. Restoration of occlusion, mastication, and facial
contour is achieved in the majority of cases when both skeletal and soft tissue
components are adequately addressed [21].

Patient satisfaction is generally high, particularly when symmetry and facial
balance are restored. However, outcomes remain dependent on the severity of injury,
timing of intervention, and surgical technique.

Complications include infection, hardware-related issues, graft resorption, flap
failure, and persistent asymmetry. The use of advanced technologies such as VSP and
patient-specific implants has contributed to improved predictability and reduced
complication rates. Long-term follow-up indicates that while skeletal reconstruction
tends to remain stable, soft tissue changes over time may require secondary corrective
procedures.

Discussion. Restoration of facial symmetry following trauma is determined not
only by the accuracy of skeletal reconstruction but by the extent to which both hard
and soft tissue components are addressed within a unified surgical strategy. Evidence
consistently demonstrates that isolated skeletal realignment, although essential for
restoring structural integrity, does not reliably translate into optimal aesthetic outcomes
in the presence of soft tissue deficiency or displacement [18,21]. This has led to a shift
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toward integrated reconstructive approaches in which skeletal and soft tissue
corrections are planned and executed in a coordinated manner.

The introduction of virtual surgical planning (VSP) has significantly improved the
precision and reproducibility of skeletal reconstruction. Clinical studies have shown
that VSP, particularly when combined with intraoperative navigation, allows accurate
restoration of complex anatomical regions such as the orbit and midface, reducing
intraoperative uncertainty and the likelihood of secondary correction [22,23]. At the
same time, the benefits of these technologies are most evident in secondary and
complex reconstructions, whereas in straightforward acute fractures their advantage
over conventional techniques is less pronounced [9,22].

The choice between autologous bone grafting and patient-specific implants (PSIs)
remains a key consideration. Autologous grafts provide biological integration and
remodeling potential, which is particularly relevant in younger patients and in cases
requiring long-term adaptability [13]. However, donor site morbidity and unpredictable
resorption remain significant limitations. In contrast, PSIs offer superior geometric
accuracy and eliminate donor-related complications, making them particularly
advantageous in orbital reconstruction and secondary deformities [11,23].
Nevertheless, concerns regarding infection risk, cost, and long-term behavior of
alloplastic materials persist, and their use should be guided by defect characteristics
and patient-specific factors.

Soft tissue reconstruction has emerged as a decisive factor in achieving durable
aesthetic outcomes. Autologous fat grafting i1s widely utilized due to its minimally
invasive nature and regenerative potential, with experimental and clinical data
suggesting improved tissue quality in addition to volume restoration [15,24]. However,
variability in graft survival limits its predictability, often necessitating repeated
procedures. In contrast, microvascular free flaps provide stable and well-vascularized
tissue replacement, particularly in large or composite defects, although at the expense
of increased surgical complexity and donor site morbidity [16]. The selection between
these approaches should therefore be individualized, taking into account defect size,
tissue condition, and overall reconstructive goals.

Timing of reconstruction represents another critical determinant of outcome. Early
intervention is associated with more accurate anatomical restoration and reduced risk
of secondary deformities, while delayed reconstruction is often complicated by
fibrosis, scarring, and distortion of anatomical landmarks [25]. In such cases, staged
reconstruction becomes necessary, with initial skeletal correction followed by
secondary soft tissue refinement. This staged approach has been shown to improve both
functional and aesthetic outcomes in complex and revision cases [20,25].

Despite advances in surgical techniques and technologies, several limitations
remain. Long-term stability of soft tissue reconstruction is less predictable than that of
skeletal repair, and progressive changes in soft tissue volume and quality may
compromise initial results [21]. Emerging regenerative strategies, including cell-
assisted lipotransfer and biologically enhanced grafting techniques, have shown
promising early results in improving graft survival and tissue integration, although
high-quality clinical data remain limited [17,26].

169



MEDICINE
DIGITAL TECHNOLOGIES AND DEVELOPMENTS: PROBLEMS OF THEIR USE AND
ACHIEVEMENTS

Overall, current evidence supports a multidisciplinary and individualized approach
to post-traumatic facial reconstruction. The integration of advanced imaging, digital
planning, and combined surgical techniques has improved both the accuracy and
predictability of outcomes. At the same time, careful selection of reconstructive
strategy, appropriate timing of intervention, and consideration of both functional and
aesthetic objectives remain essential for achieving durable and clinically meaningful
results [27].

CONCLUSION

Restoration of facial symmetry after trauma requires an integrated approach
combining accurate skeletal reconstruction with targeted soft tissue correction. While
skeletal realignment remains the foundation of treatment, optimal functional and
aesthetic outcomes are achieved only when soft tissue deficits are simultaneously
addressed. The adoption of advanced technologies, including virtual surgical planning,
patient-specific implants, and intraoperative navigation, has improved the precision
and predictability of reconstruction, particularly in complex cases.

Treatment strategy should be individualized, taking into account the extent of
injury, timing of intervention, and tissue characteristics. Combined and staged
approaches provide more reliable and stable results, although long-term outcomes may
be influenced by soft tissue changes requiring secondary refinement. Overall,
successful reconstruction depends on careful planning and a multidisciplinary
approach.
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Introductions. The last decade is characterized by the growth of gastrointestinal
tract pathology in both adults and children. In the structure of these diseases, the main
place in terms of frequency and variety of lesions of the digestive system belongs to
acid-dependent diseases, which include gastroesophageal reflux disease, chronic
gastritis, duodenitis, peptic ulcer disease [1,2,3]. The leading place in the structure of
diseases of the gastroduodenal zone in children is occupied by chronic gastritis and
chronic duodenitis (about 60-74%). Isolated chronic gastritis (10-15%), gastric ulcer
and duodenal ulcer (8-12%) are less common [4, 5].

Currently, gastrointestinal pathology has come to the second place in frequency
among childhood diseases, second only to diseases of the bronchopulmonary system,
including acute respiratory viral infections [5,6].

Digestive diseases in children, given their wide prevalence, specific clinical course,
high risk of early manifestation and disability, represent a serious medical and social
problem.

Statistical data for Ukraine in recent years indicate that more than 2.2 million
children suffer from digestive tract pathology. Among chronic diseases of the digestive
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system, 70-75% are due to lesions of the gastroduodenal zone (chronic
gastroduodenitis, chronic gastritis, functional diseases of the stomach and duodenum,
and gastric and duodenal ulcers). Analysis of the prevalence of gastroduodenal
pathology in children shows that over the past 20 years there has been a significant
increase in this pathology and there is an uncontrolled increase in the frequency of
diseases of the stomach and duodenum. The deterioration of the digestive tract of
adolescents is also evidenced by the increase in the number of patients with peptic ulcer
disease, which over the past 10 years has increased by 1.7 times - from 2.6 to 4.5 per
1000 [7].

Keywords: children, gastrointestinal diseases, periodontal tissues, periodontitis,
gingivitis, teeth.

Aim. To study the relationship between clinical and pathogenetic features of
chronic diseases of the gastrointestinal tract and disorders of hard tissues of the teeth
and periodontium.

Materials and methods. To solve the tasks set in the work, 180 children who lived
in the Dnipropetrovsk region from birth and aged 7 to 15 years were examined.

Of the total number of those examined, 73.4% suffered from chronic diseases of
the gastrointestinal tract. According to the conclusion of gastroenterologists, chronic
gastritis was found in 56.7% of children, chronic duodenitis in 33.8%, malabsorption
syndrome in 1.9%, duodenal ulcer in 5.4% and chronic colitis in 2.2%.

All children who agreed to participate in the research were divided into two groups:
the main and comparison groups and were also divided by age periods: younger (7
years), middle (12 years) and senior school age - 15 years.

In all examined children with chronic diseases of the gastrointestinal tract, the
diagnosis was made at the age of three to 14 years. When studying the anamnesis of
life and the disease, it was found that the timing of the appearance of the first symptoms
of the disease in most of the examined children was already in the first years of life.
Characterizing the somatic status of the examined children with chronic pathology of
the gastrointestinal tract, mainly mild and moderate severity were observed. Most of
the children were examined in the phase of clinical and drug remission of the disease.

Results and discussion. Pathological processes developing in the gastrointestinal
tract are usually accompanied by functional and organic disorders of the hard tissues
of the teeth, periodontal tissues, dorsal surface of the tongue, and oral mucosa.
Moreover, pathological changes in the oral cavity develop in parallel with changes in
the digestive organs. Such a relationship is primarily embryogenetic, since they are
derivatives of the same basis (endodermal lining of the primary intestinal tube). Many
scientists believe that such a relationship is carried out through anatomical,
physiological, and humoral communications of different parts of the gastrointestinal
tract [8,9,10].

Among the etiological factors, the main role in the occurrence of gastroduodenal
pathology is played, first of all, by heredity. But the burdened heredity, even in the
presence of a polygenic complex of hereditary factors, is realized only when adverse
exogenous factors act on the body, among which a special place belongs to psycho-
emotional stress.
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The factor that determines the development of inflammatory and destructive
diseases of the organs of the gastroduodenal zone is the specific infectious agent
Helicobacter pylori, detected on the surface of epithelial cells and in the depths of the
gastric pits of most patients with gastroduodenal pathology. Among other etiological
factors, nutritional disorders have not lost their importance [11,12,13].

Today, a certain connection between diseases of the gastrointestinal tract and
pathological processes that occur in the oral cavity has already been proven. The
relationship and mutual influence of dental diseases and pathology of the digestive
organs are due to the similarity of the morphological structure and the commonality of
their functions, since the oral cavity is the initial department of the digestive system.
According to a number of studies, changes in the gastrointestinal tract, determining a
decrease in the nonspecific resistance of the organism, are the starting point in the
occurrence of dental diseases and contribute to the negative effect on the microflora
present in the oral cavity. The high prevalence and intensity of dental caries in children
with pathology of the gastroduodenal region, especially in the presence of motor-
evacuation disorders, is especially emphasized.

The basic drugs for the treatment of acid-dependent diseases are antisecretory
drugs, which allow to reduce the acid-peptic aggression of gastric contents. The use of
antisecretory drugs provides normalization of acid-forming and secretory function of
the stomach. In turn, the use of antisecretory drugs causes a decrease in the secretion
of not only the gastric glands, but also the salivary glands, which leads to a decrease in
saliva production. The consequence of hyposalivation is a decrease in the physiological
role of saliva. Violation of the mineralizing function of saliva causes demineralization
of teeth and periodontal bone tissue and leads to the development of caries, gingivitis
and periodontitis. Insufficiency of the protective function of saliva weakens the
immunity of the oral cavity, as a result of which: inflammation of the mucous
membrane, multiple dental caries, as well as damage to periodontal tissues.

When treating patients with acid-dependent diseases, gastroenterologists
recommend frequent and fractional nutrition, which affects frequent changes in the
acid-base balance of the oral cavity during the day. And this is also a risk of developing
caries in children.

Studies by many authors have shown that in chronic gastritis, gastric ulcer and
duodenal ulcer, chronic colitis and enterocolitis, various changes in the oral mucosa
are detected, the degree of severity of which depends on the form, severity and duration
of the underlying disease. Treatment of the underlying disease contributes to the
reduction or disappearance of pathological changes in the oral cavity. The relationship
between impaired acid-forming function of the stomach and pathological changes in
the oral mucosa has been proven. Gastric secretion, as studies have shown, is closely
related to the secretion of the salivary glands. Exacerbation of peptic ulcer disease is
accompanied by a decrease in the reactivity of the oral mucosa.

It is also known that in gastric ulcer, the concentration of histamine in the blood
serum increases and at the same time the activity of histaminase decreases, and the
activity of hyaluronidase increases. One of the important factors causing changes in
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the oral mucosa in gastrointestinal pathology is a deficiency of vitamins, especially
group B.

The most modern ideas about the etiopathogenetic development of caries and
inflammatory diseases of periodontal tissues are devoted to a decrease in the
concentration of defensins in the gastrointestinal tract and in the oral fluid, respectively.
Defensins have a pronounced bactericidal activity against both gram-negative and
gram-positive bacteria. The bactericidal effect of defensins is manifested 3-4 hours
after infection and is implemented as a multi-step process that includes direct
interaction of defensins with the infectious agent, pore formation in the bacterial cell
membrane, internalization of defensin molecules with subsequent antimetabolic effect.
Defensins also actively exert anti-inflammatory effects, inactivating pathogen-
associated molecular structures, adhesins, toxins of infectious agents and inhibiting the
activity of induced monocytes, macrophages and dendritic cells. Human defensins also
have pronounced immunoadjuvant properties, which can enhance the activity of
humoral and cellular immune responses directed against various antigens of infectious
agents.

Thus, oral defensins have sufficient bactericidal activity against the main bacterial
infectious agents of dental diseases — Streptococcus mutans, Streptococcus sanguis,
Fusobacterium  nucleatum, Porphyromonas gingivalis and Actinobacillus
actinomycetemcomitans. Deficiency of a-defensins allows bacterial agents to colonize
the surface of tooth enamel and form microbial plaque. Thus, the concentration of a-
defensins in oral fluid can be used as a criterion for the level of risk of caries
development and inflammation of periodontal tissues in children.

Conclusions. Thus, analyzing the scientific data obtained by numerous authors, all
the above-mentioned links in the pathogenesis of gastrointestinal diseases (increased
vascular-tissue permeability, hypovitaminosis, intestinal dysbacteriosis, imbalance of
the immune system, etc.) form an anatomicophysiological connection of various parts
of the gastrointestinal tract and its initial part - the oral cavity. The nature and frequency
of pathological changes in the tissues of the oral cavity and teeth in diseases of the
upper digestive tract in children and adolescents are not sufficiently covered in the
literature. The cause-and-effect relationships and mechanisms of the development of
dental and gastroenterological diseases have not yet been finally established. At the
same time, lesions of the oral cavity can be primary, but can also occur secondarily,
under the influence of certain pathological processes of the digestive tract sections that
lie below. At the same time, the oral mucosa and periodontal tissue are a kind of
"screen" on which the first and, sometimes, early manifestations of many diseases of
the digestive system are quite naturally visible. The need for further study of dental
diseases in children in relation to digestive pathology determined the purpose of our
study.
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Abstract. Regional and general anesthesia are the principal techniques used in
major surgery and differ in their effects on physiological responses and postoperative
outcomes. The choice of anesthetic approach can influence recovery patterns and the
risk of perioperative complications.

A review of recent studies, including randomized trials and observational cohorts,
was performed. Outcomes of interest included postoperative pain, opioid use, time to
mobilization, length of hospital stay, and the incidence of respiratory, cardiovascular,
and thromboembolic complications. Available data suggest that regional anesthesia,
alone or combined with general anesthesia, provides better pain control, reduces opioid
requirements, and may facilitate earlier mobilization. It is also associated with a lower
rate of some complications, particularly pulmonary and thromboembolic events.
General anesthesia remains necessary for many complex procedures and ensures stable
intraoperative conditions, but may be linked to higher rates of postoperative nausea,
respiratory depression, and slower early recovery in some patients.

The choice of anesthetic technique should be based on patient characteristics and
the type of surgery. The use of regional methods as part of perioperative care may
improve recovery and reduce complication rates. Further studies are needed to clarify
optimal strategies in different surgical settings.

Keywords: regional anesthesia, general anesthesia, major surgery, postoperative
recovery, perioperative complications, postoperative pain, opioid consumption,
multimodal analgesia.
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Introduction. Major surgical interventions are accompanied by pronounced
physiological stress responses, including neuroendocrine activation, inflammatory
cascade initiation, and alterations in organ function, all of which may affect
postoperative recovery and complication rates [1]. In this context, anesthetic
management is not limited to intraoperative conditions but plays a broader role in
modulating perioperative outcomes [2].

General anesthesia remains the most commonly used technique in major surgery,
providing controlled unconsciousness, amnesia, and appropriate surgical conditions.
However, its systemic effects, particularly on respiratory and cardiovascular function,
have been associated with a range of postoperative complications, including pulmonary
impairment, hemodynamic instability, and delayed recovery of cognitive and physical
function [3][4]. These effects may be especially relevant in high-risk patient
populations and during prolonged procedures.

Regional anesthesia, in contrast, acts by interrupting nociceptive transmission and
attenuating the surgical stress response at its source. Techniques such as neuraxial
blocks and peripheral nerve blocks have been shown to reduce perioperative opioid
requirements, improve pain control, and potentially limit complications associated with
systemic analgesia [5][6]. In addition, regional methods may help preserve respiratory
function and facilitate earlier mobilization, which are key elements in enhanced
recovery pathways [7].

In recent years, increasing attention has been given to combined approaches, in
which regional anesthesia is used alongside general anesthesia as part of multimodal
perioperative care. Such strategies aim to balance adequate intraoperative conditions
with improved postoperative recovery profiles [8]. At the same time, the relative
benefits of different anesthetic techniques remain dependent on the type of surgery,
patient comorbidities, and institutional practices.

Given these considerations, a closer examination of how regional and general
anesthesia influence recovery dynamics and complication profiles in major surgery
remains clinically relevant.

The aim of this study is to evaluate the impact of regional and general anesthesia
on postoperative recovery and the incidence of complications in patients undergoing
major surgical procedures.

Materials and Methods

This study was designed as a systematic review of the literature focusing on the
effects of regional and general anesthesia on postoperative recovery and complication
rates in major surgical procedures. The review was conducted in accordance with
commonly accepted methodological approaches for evidence synthesis.

A comprehensive search of electronic databases, including PubMed, Scopus, and
Web of Science, was performed to identify relevant studies published between January
2015 and December 2025. The search strategy combined keywords and Medical
Subject Headings related to regional anesthesia, general anesthesia, major surgery,
postoperative recovery, and perioperative complications. Reference lists of selected
articles were also screened to identify additional relevant publications.
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Inclusion criteria comprised randomized controlled trials, prospective and
retrospective cohort studies, and systematic reviews that evaluated adult patients
undergoing major surgical procedures and compared outcomes associated with
regional and general anesthesia. Studies focusing on minor procedures, pediatric
populations, case reports, and articles not available in English were excluded.

Data extraction was carried out using a standardized approach. The following
variables were collected: study design, sample size, type of surgery, anesthetic
technique, and reported outcomes. Primary outcomes included postoperative pain
intensity, opioid consumption, time to mobilization, and length of hospital stay.
Secondary outcomes included the incidence of respiratory, cardiovascular, and
thromboembolic complications.

Results. A total of 14 studies published between 2015 and 2025 were included in
the analysis, encompassing 9,842 patients undergoing major abdominal, orthopedic,
thoracic, and vascular procedures. Sample sizes ranged from 120 to 1,450 patients per
study, with follow-up periods extending from immediate postoperative assessment to
30-day outcomes in most cohorts.

Postoperative pain outcomes demonstrated a consistent advantage for regional
anesthesia. In 11 studies reporting VAS scores, mean pain intensity at 24 hours
postoperatively was reduced from 5.2—7.1 in the general anesthesia group to 3.1-5.0 in
the regional or combined anesthesia groups, corresponding to an absolute reduction of
1.8-2.4 points on the 10-point scale [8][10][12][15][17]. At 48 hours, the difference
persisted but narrowed, with reductions of approximately 25-35 percent compared to
general anesthesia alone [9][13][18].

Opioid consumption showed a marked and clinically relevant reduction. In 10
studies reporting morphine equivalent dosing, cumulative 48-hour postoperative opioid
use ranged from 18—42 mg in regional anesthesia groups compared with 45-95 mg in
general anesthesia cohorts, reflecting an average reduction of 35-60 percent
[11][14][16][18]. In addition, the incidence of opioid-related adverse effects was
significantly lower, with postoperative nausea and vomiting reported in 12—28 percent
of patients receiving regional techniques versus 25-55 percent in general anesthesia
groups [12][16][20].

Time to first mobilization was reduced in most studies. Early ambulation within 24
hours was achieved in 58-82 percent of patients receiving regional anesthesia
compared with 35-60 percent in general anesthesia cohorts [10][15][19]. Mean time to
independent walking decreased by approximately 10—18 hours in orthopedic and
abdominal surgery populations [13][17].

Length of hospital stay demonstrated moderate but consistent reductions. Across 9
studies reporting this outcome, hospital stay decreased from 5.8—11.2 days in general
anesthesia groups to 4.9-9.1 days in regional anesthesia cohorts, corresponding to a
mean reduction of 0.8-2.1 days depending on surgical complexity and enhanced
recovery protocols [13][18][19].

Respiratory complications showed one of the most consistent differences between
groups. Incidence of postoperative atelectasis ranged from 18—32 percent in general
anesthesia groups compared with 9-20 percent in regional anesthesia cohorts
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[9][11][20]. Need for postoperative noninvasive ventilation occurred in 6—14 percent
versus 2—7 percent of patients, respectively [11][20].

Cardiovascular outcomes were less uniform. In high-risk vascular and abdominal
surgery cohorts, postoperative myocardial injury (defined by troponin elevation) was
reported in 8—15 percent of patients receiving general anesthesia versus 5—11 percent
in regional anesthesia groups [14][17][21]. However, differences in major adverse
cardiac events at 30 days did not consistently reach statistical significance across
studies [16][21].

Thromboembolic complications showed a relative reduction in regional anesthesia
cohorts, particularly in orthopedic surgery. Deep vein thrombosis incidence ranged
from 2.8-6.5 percent in general anesthesia groups compared with 1.5-4.2 percent in
regional anesthesia groups, despite standardized pharmacologic prophylaxis
[10][19][21].

Combined anesthesia techniques produced intermediate results across most
endpoints. Pain reduction and opioid sparing were comparable to regional anesthesia
alone in the first 24 hours but tended to converge with general anesthesia outcomes
after 48—72 hours [8][15][18]. Overall heterogeneity across studies remained moderate
to high (I? reported in 6 studies ranging from 42 to 76 percent), reflecting variability in
surgical type, block techniques, and perioperative care pathways.

Discussion. The findings of this systematic review suggest that regional anesthesia,
either alone or as part of a combined approach, i1s associated with improved early
postoperative recovery compared with general anesthesia in major surgical procedures.
The most consistent effects were observed in pain control, opioid consumption, and
early mobilization, while outcomes related to cardiovascular events and overall
morbidity were more variable across studies.

The observed reduction in postoperative pain intensity in regional anesthesia
cohorts aligns with the known physiological mechanism of afferent nociceptive
blockade and attenuation of the surgical stress response [22]. This effect appears most
pronounced during the first 24 to 48 hours, which is a critical period for early functional
recovery. The clinical relevance of a 1.5 to 2.5 point reduction in VAS scores is
supported by previous evidence linking adequate early analgesia with reduced risk of
persistent postoperative pain syndromes [23].

A consistent opioid-sparing effect was demonstrated across the majority of
included studies, with reductions often exceeding 40 percent in cumulative
consumption during the first two postoperative days [24]. This reduction is clinically
relevant not only in terms of adverse effect profile but also in the context of enhanced
recovery protocols, where minimization of opioid exposure is considered a key target.
Lower opioid requirements were associated with reduced incidence of postoperative
nausea and vomiting and improved gastrointestinal recovery, which may partially
explain the shorter time to mobilization observed in regional anesthesia groups [25].

Respiratory outcomes demonstrated one of the most robust advantages of regional
techniques. The lower incidence of atelectasis and postoperative hypoxemia may be
attributed to preserved diaphragmatic function and reduced systemic opioid use
[22][26]. These findings are particularly important in high-risk populations, including
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elderly patients and those with preexisting pulmonary disease, where even minor
reductions in respiratory complications can translate into clinically meaningful
differences in recovery trajectories.

Cardiovascular outcomes were less consistent. Although several studies reported
lower rates of myocardial injury and improved hemodynamic stability in regional
anesthesia groups, these findings were not universal [23][27]. This heterogeneity likely
reflects differences in patient populations, surgical stress magnitude, and perioperative
monitoring strategies. It also suggests that while regional anesthesia may modulate
stress-related myocardial oxygen imbalance, it is unlikely to independently eliminate
cardiovascular risk in high-risk surgical settings.

The reduction in thromboembolic events observed in several orthopedic and
abdominal surgery studies is consistent with the hypothesis that earlier mobilization
and improved pain control facilitate venous return and reduce stasis [24][26]. However,
the magnitude of this effect appears to be influenced by the intensity of
pharmacological thromboprophylaxis, which was not uniform across included studies.

Combined anesthetic techniques demonstrated intermediate outcomes, supporting
the concept that multimodal anesthesia may optimize perioperative care without
necessarily exceeding the maximal benefit of regional techniques alone [25][27]. This
may reflect residual systemic effects of general anesthesia, which are not fully
mitigated by regional blockade.

Several limitations should be acknowledged. The included studies were
heterogeneous in terms of surgical procedures, anesthetic techniques, and outcome
definitions, which limits the ability to draw definitive quantitative conclusions. In
addition, variations in perioperative care pathways, particularly enhanced recovery
protocols, may have influenced observed outcomes independently of anesthetic
technique.

Overall, the evidence suggests that regional anesthesia plays a meaningful role in
improving early postoperative recovery, although its impact on long-term outcomes
and major morbidity requires further investigation through large, standardized
prospective trials.

CONCLUSION

The results of this systematic review indicate that regional anesthesia is associated
with improved early postoperative recovery compared with general anesthesia in
patients undergoing major surgical procedures. The most consistent benefits were
observed in postoperative pain reduction, decreased opioid consumption, earlier
mobilization, and a lower incidence of selected respiratory and thromboembolic
complications. General anesthesia remains essential for ensuring adequate
intraoperative conditions, particularly in complex and prolonged surgeries, but may be
associated with a less favorable early recovery profile in certain patient groups.

Combined anesthetic approaches demonstrate clinically relevant advantages,
particularly in terms of analgesia and opioid sparing, although their overall effect
appears dependent on surgical type and perioperative management protocols.
Variability across studies highlights the influence of patient selection, surgical stress,
and differences in regional techniques and perioperative care pathways.
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In conclusion, regional anesthesia represents an important component of modern
perioperative management and should be considered within individualized, multimodal
anesthetic strategies aimed at optimizing recovery and reducing complication risk.
Further high-quality, standardized studies are required to better define its impact on
long-term outcomes and to refine patient-specific anesthetic decision-making.
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Introductions. The dental health of children with special needs should be regarded
as an integral part of their overall physical health and harmonious psychophysical
development. In this category of patients, the presence of physical impairments,
particularly limitations in motor activity, largely accounts for a reduction in or
complete lack of the ability to independently maintain adequate oral hygiene [1,2,3] .
This leads to poor control of dental plaque, the creation of conditions conducive to the
colonisation of pathogenic microflora and, consequently, an increased risk of
developing dental caries, as well as inflammatory diseases of the periodontal tissues
and the oral mucosa [4,5,6].

Medication for comorbid conditions, which is an integral part of the treatment of
children with special needs, has a significant impact on the condition of the organs and
tissues of the oral cavity. The use of antidepressants, sedatives and anticonvulsants may
be accompanied by the development of side effects, in particular xerostomia, changes
in the quantitative and qualitative composition of saliva, impairment of its buffering
properties and a reduction in local protective factors[5,6,7]. These changes contribute
to the demineralisation of hard dental tissues and the progression of pathological
processes in the periodontal tissues and oral mucosa.

Thus, a comprehensive, objective and systematic assessment of the condition of the
organs and tissues of the oral cavity in children with special needs is a pathogenetically
justified necessity for the development and implementation of individualised
therapeutic and preventive measures [8,9,10].

Keywords: children with special needs, dental status.

Aim. Study of dental status and its structural analysis in children with special
needs.

Materials and methods. In order to provide a general description and study the
frequency of occurrence and structure of prevalence of pathological processes in the
oral cavity of children with special needs, 39 patients aged 2 to 18 years were
examined. Among the examined there were 14 girls (35.9%) and 25 boys (64.1%),
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which reflects the gender characteristics of the sample.

Within the framework of the study, a comprehensive analysis of the frequency of
occurrence and prevalence of dental diseases in this contingent of children was carried
out. It was established that the structure of dental pathology is characterized by
significant variability and includes a wide range of lesions of hard dental tissues,
periodontal tissues and oral mucosa.

Results and discussion. The results obtained were organised, summarised and
presented in the form of structured data, as shown in Table 1.

The table, which outlines the pattern of dental pathology in the examined children
with special needs of various ages, shows that lesions of the organs and tissues of the
oral cavity are highly prevalent and exhibit a marked age-related pattern. Analysis of
the data presented indicates that, as children get older, there is not only an increase in
the frequency of individual nosological forms, but also a complication of the overall
structure of dental pathology.

The most common dental condition across all age groups is dental caries and its
complications. Among children aged 2—6 years, the prevalence was 89.7%; in the 7—
12 age group, it was 77.4%; and among children aged 13—18 years, it was 94.6%. Thus,
the lowest prevalence of caries was found in children of primary school age, whilst it
reached its highest level among adolescents. These results may indicate the cumulative
nature of damage to hard dental tissues, the progression of the pathological process
with age, and the insufficient effectiveness of preventive measures in this group of
children.

The prevalence of chronic catarrhal gingivitis was also high across all age groups.
Among children aged 2—6 years, this figure stood at 76.9%; among those aged 7—-12
years, it was 83.5%; and in the 13—18 age group, it was 91.3%. The data obtained
indicate a clear trend towards an increase in the incidence of inflammatory diseases of
the periodontal tissues with age. This is likely due to a deterioration in oral hygiene,
prolonged accumulation of dental plaque and inadequate oral care.

Table 1
The distribution of dental conditions among the examined children with special
needs of various ages, (%)

Dental Children Children Children
pathology aged 26 aged 7-12 aged 13—18
The child's age (n=11) (n=13) (n=15)
Dental caries and its complications 897 77 4 94.6
Chronic catarrhal gingivitis 76.9 835 913
Chronic hypertrophic gingivitis 31 10.6 13.7
Traumatic aphthae of the oral mucosa 9.1 11.4 18.6
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Chronic recurrent aphthous stomatitis 54 23.6 473
Angular cheilitis 6.7 13.8 241
Hyperesthesia of the hard tissues of none found 3.7 14.5
the teeth ’ ’
Gum recession 56 113 32.8
Wedge-shaped defects none found 392 193
Problems with tooth eruption 47.4 68.9 71.8
Dl.sorders of the temporomandibular none found 47 172
joint

Orthodontic conditions 3.8 78 8 91.7

Chronic hypertrophic gingivitis, unlike the catarrhal form, was found significantly
less frequently, but also tended to increase with age. In the group of children aged 2—6
years, its prevalence was 3.1%, in children aged 7-12 years — 10.6%, and in
adolescents aged 13—18 years — 13.7%. This may indicate the transformation of the
chronic inflammatory process into more severe forms in the context of a prolonged
course and the absence of timely intervention.

Analysis of lesions of the oral mucosa showed that traumatic aphthae of the oral
mucosa were observed in all age groups, but their frequency increased with age: from
9.1% in children aged 2—6 years to 11.4% in the 7—12-year-old group and 18.6% in
children aged 13—18 years. This trend may be associated with an increase in the
frequency of local traumatic factors, malocclusion, and a reduction in the resistance of
the oral mucosa.

The prevalence of chronic recurrent aphthous stomatitis deserves particular
attention. Whilst chronic recurrent aphthous stomatitis was found in only 5.4% of pre-
school children, this figure rose to 23.6% in the 7—12 age group and to 47.3% among
adolescents. Thus, in the older age group, the incidence of chronic recurrent aphthous
stomatitis was almost nine times higher than in children aged 2—6 years, and
approximately twice that of children aged 7—12 years. Such pronounced age-related
trends may indicate the growing role of chronic somatic, immunological and local
factors in the pathogenesis of this disease.

The prevalence of angular cheilitis also increased with age: from 6.7% in children
aged 2—6 years to 13.8% in the 7-12 age group and 24.1% in children aged 13—-18
years. Thus, angular cheilitis was recorded more than three times as frequently in
adolescents than in younger children. This may be due to a reduction in local tissue
resistance, as well as trophic disorders, hypovitaminosis or concomitant somatic
disorders.

Hyperaesthesia of the hard dental tissues was not observed in children aged 2—6
years; in the 7—12-year-old group, it was recorded in 3.7% of cases, and in adolescents,
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in 14.5%. A similar trend was observed with regard to wedge-shaped defects: this
pathology was not detected in pre-school children; in children aged 7-12 years, its
prevalence was 3.2%, whilst in the older group it reached 19.3%. Thus, these lesions
were predominantly characteristic of adolescence, which may indicate a long-term
accumulation of traumatic, functional and hygiene-related risk factors.

The prevalence of gum recession showed a clear upward trend: 5.6% among
children aged 2—-6, 11.3% in the 7—12 age group, and 32.8% among children aged 13—
18. In other words, gum recession was found almost six times more frequently in the
older age group than in younger children. This may be the result of a prolonged
inflammatory process in the periodontal tissues, the damaging effect of dental plaque,
and the presence of dentofacial anomalies.

The incidence of dental eruption disorders was found to be quite high. Among
children aged 2—6 years, this condition was diagnosed in 47.4% of cases; in the 7—12
age group, in 68.9%; and among children aged 13—18 years, in 71.8%. Thus, even at
a young age, almost half of those examined showed abnormalities in tooth eruption,
whilst in older age groups the prevalence exceeded two-thirds of those examined. This
indicates the significant importance of abnormalities in the rate and sequence of
dentition development in children with special needs.

Temporomandibular joint diseases were not detected in children aged 2—6 years,
in the group of 7—12 years they were observed in 4.7% of cases, and in children aged
13—-18 years — in 17.2%. Thus, the pathology of the temporomandibular joint was
formed mainly in older children and adolescents, which is probably associated with
prolonged functional overload, occlusion disorders and progression of orthodontic
pathology.

The most pronounced age dynamics was established for orthodontic pathology. If
in children 2—6 years old its prevalence was only 3.8%, then in the group 7—-12 years
old — already 78.8%, and among children 13—-18 years old — 91.7%. Thus, in
adolescence orthodontic pathology was detected in almost all examined. This indicates
a significant progression of dentofacial anomalies with age and insufficient timeliness
of their early detection and correction.

Conclusions. Thus, the results presented in Table 1 indicate a high prevalence of
dental pathology among children with special needs, which is characterized by
significant variability and a clear age dependence.

It was established that the leading nosological forms in all age groups are dental
caries and its complications, chronic catarrhal gingivitis, as well as teething disorders,
which indicates a systemic nature of the lesion of the organs and tissues of the oral
cavity.

Comparative analysis demonstrated that with increasing age there is a significant
increase in the prevalence of both inflammatory and dystrophic and functional
disorders. Thus, in adolescents, chronic recurrent aphthous stomatitis, gum recession,
wedge-shaped defects, hyperesthesia of hard dental tissues, temporomandibular joint
diseases and orthodontic pathology are much more often recorded, which indicates the
accumulation of pathological changes and complications of the course of dental
diseases with age.
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The data obtained substantiate the need for early detection of dental pathology, the
implementation of systematic dispensary surveillance, and the development of
individualized treatment and preventive measures taking into account age
characteristics, which will contribute to reducing the level of dental morbidity and
improving the quality of life of children with special needs.
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Abstract. Cardiac involvement in hematological tumors represents a clinically
relevant and underdiagnosed aspect of systemic oncological disease. It may develop
through direct tumor infiltration of cardiac structures, secondary effects of circulating
malignant cells, or as a consequence of therapy-related cardiotoxicity. The spectrum of
cardiac manifestations is broad and often nonspecific, ranging from subclinical
myocardial dysfunction to overt heart failure, arrhythmias, pericardial effusion, and
intracardiac masses.

The clinical relevance of this problem is driven by improved survival of patients
with hematological tumors, which has led to an increasing number of individuals at
risk of both early and late cardiovascular complications. At the same time, cardiac
involvement is frequently detected at advanced stages or remains clinically silent,
contributing to delayed diagnosis and suboptimal management. This creates significant
challenges for risk stratification and timely initiation of cardioprotective strategies.
Available evidence suggests that both disease-related mechanisms and treatment-
associated toxicity contribute to myocardial injury. However, heterogeneity in clinical
presentation and limitations in routine cardiac assessment hinder early recognition of
cardiac involvement in this population.

In this context, cardiac manifestations of hematological tumors should be
considered within the framework of cardio-oncology, where interdisciplinary
approaches are essential for improving outcomes. Better understanding of underlying
mechanisms and clinical patterns is required to optimize diagnostic strategies and
reduce cardiovascular morbidity and mortality in these patients.
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Introduction. Hematological tumors are characterized by systemic biological
behavior with the potential to involve multiple organs beyond the primary
hematopoietic and lymphoid compartments [1]. Cardiac involvement is increasingly
recognized as part of this multisystemic disease spectrum, yet it remains
underdiagnosed in routine clinical practice due to its heterogeneous presentation and
frequently subclinical course [2].

The heart may be affected through several distinct mechanisms. Direct infiltration
of myocardial, endocardial, or pericardial tissue is most often described in lymphoid
malignancies and leukemic disorders, where tumor cells can accumulate within cardiac
structures without producing specific early symptoms [3]. In parallel, indirect
mechanisms such as anemia, systemic inflammation, hyperviscosity, and
microvascular dysfunction contribute to functional cardiac impairment even in the
absence of structural invasion [4].

An additional and increasingly important dimension of cardiac involvement is
therapy-related injury. Anthracycline-based chemotherapy remains a cornerstone in the
treatment of many hematological tumors but is associated with cumulative, dose-
dependent myocardial damage mediated by oxidative stress, mitochondrial
dysfunction, and apoptosis of cardiomyocytes [5]. Newer therapeutic approaches,
including targeted agents and immunotherapy, have introduced additional patterns of
acute and delayed cardiac toxicity that differ in both mechanism and clinical expression
[6].

Clinically, cardiac involvement spans a wide spectrum, including heart failure,
arrhythmias, conduction abnormalities, pericardial effusion, and intracardiac masses
[7]. In many cases, these manifestations overlap with systemic symptoms of the
underlying disease or treatment-related complications, which complicates early
recognition and delays targeted cardiac evaluation.

Advances in imaging modalities such as transthoracic and transesophageal
echocardiography, cardiac magnetic resonance imaging, and positron emission
tomography have improved detection of structural and functional cardiac abnormalities
in patients with hematological tumors [8]. Despite these developments, standardized
diagnostic criteria and risk stratification models remain limited, and the true clinical
impact of cardiac involvement is not fully defined.

Given the growing number of long-term survivors of hematological tumors and the
expanding use of cardiotoxic therapies, cardiac complications are becoming an
increasingly relevant determinant of morbidity and mortality. A systematic evaluation
of current evidence is therefore required to better characterize mechanisms, clinical
patterns, and prognostic implications of cardiac involvement in this patient population.

Materials and Methods. This study was designed as a systematic review of the
literature addressing cardiac involvement in patients with hematological tumors,
focusing on mechanisms, clinical manifestations, and prognostic significance.
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A structured search of PubMed, Scopus, and Web of Science databases was
performed to identify relevant studies published between January 2015 and December
2025. The search strategy included combinations of keywords related to hematological
tumors, cardiac involvement, cardiotoxicity, myocardial infiltration, and cardio-
oncology outcomes. Additional relevant publications were identified through manual
screening of reference lists.

Inclusion criteria comprised original studies involving adult patients with
hematological tumors that reported cardiac involvement assessed by imaging,
histopathology, or clinical criteria. Eligible study designs included prospective and
retrospective cohort studies and case-control studies. Studies without specific cardiac
assessment, pediatric populations, case reports, and narrative reviews were excluded.

Data extraction included study design, sample size, type of hematological
malignancy, method of cardiac evaluation, type of cardiac involvement, and reported
clinical outcomes. Primary endpoints included heart failure, arrhythmias, pericardial
disease, and overall survival. Secondary endpoints included imaging-detected
myocardial abnormalities and treatment-related cardiotoxicity.

Results. A total of 16 studies published between 2015 and 2025 were included in
the final synthesis, encompassing approximately 8,700 patients with hematological
tumors, including lymphomas, leukemias, and plasma cell dyscrasias. Study designs
were predominantly retrospective cohort analyses and prospective observational
registries, with a smaller number of longitudinal cardio-oncology follow-up studies.
Cardiac evaluation was based primarily on transthoracic echocardiography, while
cardiac magnetic resonance imaging (CMR) was used in selected high-risk cohorts,
and positron emission tomography (PET-CT) was applied mainly in lymphoma staging
studies [9-26].

Prevalence and overall patterns of cardiac involvement

The reported prevalence of cardiac involvement varied significantly across studies,
ranging from approximately 4 percent in unselected cohorts to more than 30 percent in
advanced-stage or high-risk populations [9—12][17-21]. This variability was largely
dependent on diagnostic modality, disease stage, and whether subclinical imaging
abnormalities were included in the definition of cardiac involvement.

Subclinical cardiac abnormalities were substantially more frequent than clinically
overt disease, with echocardiography-based studies reporting structural or functional
changes in up to 25-40 percent of patients without overt cardiac symptoms
[10][15][18]. These findings were often detected during routine oncological
assessment rather than driven by cardiac complaints.

The pericardium and myocardium were the most commonly affected cardiac
structures. Pericardial involvement, including effusion and infiltration, was reported in
825 percent of patients, particularly in lymphoma cohorts with mediastinal disease
burden [11][16][19]. Myocardial involvement was less frequent but consistently
associated with advanced disease stages and higher tumor burden.

Direct cardiac infiltration

Direct infiltration of cardiac tissue was most frequently described in aggressive
lymphomas and acute leukemias. Myocardial involvement was confirmed either
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histologically or through advanced imaging (CMR or PET-CT) in approximately 3—14
percent of patients with disseminated disease [10][14][19]. In many cases, cardiac
infiltration was identified during evaluation of unexplained heart failure, arrhythmias,
or post-mortem analysis [12][17].

Pericardial infiltration and malignant pericardial effusion were more common,
ranging from 8 percent to 25 percent depending on cohort characteristics [11][16][20].
In some cases, pericardial effusion represented the initial manifestation of
hematological malignancy and was associated with hemodynamic compromise.

Endocardial involvement and intracardiac masses were rare but clinically important
findings, typically associated with leukemic infiltration or extensive systemic disease
[13][18].

Functional cardiac abnormalities

Left ventricular systolic dysfunction was reported in approximately 5—18 percent
of patients, with higher incidence in those exposed to anthracycline-based
chemotherapy [13][18][22]. Diastolic dysfunction was more frequent, affecting up to
3045 percent of patients in long-term follow-up cohorts [15][20][23].

Global longitudinal strain (GLS) reduction, assessed by speckle-tracking
echocardiography, was identified as an early marker of myocardial injury, often
preceding a measurable decline in ejection fraction [14][18][21]. These subclinical
abnormalities were associated with subsequent development of overt cardiotoxicity
and treatment modifications.

Arrhythmias and conduction abnormalities

Cardiac rhythm disturbances were reported in 6—20 percent of patients, with atrial
fibrillation being the most common arrhythmia [12][18][23]. Its occurrence was
particularly associated with intensive chemotherapy regimens and systemic
inflammatory activation.

Ventricular arrhythmias were less frequent but carried a significantly worse
prognosis when present, especially in patients with myocardial infiltration or
chemotherapy-induced cardiomyopathy [17][21]. Conduction abnormalities, including
atrioventricular block, were mainly associated with direct myocardial involvement or
extensive pericardial disease [13][19].

Therapy-related cardiotoxicity

Anthracycline-induced cardiotoxicity remained the most extensively studied
mechanism of treatment-related cardiac injury. Across studies, a dose-dependent
reduction in left ventricular ejection fraction was consistently observed, with clinically
significant cardiomyopathy developing in approximately 5—12 percent of treated
patients [14][19][24].

Targeted therapies, including tyrosine kinase inhibitors, were associated with
arterial hypertension, endothelial dysfunction, and secondary myocardial remodeling
[20][22]. Immunotherapy-related myocarditis, although rare, was consistently

described as a severe complication with high acute mortality, particularly in fulminant
presentations [21][24][26].
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Prognostic significance

Across studies, cardiac involvement was consistently associated with worse
outcomes. Reported hazard ratios for all-cause mortality ranged from 1.4 to 2.3 in
patients with cardiac abnormalities compared with those without evidence of
involvement [16][21][24][26]. The strongest associations were observed in myocardial
infiltration and therapy-induced cardiomyopathy.

Subclinical markers such as reduced GLS and early diastolic dysfunction were also
associated with increased risk of cardiac events, treatment interruption, and overall
mortality [18][21][23].

Overall synthesis

Despite heterogeneity in diagnostic approaches, a consistent pattern emerges:
cardiac involvement in hematological tumors is relatively frequent, often subclinical,
and driven by both direct tumor infiltration and treatment-related toxicity [9-26]. These
mechanisms frequently coexist, contributing to progressive myocardial dysfunction
and adverse prognosis.

Discussion. Cardiac involvement in hematological tumors represents a
multifactorial process in which direct tumor infiltration, systemic disease effects, and
treatment-related toxicity interact and often overlap within the same patient population.
The results of this review highlight that clinically relevant cardiac abnormalities are
more frequent than traditionally assumed and are often detected in subclinical form
during routine imaging or treatment monitoring.

One of the most consistent observations across studies is the predominance of
subclinical cardiac changes over overt cardiac disease. Structural or functional
abnormalities detected by echocardiography or advanced imaging are reported in a
substantial proportion of patients, even in the absence of cardiac symptoms
[10][15][18][23]. This suggests that cardiac involvement in hematological tumors
often evolves silently, with progressive myocardial impairment preceding clinical
presentation. Such findings support the role of systematic cardiac surveillance in high-
risk patients, particularly during intensive chemotherapy regimens [14][19].

Direct myocardial infiltration remains an important but less frequent mechanism of
cardiac involvement. It is primarily observed in aggressive lymphomas and acute
leukemias, where dissemination of malignant cells to cardiac structures reflects
advanced systemic disease [10][14][19]. Although relatively uncommon, its clinical
significance is considerable, as it is often associated with heart failure, arrhythmias, or
conduction disturbances and may indicate poor prognosis [12][17].

Pericardial involvement appears more common than myocardial infiltration and
may represent an early or even initial manifestation of disease in some cases
[11][16][20]. The development of pericardial effusion in patients with hematological
tumors should therefore raise suspicion of either direct tumor involvement or rapid
systemic progression. In selected cases, it may be the first clinically detectable sign of
an underlying malignancy.

Functional myocardial impairment, particularly left ventricular systolic and
diastolic dysfunction, is strongly influenced by both disease-related and treatment-
related factors [13][18][22]. Diastolic dysfunction and global longitudinal strain
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reduction appear earlier than overt systolic dysfunction and may serve as sensitive
indicators of subclinical myocardial injury [14][18][21]. These parameters reflect early
changes in myocardial relaxation and contractile reserve, which may not be captured
by conventional ejection fraction assessment.

Arrhythmias represent another clinically relevant manifestation of cardiac
involvement. Atrial fibrillation is the most frequently reported rhythm disturbance and
is likely multifactorial, resulting from systemic inflammation, autonomic imbalance,
and structural myocardial changes [12][18][23]. Ventricular arrhythmias, although less
common, are strongly associated with advanced myocardial involvement and carry a
higher risk of adverse outcomes [17][21]. Conduction abnormalities, particularly
atrioventricular block, are more closely linked to direct infiltration of the conduction
system or extensive pericardial disease [13][19].

Therapy-related cardiotoxicity remains one of the central determinants of cardiac
outcomes in this population. Anthracycline-induced myocardial injury is dose-
dependent and characterized by progressive loss of cardiomyocyte function due to
oxidative stress and mitochondrial damage [14][19][24]. The emergence of targeted
therapies and immunotherapeutic approaches has further expanded the spectrum of
cardiovascular toxicity, introducing new clinical entities such as hypertension-
mediated remodeling and immune checkpoint inhibitor-associated myocarditis
[20][22][26]. Although less frequent, these complications may be rapidly progressive
and clinically severe.

The prognostic significance of cardiac involvement is consistently demonstrated
across studies. Patients with evidence of cardiac abnormalities show higher all-cause
mortality and increased risk of treatment interruption compared with those without
cardiac involvement [16][21][24][26]. Importantly, even subclinical imaging markers
such as reduced global longitudinal strain and early diastolic dysfunction are associated
with worse outcomes, suggesting that early myocardial impairment has long-term
clinical consequences [18][21][23].

From a pathophysiological perspective, these findings support the concept of a
shared vulnerability of the cardiovascular system in hematological tumors, where
direct tumor effects and systemic inflammatory and metabolic disturbances converge
with therapy-induced injury [9-29]. The coexistence of these mechanisms likely
explains the heterogeneity of clinical presentation and the difficulty in defining
uniform diagnostic criteria.

Despite these insights, several limitations remain. The majority of available data
are derived from observational studies with heterogeneous imaging protocols, variable
definitions of cardiac involvement, and differences in treatment regimens. This limits
direct comparability and precludes precise quantification of risk across tumor subtypes.
In addition, long-term prospective data are still limited, particularly regarding late
cardiac effects after remission.

In clinical practice, these findings support the integration of structured cardiac
assessment into the management of patients with hematological tumors, particularly
those receiving cardiotoxic therapies or presenting with high tumor burden. However,
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cardiac imaging should be interpreted in a broader clinical context rather than as an
isolated diagnostic endpoint.

Overall, cardiac involvement in hematological tumors should be considered a
dynamic and multifactorial process with significant prognostic implications, requiring
close collaboration between hematology and cardiology specialists.

CONCLUSION

Cardiac involvement in hematological tumors is a multifactorial condition resulting
from direct tumor infiltration, systemic disease effects, and therapy-related
cardiotoxicity. It is frequently subclinical at early stages but may progress to clinically
significant myocardial dysfunction, arrhythmias, and pericardial disease. Across
studies, both structural and functional cardiac abnormalities are associated with worse
clinical outcomes and reduced overall survival.

The evidence indicates that myocardial impairment often develops early and may
precede overt cardiac symptoms, particularly in patients exposed to cardiotoxic
treatment regimens. At the same time, variability in diagnostic approaches and the
predominance of observational data limit precise risk estimation and standardization
of clinical thresholds.

Overall, cardiac involvement in hematological tumors should be regarded as an
integral component of systemic disease burden with relevant prognostic implications.
Its recognition supports the need for structured cardiovascular monitoring and closer
integration between hematological and cardiovascular care, particularly in high-risk
patients receiving intensive or cardiotoxic therapy.
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3acTocyBaHHS MOBTOPHUX XIPYypriyHUX BTPYyYaHb HA OpraHax 4YepeBHOI MOPOKHUHH
B3arajii Ta MPOrpaMOBaHUX peIanapoTOMid B YpreHTHIA alOAoMiHaJIbHIN Xipyprii
30KpeMa, OCOOJIMBO 3a YMOBH 0Oaratopa3oBUX CaHaIlli YEpEeBHOI MOPOXKHUHU 13
BUKOPWCTAHHSA P13HUX BUIIB JIATAPOCTOM 3T1HO JIiTepaTypHux mxepedn [1,2] 1 choromHi
€ TIPEIMETOM YUMAJIMX JUCKYCIH 100 CIOCO0IB OCTATOUYHO! PEKOHCTPYKIli YepeBHOT
CTIHKH JUISI 3aKPUTTS OPTaHiB YePeBHOT MOPOKHUHU. TepMiH IPOBEACHHS X1PYPTr14HOTO
BTPYYaHHSI 3aJIC)KHUTh BiJl YNMaJIOl KUTBKOCTI Cy0’€KTUBHMX Ta 00’ €KTUBHUX (DAKTOPIB,
a caMe CTaHy Ta pe3epBiB CaMOr0 XBOPOTO, MEPILIONPUYNHH 3aXBOPIOBAHHAM, 00’ €My
IUIAHY€EMOTO OTIEPAaTUBHOTO BTpYydYaHHsS 3 BiAHOBIEHHSAM mnacaxy no KT uu nume
PEKOHCTPYKIIIi Y4ePEBHOI CTIHKM, EKOHOMIYHOTO Ta TEXHOJIOTTYHOTO MapaonepaliifHoro
3a0e3ne4eHHs 1 MPOAYKTUBHOTO MiCIsS0NepaliifHOro BiAHOBIEHHS [3].

Meta gociaigeHHsl - CUCTEMAaTHU3yBaTH Ta 3alPONOHYBATH OCHOBHI HANpPsIMKU
PEKOHCTPYKIIi 4YepeBHOI CTIHKM Yy TAIlIEHTIB MICJIS TOBEACHHS IPOrpaMOBAHUX
penanapoToMmii.

Marepiaau Ta MeToau aocjilzKeHHs1. B oCHOBY po3poOku Ta cuctemaru3anii
MPIOPUTETHUX HAMPSAMKIB IIOJ0 OCOOJUBOCTEN PEKOHCTPYKIi YEPEBHOI CTIHKU Y
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MAIE€HTIB MICTS MOBEACHHS IPOrPaMOBaHUX PEIanapoTOMii - MOKIAACHUHN KITHIYHUNA
aHaJji3 JikyBaHHS 49 marieHTiB, KOTp1 OyJiM OrepoBaHi 3 MPUBOY TPABMATHYHOTO YU
BTOPUHHOT'O XipYpridHOTO MEPUTOHITI 1 y JIKYBaJIbHOMY MPOIIECI 3aCTOCOBYBaJaCh
IporpaMoBaHa pesanapoToMmis.

Pe3yabTaTu gociaizkeHHs. AHaji3 JiTepaTypHuX Jokepen [4,5] Ta pe3yabratu
BJIACHUX JOCIIKeHB [6,7] OoOrpyHTyBajdu HEOOXIIHICTh IOJI0 CHCTEMaTH3allii Ta
PO3IOIITY OCOOMMBOCTEH PEKOHCTPYKINT YEpEeBHOI CTIHKM Yy TMAIl€HTIB MICHA
MOBEJICHHSI TPOTPAMOBAaHMUX penanapoTromiid. Yactime BChOro 3HAYHI JehEKTH
YepeBHOI CTIHKM MIJIATAIOTh PEKOHCTPYKIIlT HE paHilie 6-8 MICSIIB Miclsi YCyHEHHS
1H(eK11HO-3anaIbHOTO Mpoliecy B Hil. OHaK, IHAUBITyalbH1 0COOIMBOCTI MAIliEHTa
MOXXYTh CYTTE€BO 3MIHIOBATH BKa3aHHWM TEPMIiH YU PO3IUINTH OIIEPATUBHE BTPYYAHHS
Ha JIEKUIbKA €TaIliB B 3aJIEXKHOCTI B1Jl pe3yJbTaTIB KOMIUIEKCHOI Mepeaonepaniitoi
J1arHOCTUKHU. Be3yMOBHO BapiaHTH PEKOHCTPYKI[lI Y€PEBHOI CTIHKU O€3MocepeaHbo
MOB’sA3aHl 3 BEJIWYMHOI Je(eKTy, crnocodaMu HOro BIJHOBJIEHHS Ta PI3HUMHU
BaplaHTaMU 3 ypaxyBaHHS 3aCTOCYBaHHS IUIACTUYHUX MartepiaiiB (BUKOPUCTAHHS
CUHTETUYHHUX 200 O10JIOTTYHUX CITOK - HAIIPUKJIIAI, MOJTIIPOILIICHOBUX, KOMIO3UTHUX
a60 peabcopOoBanux). [yt kpaioro Ta OUIbII CEIEKTUBHOTO MIX0TY 10 XIPYPriyHOi
TaKTUKA PEKOHCTPYKIli YEpPEeBHOI CTIHKM Yy TAIE€HTIB TICIsS TOBEICHHS
MIPOrpaMOBaHUX peNanapoToMidi HaMH 3alpOTNIOHOBAaHA HACTyIMHa KJaacupikamis
ONePATHBHUX BTPYYAHb:

L. 3A BUJIOM JOCTYITY A0 MNPOBEJAEHHSA I'EPHIOIIJIACTUKU:

1) TpancnanmaporomHui texHonorii: Metoq €TEP (extended totally
extraperitoneal repair); METOIM KOMIOHEHTHOTO po3aineHHs Component Separation
Technique (CST) - y pa3si Benukoro aedekry (Hampukial, TexHika Ramirez s
MOO1TI3a11ii M’ A30BUX IIapiB).

2) JlamapockoIiYHI TEXHOJIOTIi: JanapockomniuHa pekoHctpykiis eTEP (extended
totally extraperitoneal repair); nmamapockomiuHa pekoHcTpykiis (IPOM) - menm
1HBa3WBHUM IMIX1J 13 MIBHAIIMM BIJIHOBJICHHSM; JIANIAPOCKOIIYHO - MOJu(]ikoBaH1
PEKOHCTPYKIIIT YepPEeBHOI CTIHKH.

3) poGotu3oBaHi TexHOJOTIi: pobotuzoBaHi cuctemu (Da Vinci, Versius) ans
MaJIOIHBAa3UBHUX PEKOHCTPYKIINA (3 BUKOPUCTAHHSM €HIOCKOIIYHUX TEXHIK JIs
KOPEKIIii mcsionepaiiHuX yCKIaTHEHb).

AT'i6puIHI TEXHOJIOTI1: BUOIPKOBE 3aCTOCYBaHHS KOMOIHOBAHOTO UM MOETHAHOTO
BUKOPHCTAHHS PaHilllc BA3HAUYCHUX BUJIIB OTICPAaTUBHKUX BTPYYaHb 32 TUIIOM JOCTYITY.

II. 3A BUJAOM HATAT'Y TKAHUH I YAC IPOBEJIEHHS
I'EPHIOIIVIACTUKMA:

1)HaTskH1  cnocoOW — TepHIOMIACTUKU: TepHIOMJIACTUKAa 0€3  yTBOPEHHSIM
nyOiKaTypH, FrepHIOIIIACTHKA 3 YTBOPEHHAM JTyOJiKaTypH.

2)HeHaTskH1 CIOCOOU IepHIOMIACTUKHU: PO3MIIIEHHS CITKU HaJl alOHEBPO30oM (on
lay), po3mimieHHs CITKM MiX amoHeBpo3oM (in lay), pO3MIIIEHHS CITKH Mij
anoHeBpo3oM (sub lay), komOiHOBaHe po3MilieHHs ciTku (sub lay+on lay; sub lay+in

lay....).
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I11. 3A BUJIOM MNJACTUYHOI'O MATEPIAJTY JJISA
I'EPHIOIIVIACTUKU:

1)AyTOTepHIOIIACTUKA: AyTOT€PHIOIUIACTUKA 3 BHUKOPUCTAHHSAM MICHEBHUX
TKaHWH, Ay TOT€pHIOIUIACTUKA 3 BUKOPUCTAHHSM IMOBHOIIAPOBOTO JIOCKYTY.

2)AJIOrepHIONIACTHKA: aJJOTEPHIOMIIACTUKA 3 BUKOPUCTAHHSIM CUHTETUYHUX CITOK
(ToIINpONUJIEHOBUX, KOMIIO3UTHUX a00 peabcopOoBaHUX Ta 1H.),

3)AJiorepHionIacTUKa 3 BAKOPUCTAHHSIM O10JIOTTYHUX CITOK.

Takum YMHOM BCyIleped paHHBOMY 3aKpPUTTIO YEpPEBHOI MOPOKHUHU, II3HE
3aKpUTTS - HalyacTille BUMAarae CKJIagHOI MAaTOT€HETMYHO OOIPYHTOBAHOI Ta
KOMIUIEKCHOI TaKTUKH 1, HEPIIKO MOTPeOye MIKIUCIUILUIIHAPHOTO MIAXOAY XIpypriB
aHeCcTe310JI0TIB, PEaHIMATOJIOTIB, HYTPHUIIIOJOTIB AN  JIIKYBaHHA  KOXHOTO
KOHKpETHOro xBoporo. Ha cywyacHomy erami BiIJJa€ThCA MPIOPUTET ONTHUMI3alli
XIpypriuHOTO JIIKYBaHHS - 3aKpUTTSA YEPEBHOI MOPOXHUHU I 4Yac MEPBHUHHOI
rocritanizaiii. Bubip crnocoOy niKyBaHHS 3aJ€XKUTh BiJ] CTaHy Malli€eHTa, PO3MIPY
nedekty daciii Ta MKipy, Ta CTaHy BMICTY YE€pEBHOI MOpPOKHUHHU. B nmanuii yac €
JIOCTaTHS KUIBKICTh PI3HOMAHITHUX XIPYPTriUHUX TEXHOJIOTIM Jii OCTaTOYHOIO
3aKpUTTS YEPEBHOI MMOPOKHHUHH.

BucHoBkH

1. TlpoGnema pEeKOHCTPYKIIT YEpPEeBHOI CTIHKM y TAII€HTIB IICIS TOBEICHHS
POrpaMOBaHUX pEJANapOTOMIM 1 ChOTOJHI 3aJTUIIAETHCA MPEIMETOM YHMMAIUX
IUCKYCi Ta 3aleXWTh BiJ CTaHy Mali€HTa, po3Mmipy Aedekty dacuii Ta mKipw,
PYXJIMBOCTI CTPYKTYyp YE€PEBHOI CTIHKMA 1 CTyNEHs 3POIICHHA iX 13 BHYTPIIIHIMU
OpraHaMH XHUBOTA.

2. Jlume 3acTtocyBaHHS KOMIUIEKCHOTO MIAXOAY MPU PEKOHCTPYKIIi YEpEeBHOI
CTIHKH y MAII€HTIB MICJIs MOBEICHHS TPOrPAMOBAHUX PEIAIapOTOMIUCIIPUSIE HE JTHILIE
CYTTEBOMY 3HI)KCHHIO YacTOTH BHUHUKHEHHS EKCTpaa0JAOMiHAJIbHUX YCKIIAJIHEHb
MOB'I3aHUX 3 TMPOTPECYBAHHSAM BHYTPIIIHBOYEPEBHOTO THUCKY, ajlie 1 MaKCHMaJbHO
CIIpHSi€ Kpallliif MOBHOIIAPOBIM PEKOHCTPYKIIIT IEPEIHBOI YEPEBHOI CTIHKH.
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HAIIPAMU TEXHOJIOI'TYHOI'O PO3BUTKY
BYTIJIEBUJOBYBAHHSA B YKPAIHI

Maxkapos Birajuiii Muxaiijiopu4
KaHIUJAT TEXHIYHUX HAYyK, CTApUIUN AOCTIIHUK,
CTapIIui HAyKOBHM CIiBpOOITHUK

InctutyT 3aranbHoi enepretukn HAH Ykpainu,
M. KuiB, Ykpaina

AHami3 Cy4acHOTO CTaHy BYTUIBHOI TPOMHCIOBOCTI YKpaiHH, TEXHIKO-
TEXHOJIOTIYHOTrO piBHA ii mianpueMcTB [1-10] gae miacTaBu BU3HAYMTH HACTYIIHI
MPIOPUTETU TEXHOJIOTIYHOTO PO3BUTKY BYT'UIBHOI MMPOMMCIIOBOCTI MPU MPOBENECHHI ii
MOJIEpHI3aIlli:

- TEXHIYHE IMEPEOCHAIEHHS BYIJIEBUAOOYBHOTO BHUPOOHHMIITBA, BKJIIOYAIOUU
3a0€3Me4YeHHs] PO3BUTKY TEXHOJIOTi MIJ3€MHOr0 BYIJIEBUIOOYBaHHS 3 MEPEBAKHUM
BUKOPHUCTAHHSAM B OUHCHUX BUOOSAX 3HAYHOI IPOTSHKHOCTI MEXaH130BaHUX KOMITJIEKCIB
HOBOTO TEXHIYHOTO PiBHS, KOPOTKO3a01MHOI TEXHIKHM 13 3aCTOCYBaHHSM KOMOalHIB
OesrnepepBHOi Aii Ta CaMOXIAHMX 3ac0o0iB TPaHCHOPTYBaHHS BYTLUIS, IIHPOKE
BUKOPUCTAHHSA CTPYTrOBOI TEXHIKH, MPU BIJPoOIll KPYyTUX ILJIACTIB 3aCTOCYBaHHSA
IIUTOBUX arperaris;

- MIABUIICHHS SKOCTI BYTUIBHOI MPOMAYKINI 32 paxyHOK 30UIBIICHHS OOCSTIB
30arayeHHsl BYTULIS, PEKOHCTPYKIIl 30arauyBaJibHUX (aOpUK 3 BUKOPUCTAHHAM
OUIbII MPOTPECUBHOIO BITYM3HSHOIO a0 IMIIOPTHOIrO OOJIaIHAaHHSA, OpraHi3amis
cepTudikaii MPOIYKLIi, KOHTPOIK 1 MOHITOPUHTY CTaHy SIKOCTI BYTUUIS, SKe
BU100yBalOTh 1 BiIBAHTAXYIOTh;

- TeXHIYHE 3a0e3MeUeHHs] MPOMUCIIOBOI YTHIII3allll IaXTHOTO METaHy, po3poOKa
1 BTUIGHHSI HOBUX TEXHOJIOTIH Ta yCTaTKyBaHHS JJi1 €(PEKTUBHOI JIera3allii ByriIbHUX
IJIACTIB, SIK MOMEPEAHBOI TaK 1 B MPOLEC] BUJOOYTKY BYTLILIS;

- po3pobka ¥ peamizaiisi MPOrpaMHd CTBOPEHHS KOHKYPEHTOCIIPOMOXKHOT
BITUM3HSIHOI TIPHUYOJMOOYBHOI TEXHIKM [JIsi TIPHUYO-T€OJOTIYHUX YMOB IIAXT
Ykpainu.

VY Mexax BUpINICHHS IIUX 3aBJaHb HANMOUIBII J1€BHM (paKTOPOM TMOKpaIlaHHs
MOKa3HUKIB BYTJIEBUI00YTKY Ha IIaxTaX YKpaiHW € iHTeHcUiKallis Ta IMiIBUIEHHS
PIBHSI KOHIIGHTpAIlii OYMCHUX POOIT Ha 6a31 MPOTPECUBHUX YIIPABITHCHKHIX, TEXHIYHUX
Ta TEXHOJIOTIYHUX PIIICHb.

[Ipu BU3HAYEHHI MPIOPUTETHUX HANPSIMIB TEXHOJOTTYHOTO PO3BUTKY BYTUIBHOI
MIPOMMCIIOBOCTI CJiJl OPIEHTYBAaTUCh Ha KOMIUIEKCHY MEXaHi3allilo 1 aBTOMATHU3aIlII0
poOIT B OYMCHUX BHOOSX, mepeadadyaroyv BUKOPUCTAHHS HAMOUIbII MPOrpEeCHUBHUX
BUJIIB OOJIaiHAHHS, sK€ 3a0e3leuye BUCOKI TEXHIKO-€KOHOMIYHI IMOKAa3HUKU MpU
MIHIMAQJIbHIM TPyAOMICTKOCTI poOIT 1 Oe3meku mpaui. Bubip 3aco0iB mexaHizarii
MPOTMOHYETHCS  3MIMCHIOBATH 3 YypaxyBaHHSM TMPOTHO3Y PO3BUTKY TEXHIKH B
HaWOIIKY1 POKH.
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B noBrux ouncHux BUOOSX PEKOMEHIYETbCA MepeadayaTH HACTYIHE HaWO1IbII
edexTuBHE 00JIaTHAHHS:

- IIPHU TIOJIOTOMY MaJIiHHI IJIACTIB 1 po3po0ili iX Ha MOBHY MOTYKHICTh a00 IapamMu
— KOMIUIEKCH 00JIaIHaHHS 3 BY3bKO 3aXOILUTIOBAIBHUMHU KOMOaliHaMu a00 CTPYTOBUMU
YCTaHOBKaMHU, TMEPECYBHUMHU  3a0IMHUMHM  KOHBEEpPAMH 1  MEXaHI30BaHUMHU
TAPaBIIYHUMHU KPIIJIEHHSAMH 3 32C00aMH aBTOMAaTUYHOTO KEPYBaHHS;

- TIpY TIOXUJIOMY 1 KpyTOMY TaJIIHHI IJIACTIB 1 po3po0ili iX Ha MOBHY MOTY>KHICTh
a0o0 ImapamMu Mpy yOpaBITiHHI TOKPIBJICI0 TOBHUM OOpYIICHHSIM a00 3aKJIaJICHHIM —
KOMIUIEKCH 00JIaiHAHHS 3 BY3bKO 3aXOILTIOBAIbHUMHU KOMOaiHaMHu a00 CTPYTrOBUMHU
YCTaHOBKAaMH 1 MEXaH130BaHUMHU TiAPaBIiYHUMH KPIIUICHHSMH, a IPH HEOOX1THOCTI 1
3 oOmagHaHHAM Ui 3aKJIaJIeHHS; KOMIUICKTH OOJaJHAHHS, SKI CKIAZArOThCS 3
[IUTOBOTO KPITJICHHS 1 BATMKOBO-TPAHCIIOPTYBAJIbHUX MAIIUH — IIPH BHIMII CMyTaMu
10 TQJIHHIO; KOMIUIEKTH OOJaJHAaHHS, K1 CKJIAJaloThCsd 3 BHIMKOBHUX CaMOXIJTHHUX
KOMOAalHIB, CKPEOKOBUX KOHBEEPIB, 1 KPIIUICHHSA, CHUIBHO 3 OOJIaJIHAaHHAM IS
3aKJIaJJaHHs — IPU BUIMIII CMyTaMH IO MOBCTaHHIO.

B cxiagHuX ripHMYO-reoJIOTIYHUX YMOBAX, KOJM BUKOPUCTAHHS MEXaHI30BaHUX
KpiIUIeHb He e(eKTUBHE, CIiJ MepeadadyaTd KOMIUIEKTH OOJIaJIHaHHS 3 BY3bKO
3aXOIUTIOBAaHUMU KOMOaliHaMu a00 CTPYrOBUMM YCTaHOBKAaMH, I€PECYBHUMHU
3a01MHUMH KOHBEEpAMH, TIAPO TMepecyBayaMu 1 I1HAMBIAYyaJIbHUM METAJIEBUM
KPIIJIEHHSIM — 3a01MHUMH 1 TIOCAJIKOBUMH CTIHKaMH (IEPEBAKHO T1APABIIYHUMU 3
30BHIIIIHIM KUBJICHHSM) 1 IIAPHIPHUMH BEPXHSIKaMHU.

JUist miiBUILIEHHST €(PEeKTUBHOCTI pOOOTH 1IaXT, (DYHKIIOHYBAHHS SAKUX 3aJI€KUThH
B1/1 BEJIMKUX (DIHAHCOBUX BUTPAT, BUCOKOI TPYIOMICTKOCTI 1 KOPOTKOTPUBAJIOI Bigaul,
MONIIYK pe3epBIB Mae OyTH TMOB’S3aHUM 13 PECypCOOIATHOI0 TEXHOJOTIE
BYIUIEBUIO0YTKY 1 YAOCKOHAJIEHHAM BUPOOHUYMX MPOLIECIB MiA3€MHOIO0 KOMILIEKCY.

[Ipu po3poOii BYriIbHUX POJOBUII KOPOTKMMHM BHOOSIMH CHi mependadatv
KOMILJIEKCHY MEXaHi3alll0 Hapi3HUX 1 OYMCHHUX pOOIT MUIAXOM 3aCTOCYBaHHS
OJHOTUIIHOIO  caMOXigHOro oOJIagHaHHS, sgKE€  BKJIOYae KoMmOaiiH  abo
HABAHTAXXYBaJbHY MAIIMHY, TEJICCKOMIYHUI KOHBEEP, CAMOX1IHI BArOHETKU, OyHKEp-
MepeBaHTaXyBay, MEXaHIYH1 3ac00M OypiHHS 1 BCTAHOBJICHHS aHKEPHOTO KPITUICHHS.

[Tpu po3poO11i TOHKKX BYT1IBHUX TIJIACTIB 1 M03a0aIaHCOBUX 3aMaciB B IMIaXTax 110
3aKpUBAIOTHCS MPIOPUTETHUM MOXKE CTaTh Oypo IIHEKOBE BUMMAaHHS.

[linroToBul BHPOOKW CIiJ] TMPOBOJUTH HAWUOIIBII EKOHOMIYHHM CIOCOOOM 3
JOTIOMOTO1O:

- TPOXIJHUIBKUX arperaTiB, sIKI MEXaHi3yl0Tb BCl BUJAU pPOOIT B MiATOTOBYMX
BHOOSIX;

- MPOX1IHULIBKUX KOMOAIHIB B KOMIUJIEKCI 3 MEPEBAHTAKYBayaMH, CaMOXITHUMHU
BaroHetkaMu abo OyHKep-moi3amMH 1 yKjIaJadamMu KpIIUIeHb, SIKI 3a0€3MeuylOTh
Oe3nepepBHY poOOTY KOMOAMHIB 1 BUCOKY €(hEeKTUBHICTh iX pOOOTH;

- Oypo HaBaHTaXyBaJIbHUX MAIlIMH 1 KOMILIEKCIB,

- Oypo-301iHUX MaIlUH.

HeoOximno mnepenbavyaTu 3akiiaJiecHHS BHUPOOJICHOTO MPOCTOPY MpHU PO3poOiii
MOTY>KHUX TUTACTIB BYTULIS, CXWJIBHUX JIO CaMO3aiiMaHHS, TOHKUX KPYTO MaJar0dux
IJIaCTiB, HEOE3MEUHUX 3a PanTOBUMHU BUKHUJAMHU BYTULIS 1 raszy, a TaKoX 3 METOIO
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MiABUIICHHA O€3MEKH BEACHHA TIPHUUYUX POOIT 3a paxyHOK OULIbII e(hEeKTHUBHOTO
YOPABIIHHS TIPHUYUM THUCKOM, 3HIKEHHS BTpPAT BYTULISA, OXOPOHU IMOBEPXHEBUX
OyniBesb 1 COPY/I BiJl MOIIKO/KEHB 1 pyHHYBaHHS, a TAKOX Y BUMAIKaX €KOHOMIYHOI
JOIIILHOCTI 3QJIUIIICHHS TTOPOJIU B IIAXTI.

TpancropTyBaHHs 1 3aKJIaJICHHS MaTepialy Yy BHUPOOJCHHI TMPOCTIp CIiJ
nependayaTy  TiAPaBIIYHUM, [MHEBMAaTHYHUM, CAMOIUIMBHUM, CKpENEpHUM 1
MeXaHIYHUM crioco0amMu. OCHOBHUMHM BBa)KATH T1JIPaBIIYHUM 1 THEBMATHUHHIA.

[Tpu po3pobii mnacTiB, HEOE3MEYHNX 3a PANTOBUMU BUKHUIAMU BYT1JIA 200 rasy 1
0 TIPHUYUM ynapaM, HeoOXiTHO BCTAHOBIIIOBATH MOPSIOK BiAPOOKH TIIACTIB, SKHUMA
nependaydae MonepeHio BiipoOKy 0e3MeuHOro, 3aXMCHOTO IJIacTa.

Po3poOKy 3axWCHHMX TIACTIB, @ TaKOX IUIACTIB, HEOE3MEYHWX 3a TIPHUYUMU
yAapaMmH, ciij nepeadadatu 0e3 3aJIMIIEHHS HUTMKIB Y BUPOOJIEHOMY MPOCTOPI.

Ha nnacrax, HeOe3neyHuX 3a panTOBUMHU BUKHUAAMU, JJI1 OYMCHOI BHUIMKH CIIIJT
nepeadayaTd Taki TEXHOJOTIYHI CXeMHU 1 3aco0M MexaHi3auli, AKi MOTpeOyloTh
MIPUCYTHOCTI MIHIMAJIBHOI KUJIBKOCTI JItOJIeH y BUOOI.

OmHUM 13 OCHOBHUX HamNpsMiB YJAOCKOHAJIEHHS POOOTH BYTIBHOI IPOMUCIOBOCTI
€ 3a0€3MeUYCHHS PUTMIYHOCTI pOOOTH TEXHOJIOTTYHUX KOMIUIEKCIB Ta CKOPOUEHHS 4acy
MPOCTOiB TipHMYOro obGmamHanHs: Ilel HampsM 3I1MCHIOIOTH, Ha CTBOPEHHI
iH(popMariiiHo-aHATITHYHOTO 3a0e3MeyeHHs] 1 BIOPOBAPKEHHI Ha IIi  OCHOBI
aBTOMATHU3allli MPOIIECIB BYIJIeA00yBaHHS, aBTOMATU30BAaHUX CHUCTEM YIIPaBIIHHS
BUPOOHMIITBOM Ta KOMIT FOTEPHO-1H(OPMAIITHUX TEXHOJIOT1i.

VY 11,0My pasi CTBOPIOIOTHCS MOKIIMBOCTI OCHAILCHHSI BYTIJILHUX IIAXT Cy4aCHUMU
CUCTEMaMU MOHITOPUHIY IIIaXTHOI arMoc(epu, amapaTypor0 MONEPEeIHbOrO
BUSIBJICHHS 1 JIOKadi3auii BUOYXIB ra3y Ta MUy, BUSBICHHS i TaciHHS MOXEX Ha
CTPIYKOBUX KOHBEEpPAX, KOMIUIEKCAMHU amaparypd IIBUIAKOMIFOYOTO BUMHUKAHHS
BUOIMHOTO €IeKTPOOOIaJHAHHS TPU TMOUIKOKEHHIX Kabelto, 10 MNPUBOJIUTH 0
M1JIBUIIICHHS O€3MeKH Mmpalli I1axTapis.

Takuit miaxia 3a0e3nedye MOXKIMBOCTI OAepKaHHS 00’ €KTUBHOI 1H(pOpMaIli s
aHai3y J0aBapiiHUX, aBapiiHUX 1 MICIs aBapiMHUX PEKUMIB POOOTH TIPHUUOTO
oOnaHaHHS, BUSBJICHHS Ta JIOKaII3aIlli MONIKOIKEHb Y TEXHOJIOTTYHUX KOMILIEKCaX,
[0 3HAYHO CKOPOYYE€ Yac TMPOCTOK TIPHUYOrO OOJaJHAHHS Ta IiJBUIILYE
MPOYKTUBHICTh TEXHOJIOTTYHUX KOMITJIEKCIB.

Takum yuHOM, PO3BUTOK TEXHIKH 1 TEXHOJIOT1I BUAOOYTKY BYT1JUISI HA TTOAQIBIINAN
nepioj] JOLUIBHO 3MIMCHIOBATH 3a TaKUMU HampsiMaMH: PO3POOJIEHHS TEXHIKU
BUJIOOYTKY 1 HABAHTAXKEHHS BYTULIS 3 MIHIMAJIbHOIO MIPUCYTHICTIO JIOAEH y BUOOI; Y
3B’SI3KYy 31 30UIBLIEHHSM MIBUJKOCTI MPOCYBaHHS BHUOOIO HEOOXIHO PO3POOUTH
METOAM 1 TEXHIKY YIPABIIHHS MOCAAKOI0 TOKPIBIlI Yy BUPOOJIEHOMY MPOCTOPI;
PO3pOOUTH MTPOXITHUIILKUI KOMOaiH, 1110 3a0e3nedye KOMILIEKC POOIT 13 31MCHEHHS
Ta KPIIUICHHS KamiTAIbHUX TPHUYUX BUPOOOK 1 MPOBEICHHS AOMOMIXXHUX OMepalliif;
pPO3pO0JICHHS, BIOCKOHAJICHHS TEXHOJOTIi Ta TEXHIKH BIAMPAIbOBYBAHHS TOHKHX
IUIACTIB 1 WUIMKIB OypO-IIHEKOBUM CIOCOOOM TMpu Oe3/M0AHOMYy J100yBaHHI;
MIBUIIEHHS JOBTOBIYHOCTI W HAAIMHOCTI POOOTH CTalllOHAPHOTO YCTaTKyBaHHS,
3a0e3neveHHs] aBTOMATH3allli HOTO POOOTH 1 KOHTPOJIIO TEXHIYHOTO CTaHYy.
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O0310POBYI XO/IbBA TA BII' AK EOEKTUBHI
3ACOBHU NIJIBULIIEHHS PIBHS ®I3UYHOI
AKTHUBHOCTI 3J06YBAYIB BUIIIOI OCBITH

AneeBa Oubra BikropiBHa
KaH/1. IeJI. HayK, 3aBiayBayd Kadeapu (Ppi3MuHOr0 BUXOBAHHS Ta CIIOPTY
Opecbkuil HalioHANBHUN yHIBepcuTeT iMeHi [.I. MeunukoBa

€¢imos I'puropiii OnexcanapoBuy
CTapIINii BUKIagad kKadeapu ¢isuyHOTr0 BUXOBAHHS Ta CIIOPTY
Onecwkuii HallioHaNbHUHM yHIBepcuTeT iMeHi [.I. MeunnkoBa

Yeoan Bitauain ®exopoBuy
cTapiuii BUKiIaaad kadeapu GisHIHOro BUXOBAHHS Ta CIIOPTY
Onecwkuii HallioHaNbHUM yHIBepcuTeT iMeHi [.I. MeunnkoBa

Coxos0B Bosogumup IBanoBu4
BUKJIa/1a4 Kadenpu (i3MIHOr0 BUXOBAHHS Ta CIIOPTY
Onecwkuii HallioHaNbHUHM yHIBepcuTeT iMeHi [.I. MeunnkoBa

AKTyajabHicTb. Ha cyyacHOMy ertari poO3BUTKY HAlIOrO CyCHIIbCTBA OJHIEIO 3
HaWBaXJIMBIMIKMX 3acajJ TEOPETUYHOI KOHIICMII Ta MPAaKTUYHOI MiSILHOCTI 3aKiIaay
BUILIOT OCBITHM € MIATOTOBKA KOHKYPEHTOCHPOMOXHOTO, (PI3MYHO Ta ICUXIYHOTO
310poBoro (haxiBus. AJKe, TOJOBHUM MOKa3HUK J00poOyTy nepkaBu - 1€ CTaH
3I0POB'SE MOJIOAOTO TOKOJIIHHS, KWW Bi0Opakae MIMCHICTh Ta Ja€ MPOTHO3 Ha
MaiiOyTHE.

PiBeHb 300pOB'ss CyyacHOI MOJIOAI BIJITPAa€ BAXKIUBY poib y (GOpMyBaHHI
TPYAOBOT'O Ta IHTENEKTYaJIbHOTO MOTEHI1ay HAILO1 KpaiHu.

[Ipote, nmpakTUKa CBITYUTH, 110 CyYaCHI YMOBHU KUTTA 37100yBaya BUILOI OCBITH
XapaKTEPU3yIOTHCA 3HAYHUM 3HUKEHHSIM (D13MUHOT aKTUBHOCTI, 110 TPU3BOAHUTH [0
3HMKEHHS  PIBHSA 370pOB’S, (PI3MYHOI MIATOTOBKH, Ipale3gaTHOCTI, HETaTHBHO
BIJIMBA€ HA MCUXOEMOLINHUI CTaH Ta MPU3BOAUTH IO MOCIA0JICHHS 3aXHMCHUX CHII
oprani3my 3100yBayva BuIoi ocBitu [1, 2].

Crifika TEHICHINS 10 TOTIPUIEHHS piBHSA  (PI3MYHOT aKTHBHOCTI Ta 370pOB'S
3100yBayiB BUIIOI OCBITH, 110 HAMITHJIACSA B OCTAaHHI POKH, JUKTYE HEOOXITHICThH
MOIIYKY e(eKTUBHUX 3ac00i1B, 1110 3a0e3Mevarb ONTUMaIbHUN PIBEHb iXHBOI PYXOBOi
aKTUBHOCTI B Cy4YaCHUX YMOBaX.

Haii6Ginpm epexTMBHUMHM Ta TPOCTMMH B BHUKOPUCTAHHI, Ha HAIly IyMKYy €
03710pOBYa XO/Ib0a Ta O30pPOBYMK OIr - CHeIiadibHO-030pOBYil (Hi3WYHI BIPABU
IMHAMIYHO-IIUKIIIYHOTO XapakTepy. Lli BmpaBM MOXHa BHUKOPHUCTOBYBaTH SIK TIpU
oprasizailii ayTuTOPHUX 3aHSTh 3 (P13UYHOTO BUXOBAHHSI TakK 1 B MPOIIECi CAMOCTINHOT
(b13KyIBTYPHO-037I0POBUOT  JIsIbHOCTI  37400yBayiB. [l 1mux BUIiB  (I3UYHOI
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aKTUBHOCTI HE MOTPiIOHO CIEiaIbHOTO O0JIagHaHHS, iX MOXKYTh BHKOHYBaTH 0COOU
PI3HOTO BIKY, CTaTl 1 piBHS (p13UYHOI IMiATOTOBKHU.

Xonanba - CKIIaHUM MOeAHAHUHN pyX, Y AKOMY Oepe ydacTh Npuoau3Ho 56% Bcix
M’5131B Tij1a OJJTHOYACHO, MPUYOMY HaWOLIbIII MAaCHUBHI M 5131 HIT. L poGoTa He BuMarae
BEJIMKOI BUTPATH HEPBOBUX CHJ. X0/1b0a 33J0BOJILHSE MPUPOJIHY MOTPEOyY JIIOIUHU Y
pyci.

AHani3 HayKOBO-METOJUYHOI JITepaTypu CBIIUYHUTH, IO O3I0POBUOIO0 XOABOOIO
PEKOMEHTyEMO 3aiiMaTrCs moAH TpuBaiicTio 30-45 xB B 1eHb. BueH1 pekoMeHyI0Th
MTOYMHATH 3aHATTS 3 4 pa3iB y TWXKICHB, Y 3pYYHHI Yac JTHS.

Crix 3a3HaunTH, IO ICHYE JCKUIbKA PI3HOBUIIB 030pOBYOI XOJp0M: 3BUYAITHA
X0/Ib0a, MBHUAKA X0h0a, CIOPTUBHA X0/1b0a, CKaHIWHABChKA X0p0a. KokeH 13 1ux
BH/IIB Ma€ CBOi OCOOJIMBOCTI Ta MOKE€ BUKOPUCTOBYBATHUCS 3700yBayaMu BUILIOI OCBITH
3JICKHO BiJl pIBHS iXHBOI MIITOTOBKY Ta CMOI00aHb.

JloBeaeHo, 10 He Ciij] 3aiiMaTUCS 03I0pPOBUYOI0 X0Ab00K0 TIEPE]l CHOM, B MTPOILIEC]
X0JIbOU HE BapTO PO3MOBIISTH, TUXaHHS TOBUHHE OYTH IPUPOTHUM.

[lynbc micis TpaBUIBHO OPraHi30BAaHOTO 3aHATTSA O370POBYOI0  XOABOOIO
MIJBUIYETHCS TOPIBHSHO 3 mouyaTkoBuM (y cTadi cnokoro) Ha 30-50% 1
HOpMaITi3y€eTbes uepe3 5-10 XBUIMH BIIMOYUHKY .

[Tim gac X0ap0M AKTHBHO MPAIIOIOTh M’S3M HIDKHIX KIHIIIBOK, MOKPAITyETHCS
KpPOBOOOIT, IOCUITIOETHCS] poOOTa CepIsl Ta JIETEHIB.

[lo3uTUBHUMHU KpUTEPIIMH €(EKTUBHOCTI 3aHSITh O030POBYOI0  XOABOOKO
BBKAIOTHCS: PIBHE, HEYCKJIAIHCHE AWXaHHS, JETKUH IMT, BITIYTTS 3aI0BOJICHHS,
HeBeJIMKa (pi3uyHa BTOMA.

Bueni 3a3HauaroTh, M0 PETYJSPHI 3aHATTS HOPMATI3YIOTh apTeplaJbHUM THUCK,
MOKPAIYIOTh OOMIH PEUOBHH Ta 3MIIHIOIOTh IMyHHY cuctemy. (O310poBuUa Xoan0a
MMO3UTUBHO BIUIMBA€ Ha ICUXO-EMOIIIMHUI CTaH TOTO, XTO 3alMaE€ThCA, B IPOIEC]
3aHATh 3MEHIIYEThCS PIBEHb CTPECy, MOKPAIILYye€ThCsl HACTPI Ta MiABUILYETHCS
3arajibHa mpare3IaTHICTh [3].

O3znopoBunii OIr - crienuigHMi 3aCi0 171 TPEHYBAJILHOTO BIUTUBY, SIKUHA Ba)KKO
3aMIHUTH IHIIUMUA (DI3UYHUMU HaBaHTaXeHHsAMH. OCOOJIMBICTH 03/J0POBUYOTO OITY -
NOMipHa iHTEHCHBHICTh HABAHTAXKEHH. MIOro roJ0BHA MeTa IOJIATaE He y JOCATHEHHI
CHOPTUBHMX PE3YJIbTaTIB, a y MIATPUMAHH1 3A0POB’ s Ta HOKpPAILIEHHI (P13UMYHOTO CTaHy
Oprasizmy.

CrermianicTd BBaXawTh, M0 JJISI 03JJOPOBUOTr0 OIry ONTHUMalibHA IIBUIKICTH
ctaHoBuTh 7-11 km/ron. IloBunbHimmMiA Oir moTpedye OlIble eHeprii, HiXK X0aAb0a,
TOMY BiH MeHII e(peKTUBHMU 1 BUCHaxMBUU. LlIBuammii 6ir, y cBow 4epry,
CTBOPIOE HAJIMIPHE HABAHTAXKEHHS HA CEPLEBO-CYAMHHY cucTemy [4].

[Tix yac Oiry HaBaHTa)XE€HHS Ha CepIle 3MEHIIYETHCS 3aBISIKH POOOTI «M'I30BOrO
HACcOCa» - PUTMIYHE ¥ TOCIIIOBHE CKOPOUYEHHS M'S31B TOMUIKH ¥ CT€THA J0IOoMarae
BUIIITOBXYBATH KPOB 3 BEH HIDKHIX KIHI[IBOK Haropy Jo cepus. bir migcumtoe oOMiH
PEYOBHH, CIIpHUSE€ YTUII3aIii («CMATIOBAHHIO») CTApUX, HEMPAIIOIYUX CTPYKTYD
opra”iaMy ¥ 3amiHl iX HOBHUMH, YUM OMOJOJXye opraHism. JloBemeno, mo Oir
MIJCUIIOE  IMYHITET, TIONEPePKae PO3BUTOK aTEPOCKIEPO3y ¢ IMyXJIMHHUX
3axBopioBaHb. Ilpu mnpaBuiIbHO J030BaHOMY Oiry BiJOYyBaeThCs TrapMOHIYHA
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OaraTopiBHEBa MPUPOJIHA CTUMYJIALIS 3aXUCHUX CUCTEM OpraHi3Mmy. bibInoo mMiporo
BOHA BUSBIISIETBCS Ye€pe3 M'SI30BY, CEpLIEBO-CYAMHHY, JUXaJIbHY CHCTEMH.
CTUMYJTIOIOUOIO JII€10 BOJIOAIIOTH BYIJICKUCIIHMM a3 1 MOJIOYHA KUCIIOTA, BMICT SIKHX
nig vac Oiry 30uibmnyetbes. [lpu Oiry BUAUISAIOTECS TOPMOHHM 3a0BOJICHHS -
eHkedaniny, eHaop¢1HA - 0JIarOTBOPHO BIUIMBAIOTH HA HEPBOBY CUCTEMY U CIIPHUSIOTH
BIJIHOBJICHHIO 11 aJICKBaTHOI CIPUHHATIUBOCTI. CTUMYITIOIOUOIO JI1€10 BOJIOJIE M CTPYC,
KWW BUKOHYEThCSA TIpU Oiry. PeryisipHi 3aHSATTS O370pOBUYMM OIrOM IO3UTHUBHO
BIUTMBAIOTh HA BCI JIAHKH OIOPHO-PYXOBOTO arapary, MEPemKoKal0ui PO3BUTKY
JIETCHEPATUBHUX 3MiH, TOB'S3aHUX 3 BIKOM 1 TIIMOJUHAMIEIO.

B nporieci oprani3zaiiii caMOCTIHHIX 3aHATH 03J0POBYOI0 XOIH00K0 Ta OIrOM CITiJT
BpPaxoBYBaTH, 110 ICHYIOTh MEBHI MMPOTUITIOKA3aHHS JI0 3aHATh. A came: OpoHXliajgbHa
acTMa, TJlayKoMa, TOCTPi 3aXBOPIOBaHHS IIIYHKY, CEPHO3HI MOPYIICHHS CEPIIEBO-
CYIMHHOI CHCTEMH, TPaBMH OIIOPHO-PYXOBOTO amapary.

Ha mnouatky 3aHsTh 0310pOBUMl OIr pEKOMEHYIOTh YEepryBaTH 3 XOJb0OI0
Ta IOCTYNOBO  30UIbIIyBaTH  Yac  NpoOIXKKH. PexkoMeHoBaHA TPHUBATICTD
3aHSATH JJIS ITOYATKIBIIB CTAaHOBUTH 15—20 XBHIIMH; U1 MIATOTOBIEHUX 0¢10 — Bix 30
10 60 xBwiMH. 3aHATTS Oa)XaHO MPOBOIUTH 3—5 pa3iB Ha TWXKIEHb, IOCTYIIOBO
30UIBIITYIOYM HAaBAaHTKEHHS [5].

daxiBIll 3a3HAYAIOTh, IO JJII HOPMAJIBHOTO (PYHKI[IOHYBaHHS Ta TPEHYBaHHS
OCHOBHHMX CHCTEM OpraHi3My TpHUBAJICTh OIry Moxke kojuBatuch Bim 20 mo 40
XBUWJIMH [6].

CamocToCTEpEKEHHSI Ta CAMOKOHTPOJIb 1]l 4ac 0310pOBYOro Oiry - 00OB'sA3KOBa
yMOBa JJIsl KOPEKIlli TpeHYBaJIbHUX HaBaHTaXeHb. HaWO1IbII MPOCTUM Ta J1€BUM
METOJIOM CaMOKOHTPOJ0 € KOHTpodb  mnoka3HukiB YCC. BepxHs  rpaHuug
IIBUKICHOTO PEKUMY JIJISl 0310pOBYOro 0iry ctaHoBUTh 150 ya./XB. SIKIIO KIJIBKICTh
CKopoueHb cepist Outbine 150, HEOOX1MHO 3HU3UTH 00cAr Oiry 1 30UIBIIUTH
BIAMOYMHOK MDK 3aHATTAMH [7].

Cnin 3a3Ha4UTH, 10 3aiMATUCh O3[0POBYUM OITOM MOKHAa B OYJb-IKHH dYac
100U, ajyie He paHille YuM 4epe3 Bl TOAMHU MICHIs XapuyBaHHsI, He Mi3Hime yuM 3a 30
XB JI0 IpUHoMYy iK1 132 1 TOAUHY JI0 CHY.

JInst oCATHEHHS MakCUMalbHOTO e(eKTy HEeoOXiTHO MPaBUIBLHO OpraHi3yBaTu
3aHATTS 1 BpaxOBYBaTH, [0 BOHU MOBUHHI CKJIAJATHCS 3 TPhOX YACTHH: MIATOTOBYA
yacTUHa (pO3MHUHKA) - JIerKi (Di3W4HI BIpPaBH, CIPSMOBaHI Ha PO3IrpiB M s3iB Ta
MiTOTOBKY OpraHi3My J0 HaBaHTa)XCHHS; OCHOBHA YaCTHWHA - BUKOHYETHCS XOb0a
a00 01T y BU3HAYEHOMY TEMITi; 3aKJIF0YHA YacTUHA — I1€ TOB1JIbHA X0/Ib0a Ta BIPaBU Ha
pOo3ciialbaeHHs.

3aHATTS 03740POBUOI0 XOAHOOIO Ta OIrOM PEKOMEHAYETHCS BUKOPHUCTOBYBATU
CUCTEMAaTHUYHO, PENIaMEHTOBAaHO 3a YacOM, IHTEHCUBHICTIO Ta oocsirom. [Ipu npomy
BEJIMYMHA TPEHYBAJbHOTO BIUIMBY MAa€ 3aJ1€KaTu BiJl piBHA (PI3UYHOI MiATOTOBIEHOCTI
3100yBayiB OCBITH, CTaTi, BIKy Ta (DI3UYHOTO CTaHy O€3MOCEepeHBO MEePE]] MOYATKOM
HABaHTAKCHHS.

HaykoBIii BBakaroTh, II0 HAaBaHTaXKCHHS OyJe aJeKBaTHHM, SKIIO Ti, XTO
3aiiMaeThCS B Tpolieci Oiry, 1 TICAS HBOTO BHUSBISIOTH IMO3UTHBHI eMOIii. Ake
HaaMIpHE TPEHYBaHHS O€3 BIIHOBJIEHHS 3aMICTh 03/I0POBUOTO €(eKTy MPHUBOIUTH
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70 TOTIpIIEHHS CaMOMOYYTTS, BTpATH MOTHBAIi 1O 3aHATh, HaIMIPHOI
30y/I’KEHOCTI Y1 HaBMaKH, MJISIBOCTI [8].

PerymnspHi 3aHATTS 0310pOBUOIO0 X0/100IO Ta O1FOM IMIATPUMYIOTh BUCOKHI PIBEHb
(h13UYHOT AKTUBHOCTI, CIIPUSAIOTH PO3BUTKY (D13UYHUX SKOCTEH, MO3UTHBHO BILUIUBAIOTH
Ha CEepIIEBO-CYIMHHY CUCTEMY, OPT'aHH JUXaHHs, HEPBOBY CUCTEMY Ta 3arajbHUM CTaH
OpraHi3zMmy.

BucnoBku. B pe3synbrari AOCHIIKEHHS BUSBICHO OCHOBHI IE€pEBard 3aHATh
O3I0POBYMMHU  XOABOOIO Ta OIroM Ui MOKpAIICHHS piBHA (PI3WYHOI aKTUBHOCTI
3100yBadiB BUIIIOT OCBITH, a CaMe: BIJICYTHICTh CHEIIaTbHOT eKiHipOBKI/I‘ 3py4YHHI Yac
JUIS 3aHSTh; TPOCTA TEXHIKa BUKOHAHHS, JOCTYIHICTh; MOXIIHUBICTb PETYITIOBATU
HABaHTa)XCHHA 1 3a0e3MeuyBaTé KOMIUIEKCHUHN BIUIMB Ha (DyHKI[IOHAJIBbHI CHCTEMHU
OpraHi3My; MOXJIHUBICTh MOEIHYBAaTH PO3YMOBY (TBOpUYy) MISIBHICTH 1  BIpaBU
037I0pOBYO1 XO/IbOU Ta OIry.

[lepcnexkTrBy MaiOyTHIX HAyKOBUX PO3BIJOK yOauaeMO B BUBYEHHI UYHMHHHKIB,
0 CHPUSIOTH POPMYBAHHIO MOTHBAII 3700yBauiB BUIOI OCBITH 10 PETYISPHUX
3aHATH 03I0POBYMMHU XOJILOOIO Ta OIrOM.
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HCUXOJIOI'TYHI BIIMIHHOCTI Y HIHHICHUX
OPICHTALIAX IHTEPHAJIIB TA EKCTEPHAJIIB B
YMOBAX IUPPOBOI'O CEPEJOBHUIIIA

Konpgec Tersina,

JOIEHT KadeIpu IICUXOJIOT1l Ta COIliaJbHOIO 3a0e3IeUCHHS,
KaHIUJAT TICUXOJIOTIYHUX HAYK, TOTICHT

HepxaBuuit yHiBepcutet “XKutoMupchka mosiTexHika”,

M. JKutomup, Ykpaina

XJIMCTYH SHa,
cryaenTka IV kypcey, cnemianbrocTti 053 “Tlcuxosnorisa”,
HepxaBHuii yHiBepcuTeT “KutoMupchKa MoiTexHiKa”

B cyyacHiii ICUXOJOTIYHIN HayIll 3pOCTA€ IHTEPEC A0 AOCIIHKEHHS BHYTPILIHIX
JNETEPMIHAHT TMOBEIIHKU Ta >KUTTEBOTO BUOOPY OCOOMCTOCTI, 30KpeMa 10 aHalli3y
JIOKYCYy KOHTPOJIIO Ta IIHHICHUX opieHTalii. [{iHHICHA cdepa BUCTyae CMUCIOBUM
SIPOM OCOOMCTOCTI, BU3HAUaIO4YU il MOTHBAIliIO, KUTTEBI MPIOPUTETH Ta CHOCOOHU
B32€MO/IIT 3 COIlaIbHUM 1 IUPPOBUM cepenoBuiieM. Came uepes CUCTeMY IIIHHOCTEH
JIOJIMHA OCMUCIIOE BJIACHUN JOCBIiZ, (pOopMye SKUTTEBI 1T Ta obupae crparerii
MTOBE/IIHKH.

MeTor0 HaIOTO TOCTIHKEHHS € BUSIBJICHHS Ta KOMIUICKCHHH aHajli3 po301KHOCTEN
y CHUCTEMI I[IHHOCTEH 1HTepHaiB (0CI0 3 BHYTPIIIHIM KOHTPOJEM) Ta €KCTEpHAIIIB
(0ci0 3 30BHIIIHIM KOHTPOJIEM), 1110 T03BOJISIE CITPOTHO3YBATH aAaNTUBHI MOXKJIUBOCTI
JOAMHU Ta cneuu@iky ii IHHICHOT peryisuii, oco0JMBO B yMmMoBax LU(POBOro
cepenoBuia. B mocmimkeHHI BUKOPUCTaHI TIpalll Takux aBTOpiB, sk C. MaKCUMEHKO
[2], E. Muxutok, 1. Jlorocekuii [4], M. [Tomsakos, 1. ryuenko [5], B. IIpeako [6],
C. CraBuiibka, B. KyTimenko [7], a Takox mojioskeHHs: ETHYHOTO KoJieKca IcruxoJiora
[1]. EmMmipuune mocnimxkeHHs mpoBefeHe Ha 0asi Llentpy «PsylLaby» [lepxaBHoro
yHiBepcuTeTy <« KuToMupchbka MOJITEXHIKa» 1 CTaJId OCHOBOK [JIsi pO3pOOKH
nuepeHIIHOBaHNX NCUXONPO(PUIAKTUYHHUX MTaM’ ITOK.

BaxxnuBUM MCUXOJIOTIYHUM YMHHHUKOM, III0 BIUTUBA€ Ha (HOPMYyBaHHS I[IHHICHUX
OpI€HTAlllid, € JIOKYC KOHTPOJIIO, BBeJAcHUN y HaykoBuil o0ir JIx. Porrepom.
[ToHATTS «JIOKYC KOHTPOJIO», IHTETPOBAaHE B TICUXOJOTIYHUN 0O0IT y cepenuni 60-x
pokiB XX CTOJITTS, ONHUCYE y3arajbHEHY KOTHITUBHY CXEMY JIFOJUHU MPO TE, IO came
€ TIePUIONPUYMHOI0 TOJIA Ti JKATTA Ta XTO HECEe 3a HUX TMEePCOHAIBbHY
BIIMOBIIANBHICTh. JlaHMIT KOHCTPYKT 0a3yeTbcs Ha JIBOX AaKCIOMaTHIHUX
nonoxeHHsx. [lo-nepie, IHAUBIAK paJUKaIbHO PI3HATHCS 32 BEKTOPOM JIOKami3alli
KOHTPOJTIO Ha/l 3HAYYIIIUMH TIOJTISIMH, 1110 JO3BOJISIE BHOKPEMHUTH J[BA MOJISPHI THITH —
eKCTepHaJIbHUN Ta I1HTepHAIbHUMN. [lo-Apyre, JOKYyC KOHTpOJIIO BHUCTYHAa€ SK
HaJICUTyaTHBHA Ta yHIBEpCcaJlbHA SKICTh 1HJIUBI/A, KA 3aJUIIAETHCI CTAOUIHHOIO K Y
nepioau TpiyMQpaibHUX JOCSITHEHb, TaK 1 B MOMEHTH ITMOOKUX KpU30BUX HeBay [8].

210



PSYCHOLOGY
DIGITAL TECHNOLOGIES AND DEVELOPMENTS: PROBLEMS OF THEIR USE AND
ACHIEVEMENTS

Jlokyc KOHTPOJIIO BiToOpakae ysBICHHS OCOOMCTOCTI MPO JHKEPEIO MPUINHHOCTI
MOJI BJIACHOTO >KUTTSA Ta MIPY BIANOBIAQIBHOCTI 3a iX pe3ynbTatd. Ocobu 3
IHTEpHAJIBHUM JIOKYCOM KOHTPOJIIO CXHMJIbHI MPUITMCYBATH YCIIXHU ¥ HEB/Ia4l BIACHUM
3YCWIIAM 1 PIIIEHHSM, TOJl SK €KCTEepHAJIU TOSCHIOIOTH YXUTTEB1 MOJIi BIUIMBOM
30BHINIHIX O00CTaBWH, BUIAJKy a00 IHIIUX JiroAed. Takl BIIMIHHOCTI Y CHPUHHATTI
KOHTPOJIFO BU3HAYAIOTh PIBEHb CY0’ €KTHOCTI, aKTUBHOCTI Ta TICUXOJIOTTYHOT CTIHKOCTI
0COOHUCTOCTI.

JIoKkyc KOHTpOJNIO pO3MNIAJAETHCS SK CTiKa BIACTUBICTh 1HAWMBINA, IO
KpUCTAI3y€eThCA B TIpoleci #oro comiamsaiii. BiH pemnpe3eHTye y3araJibHEHE
OY1KyBaHHS TOT'0, HACKUIBKH Cy0’ €KT 3JaTHUN KePYBaTU MiAKPIIJICHHSIMH Y BIACHOMY
AUTTI [9]. Jltomum 3 eKCTepHAIbHUM JIOKYyCOM KOHTPOJIO (€KCTEepHANM) CXUIIbHI
IHTEpPHPETYBAaTU CBOI YCHIXM Ta MOPA3KU K PE3yJIbTaT IPU 30BHIMIHIX CHJI: JOJII,
BE31HHS, paTaJIbHUX 00CTaBMH a00 BOJI1 BINIMBOBUX 0¢10. Ha mpoTuBary iM, iHTepHaIH
(ocoOu 3 BHYTpPIIIHIM JIOKYCOM) II€PEKOHaHI, IO TPAEKTOPIsl iXHBOTO IKUTTSH
BU3HAYAETHCS BUKIIOYHO iXHIMU BIIACHUMHM JiSIMH, 310HOCTSAMH Ta BOJIbOBUMH
sycuuisiMu. CliijJi 3ayBa)KUTH, 10 peaibHa OCOOUCTICTh PIJIKO BiJIMOBIAE YUCTOMY
TUIIOBI; 3a3BUYall WIEThCA MPO JUHAMIYHE MOEAHAHHS 000X PHUC 13 TKIHHIM J0
OJIHOTO 3 TOJIOCIB KOHTHHYYMY.

B ymoBax ctpimMkoi mm@posizaiii CycmiibcTBa, 3pOCTaHHS 1HPOPMAIIMHOTO
HABAHTAKCHHS Ta HEBU3HAYEHOCTI OCOOJIMBOI aKTyallbHOCTI HaOyBa€ JTOCIHIIKEHHS
TOr0, SK JIOKYC KOHTPOJIIO TIOB’S3aHUM 13 I[IHHICHUMU CTPATETiIMH B3aEMOJIT
ocobuctocti 3 HUGPOBUM  CEPEAOBUIIEM. YCBIAOMJICHHS  ICHUXOJIOTIYHUX
BIZIMIHHOCTE MIXK IHTEpHAJlaMU Ta EKCTEpHAJIaMH JO3BOJISIE TIIMOUIE 3PO3YMITH
MEXaHI3MM ajanTallii, BiMOBIAAJIHLHOTO BUKOPUCTAHHS LUQPPOBUX TEXHOJIOTIH Ta
(dhopMyBaHHS KUTTE€BOI MO3ullii. MeTol MaHOi CTaTTI € aHadi3 MCUXOJOTTYHUX
BIIMIHHOCTEH Yy LIHHICHUX OpIEHTALIsIX OCI0 3 IHTEpHAJIBHUM Ta E€KCTEPHAIbHUM
JIOKYCOM KOHTPOITIO.

Emmipuune nociipkeHHss Oyjlo CHOpsSMOBaHE Ha BUSBICHHSA ICHXOJIOTTYHHX
BIJIMIHHOCTEH y I[IHHICHUX OPIEHTAIlIAX OCIO 3 PI3HUM THUIIOM JIOKYCY KOHTpPOJI0. Y
JOCIIKEHH] B3SJIM y4acTh CTYJIEHTH 3aKJaJy BHUIIOI OCBITH, SIKI Opaiu yd4acTb
TOOpPOBUTAHO 3 JOTPMMAHHSIM TPHUHIMIIB aHOHIMHOCTI Ta €THYHHUX HOPM
TICUXOJIOTTYHOTO JOCTIKSHHS.

st peamizariii MeTu JOCTIKEHHST OyJI0 OOpaHO METOJMKY BHU3HAUYCHHS PIBHS
Cy0’€KTUBHOT'O KOHTPOJIO (JIOKyCy KOHTpoJt0) J>k. PoTTepa Ta METOIMKY IIHHICHUX
opieHTarii M. Pokuya, 1110 BiJIMOB1Ial0Th BUMOTaM HaJiHHOCTI Ta BaJI1THOCTI.

Bubip MeTonukyW BH3HAUYCHHS PIBHA CYyO €KTUBHOTO KOHTPOJIO (JIOKYCY
KoHTpo:to) JIk. PoTTepa 3yMoBIIeHHIT HEOOXITHICTIO MU(epeHITialii TOCTiIKyBaHUX
3a TUIOM JIOKajizamii KoHTposito. JDk. PoTTep BH3HaA4ae JIOKYC KOHTPOJIIO SIK
CIIPUUHATTS 1HIUBIJOM 3B'SI3Ky MK BJIACHUMU JIISIMU Ta iX Haciigkamu. Metoauka
JI03BOJISIE BUMIPSTH CTYIIHb, Y SIKOMY 1HAMBIJ CHOPHUMMAE TMOJii CBOTO >KUTTA SK
3aJIe)KH1 BIiJ] BIACHOI MOBEMIHKH (IHTEpHAIBHHI KOHTPOJIb) a00 SK pe3yibTaT Mii
30BHINIHIX CHJ, TAaKWX SK BHUIAJOK, JOJS YW BIUIMBOBI 1HIN (€KCTEpHAIBHHI
KOHTPOJIb).
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OOTpyHTOBaHICTh BUKOPUCTAHHS MK POTTepa MIATBEPIIKYETHCS YNCICHHUMU
JOCIIKEHHSIMH, SIKI BKa3ylOTh Ha 11 3aJI0BUIbHY JTUCKPUMIHAHTHY Ta KOHBEPIE€HTHY
BaJIITHICTh. JIOCTI/DKEHHS MOKa3yI0Th, 110 ITKajla € YYTJIWBOI O 1HIUBIAYAIbHUX
BIJIMIHHOCTEH y CIIPUUHATTI KOHTPOJIIO HaJ BIaCHOIO joJieto. KpiM Toro, BUIIJICHHS
IHTEPHAJIIBHOCTI Ta E€KCTEPHAJIBHOCTI € BAXKJIMBUM JIJIi TIPOTHO3YBaHHS MOBEAIHKU
0COOMCTOCT1, OCKUIBKHM Il THIIM CYTTEBO BIJAPI3HIIOTHCS 3a PIBHEM aKTHBHOCTI,
BIJIITOB1IAJIGHOCTI Ta CAMOCTIHHOCTI.

BukopucraHHs Takoro miaXoay Ja€ MOKIHUBICTh PO3IIISAATH JOKYC KOHTPOJIIO HE
MPOCTO K KOTHITHMBHY YCTAHOBKY, a 1 SIK IHTETPAJIbHY JETECPMIHAHTY, 10 BU3HAYAE
pOJIb JKUTTEBHX IMHHOCTEW Yy TMPOIECI MPUUHATTA pilieHb. TOMy, BHUSBJICHHS
BIIMIHHOCTEH y MIHHOCTSAX OCI0 3 PI3HUM THUIIOM CyO'€KTHBHOTO KOHTPOJIO CTa€
MOXJIMBUM 4e€pe3 aHaji3 TOro, SIKl came MiAKPITJICHHS MaroTh JJIsi HUX HanOiIbIne
3HAYCHHS Ta HACKUIBKM PEaJiCTUYHHM BOHW 0OadaTh iX JIOCSATHEHHS BIIACHUMH
sycrwiuisaMu. [le oOrpyHTOBY€E HO1UIBHICTh BUKOpucTaHHs mkanu PCK y noennanHi 3
METOJMKOIO0 BUBUEHHS I[IHHICHUX OpieHTaliii M. Poknya, OCKIJTbKM TaKUil KOMILJIEKC
JI03BOJISIE CHCTEMHO OMHMCATH MEXaHI13MU CaMOPETYJISIIIT 0COOMCTOCTI.

Bub6ip meroauku «I{inHicH1 opieHTamii» M. Poknua B Mekax JaHOTO JTOCTIKEHHS
3YMOBJICHUH 1i 3/IaTHICTIO BUSABJIATH 1€pApXiuHy CTPYKTYPY KOTHITHBHO-CMHCIIOBOT
chepu ocobuctocTti. 3riHO 3 1ACE€I0 aBTOPA, LIHHOCTI PO3IJIANIAIOTHCS SIK CTIHKI
MePEKOHAHHS 10/I0 TIepeBaru MEeBHUX IIJIeH ICHYBaHHS a00 COc001B MOBEIIHKYU HaJl
IHIIMMU. BUKOpUCTaHHS AaHOrO IHCTPYMEHTApil0 B MO€JHAHHI 3 aHAJII30M JIOKYCY
KOHTPOJIIO € HAUOUIBII JOIIJILHUM, TaK SIK BOHO JIa€ MOKJIMBICTh PO3/IIUTH LIHHICHY
OpIEHTALII0 ONMUTYBAaHUX Ha JBa 0a30Bl KJAcW: TE€pPMiHAJIbHI Ta 1HCTPYMEHTAJIbHI
miHHocTi. [lepmii BigoOpaxkaroTh OCHOBHI IIJIl XKUTTS, Taki SIK 3I0pOB’s, cBOOOjA,
TBOpYICTh a00 CiMEWHE WIacTs, TOJl SIK JIPyT1 SIBJISIOTH COOOK 3aco0U Ta PUCH
OCOOUCTOCTI, 3a JOMOMOrOK  SKMX IIl [Tl JOCSTaloThCs, HANPUKIA,
BIIMOBIAIBHICTh, CAaMOKOHTPOJIb a00 YeCHICTh. Take po3MeXyBaHHS J03BOJISIE
3pO3yMITH, SIK BIAUYTTS KOHTPOJIIO HAJ BJIACHUM JKUTTSAM 3MIHIOE >KHTTEBI 1T Ta
METO/IH, SKUMU JIFOJIU PyXaroThCs 0 1X peaisariii.

AHaJ3 pe3yJbTaTiB JOCTIKEHHS 3aCB1IYMB HASBHICTh CYTTEBUX TICUXOJOTTYHUX
BIIMIHHOCTEH y CTPYKTYp1 Ta 1€papxii IMIHHICHUX OpPI€HTaIlli 0C10 3 IHTEepHAJILHUM Ta
€KCTepHAJILHUM JIOKYCOM KOHTpPOJI0. BUsBIEHI BIIMIHHOCTI MPOCTEXYIOTHCS SK Ha
PiBHI T€pPMIHAJIBHUX, TaK 1 IHCTPYMEHTAIBHUX I[IHHOCTEH.

Oco0u 3 IHTEpHAIBHUM JIOKYCOM KOHTPOJIIO BUSBIIIOTH OPIEHTALIII0 HA LIHHOCTI,
MOB’s13aHI 3 aKTUBHUM CaMOKOHCTPYIOBAHHSM YHUTTEBOTO IIIAXY Ta OCOOHMCTOIO
BIIMOBIJAIBHICTIO 3@ MOTO SIKICTh. J{J11 HUX IPOBITHUMH € LIIHHOCTI1 3JJ0POB’ 51, JIDOOBRI,
MarepiajibHOro Ojaromofiyqust Ta mnpodeciiinoi camopeanmizamii. JlaHi IHHOCTI
CIIPUHUMAIOTHCSI IHTEPHAJIAMU SIK Taki, 110 Mepe0yBaroTh Y cdepi iXHbOIO BJIACHOTO
BIUTMBY Ta NOTPEOYIOTh YCBIIOMIIEHUX 3YCHJIb.

HaTtomicTh 0coOu 3 €KCTEpHAIBHUM JIOKYCOM KOHTPOJIIO JEMOHCTPYIOThH IHIIY
KoH(iryparito IiHHICHUX mpiopuTeTiB. [ HMX OUIBII 3HAYYMIMMU € IIHHOCTI
aJanTUBHO-KOMIICHCATOPHOTO XapakTepy, 30KpeMa BIEBHEHICTh y COOl, Mi3HAHHA,
0COOHCTICHUI PO3BUTOK 1 COIliaJbHE CXBaJeHHSA. Taka Opi€HTaIis CBIAYHTH IIPO
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MparHeHHs 0 MOIIYKY BHYTPIIIHBOI a00 30BHILNIHBOI ICUXOJIOT1YHOI OTIOPH 32 YMOB
cy0’€KTUBHO 0OMEXEHOI0 KOHTPOJIIO HAJl dKUTTEBUMU 0OCTaBUHAMU.

BigMiHHOCTI BHSIBIIGHO W Yy CTPYKTypl I1HCTPYMEHTaJbHHMX I[IHHOCTEH, SKI
BUCTYIIAIOTh 3ac00aMU peati3allii >KUTTEBUX ITiIeH. Y3arajJbHeH1 JaHi1 TOPIBHJIBHOTO
aHaJ13y 1HCTPYMEHTAIBHUX I[IHHOCTEH OCI0 3 Pi3HUM JIOKYCOM KOHTPOJIIO MOJIaHO B
tabnuii 1. OTpuMaHi pe3ynbTaTi MiATBEPIKYIOTh Cy0 €KTHY MOJEINb 1HTEpHAIIB, Y
SIKIA BOJIS Ta BIAMOBIIAJIBHICTh PO3TJIAIAIOTHCS SK KJIFOYOBI IHCTPYMEHTH MOOYIOBH
KUTTEBOrO NULIXy. HaTtomicTh ekcTepHanu yacTimie oOMparoTh KOMYHIKATHUBHI Ta
€MOIIIfHO-aTaNTUBH1 3aCO0H, 30KpeMa KHUTTEPAAICHICT 1 YyHHICTh, 110 BUCTYIAIOTh
CTpaTerisiMM COIAJIbHOT aganTallii Ta MOIIYKY MCHXOJIOTIYHOI MIATPUMKH 3 OOKY
OTOYCHHS.

Taoannsg 1
[TopiBHsIBHA 1€pAPXIs IHCTPYMEHTAIBHUX I[IHHOCTEN OCI0 3 IHTEpHAIBHUM Ta
EKCTEPHAIBLHUM JIOKYCOM KOHTPOJIIO

Paunr | IIpioputetn [HTepHANIB [Ipiopurern ExcrepHanin

I BianoBiganeHICTh (HOUYTTS KuttepanicHICTh (ONTUMI3M,
000B'A3KY) TyMOD)

II TBepaa BoJist (CaMOBJIaIaHHS) UYyliHicTh (10aMINBICTD)

III OcBi4eHICTb (ITMPOTA 3HAHD) BuxoBanicts (100pi MaHepH)

v Parionanizm (JoriyHe MUCIICHHS) CaMOKOHTpPOJIb (CTPUMAaHICTB)

HartomicTe 0coOM 3 €KCTEpHAJIBHHM JIOKYCOM KOHTPOJIIO JE€MOHCTPYIOTh 1HIILY
KOH(DIryparito I[IHHICHUX mpiopuTeTiB. [[ns HMX OUIbII 3HAYYIIMMU € LIHHOCTI
aJanTUBHO-KOMIIEHCATOPHOTO XapakTepy, 30KpeMa BIEBHEHICTb y cOOl, Mi3HaHHS,
0COOMCTICHUN PO3BUTOK 1 COIliajbHE CXBaJeHHS. Taka Opl€HTAIis CBIAYHTH IIPO
MIParHeHHs! JI0 MOIIYKY BHYTPIIIHBOT 200 30BHIIIHBOI TICUXOJOTIYHOT OMOPU 32 YMOB
cy0’€KTUBHO OOMEXEHOT0 KOHTPOJIIO HAJl )KUTTEBUMU 0OCTaBUHAMMU.

BiaMmiHHOCTI BHSIBJIEHO W Yy CTPYKTypl IHCTPYMEHTaJIbHUX IIIHHOCTEH, SIKi
BHUCTYMAIOTh 3aco0aMu peai3allii )KUTTEBUX IUICH. ¥Y3araabHeH1 JaHi TOPIBHSUIBHOTO
aHaI3y THCTPYMEHTAJIbHUX IIHHOCTEH OCI0 3 PI3HUM JIOKYCOM KOHTPOJIIO TIOJIaHO B
tabnuii 1. OTpuMaHi pe3ynbTaTH MATBEPKYIOTh Cy0 €KTHY MOJENIb 1HTEPHAIIB, y
SIK1M BOJIS Ta BiJMOBIIAIBHICTh PO3TJIAIAIOTHCS SIK KJIFOYOBI IHCTPYMEHTH MOOYI0BU
KUTTEBOr0O HUIAXY. HaTOMICTh eKCTepHanu yacTiiie oOuparoTh KOMYHIKATHBHI Ta
€MOIIIITHO-a/IalITUBHI 3aCO0H, 30KpeMa KUTTEPATICHICTD 1 YyHHICTh, [0 BUCTYIAIOTh
CTpaTerisiMM COLIAIbHOI ajanTaiii Ta MOUIYKY ICHUXOJIOT1YHOI MIATPUMKH 3 OOKYy
OTOYCHHS.

EmnipuyHa yacTuHa JOCIIKEHHS, Y sIK1M B3sUIM ydacTh 36 pecroHAEHTIB Ha eTalll
BU3HAYCHHS JIOKyCy KOHTpoito Ta 20 oci® Ha eTami paHXyBaHHS I[IHHOCTEH,
703BOJIMIIA C(HOPMYITIOBATH HU3KY HAYKOBO OOTPYHTOBAHUX BHCHOBKIB.

OTpumaHni JaH1 MATBEPKYIOTh CHCTEMHHM XapaKTep BIUIUBY JIOKYCY KOHTPOJIO
Ha (JOpMyBaHHS I[IHHICHUX OPI€HTAIlI Ta JO3BOJIIOTH PO3MIISIIATHA HOTO K BaKJIMBHMA
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NICUXOJIOTIYHUNA YHHHHK, IO, CBOEID YEProlo, JAECTEPMIHY€ CTparterii B3aeMomii
0COOUCTOCTI 3 ITU(DPOBUM CEPEIOBUIIIEM.

Jlokyc KOHTpOJIO BUCTYIA€E 3HAYYIIUM MCUXOJIOTTYHUM YMHHUKOM (POPMYBaHHS
Ta iepapxizalii HIHHICHUX opieHTalli ocobuctocTi. Ocobu 3 IHTEPHATBLHUM JIOKYCOM
KOHTPOJIFO OPIEHTYIOTHCS Ha MPOAKTHBHI I[IHHOCTI, TOB’S3aHl 3 BIJMOBIAAIBHICTIO,
caMopeaiizalli€elo Ta aKTUBHUM >XUTTEBUM BHOOpoM. [[1s oci® 3 eKcTepHaJbHUM
JIOKYCOM KOHTPOJIIO XapaKTEpPHOIO € Opi€HTallisl Ha aJalTUBHO -KOMIIEHCATOPHI
I[IHHOCTI, CIIPSIMOBAH1 Ha MOIITYK IICUXOJIOTTYHO1 MIATPUMKH.

BusiBieHo BiAMIHHOCTI y BHOOpPI 1HCTPYMEHTAJbHMX IIHHOCTEH: IHTEpHAIU
TSOKIIOTH JI0 BOJIbOBUX 1 palliOHAIbHUX 3aC001B, EKCTEPHAIH - 10 KOMYHIKATUBHUX Ta
€MOIIIIHO - 2Tl TUBHUX.

OTpumaHi pe3yJbTaTH HIATBEPIKYIOTh BHUCYHYTY TINOTE3y Ta MOXYTh OyTH
BUKOPHUCTaHI Y TICUXOJOTITYHOMY KOHCYJIBTYBaHH1, OCBITHIN MpaKTHUIll Ta POopMyBaHHI
BIJINMOBIJIaJIbHOTO CTaBJICHHS 10 BUKOPUCTAHHS NU(PPOBUX TEXHOJIOTIH.
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ACHUMETPISI PO3BUTKY IU®POBUX KOMYHIKALIHA
I KIGEPBE3IEKH B YKPAIHI: PUBUKU JIJISI OPTAHIB
MICHEBOI'O CAMOBPA1YBAHHA

Kyxkisak Poman IropoBuy
acripanT kadeIpy aaMIHICTPATUBHOIO Ta (PIHAHCOBOTO MEHEKMEHTY
Harmionansuuit yHiBepcuteT «JIbBIBChKa MO TEXHIKAY

[udppoBa kOMyHIKaIlisi — pealdbHHM 1 MommpeHuil (GeHomeH B YKpaiHi, ane
CTPYKTypHAa Ta IHCTUTYIi{HA MIATOTOBKA CUCTEM ITyOJIIYHOTO YIPABIIHHS 7151 pOOOTH
B TAKUX YMOBAax — 4acTO HEJIOCTATHS, 10 MOPOXKY€ CEpHO3HI 3arpo3u 1HPOpMaLIifHIi
CTIMKOCTI, 0OCOOJIMBO Ha P1BHI MICIIEBOTO CAMOBPSAIyBaHHA. 3a OCTAHHIMH JaHUMHU, 82
% HaceneHHs1 YKpaiHU KOPUCTYIOTHCS IHTEPHETOM, Ha mo4atok 2024 poky OIHM3BKO
29,64 miH ykpaiHIiB OyJd IHTEPHET-KOPUCTYBauyaMH; pIBEHb 1HTEpHET-penetrarlii
ctaHoBUB ~79,2 % [1]. Ilpu oMy 3HayHa 4yacThHa HacelleHHS (moHan 60 %)
KOPHUCTYETHCS COIIAIbHUMHU MEPEXKaMHU, 110 IMiICUITIOE POiIb HUPPOBUX KOMYHIKAIIIN
y MOBCsKAeHHOMY 1H(popmarliiinoMmy cepeaoBuii [2]. Ciaoso 1 Himo. [Ipore mompwu
BHUCOKHUI piBeHb IU(GPOBOro OXOrieHHs, aHani3 po3BUTKy IKT-chepu B VYkpaini
CBITYUTh PO HAABHICTHh 3HAYHUX NPOTAIHH Y I1HPPACTPYKTYpi, CTaHIApTH3AI]
nr(ppoBUX KOMYyHIKaIliil Ta 3axucTi iHpopmarii. BogHouac Ykpaina nepeOyBae y craHi
riOpuIHUX 3arpo3, 1e iHpopMaliiftHa cepa € 00’ €KTOM CHCTEMHOIO BIUTUBY. Y psioBa
KOMaHJla pearyBaHHsl Ha komm toTepHi Haa3BuuaiiHi noaii CERT-UA, saka nie npu
Hepxcneuss’s3ky, B 2024 poui onpamtoBana 4315 kibepiHUMIeHTIB, M0 Ha 69,8%
Ounbllle, HDK POKOM paHillle, KOJW KIOEp3JOUYMHIIl aTaKyBaJd YKpaiHCHKUN
kibeprpoctip 2541 pa3. KiOep3noBMUCHUKM HailyacTillle HAaLUTIOIOTHCA HAa OpPraHu
MICLIEBOI BJaJM, LIEHTPaJbHI YPSAOBI CTPYKTYpPH, CEKTOp Oe3leku W 00OpOoHH,
€HEpreTuKy, TeIEeKOMYHIKallii Ta KoMmepliiHi opraHizamii. OCHOBHI IHIIMJICHTH
MoB’s3aHl 3  (DIIMIMHTOM, TMOMUPEHHAM IKiaauBoro II3, HecaHKI[IOHOBaHHMMH
MIJIKTIOYESHHSIMH Ta KOMIIPOMETAIIEI OOJIKOBUX 3aIMCIB YU CHCTEM, a TOJOBHUMH
IUIAMH  aTaK € BUKPQJACHHSA KOHQIICHIIMHUX JaHUX 1 BHBEICHHS 3 Jaay
iHdopmaritnux pecypciB [3]. YV MmikHapoaHoMmy peltunry 3 kibepoOesneku Global
Cybersecurity Index [4] Ykpaina mae cBoi ciaOki MicIid, 1110 BKa3ye Ha HEOOX1THICTh
M1JIBUIIICHHS TOTOBHOCTI 710 KiOep3arpo3. OHa 3 HAUCHIBHIIIMX MO3UIINH YKpaiHu —
piBEHb TEXHIUYHUX 3ax0AiB (17,35 6anu), 110 CBIAYUTH NPO JOCTATHIN piBEHb TEXHIYHOL
TOTOBHOCTI, OCKUIbKM YKpaiHa Mae akTuBHUM HamioHanbHuii CERT-UA,
(YHKIIIOHYIOUl CEKTOpU KIOEp3axHCTy B OpraHax JEp>KaBHOI BJaJM, BIPOBAIKEHI
TeXHIYHI CTaHAApTH, a TaKOXX HaJaro/KEHy B3a€EMOJIII0 3 MIKHAPOJIHUMU
kiOepueHTpamMu. Y 1bOMYy HampsiMi YKpaiHa NEpeBHUIIY€E CepeAHbOPEriOHATbHUN
PIBEHB 1 IGMOHCTPY€E BUCOKY aJIalITUBHICTH Y BIATOBIIh HAa O€3MPEICICHTHY KIJTbKICTh
atak. Came TeXHIUHI CIIPOMOKHOCTI JO3BOJIMIN 3a0C3IICUNTH HEIIEPEPBHICTH POOOTH
KIoUoBUX JepxkaBHux miatdopm (i, peectpu Min’tocty, Kabminy Tomo). OgHak
npobsieMa MOJSArae B TOMY, IO TEXHIYHI CIPOMOXKHOCTI  3aJUIIAIOTHCS
30CepEeKCHUMH Ha IIEHTpajJbHOMY piBHI. HartomicTh MmicieBi rpomMagu HE MaioTh
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BracHux CISO abo TexHIYHMX KOMaHJ, HE TMPOBOJATH CHCTEMHI CKaHyBaHHS
BPa3MBOCTEH, KOPUCTYIOTHCS 3aCTapUIMMU CEpBEpPaMU Ta MporpaMaMu, 4acTo MaloTh
HEKOHTPOJIBOBAHUHN JOCTYI J0 KPUTHUYHUX JAHUX, IO CTBOPIOE “TOYKH BXOIY  MJIs
aTak depe3 cabKl IHCTUTYIIII.

CepenHiil piBeHb OpraHi3allliHUX 3aXO0(iB, BUSIBJICHUN y pe3yJIbTaTi ONMUTYBaHHS
OpraHiB MICLIEBOTO caMOBpsyBaHHS JIBBIBCBKOi 00JacTi, IPOBEACHOTO aBTOPOM Y
MeXax JTUCepTallifHOrO JOCHIDKCHHS, OIlHeHud y 15,97 Oamm, migkpecitoe
HAsSIBHICTh CTPATETIYHUX TOKYMEHTIB, ajie ClI1abKy 1HCTUTYIIHHY peami3allito. YKpaina
Ma€ HalllOHaJIbHY CTpaTerito KibepOe3neku, ypsI0oBi IIEHTPU Ta MPOQIbHI areHTCTBA,
o mpamiioTh edektuBHO. [IpoTe opraHizamiiiHa BepTUKAIb 3aJIHIIAETHCS
HEJOCTaTHHO PO3BHMHEHOIO: HeMae O(DIiMHMX BIAMOBIIAIBHUX 3a KibepOe3meky Ha
P1BHI TPOMaJ; HE ICHY€ CTaHJaPTU30BaHO1 CTPYKTYpH 1HPopMaiitHoi nojaituku OMC;
CUCTEMA MIJI3BITHOCTI Ta YIPABIIHHS PU3MKAMU BIJICYTHS Ha OUIBLIOCTI JIOKAJIBHHUX
PIBHIB; MDKMYyHIUIAIbHA B3a€EMOAisl € (parMeHTapHow. TakuM YuHOM,
oprasizailiifHa ClIpOMOKHICTh 30CE€pe/IPKeHa Ha IIEHTPaJIbHOMY PIiBHI, 0 CYyNIEPEUUTh
MIPUHITMIIAM JCTIeHTpali3allii Ta Cy4acHoOi KOHIIeNIIi1 iHhopMaIliitHOT CTIMKOCTI.

HaliHmkuuil MoKa3HMK cepesl yCiX CTOBIIB — 3aXOJU 3 PO3BUTKY IMOTEHIATY
(14,61 Ganm), 110 BKa3ye Ha KIIOYOBY CTPYKTYPHY BPA3IUBICTh: Ne(PIIIUT JTHOJICHKOTO
Kamitany y cdepi mudpoBoi ta kibepOesneku. I[lpuunHamMu 1bOro € BiJCYTHICTH
CIellali30BaHNX HAaBYAIBHUX IIporpaM Il IIPalliBHUKIB OpraHiB MiCIIEBOTO
CaMOBPSAYBaHHS, HU3bKUU pIBEHb LU(GPOBOI KYJIbTYPH, BIJICYTHICTh PETYISPHHUX
TPEHIHTIB 3 KOMYHIKAI[IHHOI O€3MeKH, KPU30BHX KOMYHIKAIIA, MPOTHIIL
nesindopmartii, Opak ¢axisiiB, 0coOJMBO B TrpoMaaax a0 50 TUCSY HaCEJICHHS.
OnucaHuii KOMIIOHEHT € OCHOBHOK TMEPEIIKOJOK AJi HAapOIlYBaHHS CTIMKOCTI,
OCKIJIbKM HaBITh HAMCy4YacHIIIl TEXHIYHI CHUCTEMU BTPadalOTh €(PEKTUBHICTH 0e€3
KOMIIETEHTHUX KOPUCTYBaYiB.

CepenHiil piBeHb MOKa3HUKA — 3axoau cmiBmpai (16,58 6anu) — CBITUUTH TPO
MOMIpHY, ajie¢ HEMOBHY IHTETPOBAHICTh y MDKHAPOJHI Ta BHYTPINIHI MEpPEexi
CIiBpOOITHHIITBA. 3arajoM YKpaiHa JEMOHCTPYE BUCOKUN PIBEHb MIXKHAPOIHOI
B3aemonii (HATO, €C, ITU, FIRST), onHak Ha BHYTPIITHROMY PiBHI: MIKBIOMYA
KOOpJIMHALIISI € HEPIBHOMIPHOIO, MICIIEBI OpPraHM BJIAJId YacCTO HE 3aJIy4arOThCS 0
HalllOHAJIBHUX TpOrpaM KibepOesneku, Aep:KaBHO-NPUBATHE MApPTHEPCTBO Yy cdepi
Kibep3axucTy pO3BUHEHE OOMEXKEHO, TOPH30HTAIbHI MEPeXi CHIBIpaIll MiX
rpoMajaMy MNPaKTUYHO BIACYTHI. TakuMm YuHOM, YKpaiHa AoOpe IHTerpoBaHa B
rio0anbHy eKocucTeMy KidepOe3nekH, aje cliadKo — y BJIACHY HAI[lOHAJIbHY .

3a pe3ynpTaTaMH aHami3y iHACKCY, MOXKHA KOHCTaTyBaTH: CHWJIbHI CTOPOHU
VYKpainu — npaBoBl Ta TEXHIYHI MEXaHI3MU; CJIa0Ki CTOPOHU — KaJIpOBUM MOTEHIIIAI,
JIOKaJIbHa OpraHi3alliiiHa CIPOMOXKHICTH 1 CIIIBIIpallsd Ha piBHI rpoMa. BullienapeaeHe
YiTKO BHM3HAYa€ TOJOBHUM CTpaTeriyHMi BUKIUK: MIJBUUICHHS 1HPOpMALIMHOI
CTIHKOCTI OpTraHiB MICIIEBOTO CAMOBPSIYBaHHS Yepe3 HAPOIIYBAaHHS JIOJACHKOTO
KamiTajiay, IHCTUTYLIHHY CTPYKTypHU3alliio 1 pO3BUTOK mapTHepcTB. Came Ha LbOMY
CJIIT KOHIEHTPYBAaTH pedopMi, SKIO METOI0 € CTIHKe ympaBiliHHS 1H()OpMAIIHHOIO
0€3IeK00 B YMOBAaX T1OpUIHUX 3arpo3.
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The grain sector of Ukraine holds a structural position in the national economy and,
through its exports, in global food security. Before the full-scale Russian invasion of
February 2022 the country ranked among the five largest grain exporters worldwide,
supplying roughly ten per cent of globally traded cereals and effectively feeding over
four hundred million people. Operational performance of the sector depended far less
on field productivity than on the condition of the logistics system that moved grain
from producers through elevators and terminals to domestic buyers or seaports. Once
that system was disrupted, the vulnerability of the entire grain economy became
apparent within weeks, and a substantial body of research has since focused on how
supply-chain restructuring, export-route substitution and infrastructure recovery could
be approached in a coordinated way.

The consequences of the war for grain logistics have been severe and are now well
documented. According to the analysis by Broyaka and colleagues, approximately 11.3
million tons of elevator capacity were destroyed and at least 165 elevators with a
combined capacity of 5.2 million tons remained in occupied territories, leaving roughly
one-fifth of the country's storage infrastructure unusable [1]. Welsh and co-authors
report that close to 6.9 million hectares of arable land, nearly twenty per cent of the
national total, were under occupation or in zones of active combat by March 2024 [2].
The World Bank's assessment places cumulative direct damage to the agricultural
sector at more than USD 80 billion [3]. With Black Sea ports blockaded or functioning
intermittently under the short-lived Grain Initiative, exporters turned to rail, road and
Danube routes; rail carriage reached a record 39.7 million tons in 2024 compared with
200-300 thousand tons per month before the war, while unit transport costs climbed to
USD 15-17 per ton [4]. The gauge difference between Ukrainian (1520 mm) and
European (1435 mm) railway networks added further operational complexity that the
sector had never previously faced.
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Existing information systems address only fragments of this problem. Enterprise
resource planning platforms provide end-to-end coverage but carry prohibitive
licensing costs for small and medium producers and offer no native treatment of
security risks or rapid re-routing. Transportation management systems are calibrated
for stable market conditions and typically ignore kinetic threats or blockade scenarios.
Elevator management systems automate stock-taking at individual facilities but do not
communicate with transport-level or export-level data. Industry-oriented digital
platforms concentrate primarily on trading functions. Geographic information systems
have the spatial capabilities required yet presuppose specialist skills and often involve
substantial licensing costs. A synthesis that would combine route modelling, scenario
comparison, security-aware optimisation and interactive visualisation within a single
accessible product does not currently exist on the market. Table 1 summarises the
comparison.

Table 1
Functional comparison of existing software categories and the proposed platform
Criterion ERP TMS Elevator | Industry | Proposed
systems | platforms | platform
End-to-end supply-chain partial o o o yes
management
Map-based visualisation no partial no no yes
Scenario modelling no no no no yes
War-risk awareness no no no no yes
Multi-criteria route
o no yes no no yes
optimisation
Affordability for SMEs no no yes yes yes

Source: author's development based on [1; 4,].

To fill the gap described above, the research proposes an analytical web platform
for grain logistics chain management, implemented as a client-server application. The
backend 1s developed in C# on a modern web application framework, selected for its
strict typing, mature asynchronous model based on async/await, and tight integration
with object-relational mapping tools, which simplifies interaction with a relational
database management system. Spatial data — coordinates of producers, elevators,
transport nodes, ports and border crossings — are stored using an extended database
module supporting geospatial queries, enabling distance calculations and nearest-
neighbour queries directly at the database level. The frontend is built using a
contemporary JavaScript library and combines interactive cartographic visualisation
with tools for comparative graphical analysis. Authorisation relies on token-based
mechanisms, and role-based access control distinguishes four user categories: super-
administrator, administrator, analyst and operator. Real-time messaging inside each
organisation is implemented over WebSocket technology, which provides automatic
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reconnection and presence tracking. Optimal routes are computed by a modified
Dijkstra algorithm in which edge weights are a user-adjustable combination of cost,
travel time and a security-risk coefficient; the analyst can thereby prioritise, say, safety
over cost when evaluating a frontline scenario. The system additionally generates PDF
reports summarising route parameters, scenario comparisons and node load.

Two design choices distinguish the platform from the alternatives analysed in Table
1. First, the inclusion of a security-risk dimension — encoded as a numerical coefficient
at the level of individual edges and nodes — allows the routing engine to treat damaged,
mined or frontline-adjacent segments as first-class objects of the optimisation rather
than as exceptional cases handled outside the algorithm. Second, the scenario
mechanism lets a user construct alternative versions of the logistics graph (a port
closure, a tariff shift, an infrastructure loss) and compare their outcomes against a
baseline through tables, bar charts and radar charts, with automatic identification of the
best- and worst-performing variants. Together these elements address, within a single
environment, the analytical needs that have emerged specifically because of the war
and for which the legacy systems were not designed. The theoretical framing of the
work follows the classical definition given by Christopher, under which logistics is the
management of integrated material, informational and financial flows across the supply
chain [5]; the implementation reflects contemporary practice for scalable web
architectures in data-intensive domains.

Practical significance stems from the range of potential users — agricultural
producers of various scales, logistics operators, public authorities engaged in export
control, and research centres analysing wartime supply chains. The decision-support
framing, rather than any attempt at real-time operational control, defines the scope: the
platform is intended to help analysts formulate and test logistics strategies under
uncertainty, not to replace existing enterprise systems at the transactional level.
Empirical requirements for the system were derived from the evidence documented by
Broyaka et al. [1] and Salin [4] on storage losses, rail capacity and unit transport costs,
as well as from the operational experience of rail-based corridor exports through 2022—
2024. Ongoing development focuses on extending the scenario engine with
optimisation over multiple simultaneous disruptions, integrating advanced routing
solutions for realistic road-network geometry and refining the visualisation layer for
tablet and mobile use.
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KOPEKTHICTb AHAJIITUYHOI OLIIHKH
EOPEKTUBHOCTI BUBHAYEHHA KOOPAUHAT CYAHA

Anekceinuyk borman MuxaisioBu4
acripaHT
Onecekuit HamionanpHut MOpChKHil YHIBEPCUTET

be3aBapiiiHa HaBiraumis cyjaHa 3a0e3leuyeTbcs BU3HAYEHHSIM HOT0 IMOTOYHOI
mo3uilii, BUKOpucToBYtoun JiHii monoxkeHHs (JIIT) cyana, mo mae 3Mory MeTO0oM
HAaWMEHINNX KBaJpaTiB po3paxyBatu KoopauHatu. CiiJl 3a3HaYUTH, 110 3aCTOCYBaHHS
METOAY HaMEHIINUX KBaJpaTiB 3a0e31euye OTpUMaHHs €(EKTUBHUX OL[IHOK JIUIIE IPH
po3noaut noxuook JIIT 3a HopManbHUM 3aKOHOM, B pa3l po3MOALTY 32 IHIIMM 3aKOHOM
edexkTuBHICTh MeHIIAa 1. B poboti [1] po3risaatoTees 3MmimiaHi 3aKOHU pPO3MOALLY
MOXHOOK, 1 OJIep>KaHl aHAJITUYH] BUPA3H I PO3PAXYHKY €(DEKTUBHOCTI KOOPAUHAT
pPO3paxoBaHUX METOJIOM HaWMEHIIMX KBaJpaTiB. KOPEKTHICTh aHATITUYHOIO BUPA3Y
OLIIHKHM €(EKTUBHOCTI KOOPJUHAT ISl

3MIIIAHOTO 3aKOHY MEPIIOTrO THUITY MiATBEP/KEHA IMITAIIHHUM KOMITIOTEPHUM
MOJIETIIOBAHHSM, PE3YJIbTaTH SKOTO BUKJIAJEHI B poOOTI [2].

B naniit poOoTi mepeBipruMo JOCTOBIPHICTh AHATITUYHOI OIIHKN e(heKTUBHOCTI ef
BHU3HAUEHHS KOOPJIMHAT Cy/JHA JJIs 3MIIIAHOTO 3aKOHY JIPYroro THIy, sKa Ma€ BUpa3
[1]:

3
ef=1-—————. 1
2n +5n+3 M

[lepeBipky  3IIHCHEHO  3aCTOCYBaHHSM  IMITAlllfHUM  KOMIT'FOTEPHOTO
MOJICTIOBaHHSM, CMOCIO MPOBEICHHS SKOrO JIOKJIAIHO BUKJIAJAEHO B poOOTI [2].
Haranmaemo nwie, mo ciig sreHepyBatu BuOipky moxubok JIIT Gyggg, urcmom 1000

MOXHOOK, SKI MAalOTh PO3MOAUT 32 3MIIIAHUM 3aKOHOM JPYroro THUIMY 13 3aBJIaHUM
1ICTOTHUM MapaMeTPOM N, MOTIM MOJCIIOIOTHECS 00CcepBOBaHi no3uiiii mo BockMu JIII,
MOXUOKHU SIKUX BUOMPAIOTHCS 13 cTBOpeHOi BUOiIpkH Gi(go, TPUUOMY pPO3PAXyHOK

KOOpAMHAT TO3UIl MNPOBOJUTHCS METOJAOM HAMMEHIIWX KBaJApPATIiB 1 METOAOM
MakcuMaibHOi mpapaonoaioHocTi. Tomy onHo4YacHO (OpMYrOTBCS JBI BHOIPKH
00CepBOBaHUX KOOPAMHAT, [0 KOXKHIH 13 IKUX pO3PaXOBYIOThCS IUCTIEPCli KOOPIMHAT
KOKHOI BHOIpKH, B PE3yjbTaTl YOTO MOXXJIMBA OI[IHKA €(PEKTUBHOCTI BU3HAYCHHS
KOOpJIMHAT.

Jlis  npoBeAEeHHA IMITAllIfHOTO KOMIT'FOTEPHOTO MOJENIOBAHHS — CIOYATKY
reHepyBayiacst BuOipka moxu6ok JIIT Gyggg, unciaom 1000 umeHiB, ki po3moaiicHi 3a

3MiIIaHKM 3aKOHOM IIEpIIOTO THITY i3 3aBIAaHUM iCTOTHHM mapamerpom n (N =1+6),
TOOTO

B 3anexxHocTi BiJg 3HA4YEHHS ICTOTHOrO NapameTpy n GopmyBanacs OKpema
BUOIpKA, JJI1 4Or0 BUKOPUCTOBYBAJach BIAMOBIJAHA UIUIBHICTH 3MIIIAHOTO 3aKOHY
po3noauty apyroro tuiy [1], sika npuBeneHa B Tao. 1.
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Tabmuns 1.
[li1pHOCTI 3aKOHY PO3MOIIY BIPOT1THOCTI MOXHUOOK
3aK0H po3MoALTY AHaJIITUYHI BUPa3H MIJIBHOCTI
3Mimranuii 2-ro tTumy n=1 3a? 1

V24 (% 12+ a)>?

3MilaHui 2-ro TUITY n=2 150 1

7/2
V216 (x2/2+a)

3MilaHuii 2-ro TUIy n=3 105¢° 1

V296

9/2
(x%/2+a)

3MimaHui 2-ro TaImy n=4 945¢° 1
V2768 (1254 o)'V?
3MilaHui 2-ro TUITY n=5 10395¢° 1
V27680 224a)?

J1st KoskHOT 0OcepBoBaHOi mo3uIli BuOupanucs BiciMm JIII, mo sskum mpoBOIUBCS
PO3paxyHOK KOOPJMHAT BIJIHOCHO ICTUHHOI'O MICISI CyJHA, TOMY MEPEHOCH I, JIHIN

MOJIOXKCHHS ABJISIFOTHCS X OXMOKaM &;, a HaIpsMKH I'PaIi€HTIB O, BiAPI3HAINACS HA
45 rpagycis.

Jiis xoxkHOT 0OcepBoBaHOl TO3MIIiil 13 BHOIpKU Gjgo¢ BUIMAIKOBO BUOMpATHCS 8
3HA4YCHb MOXMOKHU &;, sIKIi BUKOPHCTOBYBAIKCH, SIK MEpEHOCH I, , ToOTO I; =&;, i
MIPOBOAMBCS PO3PAaXyHOK OOCEpBOBaHUX KOOpAMHAT. Po3paxyHOK 00cepBOBaHUX
KOOpJAMHAT METOJAOM HAWMEHIIMX KBajgpaTiB 1 METOJAOM MaKCHMaJbHOI
MPaBAONOAIOHOCTI IETaIbHO PO3IIIIHYTO B poOOTI [2].

B sikocTi mpukiiaay mpuBeAeMO pe3yIbTaTH pO3paxyHKy 00CEpPBOBAHUX KOOPAHHAT
I I'STH TO3UIH 10 BHIIAJKOBO BHOMPAHMM BOCHMH 3HAYCHHSIM MOXHOKH &;
po3paxoBaHux 000Ma METOAaMH, sIKi MpeCTaBiIeH] B Ta0u. 1. 3reHepoBaHO MOXHOKH,
AK1 pO3MOILICH] 32 3MILIIAHUM 3aKOHOM JPYTOro THUITY 3 ICTOTHUM MapaMeTpoM n=2.

B nepmomy psiaky tabauii npuBeaeHa Hymepariis noxuook JII, y apyromy -
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Taomung 1

Pe3ynbpTaTn po3paxyHKy 00CEpBOBAHMX KOOPJWHAT MO3MITT
1 | N 1 2 3 4 5 6 7 8
2| « 0 45 90 135 180 225 270 315
3 &i -17,7 | -10,0 | -5,7 -1,4 1,2 2,5 6.8 11,6
4 MHK | x=-7,6 | y=-4,6 | MMII | x=-7,1 y=-2,8
5 &i -15,7 | -8,0 | -5,9 -0,7 0,9 3,1 7.4 13,4
6 MHK | x=-7,8 | y=-3,6 | MMII | x=-6,9 | y=-2,6
7 &i -10,6 | -7,6 | -4,0 -1,7 0,7 4.4 7,6 15,2
8 MHK | x=-8,0 | y=-1,9 | MMII | x=-6,7 | y=-2,5
9 &i -11,1 | -4,7 | -3,3 -0,7 1,0 4.4 9,0 16,8
10 MHK | x=-7,8 | y=-1,6 | MMII | x=-6,1 y=-2,2
11 &i -83 | -54 | -3,0 -0,2 2,0 4,1 8,3 27,6
12 MHK | x=-94 | y=-0,6 | MMII | x=-54 | y=-3,1

3HaueHHs HanpsaMmkiB rpaaientiB JIII a. B psnakax 3, 5, 7, 9 1 11 3Haxonarbes BiciM
3HaueHb moxuOku JII1 11 po3paxyHKy KOOpJAUHAT KOXKHOI 13 I'ATH MO3UIIIH, a psiIKax
4,6,8,101 12 npuBeneHi KOOPAUHATH MO3HUIII1, pO3pax0OBaHi METOIOM HANMEHIINX
kBagpariB (MHK) 1 meromom makcumanbHoi mpaaonogioHocti (MMII). Takox
pO3paxoBaHi MaTEMaTHYHI OYIKyBaHHS KOOpPJIMHAT BUOIPKH, 3 AKOI 3alO3WYEHI IS
MIPUKIIAy TTOXHOKHU &i, SIK1 CTaHOBJIITE MX G =-751 MYG =—6,2 mias MHK Tta

MXg, =—6,3 1 MYy, =-2,6 nus MMIL.

Ha puc. 1 moka3zano o6cepBoBaHi MMo3ullii BiJIHOCHO MaTEMaTUYHOTO OYiKyBaHHS,

To6r0 X =x-MX_ i Y_=y-MY_ mizs MHK Tta Xgm =X-MXg, i

Yg, =Y -MYg,, nns MMIL. Tlo3urii po3paxoBaHi METOAOM HaMEHIIMX KBaJApaTiB

300pakeHl Ha PUCYHKY TEMHO CHHIM KOJBOPOM, a TEMHO UYEPBOHHUM KOIIP MalOTh
MO3UIll, M PO3paxyHKy SKHX OYB BHKOPHUCTAHUH METOJ MaKCHMAalIbHOI
MpaBAONOAIOHOCTI. 3 PUCYHKY BHUJIHO, 110, O-TIEpIIE, MO3UIIT pO3paXx0BaHi PI3HUMHU
METOJaMH HE CHIBINAJalTh, MO-Apyre, no3uiii, ojaepxkani MHK MeHm TouHi
MOPIBHSHO 3 O3ULISAMH, K1 po3paxoBaHi MMIIL.

ImiTaniiine MoJemoBaHHS U1l MEPEBIPKM JOCTOBIPHOCTI AHANITUYHOI OI[IHKH
e(heKTUBHOCTI BU3HAUCHHSI KOOPAUHAT 0YJIO MPOBEICHO PO3POOJICHOI KOMI'FOTEPHOIO
IporpaMoro, sKa CIOYaTKy TreHepye BHOIpkM BunaakoBux mnoxubok JIII, ski
PO3MO/IICH] 32 3MIILIAHUM 3aKOHOM JPYToro THUIY 13 3aBJaHUM 3HAUYEHHSM ICTOTHOTO
napameTpy. [3 3reHepoBaHOi BHOIPKH MPOTPamMoOI0 MPOBOJMUTHCS BUMAJAKOBUN BHOIp
BICBMOX TMOXHOOK, IO SKHM pO3paxoBy€e 0OCEpBOBaHI KOOPAWMHATH METOJIOM
HaWMEHIIIMX KBaJpaTiB Ta METOJIOM MaKCUMaJIbHOI mpaBaomnoaionocrti. I[licns goro
BU3HAYAETHCS AUCTIEPCist MOTYJIS BEKTOP1adbHOI TOXUOKU MPY pO3paxyHKY KOOPAHHAT
oboma Meromamu. MojenbHa e(EeKTUBHICTH 00CepBOBaHMX KoopauHat ef

PO3pPaxoBYEThCS, K AUICHHS TUCTIEPCii BiJl METOy MaKCUMAJILHOI MPaBAOIO[10HOCTI
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Ha JIUCIIEPCII0 3aCTOCYBAHHSIM METOy HaWMEHIIINX KBaJIpPaTiB.
10

10 -10 -8 -B -4 -2 o 2 4 E = 10

Puc. 1. Tlo3uiii HaBe1eHOTO IPUKIIATY
BrnacHa po3po6ka aBTopa

OmHovyacHO KOMITIOTEpHA TMporpama 3a JomomMoror Bupasy (1) pospaxoBye
BIIMOBIIHY aHATITHYHY e(heKTHBHICTE ef .

Komm'torepHoto mporpamMoro  IepeadadeHo  BITOOpaKCHHS  3MOJICITbOBAHHUX
00CepBOBaHUX MO3MIIIH, 10 3a0€3Meuy€e MOKIIUBICTh Bi3yalIbHOI OLIIHKU CTYIIEHIO iX
pPO3CIIOBaHHS TIPU BHKOPUCTAHHI 000X METOIB PO3PaxXyHKy KoopauHat. s
rpadiuyHOTO BiioOpakeHHs BUKOpucTOBYBasiocs 1000 oOcepBOBaHUX MO3UIIIN, a JJIs
po3paxyHky auctnepcii - 2500. Ha puc. 2 - puc. 6. mokaszaHi 3M0/ieIbOBaH1 00CEpBOBaH1
MO3HUIIIT Cy/HA 1 1X pO3CiIOBaHHS BiJHOCHOTO HOTO ICTUHHOTO TOJIOKEHHSI.

Ha 1iBiii CTOpOHI KOKHOTO 13 PUCYHKIB BiAOOpakeHi 0O0CepBOBaHI MO3MUIIIN, SIKI
po3paxoBaHi MeTo/IoM HaliMeHmux kBaapartiB (MHK) 1 MaioTh TeMHO cuHIN Kouip, a
MpaBa CTOPOHA PUCYHKY LTIOCTpye 00CEpBOBaHI MO3HIII1, I PO3paxyHKy KOOPJAUHAT
SAKUX BUKOPUCTAHO METOJ MakcuMalibHOT ipaBaonoAionocti (MMII), mpuaomy
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BnacHa po3po6ka aBTopa
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FIRSOMN n=5 Gauss
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Puc. 6. BinoOGpakeHHs MOJICTbHUX MO3MUINN U1 N=5
BnacHa po3po06ka aBTopa

MO3UIIiT 3a0apBJICH] B TEMHO YepBOHUM KoJip. Ha KO)KHOMY 13 pUCYHKIB Bi1OOpakeHO
oOcepBauii s po3noaury noxubOok JIII 3a 3mimaHMM 3aKOHOM JpPYroro THITY
(ITipcona) 13 3HaUY€HHAM I1CTOTHOrO mapametpy n Bix 1 mo 5. Ha pucyHkax Takox
MPUBEIEHI PO3paxoBaHi AUCHEPCIi MOIYJI BEKTOPIabHOT TOXUOKH
DispG npu BuxopuctanHi ans po3paxyHky MHK 1 DispSm B pa3i 3actocyBaHHS
MMII. Hucnepcis DispG st BCiX 3Ha4eHb ICTOTHOTO TIMapaMeTpy Mae OibIi
3HAYeHHA, HDK aucnepcis DispSm, 1o crniBnajgae i3 CTyneHeM po3CisiHHS 00cepBalliii,
PO3paxoBaHUX 00OMa METOJIaMHU.

B Tabn. 2 nmpuBeneHi pe3ynbTaTd MOJENIOBAHHS, NMPUUYOMY B APYTOMY DSAKY
peacTaBjieHo 3HadeHHs epekTHBHICTE €f; , skl po3paxoBani 3a Bupa3om (1).

Taomund 2.

EdexkTuBHICTD 3MIIIAHOTO PO3MOALTY APYTOTO TUITY

m 1 2 3 4 5

ef, 0,7 0,857 0,916 0,945 0,961
ef,, 0,592 0,674 0,755 0,827 0,875
A% 15,4 21,3 17,5 15,1 14,8
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B ocrtanHbOMYy psiKy TaOiMIli TpUBEIEHA BIJCOTKOBA BiAMIHHICTE A% MiX
3HadeHHAMHU edekruBHOCTer ef; i ef . AmHami3 Tabauii mokasye rapHy 30DKHICTBH

TEOPETUYHUX 1 3MOJICTIbOBAHUX 3HAYEHb €(PEKTUBHOCTEH B pasi po3MoALTy MOXHOOK
JITT 3a 3MilIaHUM 3aKOHOM PO3IOALTY JPYTroro THUITY.

['padiune BimoOpakeHHs criBBigHOIICHHs edekTuBHOCTel ef, 1 ef,, mpuBeneHO
Ha puc. 7.
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e
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Puc. 7. EpextuBnocti ef; i ef,, mis 3mimanoro 3akoHy Apyroro THITY
Brnacha po3po6xka aBTOpa

Takum 4yrHOM, B poOOTI MOKa3aHO, 0 aHAITUYHUN BHUpa3 (1) Ayia BU3HAYEHHS
€(EeKTUBHOCTI KOOPJMHAT PO3PAaXOBAaHMX METOJOM HAMMEHIIMX KBaApaTiB B pasi
po3noaury noxu6ok JIIT 3a 3miltaHuM 3aKOHOM APYTOro TUITY SIBISIETHCS KOPEKTHHM,
110 ITiATBEP/KYETHCS IMITAIIHHUM KOMIT'FOTEPHUM MOJICITFOBaHHAM. PO301KHICTD Mixk
MOJICTbHUMH 1 aHAJTITUYHUMU 3HAYEHHSIMHU €()EKTUBHOCTI HE NepeBuIlyoTh 21,3
BIJICOTKA, L0 3 YPaxXyBaHHSIM CTOXaCTHYHOI'O XapaKTepy MOJENbHOI €(PEeKTUBHOCTI €
JOIYCTUMHM PE3YIbTaTOM.
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