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Abstract. The article explores how emotional intelligence and cognitive skills can be developed
simultaneously in the context of bilingual education. The aim of the study is to examine how
bilingualism influences the formation of students’ emotional intelligence within the broader scope of
their cognitive development. General scientific methods were used in the course of the research:
analysis, synthesis, induction, deduction, comparison, generalization and interpretation of academic
sources. The results show that while the impact of bilingualism on the development of emotional
intelligence and cognitive abilities remains a subject of discussion, a number of studies indicate
positive tendencies. In particular, it has been demonstrated that bilingualism contributes to the
formation of metalinguistic skills, strengthens communicative intelligence and indirectly stimulates
intellectual development through its connection with social skills. It has also been established that
bilingual children exhibit higher levels of creativity, mental flexibility and the ability to transfer
knowledge across languages, which is the result of diverse linguistic experience. Regarding
emotional intelligence, studies point to its multifactorial nature. Bilingualism has been shown to
positively affect the development of empathy, enrich social-emotional skills and enhance emotional
understanding through intercultural interaction and lexical diversity. Especially notable is the
development of cultural empathy and openness to others. However, children from displaced families
who grow up in conditions of social stress show lower levels of emotional stability. This is attributed
not so much to bilingualism itself as to adverse social factors. In addition, it has been established
that cultural differences in modes of emotional regulation influence the outcomes: open emotional
expression, typical of Western cultures, differs from the restraint characteristic of Eastern traditions.
Therefore, the impact of bilingualism on emotional intelligence is not universal and depends on a
wide range of contextual variables. The practical significance of the study lies in the possibility of
applying its findings to optimize bilingual education programs with consideration for students’
emotional development.

Keywords: bilingualism, emotional intelligence, cognitive development, empathy, cultural
context.

Introduction

In light of global transformations and growing international mobility, migration
processes are becoming increasingly intense, which in turn highlights the issue of
migrant children’s adaptation to new sociocultural and educational realities. One of the
key aspects of this process is the development of bilingual children—those who must
operate in multilingual environments, acquire new language codes and adapt to
educational systems that often differ significantly from their native ones. This raises
important questions: are bilingual children able to successfully master school

programs, adapt to the educational environment, and what factors hinder or,
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conversely, facilitate this process?

In recent decades, the cognitive and emotional development of bilingual children
has drawn the attention of an increasing number of researchers. Academic literature
presents various approaches to assessing the impact of bilingualism on cognitive
processes: some scholars emphasize difficulties in cognitive development, which
appear primarily at early stages of language competence formation, while others
highlight positive dynamics in older age, particularly in the areas of social adaptation
and emotional self-regulation. The growing interest in this topic is driven not only by
changes in population demographics but also by the need to develop effective
educational strategies for bilingual learners.

In this context, the present study aims to provide an analytical overview of
academic literature concerning the influence of bilingualism on children’s cognitive
and emotional development. The objective is to test the hypothesis that bilingualism
positively contributes to the development of both emotional intelligence and cognitive
abilities, especially within multilingual educational environments.

Literature Review

The question of emotional intelligence development within bilingual education,
particularly in the context of simultaneous formation of emotional and cognitive skills,
has been sufficiently explored in international academic literature. A large portion of
the sources comes from international scholarly journals and includes both theoretical
approaches to the affective dimension of learning and empirical studies that
demonstrate the impact of bilingualism on socio-emotional and cognitive development.

A significant contribution to the study of the cognitive aspects of bilingualism
was made by J. Guilford [7], who in the 1950s proposed a structural model of intellect
that later served as the foundation for analyzing cognitive processes in language
learning. K. Hakuta, B. Ferdman and R. Diaz [8] outlined three perspectives on the
influence of bilingualism on cognitive development, particularly in the context of
thinking and memory. A notable historical contribution was also made by E. Peal and
W. Lambert [14], who empirically demonstrated a positive link between bilingualism

and general intellectual development.
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As for emotional intelligence, the work of D. Goleman [6] should be noted for
laying the groundwork for the modern understanding of emotional intelligence as a
critical factor in education. C. Morilla [11] conducted a study showing that the
development of emotional competence in bilingual education supports stronger verbal
communication. Research by J.-M. Dewaele [4] further expands this topic by showing
the relationship between teachers’ emotional intelligence and their job satisfaction,
creativity and teaching quality. Meanwhile, N. Algarni and J.-M. Dewaele [1] explored
how psychological factors affect emotional perception of languages in bilingual
individuals.

In the context of the affective dimension of learning, J. Arnold and H. Brown [2]
describe emotions as an integral part of language learning, while H. Bless and K.
Fiedler [3] showed how mood influences information processing. W. J. Han [9]
focused on the impact of bilingualism on children’s socio-emotional well-being, and
K. Voltmer and M. von Salisch [15] demonstrated how an immigrant background
affects the development of emotional knowledge in children. Research also considers
cultural aspects of emotional regulation, particularly in the work of A. Murata, J. S.
Moser and S. Kitayama [12], which highlights cultural specificity in electrocortical
responses during emotional suppression.

In the educational context, the work of V. Pavén and J. Avila [13] is significant
for discussing integrated language and content instruction (CLIL) approaches that
enhance students’ emotional engagement.

Despite the considerable amount of literature on the topic, there is a noticeable
lack of systematized material addressing the integration of emotional and cognitive
development in bilingual education. Therefore, using various methods of scientific
inquiry, the information was analyzed, grouped, systematized and presented in light of
the research topic.

Purpose of the article

The aim of the article is to demonstrate how bilingualism contributes to the

development of emotional intelligence in students.
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Research results

Emotions, thinking, passion and intellect form an inseparable unity in the process
of perceiving the surrounding reality. These components do not function in isolation;
rather, they interact within a complex cognitive-affective system that ensures a
person’s adaptability to a changing social environment. In this context, the concept of
emotional intelligence, formulated by D. Goleman in 1995, gains particular
significance. The scholar interprets emotional intelligence as the individual’s ability to
recognize and understand their own emotions, comprehend the emotional states of
others and effectively manage emotional impulses in both intrapersonal and
interpersonal interaction. A key element of this concept is also the ability to self-
motivate, which determines the level of personal initiative, persistence and resilience
[6].

In the context of bilingual education, this theory opens up perspectives for a
deeper understanding of the relationship between emotional self-regulation and
language competence. Mastering two languages requires the ongoing engagement of
not only cognitive resources but also emotional involvement, including empathy,
tolerance toward cultural differences and the ability to adapt to various communicative
contexts. In the process of bilingual learning, students are constantly switching
between language codes, which, according to current research, supports the
development of cognitive flexibility and heightened sensitivity to nonverbal emotional
cues. Thus, emotional intelligence in a bilingual educational environment functions not
only as a factor in effective learning but also as a developmental objective enhanced
by multilingual and multicultural interaction [11].

J. Armold and H. D. Brown argue that it is impossible to separate thinking and
emotions, as they always function together in the learning and cognitive processes [2].
A similar perspective is expressed by H. Bless and K. Fiedler, who, based on
experimental research, show that emotions directly influence how people perceive,
analyze and draw conclusions from information [3]. This approach offers a new view
on the role of emotions in the learning process, especially in language education.

D. Goleman, in turn, emphasizes that emotional development is closely tied to the
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interaction between emotional and cognitive centers of the brain. This balance is
crucial for a person’s ability to regulate their emotions, understand others and learn
effectively [6].

It is evident that in bilingual education, students often face additional challenges,
since acquiring content in another language requires not only memory effort but also
internal stability and confidence. An essential part of this process is the ability to solve
problems, work through mistakes and overcome difficulties. These factors contribute
to the emergence of challenges and lower emotional intelligence, often related to
increased anxiety. For this reason, as noted by V. Pavon and J. Avila, emotional
development is a crucial condition for successful second language acquisition. This is
especially true for the ability to interact with others in the educational process, which
requires not only language knowledge but also emotional sensitivity, confidence and
social skills [13].

Until the past century, researchers studying the relationship between bilingualism
and intelligence concluded that bilingualism had no positive effect on cognitive
development. As noted by Hakuta, K., Ferdman, B. M., and Diaz, R. M. in 1985, while
bilingualism does affect cognitive abilities, bilingual and monolingual children do not
possess the same level of metalinguistic awareness, since bilingual children show
higher levels of such awareness, which helps them learn to read more quickly.
Furthermore, the authors aimed to demonstrate that bilingualism had a negative impact
on cognitive development, based on observations of displaced children who struggled
with academic tasks.

The main focus of the study was on French-speaking children from Montreal;
participants were selected with consideration for multiple factors (gender, age, cultural
background, etc.) that could influence the results. The key subject group consisted of
bilingual children with equal proficiency in both languages. It was expected, based on
prior research, that bilingual children would show lower performance in verbal or
perhaps nonverbal intelligence. However, contrary to these assumptions, it was
revealed that bilingual children outperformed their monolingual peers in tasks related

to verbal or communicative intelligence [8].
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An explanation for this was provided by researchers Peal, E., and Lambert, W. E.,
who concluded that this advantage may stem from the mental flexibility fostered by
bilingualism [14]. In addition, bilingualism provides children with a broader range of
cognitive abilities and enhances their capacity for concept formation. The experiment
showed that bilingual children possess higher intelligence, whereas monolinguals tend
to exhibit a more unitary form of intelligence that they apply uniformly across tasks
[7].

Debates about whether bilingualism promotes or hinders a child’s cognitive
development are ongoing. Some studies suggest that interference from another
language complicates the acquisition of a second language more than that of a native
one. However, other data indicate that bilinguals are better at controlling cross-
language interference. They achieve higher results in learning new vocabulary,
grammar and pragmatic rules. Studies also highlight differences in language transfer,
metalinguistic awareness and phonological working memory, which contribute to
bilinguals’ advantages in language learning.

Despite studies proving the positive cognitive effects of bilingualism, researchers
at the University of Tennessee (USA) and Ruhr University (Germany) concluded that
while bilingual children tend to be more social, bilingualism does not have a direct
impact on intelligence. The influence on intellectual development is indirect, arising
through a range of additional factors—for example, bilingual children have been shown
to be more creative, more empathetic and to possess higher social-emotional skills.

In the research project known as the “St. Lambert Project,” organized by Lambert,
W. E., and Tucker, G. R. in 1972, it was found that bilingual children are capable of
producing more creative and imaginative results compared to monolingual children,
indicating a higher intellectual potential. Bilingual children also show greater
efficiency in transferring skills from one language to another. This led researchers to
suggest that such an ability may result from more advanced cognitive processing [10].

Based on the analysis of various studies on the impact of bilingualism on cognitive
development, the following experimental and research results can be systematized (see

Table 1).
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Table 1 — The impact of bilingualism on a child’s cognitive development

Factor Research findings Key conclusions
Although researchers assumed that
bilingual children might have lower

verbal abilities due to language
interference, results showed that they
possess higher metalinguistic awareness
and perform better in reading.

Bilingualism does not diminish
cognitive abilities; on the
contrary, it enhances conscious
language awareness, which
supports reading acquisition.

Development of
metalinguistic
skills [8]

Bilingualism is associated with

Advantace in In a study of French-speaking children mental flexibility, which
8¢ ] from Montreal, bilingual students contributes to successful
communicative . . . . ..
. . outperformed their monolingual peers in | completion of tasks requiring
intelligence [14] .. L S .
communicative tasks and verbal activity. linguistic and social
engagement.
Although no direct impact on intellectual
development was found, bilingual Bilingualism enhances socio-
Socio-emotional, children showed greater creativity, emotional skills, which in turn
indirect influence empathy and social skills, which support intellectual
positively correlated with academic development.
performance.

Proficiency in two languages
fosters the development of
higher-order thinking skills,
including creativity,
imagination and analytical
thinking.

In the “St. Lambert Project,” bilingual
children demonstrated stronger creative
thinking and better knowledge transfer
between languages, indicating higher
levels of abstract reasoning.

Systematized by the author based on [8,10,14]

Increased creativity
and thinking [10]

Another important emotional skill that supports foreign language learning is
empathy. According to D. Goleman, empathy is the ability to recognize and understand
other people’s feelings as one’s own, as well as to acknowledge and appreciate the
strengths of others. It is based on three key skills: 1) maintaining positive relationships,
2) recognizing the uniqueness of others and 3) not missing opportunities to express this
recognition. Awareness and understanding of others’ emotions not only develops
emotional intelligence but also significantly facilitates second language acquisition [6].

In a study conducted by W.Han among Latin American children from
kindergarten through fifth grade, it was found that children who were fluent in two
languages possessed stronger social-emotional skills [9]. By fifth grade, these students
interacted more effectively with teachers, peers and parents compared to monolingual
children of the same age. This suggests that fluency in multiple languages enhances

children’s social well-being, supports their comfort at school and contributes to a sense
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of belonging.

In another study by Alqgarni, N. and Dewaele, J.-M. (2018), Arabic-English
bilinguals and Arabic monolinguals were shown videos in English. Bilinguals achieved
significantly better results, as they were better at interpreting emotional expressions. In
fact, Arabic-English bilinguals outperformed native English speakers. The findings
again confirmed that Arabic-English bilinguals interpret emotions in English-language
video content more accurately than English monolinguals [1]. This supports the idea
that individuals with high emotional intelligence possess a broader vocabulary for
describing emotions, which enables them to construct new emotional experiences and
predictions. However, these findings become more controversial when bilinguals are
children of immigrants.

Nevertheless, the emotional indicators identified as stronger among bilinguals do
not necessarily indicate a higher level of emotional intelligence. For example, in a
cultural profiling study of teenagers in London, it was found that multilingual
participants, although demonstrating greater cultural empathy and openness to new
experiences, had lower emotional stability. In contrast, monolinguals were found to be
more emotionally stable but displayed lower cultural empathy [4].

Self-confidence is also undermined when a bilingual child comes from a displaced
family. Such children and their parents often face greater challenges, and as a result,
the children possess fewer emotional and volitional resources compared to those born
in the host country, which negatively affects their socio-emotional development. In a
study by Voltmer, K., and von Salisch, M. conducted in 2018, which examined 576
German children aged 3—6 (including both immigrant and local children), emotional
knowledge development was assessed. It was found that immigrant children had lower
emotional knowledge, largely due to limited resources [15]. The study also showed
that the level of language proficiency among family members (for example, between
parents) influences language acquisition in children.

The findings from the literature on emotional intelligence and its development

under the influence of bilingualism can be summarized as follows.
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Table 2 — The impact of bilingualism on a child’s emotional intelligence

Factor Description
Empathy as a key D. Goleman emphasizes that bilingualism has a positive impact on the
emotional skill development of empathy [6].

W. J. Han found that bilingual Latin American children possess
stronger social-emotional skills and interact better with adults and
peers, which positively affects their experience in the school
environment [9].

N. Algarni and J.-M. Dewaele found that Arabic-English bilinguals
interpret emotions in English-language videos better than native
speakers. This is due to a richer emotional vocabulary and greater
emotional sensitivity [1].

Enhanced social-
emotional skills in
bilinguals

Better understanding of
emotions in media
texts

Cultural empathy but
lower emotional
stability

Multilingual young people show greater openness and empathy but
lower emotional stability compared to monolinguals [4].

Immigrant children have lower emotional knowledge due to language

barriers, limited family resources and integration difficulties. Parents’

language skills affect the child’s linguistic and emotional development
[15].

Fewer emotional
resources in displaced
children

Systematized by the author based on [1, 6, 15]

Regarding emotional perception, a study involving participants from Argentina,
the United States, Brazil, Japan and Chile found that they all processed emotions in
similar ways despite cultural differences. It was believed that this similarity in
emotional perception was influenced by exposure to Western media [5]. Both
American and non-American students demonstrated greater awareness of emotions and
facial expressions [5]. However, other studies have shown that the way emotions are
processed may depend on cultural context. For instance, in Asian cultures it is
encouraged to remain calm in stressful situations, whereas in Western cultures
emotional expression is more accepted [9]. A neuroscientific study of bilingual
participants from different countries showed that children from Eastern cultures
activated the same brain areas when talking about themselves or family members—
something that was not observed in Western participants. Western individuals focused
more on independence, while Chinese participants focused on family and relationships
[12].

Conclusions

The analysis of research on the impact of bilingualism on the development of a

child’s emotional intelligence and cognitive abilities shows that despite a significant
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body of work, the issue remains unresolved. At the same time, a number of researchers
have identified positive trends in this area. Specifically, bilingualism promotes the
development of metalinguistic skills, provides advantages in communicative
intelligence and indirectly supports general intellectual development through its close
connection with social skills. Its role in enhancing creativity, cognitive flexibility and
the ability to transfer knowledge between languages is also noteworthy.

When it comes to emotional intelligence, the situation is more complex and
ambiguous. It has been established that a child’s emotional development is shaped by
many factors, among which age, cultural and social context, and family situation play
an 1mportant role. At the same time, bilingualism positively influences the
development of empathy, enriches social-emotional skills and supports deeper
emotional understanding — due both to the lexical richness of the second language and
to intercultural interaction. This is especially evident in the formation of cultural
empathy and openness to others. However, some bilingual children, particularly those
from displaced families, show lower levels of emotional stability. This is linked to the
unfavorable social conditions in which these children are growing up. It is also
important to consider cultural differences in emotional regulation: in Western cultures
open emotional expression is more acceptable, whereas Eastern cultures value restraint
and self-control. Therefore, general conclusions about the impact of bilingualism on
emotional intelligence cannot be universal, as they depend on a wide range of

contextual variables.
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Abstract. The article explores the impact of artificial intelligence (Al) on children's upbringing
and development, particularly in education, socialization, and critical thinking. The aim is to
highlight the ethical concerns surrounding Al’s influence on child development and to examine the
risks of Al replacing reality. The study employs general scientific methods of cognition, including
analysis, synthesis, comparison, generalization, and a systematic approach. The findings indicate
that Al plays a crucial role in shaping an integrated educational environment, fosters critical
thinking, and enhances access to learning materials, especially for children with special educational
needs. The use of augmented reality and interactive learning allows for personalized education,
promoting self-development. Additionally, Al-powered virtual agents can support the formation of
healthy habits and social skills by engaging children in dialogues and discussions. However, the
study also identifies several risks associated with excessive Al use. Prolonged screen time can lead
to vision impairment, sleep disorders, and reduced physical activity. There is also a risk of
technoference, weakening emotional bonds within families, while Al-driven cyberbullying can
exacerbate social conflicts among children. Key ethical challenges include accountability for Al-
generated decisions and the potential distortion of interpersonal communication if children become
accustomed to interacting with machines as their primary social partners. The practical significance
of the study lies in developing recommendations for the balanced use of Al in children's education to
safeguard their physical, emotional, and social well-being.

Keywords: artificial intelligence, education, critical thinking, socialization, ethical challenges.

Introduction

Artificial intelligence is a continuation of technological evolution, following the
introduction of television, the internet, smartphones, tablets, and video games. In recent
years, Al has been integrated into nearly every aspect of human life, playing an
increasingly significant role in children's daily experiences. The pace of this evolution
is accelerating, creating a sense of revolutionary change in the economic, social, and
ethical fabric of society.

The digital environment has undergone major transformations, particularly in the
past five years, when media interaction levels have surged across generations. The
COVID-19 pandemic contributed to this trend, increasing average screen time by 17%.
In the U.S., teenagers now spend over eight hours daily on digital devices, excluding
educational activities [10]. Statistics indicate that 40% of middle school students in

Europe actively engage with Al technologies, with some even substituting chatbot
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interactions for real friendships. Research shows that 41% of respondents use Al, with
10% doing so daily and another 15% several times per week [3].

Currently, the most popular Al tool among children is ChatGPT, followed by
Snapchat’s My Al, which allows users to create virtual mentors and friends. This
suggests that young people are not only using Al for learning but are also integrating
it into their social lives [3].

A significant observation is that children exhibit active social responses to Al
while reducing real-life interactions with people. Studies on children aged 3—6 reveal
that they are less likely to correct misunderstandings when conversing with voice
assistants, avoid answering complex questions, and demonstrate increased attention to
cooperative and informational needs of Al systems rather than human interactions. This
indicates that children perceive Al as a unique entity that combines characteristics of
both living and non-living objects [13].

Despite concerns about Al’s potential impact, it is undeniable that the technology
has become an integral part of children's digital environment [Neugnot-Cerioli], with
its influence set to expand in the coming decades. AI’s role in education, socialization,
and support for children with special needs will make childhood more interactive,
inclusive, and personalized. It is crucial to ensure that Al enhances, rather than
replaces, human interaction, equipping children with essential skills for thriving in a
high-tech world [8].

This raises an ethical question: can Al replace reality for children? What are the
benefits of Al for civilization's development, and what risks and consequences might
arise? These concerns underscore the relevance of this study.

Literature Review

The issue of Al replacing reality for children remains insufficiently explored in
international academic literature. However, the phenomenon of virtual reality
supplanting real-world experiences gained attention fifty years ago. The emergence of
video games in the 1970s, such as Pac-Man and Super Mario, sparked a surge in
popularity, and today, games like World of Warcraft, Minecraft, and Fortnite captivate

children to the extent that they neglect traditional social needs in favor of virtual
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engagement. Many forgo studying, physical activity, personal hygiene, and even face-
to-face interactions, drawn by the immersive appeal of these digital worlds.

In 2018, the World Health Organization officially recognized gaming disorder as
a mental health condition, emphasizing the severity of the issue. Children struggling to
control their gaming time often experience declines in quality of life, social isolation,
and reduced physical activity. The rise of Al has intensified this challenge by making
games more engaging, simplifying development, and deepening immersion in virtual
environments, further blurring the boundaries between fiction and reality.

Existing research primarily focuses on AI’s impact on cognitive development,
socialization, education, and ethical considerations, yet it does not comprehensively
address the risk of Al fully replacing reality for children. Instead, studies explore Al’s
broader influence on childhood development.

Notable researchers in this field include J. Anderson [2], who examines Al’s
effects on children's cognitive skills and social interactions. Y. Xu, Y. Prado, R. L.
Severson, S. Lovato, and J. Cassell [13] analyze the long-term implications of growing
up in a digital environment. The advantages of Al in education are highlighted by J. E.
LeMoine [8], who investigates Al’s role in enhancing communication, inclusivity, and
learning; K. Arundel [3], who studies Al use in schools; and L. Auburn [4], who
explores Al’s potential in early childhood development. Ethical concerns and future
scenarios are discussed in the works of A. Shiv [12], who considers whether Al could
replace parental roles, and T. Frey [6], who debates whether robots might compensate
for demographic shifts. M. Neugnot and O. Muss Laurenty [10] provide
interdisciplinary perspectives on Al’s influence on child development.

Beyond academic studies, publications from K-12 Dive [3], Medical Press [4],
and Futurist Speaker [6] address practical aspects of this issue. Despite extensive
literature on Al, there is a noticeable lack of comprehensive studies specifically
examining the risk of Al substituting reality for children. Thus, the available data has
been systematized and presented in alignment with the study’s objectives.

Purpose of the article

The purpose of the article is to highlight the ethical concerns regarding Al’s
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impact on child development and to examine the risks of Al replacing reality.

Research results

The primary goal of artificial intelligence (AI) developers is to automate industrial
and economic processes. Traditionally, an individual's value has been measured by
their productivity. However, in a world where robots handle most economic tasks, the
concept of social value must be redefined. This shift calls for new models of self-
realization that prioritize creativity, social connections, and personal growth over mere
productivity. The changing relationship between labor and self-fulfillment necessitates
alternative sources of identity. In the post-industrial world, where human labor
becomes less essential, social interaction, self-improvement, and creativity emerge as
the key components of personal fulfillment [6].

Beyond social implications, Al also addresses broader civilizational challenges.
Analysis of recent decades shows that increasingly sophisticated robots are
progressively replacing human labor. Job losses have primarily affected low-skilled
workers in the manufacturing sector. According to BBC data, between 2000 and 2017,
1.7 million jobs were lost, mainly in China, Europe, and the U.S. A study by MIT found
that each new robot in the manufacturing industry replaced an average of 3.3 workers
in the U.S., leading to a 0.4% decline in wages during this period [1]. Displaced
workers must seek opportunities for reskilling and skill development to meet the
evolving demands of the labor market. Al facilitates this process, with its most
significant contribution being the accessibility of knowledge. The educational
applications of Al are particularly valuable for both children and adults.

Modern artificial intelligence (Al) technologies are increasingly surpassing the
boundaries of traditional applications of large language models (LLMs) and shaping a
new paradigm of virtual environments. These environments are being actively
integrated into both educational processes and commercial domains, particularly
marketing, media industries, and customer service. Among the leading platforms in
this field, DeepBrain and Synthesia stand out as innovative systems that employ Al to
generate video content using digital avatars that closely resemble real human beings.

The DeepBrain Al platform specializes in the development of realistic avatars
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capable of communicating in natural language, displaying gestures, facial expressions,
blinking, and other elements of non-verbal behavior. These avatars are modeled on real
people, reflecting their behavior, vocal intonation, and emotional responses.
Applications of such digital agents span a broad spectrum — from automated news
presenters and virtual consultants to Al-powered teachers. The official website of the
platform, DeepBrain, presents a catalog of avatars, each designed for specific
functional purposes [5].

The Synthesia platform is another leader in Al-based video generation. It enables
the creation of presentations and marketing videos with avatars, script control, and
visual editing tools. Core technologies underlying the platform include deep learning,
text-to-speech synthesis, lip-syncing, natural rendering, and natural language
processing. As a result, these tools can perform tasks that traditionally required human
involvement [9].

The widespread adoption of these technologies is significantly transforming
professional activities. Avatars can now accompany users, provide recommendations,
and replace specialists in banking services, education, and media. For instance, virtual
presenters are already being used for news broadcasting on the internet and television.
In the banking sector, digital avatars are replacing human consultants, while Oxford
University Press utilizes personalized video lessons featuring various narrators for
educational purposes [11].

Despite rapid advancements, several important challenges remain. One of the
primary concerns is trust in the content generated by Al. These systems are prone to a
phenomenon known as “hallucination” — the generation of inaccurate or fabricated
information — which poses risks in contexts where factual accuracy is critical.
Moreover, avatars can imitate voices and the appearances of real individuals, raising
ethical concerns regarding their use in political communication or legal contexts.

Thus, although Al-driven video generation technologies open new horizons in
education, business, and mass media, they also present a range of ethical and technical
challenges that require thorough investigation and regulatory oversight.

Scientific research on Al’s role in child development categorizes its functions into
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several key areas, as illustrated in Figure 1.

Interactive learning
through augmented
reality

Integrated educational
Educational function environment involving
both adults and children

Addressing inclusivity
challenges

Developing critical
thinking

Encouraging creative
thinking

Self-development

Promoting conscious
eating habits

Teaching effective
communication skills

Figure 1 - The benefits of artificial intelligence

Systematized by the author

A closer look at the educational role of Al reveals its ability to create an integrated
learning environment that engages both children and adults. The user-friendly nature
of modern Al tools allows educators to quickly adapt teaching methods and implement
innovative approaches without requiring advanced technical expertise. These
technologies make education more accessible, while personalized learning enhances
its effectiveness. Another key advantage is interactive learning through augmented

reality, where gamified methods significantly improve engagement and retention. For
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example, the game BeeTrap uses a bee pollination analogy to help children understand
how algorithms function and how recommendation systems work [4].

Al also offers substantial support for children with special educational needs,
particularly those on the autism spectrum. Al assistants can customize learning
materials based on a child's unique needs, assisting with communication, emotional
recognition, and social interaction [8].

Regarding self-development, Al fosters critical thinking by encouraging children
to analyze algorithms and recommendations. As Al increasingly personalizes digital
content, children must develop an awareness of digital media to distinguish between
valuable information and potential biases [4]. However, one major concern is the risk
of children adopting an uncritical approach to information. Recommendation
algorithms, such as those used by YouTube and TikTok, curate content based on
viewing history, potentially limiting exposure to diverse perspectives and creating
"information bubbles" [2].

Modern Al tools, including ChatGPT and Copilot, are already assisting in
communication between parents and caregivers. For example, Al helps professionals
draft emails with appropriate tone and clarity when addressing sensitive issues. Al can
also enhance social skill development in children. Virtual reading assistants, for
instance, can stimulate dialogue, expand discussion topics, and promote tolerant
behavior through embedded ethical algorithms [8].

Moreover, Al contributes to the formation of healthy eating habits. Some
technological devices educate children on nutritious food choices, leading to improved
overall health and well-being [4].

The potential applications of Al are vast. Today’s technologies offer children
enhanced learning environments, improved communication, and creative
opportunities. However, these advancements also come with risks, particularly
concerning health.

Scientists are increasingly warning about the consequences of excessive screen
time, such as a rise in myopia, particularly in Asia, where up to 73% of teenagers

experience vision problems due to prolonged screen exposure and limited outdoor
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activity. Excessive screen use also disrupts sleep quality, especially when devices are
used before bedtime, negatively affecting cognitive abilities and mental health.
Additionally, prolonged digital engagement correlates with reduced physical activity,
increasing the long-term risk of cardiovascular diseases. The impact of Al varies
among individuals, with neurodiverse children experiencing both benefits and
challenges from digital interaction [10].

Another critical issue is Al’s effect on parent-child relationships. The term
technoference describes how technology disrupts communication and emotional
bonding within families. Many parents express concerns about their own digital device
use in the presence of their children, which can impact the quality of parenting. Beyond
family dynamics, Al also influences peer relationships, contributing to cyberbullying,
which carries severe psychological consequences [10].

One of the primary ethical dilemmas is accountability for Al-driven decisions. If
an Al system makes a mistake, who bears responsibility — the parents, developers, or
the child? This issue becomes particularly pressing when an educational Al assistant
recommends inappropriate content or when a voice assistant provides incorrect
information to a child [12]. An even more concerning scenario arises when an Al-
powered nanny misreads the temperature of a baby’s milk, leading to accidental harm.
These questions remain unresolved [12], underscoring that Al, in its current state,
cannot fully replace human judgment.

Despite Al’s advancements, machines are still incapable of forming genuine
emotional connections. Children develop empathy, social skills, and the ability to relate
to others through human interaction. If they grow up relying on Al as their primary
conversational partner, they may struggle with interpersonal relationships in the future
[12]. For instance, a child accustomed to giving commands to Al without saying
“please” or “thank you” may adopt similar behavior in real-life interactions. To
counteract this, some developers have introduced features that encourage politeness.
Amazon Echo Dot’s “politeness mode,” for example, thanks children for using
courteous language [12].

The use of artificial intelligence in the creation of video content, particularly
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through the incorporation of photorealistic digital avatars, poses a potential threat to
the psychological development of children, especially those in the 3—4-year age group.
At this developmental stage, children have not yet formed a clear understanding of the
boundary between reality and fiction. Information perception in early childhood is
predominantly integrative, with visual stimuli and emotional impressions taking
precedence over logical and critical thinking.

One of the primary dangers lies in the blurring of boundaries between the real and
the virtual, which can contribute to the formation of distorted cognitive models of the
world. Photorealistic avatars that look and behave like real people can create in children
a false representation of reality. This becomes particularly problematic when the digital
character exhibits behavior that contradicts social norms or conveys oversimplified and
stereotypical worldviews. Passive consumption of visual content —especially over
extended periods — can lead to reduced development of empathy, speech, and social
interaction skills. Instead of engaging in live dialogue and emotional exchange with
adults or peers, the child observes a standardized avatar response, which lacks adequate
feedback. As a result, the development of emotional intelligence — critical during early
psychosexual and emotional formation — may be suppressed [6].

Another significant concern is the uncritical perception of the authority of digital
avatars. Children may automatically trust everything an avatar says or demonstrates,
even when the information is incorrect, manipulative, or potentially harmful. This
opens the door to both unintended and intentional formation of false beliefs, behavioral
patterns, or consumerist attitudes [7].

Educators, developers, and parents must work toward creating a balanced
environment where Al complements traditional learning rather than replaces it. Key
considerations include:

1. Transparency and awareness — Children should understand that they are
interacting with a program, not a human, and that AI can make mistakes.

2. Critical thinking development — Educational programs should incorporate fact-
checking and source analysis.

3. Al tools that encourage human interaction — Rather than replacing
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communication with parents, teachers, or peers, Al should facilitate these interactions.
For example, interactive platforms could include discussion prompts for both children
and parents.

4. Social skill development through AI — AI can model ethical behavior,
promoting politeness, empathy, and cooperation [2].

Early education should integrate Al literacy, teaching children how algorithms
work and how to verify information. Studies have shown that even preschoolers can
grasp basic Al principles when taught appropriately [Shiv]. Additionally, children
should learn to use Al for practical tasks without requiring advanced programming
knowledge, thanks to intuitive web-based tools that enable them to analyze data using
machine learning [4].

Conclusions

Artificial intelligence (Al) can significantly enhance various aspects of children's
lives, particularly in education, by providing interactive and personalized learning
experiences and supporting skill development. However, Al cannot fully replace reality
for children. Human interaction remains crucial for developing empathy, emotional
intelligence, and interpersonal relationships. The growing reliance on Al also presents
risks, including health concerns, reduced social engagement, and flawed
communication habits. Therefore, while Al serves as a valuable tool for education and
personal growth, it should complement — not replace —real-world experiences and
human connections. A balanced approach is essential to ensure that technology
supports children's development without diminishing the human aspects of their

growth and socialization.
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Introduction.

Pharmacy is a rapidly developing industry not only in Ukraine, but also in Europe
and the world as a whole. Accordingly, there is a need to train highly qualified
specialists in the pharmaceutical field. A modern pharmaceutical specialist in Ukraine
must possess both basic professional and cutting-edge knowledge, be a chemist, a
pharmacologist, a marketer, and even a psychologist at the same time, since pharmacy
employees are often the first people a sick person turns to for help.

The Minister of Health of Ukraine, Viktor Lyashko, announced on his Facebook
page the concept of developing pharmaceutical education in Ukraine: “The strategic
task of the state is to provide the medical system with highly qualified specialists, in
particular pharmacists, and to create opportunities for their development and obtaining
modern knowledge. After all, in the future this is the basis of high-quality
pharmaceutical care for every Ukrainian.”

The Ministry of Health (MOH) presented a draft concept for the development of
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pharmaceutical education in Ukraine. At the same time, the Ministry of Health claims
that, in general, the training of pharmacists in Ukraine meets the requirements of
Directive 2005/36/EC of the European Parliament and of the Council 0of 07.09.2005 on
the recognition of professional qualifications and is harmonized with the European
Qualifications Framework (2017) in terms of the duration of training, the list of
mandatory educational components, and the list of competencies, but it requires certain
changes.

According to the new concept in the field of pharmaceutical education, it is
necessary to solve such problems as personnel, quality of education, development of
scientific research in the field of pharmacy, international cooperation and exchange of
experience, as well as the development of academic culture and integrity. Also, the
comprehensive changes that are included in the draft concept are impossible without
optimizing the network of pharmaceutical faculties of higher education institutions.
The draft concept was developed by a group of experts of the Ministry of Health in the
direction of "Pharmacy. Clinical Pharmacy. Clinical Pharmacology" in accordance
with modern standards and experience of the European Union (EU) countries [1].

Presentation of the main material.

Pharmaceutical education in Ukraine can be obtained in 29 educational
institutions at the educational-qualification or higher education level [2]. Among the
best colleges where you can get a specialty "Pharmacy" are the Chernivtsi Professional
Medical College of the Belarusian State Medical University, the Kyiv Basic Medical
College named after P. 1. Gavros, the Professional Medical College of the National
Pharmaceutical University, the Vinnytsia Professional Medical College named after
Acad. D.K. Zabolotny and others.

The following educational institutions were included in the ranking of the best
higher medical institutions in the specialty "Pharmacy" according to the results of
2023: 0.0. Bogomolets National Medical University, Danylo Halytsky Lviv National
Medical University, [.Ya. Horbachevsky Ternopil National Medical University,
Vinnytsia National Medical University named after M.I. Pirogov, Bukovina State

Medical University (BSMU), Dnipro State Medical University, National
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Pharmaceutical University (Kharkiv), Zaporizhia State Medical and Pharmaceutical
University [3].

Among the best educational institutions where you can obtain the specialty
"Pharmacy, Industrial Pharmacy" are recognized BSMU and the relatively young
Faculty of Pharmacy of BSMU (founded in 2004).

Also, according to the information published on the information resource
"Osvita.ua", Bukovina State Medical University is included in the list of universities
in the eastern, western, central and southern regions of Ukraine that took the highest
places in the consolidated ranking of higher education institutions in 2023 [4] and
occupies an honorable fifth place among the best medical institutions of higher
education in Ukraine [5].

According to the results of the 2023 admission campaign, more than four thousand
applications for admission were submitted to BSMU. Popular among applicants are
such classic specialties as "Medicine", "Dentistry" and the relatively new specialty
"Pharmacy, Industrial Pharmacy".

At the Faculty of Pharmacy of BSMU (until 2025), students were recruited for the
specialty 226 "Pharmacy, Industrial Pharmacy" (educational degree - Master's) in two
forms of study (full-time and part-time), on the basis of complete general secondary
education (after grade 11) in full-time form with a study period of 5 years and a
previously obtained junior specialist's OCR, educational and professional degree of a
professional junior bachelor, educational degree of a junior bachelor in the specialty
"Pharmacy, industrial pharmacy" with a study period of 4 years for full-time study and
4.5 years for part-time study (for the 2nd year).

The Faculty of Pharmacy includes eight departments, among which the
departments of pharmacy, medical and pharmaceutical chemistry, pharmaceutical
botany, and pharmacognosy are graduate departments, which provide training in
professionally oriented disciplines of the OPP "Pharmacy, Industrial Pharmacy".

It is also important to note that a structural unit of the Faculty of Pharmacy is a
research and educational site for growing medicinal plants, where students undergo

practical training in pharmacognosy and pharmaceutical botany. And the presence of a
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training and production pharmacy allows students to acquire and master practical
knowledge and skills, practice practical skills directly in the workplace, and undergo
internships in pharmacy technology, organization, and economics in pharmacy. Also,
students of the Faculty of Pharmacy undergo practical training in drug technology at
such modern pharmaceutical plants as: JSC "HALYCHPHARM", CJSC
"Pharmaceutical Firm "Darnitsa"", and the corporation "YURIA-PHARM".

In addition to the above professionally-oriented areas of activity during their
studies at BSMU, students of the Faculty of Pharmacy have the opportunity to take an
active part in student self-government, the student council, or develop their creative
talents in the acting studio, the Trembina ensemble.

Student self-government unites all students of the institution and provides them
with equal rights and opportunities to be elected or elected to the working, advisory,
elective or other groups of student self-government bodies, which in turn ensure the
protection of students' rights and interests, the creation of conditions for their
implementation, the formation of leadership qualities and the formation of a sense of
responsibility.

General provisions on student self-government at the Bukovina State Medical
University, the purpose of the bodies, the main tasks of student self-government bodies,
the rights and obligations of student self-government bodies, BSMU administration
regarding interaction with student self-government bodies, structure and organization
of work of BSMU student self-government bodies, BSMU student conferences, student
council and its rights and obligations and council and chair of the student council,
regulations of the Dormitory Council approved by the BSMU student conference.

The Student Council takes an active part in organizing and holding student
conferences, charity events, flash mobs, round tables, career guidance events, etc., thus
forming universal human values and patriotic spirit of BSMU students. All activities
of the Student Council and student self-government are covered on the website
"Student Council" (studrada.bsmu.ua).

The faculty pays great attention to the scientific development of students,

therefore, each department has scientific student circles where students conduct
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scientific research of a practical and theoretical nature, various scientific events, and
actively participate in conferences, symposiums, and webinars for students and young
scientists at the national and international levels.

While studying at the Faculty of Pharmacy, students study general and specialized
pharmaceutical disciplines (inorganic, analytical, organic, pharmaceutical chemistry,
pharmacology, toxicology, pharmacognosy, botany, biology, physiology, drug
manufacturing technology, economics and organization of pharmacy, and others).

During their studies, students of the Faculty of Pharmacy take two integrated
licensing tests, “Step 1 and “Step 27, in the 3rd and 5th years, respectively. The studies
end with passing the state exam and writing and defending a master’s thesis. To obtain
a license for professional activity (pharmacist qualification), master’s graduates enter
and study in an internship [6].

Pharmaceutical education in Europe has slightly different areas of activity
compared to Ukraine: pharmaceutics (production of medicines and therapeutic agents)
and pharmacology (the effect of medicines on the human body). For example, consider
the specialty of a pharmacist in Germany, which is one of the most sought-after
specialties.

For example, let's consider the specialty of a pharmacist in Germany, which is one
of the most sought-after specialties. The peculiarities of obtaining a pharmaceutical
education in Germany are related to the fact that not every university offers it. For
example, the University of Bonn is only one of several dozen universities in Germany
where you can get a pharmaceutical education. The number of places at the university
1s limited, the selection process is highly competitive, so you need to have high grades
to get in. There are some advantages for foreign students, for example, there are
separate quotas, which eliminates competition for places at the university with German
applicants. The peculiarities of the training are related to the fact that it is possible to
obtain a pharmaceutical education only in German (pharmacy is one of the specialties
that is strictly controlled by the state).

Education at pharmaceutical universities in Germany 1is clearly structured and

follows a system that requires passing state exams (Staatsexamen). However, there are
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universities that train specialists in the field of pharmacy and follow the "bachelor-
master" system, whose graduates are allowed to work only in industry. After receiving
a bachelor's degree, you can continue your studies in a master's program and thus
improve your qualifications and expand your opportunities in the labor market.

Studying according to the classical model (with passing state exams) lasts five
years and takes place in three stages. The first four semesters are devoted to basic
pharmaceutical education (Grundstudium). During this time, students study general
subjects - mathematics, physics, general chemistry, biology. After completing this
stage, students must complete eight weeks of mandatory practice in a pharmacy or
pharmaceutical company (Famulatur). After successfully passing the first state exam,
the main study (Hauptstudium) begins. During these four semesters, attention is paid
to narrowly focused disciplines: pharmaceutical chemistry, pharmaceutical biology
and pharmaceutical technology, pharmacology and clinical pharmacy. After this, there
is a second state exam, which covers all five complex and voluminous subjects. After
passing the state exam, the practice of pharmacist students continues [7].

It 1s important to note that pharmacy diplomas obtained outside the European
Union are not recognized in France and beneficiaries of international protection must
first complete training to obtain a French diploma and be able to work. To work as a
pharmacist in a pharmacy, you must obtain a pharmacy diploma from the DEUST
(Diplome d'études universitaires scientifiques et techniques). The diploma is obtained
after two years of internship after completing general secondary education. In addition,
it is also possible to obtain a professional qualification for work in a hospital, and for
this you already need to obtain another pharmacist diploma (internship or study for 1
year), which allows you to work in a hospital pharmacy PPH (Préparateur en pharmacie
hospitalicre).

In the Czech Republic, pharmaceutical education meets European standards and
modern trends - during training, the emphasis is on clinical pharmacology and
pharmacoeconomics. The competition for obtaining a pharmaceutical education in
Czech higher education institutions is not as high as for medicine (the admission

success rate is 60—-80%). At the same time, the difficulty of studying at the faculties of
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pharmacy in the Czech Republic is comparable to the difficulty of studying at medical
specialties. Today, in the Czech Republic, pharmaceutical education can be obtained
at only two faculties — the Faculty of Pharmacy in Hradec Kralové of Charles
University and the Faculty of Pharmacy of Masaryk University in Brno. Regarding the
employment of pharmacists in the Czech Republic, it is worth noting the stable demand
for pharmacist positions on the labor market (almost one hundred percent of graduates
of pharmaceutical faculties are employed).

The Faculty of Pharmacy of Masaryk University in Brno is a completely new
faculty with a modern concept. Until the 2020-2021 academic year, pharmacy in Brno
was studied at the University of Veterinary Medicine and Pharmacy. Pharmacist
training in the Czech Republic lasts five years continuously until obtaining a master's
degree. The curriculum meets the current state of pharmaceutical sciences and the
needs of Czech and European practice, and also meets the objectives of the European
Association of Pharmaceutical Faculties. The main subjects studied include organic
and inorganic chemistry, biophysics, Latin, pharmacology, and molecular biology. Part
of the training is a mandatory six-month internship in a pharmacy. A graduate of the
"Pharmaceuticals" educational program is a qualified medical professional with
theoretical and practical knowledge in the field of drugs and medicinal products,
pharmaceutical technologies, physical, chemical, biological, microbiological and
clinical evaluation of drugs and medicinal products. The curriculum allows students to
specialize by choosing their own subjects. Graduates are qualified to provide
information on all aspects of medicine and to provide advisory services in the areas of
prevention, early detection of diseases, health promotion, and the use of medicines by
health professionals and the public [8].

If we consider employment statistics in Italy, then out of 10 new jobs, 8 are in the
IT or pharmaceutical sectors. That is, the specialty of a pharmacist is on the list of top
and promising. In Italy, there are 12 large enterprises and a large number of small and
medium-sized companies (174 enterprises) employing 63 thousand employees with
constant employment growth for more than 10 years. The development of the

pharmaceutical industry is rapidly growing and developing thanks to investments in
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technological renewal. Thus, financial companies finance more than 90% of
pharmaceutical research. It is this approach that stimulates the development of
pharmaceutical education in Italy.

A prerequisite for admission to educational institutions for obtaining a
pharmacist's education is knowledge of the Italian language and passing an entrance
exam. The bachelor's program involves 3 years of study with courses: medical and
pharmaceutical biotechnology, pharmaceutical biotechnology, chemical and
toxicological environmental safety, herbal science, scientific information about
medicines and medical products, applied pharmaceutical sciences - quality control.
And the Master of Pharmacy diploma, as a single cycle, studies chemical and
pharmaceutical technologies and pharmaceutical business [9].

The UK pharmaceutical industry has a greater impact on the UK economy than
any other high-tech sector. The pharmaceutical industry offers graduates the chance to
play a major role in the development of new medicines at all existing product stages
with employment opportunities. The Bachelor of Pharmaceutical Sciences course is
designed to create a new generation of pharmaceutical scientists capable of working at
all stages of the drug development process as part of an interdisciplinary research team.

Queen's University Belfast's School of Pharmacy is consistently ranked among
the best British pharmacy schools in the Times Good University Guide (for excellence
in teaching and international reputation in research). The School of Pharmacy has
developed close links with a variety of industry partners through research and teaching
at local, national and international levels, which are sponsored by the school. Thanks
to this approach, the school uses a wide range of modern teaching tools and methods,
and has a well-equipped laboratory for pharmaceutical engineering, analytical,
molecular biology, advanced microscopy, tissue culture, and microbiology. Graduates
with a Bachelor of Pharmaceutical Sciences degree in the UK have high employment
prospects, or can pursue a career in the pharmaceutical and medical device industries,
in areas related to research, development, or manufacturing of pharmaceuticals. And
local employers and professional organizations sponsor prizes annually for the best

students in their level and module [10].
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Conclusions.

Despite such different approaches to pharmaceutical education, starting with
educational programs and ending with employment opportunities in Ukraine and
European countries, a common task remains - high-quality professional training of
pharmaceutical education applicants.

To this end, it is necessary to improve the quality of pharmaceutical education by
constantly reviewing and updating its content, through the creation of an industry-wide
system of qualifications for pharmaceutical workers, and through constant monitoring
of international requirements for the knowledge, skills, abilities, and professional
competencies of pharmaceutical workers.

It is important to note the active participation in the development of
pharmaceutical institutions in Europe of the so-called sponsors (industry, business)
who invest in the development of the pharmaceutical industry and education.

In Ukraine, for the better development of pharmaceutical education and
pharmaceutical institutions in general, it is necessary to attract international grants,
support small and large pharmaceutical businesses, and create new and modern

laboratories with the necessary instrumental equipment at the European level.
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Anomauia. Cyuacnuii c8im Xapaxmepusyemuvcs CMPIMKUM MEXHOA02IYHUM NPOSPECOM, WO
HeMUuHy4e 8NIUBAE HA 6CI chepu T00CbKOI OIANIbHOCMI, 8KII0UAIOYU 0C8ImY. BUKIa0aHHs iHO3eMHUX
MO8, MPAOUYIIHO 30cepeddicerHe HA cPaAMAMUYHUX NPAGULAX ma JeKCUYHUX OOUHUYAX, CbO20OHI
cmoims neped HeoOXiOHicmIo inmezpayii HOGIMHIX THCMPYMeHmi8 OJisl NIOBUUYEeHHS eeKmUBHOCMI
HABYaHHA Mma 3a1y4eHHs 3000y6adie oceimu. L{a cmamms npuceauena 00CnioNceHHIO IHHOBAYIUHUX
niox00i8 00 BUKIAOAHHS THO3eMHUX MO8 uepe3 npuzmy inmezpayii wmyynoeo inmenexkmy (L) ma
mexnonoeiu sipmyanvroi (VR) ma oonosnenoi (AR) peanvrnocmi. Ocroenumu npobdremamu, wo
PO32NA0AIOMbCA, € A0anmayis mpaouyiuHux Memooux 00 yu@dpoeozo cepedosuwya, 3a0e3neyeHHs
IHOUBIOYaNi308an020 ni0X00y 00 HABUAHHA, NOOOIAHHA MOBHO20 Oap'epy ma CcmeopeHHs.
ABMEHMUYHUX KOMYHIKAMUBHUX cumyayii. Memorw 00cniodxcenHs € aHanis iCHYIOYUX piuleHs y cepi
LI, VR ma AR 0nsa 8UK1A0aHHs IHO3EMHUX MO8, BUSGIEHHS iX nepesac ma HeOONiKi8, a MmaKoic
Po3pobdKa pexomenoayill wooo ix eghekmugHo2o enposaddcents 6 oceimuitl npoyec. Mu docnioumo,
sax LI mooice nepconanizysamu HaguaibHi MPAEKMopii, HA0A8aAMuU MUMMEBUL 360POMHULL 368'A30K
ma agmomMamu3ysamu pymunHi 3a80anHs suxkiaoada. Boonouac, mexnonozii VR ma AR nponownyomo
iMMepcusHe 3aHMypeHHs 8 MOBHe cepedosulye, 00360JIAIYU MOOeT08amuU peatvbHi cumyayii
CRINKYBAHHS, NOOOPOIACI BIPMYATbHUMU CEIMAMU MA B3AEMOOi0 3 00'ekmamu 8 OO0NOBHEeHill
PpeanbHoCcmi, Wo 3HAYHO NOKPAWYE 3AC80EHHS MAMEPIATY Ma PO3BUMOK KOMYHIKAMUBHUX HABUYOK.
OchosHUMU pe3yTbmamamu 00CIIONCEHHs € BUABILEHHS CUHEP2EMUUHO20 edheKm) 8I0 NOEOHAHHS YUX
MEexXHON02IU, W0 CMBOPIOE NPUHYUNOBO HOBL MONCIUBOCII 015 BUBUEHHS MO8, NIOBUULYE MOMUBAYTIO
3000y8auie ocgimu ma opmye enuboKe po3yMiHHs MIHCKYIbMYPHUX acnekmie. Cmamms 00800Umy,
wo inmeepayis LI, VR ma AR € ne npocmo mpenoom, a HeobXioHicmro 015 Cy4acHoi MO8HOI ocsimi,
30amuol0 mpancghopmyeamu ii 8 IHMepaKmusHull ma 3axXonnoYull npoyec, AKUU 8i0nosioac
suxauxam XXI cmonimms ma comye 3000y8auis ocgimu 00 YCNiwHoi KOMYHIKayii 8 2100a1i308aHOMY
ceimi.

Knruoei cnoea: wmyunuil inmenexm, 8ipmyanvHa peanibHicmy, 8UKIA0AHHS IHO3EMHUX MO8,
neoazoeiuni inHosayii, iIHHOBAYI.

Berym.

I'moGamizarrist Ta po3BUTOK iHPOPMAILIHHUX TEXHOJIOTIH KapIUHAIIBHO 3MIHIOIOTh
BHUMOTH JI0 CYy9aCHOI OCBITH, 0OCOOJIMBO B KOHTEKCTI BUBUCHHS 1HO3EMHHUX MOB. 3HAHHSI
1HO3€MHOI MOBH MEPETBOPHIIOCS 3 Oa’kaHOT IepeBaru Ha HeoOX1AHY KOMITETEHIIIIO AJIs

YCHIIIHOT Kap'€epu, OCOOMCTICHOTO PO3BUTKY Ta MIKKYJbTYPHOI KOMYHIKAIIi.
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Tpaauiiiini METOIM HaBYaHHS, X04 1 MalOTh CBOIO €(DEKTUBHICTh, YACTO HE MOXKYTh
ITOBHOIO MIpPOIO 33/I0BOJILHUTH MOTPEOU CydacHUX 37100yBayiB OCBITH, SIKI BUPOCIHU B
u(poBy €NOXy Ta 3BUKJIM J0 HIBUAKOTO JOCTYIy 10 iH(opmallii Ta IHTepaKTUBHOI
B3aeMoii. Ile cTBoproe HaranbHy OTpeOy B IHHOBAIIMHUX MiAX0Jax 0 MeJaroriku,
10 IHTETPYIOTh MEPEAOBI TEXHOJIOTIT IJIs1 ONITUMI3allli IPOLIeCy BUBYEHHS MOB.

M tyunuit intenext (ILI), BiptyansHa peansHicTs (VR) Ta qOoMOBHEHA peanbHICTh
(AR) € omuuMm 3 HaWOUIBII NEPCHEKTHUBHUX HANPSMKIB sl TpaHcdopmarii
ocBiTHROTO Jauamadry. LI, 31 cBO€O 3MaTHICTIO 70 OOPOOKH BEIMUYE3HUX OOCATIB
JaHUX, pO3MI3HABAaHHS MOBM Ta aJalNTUBHOTO HaBUYaHHS, MOXe 3a0e3NMeuuTH
OesnpelieIecHTHUHN piBEeHb nepcoHanizaiii ta epexktuBHOCTi. VR Ta AR, y cBOIO Uepry,
MPOIMOHYIOTH YHIKaJIbH1 MOXKJIMBOCTI /IJIs1 3aHYPEHHS B aBTEHTHUYHI MOBHI CEpPEIOBHUIIIA,
IMITaIlii pealbHUX CUTyaIliil CIIKYBaHHS Ta Bi3yalli3allii abCTpaKTHUX KOHIIETIIIIH, 110
3HAYHO MIABHUIIYE€ MOTHBAIIIIO Ta TTHOWHY 3aCBOEHHS MaTepiay.

MerToto 1i€1 CTATTI € HE JIMILEe BUBYCHHSA TEOPETHUHUX acnekTiB iHTerpaii LI,
VR ta AR y BuK/IaaHHs 1HO3EMHUX MOB, aJI€ i aHaJI13 iX MPaKTUYHOIO 3aCTOCYBaHHS,
BUKIIMKIB, IO TIOCTalOTh Tepe] MeJaroraMud Ta po3pOoOHMKaMH, a TaKOX
IIPOTHO3YBaHHS MaWOyTHIX TEHJEHIi. My mparHeMo Mokas3aTH, K 11 TEXHOJIOTil
MOKYTh CTaTH MOTYKHUMHU THCTPYMEHTaMH ISl MiJBULICHHS SKOCTI MOBHOI OCBITH,
poOJIsUH i OUIBII TOCTYIIHOO, €PEKTUBHOIO Ta 3aXOIUIIOIYOIO.

OCHOBHHUI TEKCT.

CyyacHi TeH/ICHIII1 Y BUKJIaIaHH] 1HO3EMHUX MOB Ta TEXHOJOTIYHUN TTPOTPeEC

CyuacHuii OCBITHIM TmpocTip y cdepl BHUKIAJaHHA 1HO3EMHHMX MOB
XapaKTepU3y€EThCsl KUTbKOMa KIFOUOBUMU TeHACHIIAMU. [lo-nepiie, cocTepiraerbes
3pOCTaHHS TMOMHUTY HA KOMYHIKAaTHMBHY KOMIIETEHIIO, IO 3MII[y€ AakKIEeHT 3
MEXaHIYHOTO 3amnam'siTOByBaHHS TpaMaTUKU Ta JIEKCUKM Ha PO3BUTOK HAaBUYOK
peanpHOTO criyikyBaHHs. [lo-apyre, KOHIIENINiST HaBYaHHS MPOTATOM YChOTO JKHUTTSI
(lifelong learning) BuMarae THyYykuX Ta JIOCTymHHX ¢GopMm HaBuaHHA. [lo-Tpere,
udpoBa rpaMOTHICTh CTA€ HEB1JI'€MHOIO YaCTHHOIO OCBITHBOTO MPOIIECY, a 3100yBayl
OCBITH OYIKYIOTh BiJl HbOTO IHTEPAKTUBHOCTI Ta 3a7TyUEHOCTI.

[TapanenbHO 3 UMMM TEHJECHLISIMH, TEXHOJIOTIYHUN MNpOrpec BiIKPUBAE HOBI
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ropu3oHTu. lltyunuit inTenext (L) mepexuBae crpaBkHIM OyM, MPOMOHYIOUH
MOXJIMBOCTI JIJISI aBTOMATH3alll1, aHali3y JaHuX Ta epcoHamizamii (I'puroposa, 2023).
VY konrtekcTi MoBHOT ocBitu LI moxe:

e AjanTyBaTd HaBYaJIbHI MaTepiald A0 1HAUBIAYaJbHOTO TEMIIy Ta CTHIIIO
HaBYaHHS KOXXHOTO 3/100yBaya OCBITH.

e HanaBatu MUTTEBUN 3BOPOTHUM 3B'S30K WIOJ0 BHUMOBH, TIpaMaTUKHU Ta
CJIOBHMKOBOTO 3aI1acy.

e CTBOpIOBAaTH NEPCOHANI30BaHI BIPAaBH Ta PEKOMEHJAllli Ha OCHOBI aHaJI3y
ycmimHocti (Kosans, 2023).

e ABTOMATHU3yBaTH OI[IHIOBAHHS T4 MOHITOPUHT MPOTrPECY.

Bipryansna peanbnicte (VR) 1 nomoBHena peanbHicTh (AR) mponoHyroTh
YHIKQJIbHI MOJIMBOCTI JJIE CTBOPEHHS IMMEPCHUBHUX HAaBUAIBbHUX CEpPEJOBUII
(depkau, 2022). VR 3aHyproe KOpuCTyBada y TOBHICTIO 3MOJICIHOBAHHUI CBIT, /€
MOXHA B3a€EMOJISITH 3 BIPTyaJbHUMH O0'€kTamMM Ta mNepcoHaxkamu. AR Haknagae
udpoBy iH(DOpMaIlito Ha peaNbHUI CBIT, 30aradyloyu MOro HOBUMH KOHTEKCTaMH.
JI1s1 BUBYEHHS IHO3EMHUX MOB 111 TEXHOJIOT11 BIIKPUBAIOTh IEPCIIEKTUBU:

e MojenoBaHHS peaJbHUX CUTYAIlll CIUIKYBaHHS: 3yCTpidl B Kade, MmoJopoxi,
JIJI0B1 IEPETrOBOPH 3 BIPTyaIbHUMU CIIBPO3MOBHUKAMU.

e KynbTypHe 3aHypeHHs: BIABIyBaHHS BIPTyaJbHUX MY3€iB, MICT, ICTOPUYHUX
Miclb 3 HocisiMu MOBH (Tkauenko, 2023).

e [HTepakTHMBHI BHOpaBH: Bi3yaii3allis CIOBHUKOBOI'O 3amacy, rpaMaTUYHUX
CTPYKTYp Y TPUBUMIPHOMY MPOCTOPI.

Bxinni gani ta meroau: 3acrocyBanns LI, VR ta AR y BuknagaHHi 1HO3eMHUX
MOB

[aTerpars I, VR Ta AR y Bukitagants iHo3eMHUX MOB MOXe OyTH pealii3oBaHa
Yyepe3 BUKOPUCTAHHS PI3HOMAHITHUX «IHCTPYMEHTIB Ta miaTgopm». Jlo HUX Hanexarhb
«II-mnarpopmu nnst BUBUEHHS MOB», Taki sk Duolingo, Babbel i Memrise, siki
BUKOPHUCTOBYIOTh IITYYHUH IHTENEKT AJS aJalTUBHOTO HaBUYaHHS, PO3Mi3HABaHHS
MOBM Ta MNOOYAOBHM IHJIMBIAYaJbHUX HABYAJIBHHUX IUIAHIB, aHAMI3yIOYU MOMMIIKH

CTYJICHTIB Ta T€HEPYIOUH BIAMOBIAHI BIipaBu. «HaT-00TH Ta BIpTyadbHI PEIETUTOPUY,
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o 0a3yrThesi Ha 00poOIll MPUPOJHOT MOBH Ta MAIIMHHOMY HaBYaHHI, JO3BOJISIOThH
CTYyJICHTaM IIPAKTUKYBATH PO3MOBHY MOBY, OTPUMYBATU MUTTEBUIN 3BOPOTHUM 3B'SI30K
Ta BHUpIUIYBaTH TUIIOBI KOMYHIKAaTHMBHI 3aBiaHHs, sK-0T Replika Ta ELSA Speak.
«Cucremu aBToMaTUYHOTO po3mizHaBaHHSI MOBH (ASR) ta cuntesy moBu (TTS)» €
OCHOBOIO /ISl TPEHYBaHHS BUMOBH Ta ayA1IOBaHHS; 3aBJISIKM HUM CTYJIEHTH MOXYTb
3aMyuCcyBaTH CBOIO MOBY, OTPUMYBATH aHaJI13 BUMOBH Ta OPIBHIOBATH ii 3 MOBOIO HOCIS
(ITonomapenko, 2023). «VR-mmatrdbopmu mjiss CUMYJISIi MOBHOTO CEpPEOBUILAY,
Hanpukiag Mondly VR, npornoHyioTh BipTyasibHI CLiEHapii, A€ CTYJEHTH MOXYTb
CIIUJIKYBaTUCA 3 BIPTYJIbHUMHU MEPCOHAXKAMHU Y PI3HUX CHUTYaIllsSIX, 10 J0IOMarae
MO/0JAaTH CTPax Mepe] CHUIKYBaHHSM Ta OTPUMATH pEalbHUW JTOCBIJ 0€3 pU3HKY
NOMHIIOK. «AR-1oaTku 111 BUBYEHHSI JIGKCHMKH Ta TpaMaTHKW» BUKOPUCTOBYIOTH
Kamepy cMmapTdoHa, o0 «OXKHUBIATU» O0'€KTH PEAIbHOTO CBITY, JIOJAIOYU JO HUX
Ha3BU 1HO3EMHUMHU MOBaMH, TIEPEKIAA UM aHIMOBAHI IMiIKa3KH MO0 TpaMaTUYHUX
KOHCTPYKIIiH, sik-oT Google Translate AR mode ta Learn Everywhere. Hapemiri,
«ITpoOB1 €JIEeMEHTH Ta reimidikailis» 103Bois0Th iHTerpyBaru LI, VR ta AR B irpoBi
CIieHapii, 10 TMIiJBUIYE MOTHUBAIIO Ta 3AIYYEHICTh CTYACHTIB, TEPETBOPIOIOYH
HAaBUaHHSA Ha 3aXOIUIIOIOYMN TPOLEC CTBOPEHHS BIPTyaJbHUX KBECTIB Ta 1rop Ha
BIDKUBAHHS, 1€ 17151 yCIiXy HEOO0X1/IHO BUKOPUCTOBYBAaTH 1HO3eMHY MOBY (MakapeHko,
2022).Metozoorisi TOCHIKEHHs BKJIIOYA€ aHaJll3 HAyKOBOI JIiTepaTypH, Keic-cTaai
YCHIIIHUX BOPOBAKEHb TEXHOJOTIN, a TAKOX €KCIEPTHI 1HTEPB'I0 3 (axiBLUIMHU Y
chepi OCBITHIX TEXHOJIOT1H Ta BUKJIaJaHHS 1HO3EMHHUX MOB.

Pe3yabTaTn 10CaigKeHb.

[arerpamisa LI, VR ta AR y npouec BUKIagaHHs 1HO3EMHUX MOB JAEMOHCTPYE
3HAYHI TIO3UTUBHI pe3ynbratu. llo-mepiie, BoHa 3abe3nedyye «mepcoHaNI3aIlio
HaBYaHHs», OcKiabku LI mo3Bonsie amanTyBaTh HaBuUaibHI MaTepiaiu, BIPaBH Ta
3BOPOTHUH 3B'A30K /10 1HIUBITYaJbHUX NOTPEO, TEMITy Ta CTUJII0 HAaBYAHHS KOXKHOTO
3n100yBaya OCBITH, L0 3HAYHO MiJBUIIY€ €(PEKTUBHICTh 3aCBOEHHS Marepiaily Ta
3meHiye posuapyBaHHs (Komanb, 2023). Ilo-mpyre, cmocrepira€tbCsi 3HAYHE
«T1IBUIIICHHS MOTHUBAIII] Ta 3aJTy4€HOCTI», /K€ IHTepaKkTUBHI MOKJIMBOCTI VR Ta AR

poOJIsITh HaBYAHHS 3aXOIUTIOIOYMM Ta I[IKABUM, MEPETBOPIOIOYM HOro Ha rpy abdo
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OPUroAy, L0 OCOOJMBO BAaXIWMBO JUIsi MOJIOAOTO TOKOJIIHHS, SIKE BHPOCIO B
nudpoomy cepenonuiill (Makapenko, 2022). Ilo-TpeTe, 111 TEXHOJOTIT CIPHUSIOTH
«CTBOPEHHIO aBTEHTUYHOI'O MOBHOTO CEPEIOBHUIIAY, T03BOJISIOUH 3100yBayaM OCBITU
3aHYPUTHCS y PEATICTHYHI CUTYaIlli CIUIKyBaHHS 0€3 HEOOXiAHOCTI MOJI0POKYBaTH,
J0TIOMAararouu Moj0JaTi MOBHUM Oap'ep, pO3BUHYTH HABHUYKH CIOHTAHHOI MOBH Ta
HaOyTu BreBHeHOCTI y crinkyBaHHI (epkau, 2022). Kpim toro, LlI-cuctemu
3a0€3MeuyoTh «e(EKTUBHUN 3BOPOTHUN 3B'S30K», HAJalOYM MUTTEBUU Ta TOYHUU
aHaJli3 BUMOBH, IPAMAaTUKH Ta CUHTAKCHUCY, 110 € KPUTUYHO BAXKJIMBUM JJISl KOPEKLIIi
MIOMUJIOK Ta TOKpareHHss MoBHUX HaBu4oK (ITonomapenko, 2023). Takox BapTo
BI/I3HAYUTH «IOCTYIHICTh Ta THYUKicTh» Aeskux II- ta VR/AR-piiens, ki MOXYTb
OyTtu poctymnHi 24/7, 103BOJSAI0YM 3700yBauaM OCBITH HaBYATHUCA Y 3pYUHUH IS HUX
yac Ta B OyJIb-sIKOMY MicCIIi, Jloatoun reorpadivni Ta yacoBi oOMexxeHHs. Hapernri,
BukopucTtanHa VR Ta AR cripusie «po3BUTKY MIKKYJIBTYPHOI KOMIETEHIII», OCKUTBKU
3100yBadl OCBITH MOXXYThb BIPTYallbHO BIJIBIIyBaTU pi3HI KpaiHHW, B3a€EMOIISTH 3
BIPTyaJIbHUMHU HOCISIMM MOBH, BUBYAIOYM iXHI KYJIbTYpPHI OCOOJMBOCTI Ta TpaaMIIii
(Tkauenko, 2023).

OOroBopeHHs i aHaJTI3 pe3yJabTaTiB: BUK/IMKH Ta epCIEeKTHUBH.

HesBaxaroun Ha 3HauyHi mepeBary, iHTerpais LI, VR ta AR y Buknamanss
1HO3EMHHX MOB TaKOX CTHUKA€THCS 3 TIEBHUMH BUKJIMKAMU: JI0 HUX HAJICKHUTh BUCOKA
BapTICTh 00JaAHAHHS Ta PO3POOKH KOHTEHTY, 110 0OMEXKY€E X MacOBe BIPOBAKCHHS,
0c00JIMBO B OCBITHIX 3aKjIajax 3 oOMexeHuM OroxeToM. Kpim Toro, icHye nmotpeda y
KBai(pikOBaHUX KaJpax, OCKIIbLKM BUKJIAJayl MOBHHHI HE JIUIIE BOJOMITH MOBHOIO
KOMIIETEHIII€I0, @ W MaTh HABUYKM BHUKOPHUCTAHHS HOBUX TEXHOJIOTIH Ta OyTH
TOTOBUMH aJlalTyBaTh CBOI METOAMKH /10 HOBHUX YMOB, I[0 BMMAara€ IMOCTIHHOIO
miaBUIIeHHs kBamidikaiii. TexHiuHI 0OMEeKEHHs, TaKl IK HEOOXIIHICTh CTaOLIHLHOTO
IHTEpHET-3'€ITHAHHS Ta TOTYXXHUX MPHUCTPOIB, TaKOX MOXKYTb CTaTH Ha 3aBaji
MOBHOI[IHHOMY BUKOPHCTAHHIO ITUX TEXHOJIOTIH y JACSKUX perionax. BaxmmuBumu € i
€TUYHI MUTaHHS Ta KOHPIACHIIHHICT JaHUX, aJKe 301p Ta 00poOKa BETMKUX 00CATIB
iHdopmartii npo 3700yBaviB ocBiTu [lII-cucremamu BHKIMKA€e 3aHEMIOKOEHHS OO

oesnekn nepcoHanbHux naHux (LlleBuyk, 2022). IcHye TakoX pHU3UK HAAMIPHOI
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3QJIEKHOCT] BIJI TEXHOJIOT1M, TOMY BaXXJIMBO 3HAWTH OajjaHC MIK TEXHOJIOTIYHUM
HAaBYAaHHAM Ta TPAAUIIMHUMU METOJaMH, 1100 HE BTPATUTU JIIOACHKUN (akTop y
neAaroriyHOMy MpOIECi Ta HE JOMYCTHUTH «UU(POBOI 130JAM11», apke BHUKIAIau
3QJIMIIIAETHCS KITFOYOBOIO (Iryporo, sika Hampasiisie Ta MoTuBye (Cumopenko, 2022).
Haperi, BiACYTHICTh €IMHUX CTaHAAPTIB Ta yHI(piKOBaHUX MIaTdopm Ha punky LI,
VR 1ta AR 1y ocBiTM € JIOCUTH (PparMEHTOBAHOIO, IO YCKJIAJHIOE BHOIp Ta
IHTETpaIliio pi3HUX PIIICHb.

He3pakatoun Ha mi BUKIMKH, nepcnektuBu iHTerpamii I, VR ta AR y
BUKJIQJIaHHS 1HO3EMHUX MOB € HaJ3BUYailHO mupokumu. [loganbimmii po3BUTOK IIUX
TEXHOJIOT1M, 3HMKEHHS iX BapTOCTI Ta CTaHIApPTHU3aLis TIaTPopM 3poOisaTh iX
AocTynHimuMu. JlocmikeHHs y cdepl MmegaroriyHoro Au3aHy Ui 1IMMEpPCUBHUX
cepenoBull Ta agantuBHUX cucteM LI 103BONATH cTBOpIOBATH 111€ O1IBIN €(hEKTUBHI
Ta 3aXOIUTIOI0Yl HaBYallbHI Mporpamu. CuHepris MK nuMu TexHosorisimu, ae I
aHamizye nporpec y VR/AR-cepenoBuiiii Ta ajantye HaCTYIHI 3aBJaHHs, BIIKPUBAE
[UISAX JI0 TO-CIPaBKHROMY TIEPCOHANI30BAHOTO Ta €)EKTUBHOTO BUBUYCHHS MOB.

Buchosku.

[HTerpamis MWTYy4HOrO I1HTENEKTY, BIPTyaJIbHOI Ta JOMOBHEHOI PEajJbHOCTI Yy
BUKJIQJIaHHSI 1HO3EMHHUX MOB € HE MPOCTO 1HHOBAIIMHUM TPEHIOM, a CTPATETTYHUM
HaMpsIMKOM PO3BHUTKY cyd4acHoi memaroriku. lli TexHomorii BiAKPHBAIOTh HOBI
TOPU30HTH JIs TIepCOHaI3allll HaBYaHHs, MiABUIIIEHHS MOTHUBAILIIi 3100yBaviB OCBITH
Ta CTBOPEHHs aBTEHTHYHOro MOBHOro cepenoBuma. LI no3Bonse anmantyBaTH
HaBYaJbHI MPOrpaMu 10 1HAUBIAYyAJIbHUX MOTpeO, HAaJaBaTU MUTTEBUI 3BOPOTHHIMA
3B'30K Ta aBTOMAaTU3yBaTH PYTHUHHI 3aBJaHHS, 3BUIBHSIOYM BUKJIAJIAYiB JJIsI OLIBIIT
TBOpPUOi Ta HacTaBHUIILKOI poii. VR Ta AR 3a6e3meuyioTh iIMMEpCUBHE 3aHYPEHHS y
BIpTYyaJIbHI CBITH Ta CUTYyallli peaJIbHOTO CILJIKYBAHHS, 10 € OE3LIHHUM JJIs1 PO3BUTKY
KOMYHIKaTUBHUX HABUYOK Ta MOJ0JIAHHS MOBHOTO 0ap'epy.

HesBaxatoun Ha ICHyrOYl BHUKJIWKH, Taki SK BHUCOKa BapTICTh OOJaJIHAHHS,
norpeda y kBanmipikoBaHUX Kajapax Ta €THUYHI aCleKTH BUKOPUCTAHHS JaHUX,
MOTEHITIa IMX TEXHOJOTIH s TpaHcdopmailii MOBHOI OCBITH € BEIHYE3HUM.

[ToeqHaHHS 1HTENEKTYyaJlbHOTO aHalI3y JaHUX 3 IMEPCHUBHUM JOCBIJIOM CTBOPIOE
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MOTY)XKHUM 1HCTPYMEHT, 3JaTHUM 3pOOMTH BHUBYEHHS I1HO3EMHUX MOB OUIBII
e(deKTUBHUM, JOCTYITHUM Ta 3aXOTUTIOIYNM. BIIpoBayKeHHS IIMX IHHOBAIli BUMarae
CUCTEMHOIO MiJXOJy, I1HBECTHIIl y TEXHOJOTrIYHY I1HPPACTPYKTypy, a TaKOX
MOCTIMHOTO HaBYaHHs Ta MEPEMiArOTOBKU IMEIaroriyHuX KajapiB, 1100 BOHU MOTJIH
MOBHOIO MIPOI0 BHKOPHUCTOBYBATH MOJKJIMBOCTI, SIKI HAJAIOTh CY4YacHI TEXHOJIOTII.
MaiibyTHE MOBHOi OCBITH HEPO3PHBHO TOB'SI3aHE 3 TMOJAIBIIOI THTETPAIIEI0 ITUX
MepeIOBUX PIllIeHb, 110 J03BOJUTh TOTYBaTH 3700yBaudiB OCBITH JO YCIIIIHOI Ta

e(deKTUBHOT KOMYHIKaIlil y 17100a1130BaHOMY CBITI.
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Abstract. The modern world is characterized by rapid technological progress, which inevitably
impacts all spheres of human activity, including education. Foreign language teaching, traditionally
focused on grammatical rules and lexical units, now faces the necessity of integrating the latest tools
to enhance learning effectiveness and engage students. This article is devoted to exploring innovative
approaches to foreign language teaching through the integration of Artificial Intelligence (Al) and
Virtual Reality (VR) and Augmented Reality (AR) technologies. The main problems addressed include
adapting traditional methodologies to the digital environment, ensuring an individualized approach
to learning, overcoming language barriers, and creating authentic communicative situations. The
research aims to analyze existing solutions in Al, VR, and AR for foreign language teaching, identify
their advantages and disadvantages, and develop recommendations for their effective implementation
in the educational process. We will explore how Al can personalize learning trajectories, provide
instant feedback, and automate routine teaching tasks. Meanwhile, VR and AR technologies offer
immersive language environment immersion, allowing for the simulation of real-life communication
scenarios, virtual world travel, and interaction with objects in augmented reality, which significantly
improves material acquisition and communicative skill development. The main results of the study
reveal a symergistic effect from combining these technologies, creating fundamentally new
opportunities for language learning, increasing student motivation, and fostering a deep
understanding of intercultural aspects. The article argues that the integration of AI, VR, and AR is
not merely a trend but a necessity for modern language education, capable of transforming it into an
interactive and engaging process that meets the challenges of the 21st century and prepares students
for successful communication in a globalized world.

Key words: artificial intelligence, virtual reality, teaching foreign languages, pedagogical
innovations, innovations.
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COGNITIVE PATTERNS IN FACIAL SYMMETRY PERCEPTION
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Abstract. The article focuses on the study of cognitive patterns that shape the perception of
facial symmetry as a factor in evaluating personality and an individual’s social relevance. The
purpose of the research is to explore the cognitive mechanisms involved in the perception of facial
symmetry and to identify the interpretations and socio-psychological judgments that arise from this
parameter. The study employed general scientific methods of cognition: analysis; synthesis;
induction, deduction, systematization, modeling, generalization. The findings show that the face is
perceived as a unique type of visual stimulus, triggering both automatic and conscious cognitive
processes. It was established that facial assessment occurs instantly and involves specific neural
structures — the occipital and fusiform brain areas responsible for recognizing configuration,
emotional expression, and social relevance. The study revealed that the brain integrates emotional
reactions, repeated exposure effects, motivational significance, and the ability to decode socially
meaningful signals, forming a holistic perceptual image of a person. It was found that facial symmetry
automatically triggers a range of interpretations involving aesthetic, psychological, and social
Jjudgments. The results indicate that people unconsciously associate symmetry with stability,
emotional balance, social openness, and trustworthiness. Symmetrical faces are linked to lower levels
of neuroticism, higher agreeableness, openness to experience, and conscientiousness, while
asymmetrical ones are associated with emotional tension, impulsivity, and social detachment. The
practical value of the study lies in the potential application of the results in psychological diagnostics,
social perception, clinical psychology, and neuropsychology.

Keywords: symmetry, face, cognition, perception, social evaluation.

Introduction

The face is one of the key stimuli in human perception, allowing for rapid
recognition of socially significant information. Unlike other objects, a face triggers an
immediate response from both perceptual and emotional systems, forming a first
impression even before conscious evaluation begins. One of the defining parameters
that plays a crucial role in this process is symmetry — a structural feature perceived as
a sign of naturalness, balance, and harmony.

Today, the pursuit of symmetry has become a dominant aesthetic imperative.
People, either unconsciously or intentionally, tend to seek facial symmetry, seeing it as
a marker of beauty, health, stability, and internal wholeness. As emphasized by L. W.
Simmons et al., symmetry is viewed as a desirable developmental outcome and an
indicator of genetic quality, forming the basis for numerous social and evolutionary
advantages [9]. This interest in facial symmetry extends beyond everyday or aesthetic
practices (such as in cosmetology) and creates demand for a deeper scientific

understanding of the nature of this phenomenon.
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Despite growing attention to the topic of symmetry in popular and media
discourse, the scientific investigation of cognitive mechanisms behind the perception
of symmetrical faces remains fragmented. There is a lack of systematic analysis of how
symmetry is processed at the neurocognitive level, what conclusions an observer draws
when perceiving a symmetrical or asymmetrical face, and how this perception
influences judgments about personality traits. This gap highlights the relevance of the
topic and defines its importance in the interdisciplinary fields of cognitive psychology,
neuroscience, and social cognition.

Literature Review

The issue of cognitive patterns in the perception of facial symmetry remains
insufficiently explored in the scientific literature. Significant contributions to the topic
have been made by G. Rhodes, F. Proffitt, J. M. Grady, and A. Sumich [8], who
demonstrated that symmetry positively correlates with ratings of attractiveness,
desirability, and interpersonal appeal, regardless of the gender of the subject or the
person being evaluated. Their experiment manipulating levels of symmetry indicated
that even artificially idealized faces were perceived more favorably than asymmetrical
ones. An equally important study was conducted by F. L. Eifling, D. Dirksen, C. Runte,
and S. Jung [2], who found that excessive symmetry does not provoke rejection but is
perceived positively, particularly by professionals in the medical field. This has
practical value for plastic surgery, where striving for maximum symmetry is often
desirable. Research by L. W. Simmons, G. Rhodes, M. Peters, and N. Koehler [9]
emphasized the importance of distinguishing between fluctuating and directional
asymmetry. It is the random deviations, which may signal developmental issues, that
evoke negative aesthetic reactions, as opposed to more stable, directional asymmetries.

In turn, S. Bona, Z. Cattaneo, and J. Silvanto [1] presented a neurophysiological
approach to studying symmetry, focusing on the role of the occipital face area (OFA)
and the lateral occipital cortex (LO) in its perception. L. Noor and D. C. Evans [6]
explored how symmetry affects social impressions of personality, while A. C. Little
and B. C. Jones [4] demonstrated the existence of specific mechanisms of preference

for symmetry that are not linked to its conscious recognition. K. Meyer, W. Sommer,
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and A. Hildebrandt [5] examined symmetry within a broader context of social-
cognitive abilities, and R. Onken et al. [7] discussed it in relation to clinical conditions,
particularly body dysmorphic disorder. D. Svegar [10] and N. Lents [3] highlighted the
connection between symmetry and notions of health, as well as its evolutionary-
psychological aspects. This material is supplemented by a recent popular publication
in The Guardian [11], which points to cultural hypersensitivity to symmetry in the
digital age.

The study also drew on expert literature from contemporary online sources,
including PsychologyToday [3] and The Guardian [11], which reflect current
perceptions of symmetry in popular culture.

Despite the considerable amount of literature on the topic, there remains a
shortage of systematized material directly addressing the focus of this research.
Therefore, using various scientific methods, information was analyzed, grouped, and
structured in line with the subject of the study.

Purpose of the Article

The purpose of the article is to explore the cognitive mechanisms involved in the
perception of facial symmetry and to identify the interpretations and socio-
psychological judgments formed based on this parameter. In order to achieve this goal,
the following tasks will be carried out during the research: analyze the features of face
perception as a socially significant visual stimulus; describe the specifics of facial
symmetry perception and its role in forming initial evaluations; determine what
conclusions about personality traits are drawn by observers based on facial symmetry;
examine how symmetry is perceived under conditions of psycho-emotional instability
or clinical deviations.

Research Results

The face belongs to a limited category of visual stimuli that receive prioritized
processing in the human cognitive system. Studies by K. Meyer et al. demonstrated
that face perception is accompanied by characteristic changes in behavioral strategies
— particularly an increase in “response caution,” which manifests as a tendency to make

slower but more accurate decisions when recognizing faces, in contrast to inanimate
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objects [5]. This indicates the presence of a specific socio-cognitive mechanism that
enhances error sensitivity during face identification and likely serves an evolutionary
adaptive function.

Additionally, according to A. C. Little and B. C. Jones, even in the absence of
conscious ability to detect symmetry in a face, people tend to visually and aesthetically
single it out among other stimuli, suggesting the automatic nature of the underlying
mechanisms [4]. Similar effects are supported by findings from G. Rhodes and
colleagues, who linked facial symmetry with increased overall attractiveness and
quicker attention engagement [8]. Moreover, the perception of facial symmetry is
associated with the formation of positive judgments about personality traits such as
honesty, reliability, or dominance, as shown in the research by F. Noor and D. C. Evans
[6]. In turn, L. W. Simmons and colleagues argued that symmetry may be perceived as
a marker of developmental stability, adding evolutionary meaning to the attractiveness
of symmetrical faces [9].

At the same time, to understand how these perceptual preferences are
implemented at the neural level, it is important to examine the brain structures involved
in face and symmetry recognition. Within the functional-neurophysiological approach,
S. Bona, Z. Cattaneo, and J. Silvanto used transcranial magnetic stimulation (TMS) to
selectively inhibit the activity of key cortical areas, including the right occipital face
area (right OFA), its left counterpart (left OFA), the right lateral occipital cortex (right
LO), and the vertex as a neutral control site [1].

Let us consider the findings on face perception — key components responsible for
processing both invariant and dynamic facial characteristics:

e QOccipital face area (OFA) — responsible for the initial analysis of facial
morphological features, including the relative positioning of the eyes, nose, mouth, and
so on. OFA 1is considered the first specialized region involved in structural face
encoding before any semantic interpretation occurs [1];

e Fusiform face area (FFA) — the primary structure for identifying a face as a
unique individual. This region is activated when recognizing familiar faces,

demonstrates selective sensitivity to facial configuration, and is critical for forming a
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holistic percept [1];

e Posterior superior temporal sulcus (pSTS) — specializes in processing dynamic
features such as gaze direction, mouth movement, and emotional expressions. The
pSTS is responsible for the social interpretation of temporary changes in facial
appearance, which is essential for understanding the intentions of an interlocutor [1];

e Lateral occipital cortex (LO) — although not face-specific, it is involved in the
visual analysis of shapes and object structures in general. Its activation is relevant for
recognizing overall symmetry, which may complement the processing of symmetrical
facial patterns [1].

This network 1s supported by frontal and parietal regions involved in attention
regulation, contextual assessment, and integration of social information. Therefore, the
specificity of face perception — and particularly symmetry — emerges through the
interaction between highly specialized sensory areas and cognitive modules
responsible for social interpretation.

Let us examine the key aspects that distinguish face processing and evaluation in

the human brain [3].

Table 1 - Characteristics of human face perception

Ne Feature Brief description Criteria / examples
Faces trigger a rapid unconscious | Activation of subcortical areas
1 Automaticity response before any rational during passive viewing; fast
analysis occurs. emotion recognition.
Separation of It is possible to “like” a face Patients with deficits in
2 recognition and without clearly recognizing the face/taste recognition but
emotional evaluation person. preserved emotional response.

Accumulation of “likes”
toward faces seen previously,
even if the person is not
recognized.

Dual neural Fast subcortical and slower cortical Parallel processing of threat

4 athways routes operate simultaneousl signals and later conscious
p y P Y- evaluation of features.

Repeated subconscious exposure
3 | Mere exposure effect increases likability even without
memory of the stimulus.

Motivational desire to look .
Division of otivational desire to loo Separate domains of “want to

. “wanting”) and enjoyment of .
5 “wanting” and (. e % .) o Joy see” vs. “pleasant to see” in
et viewing (“liking”) are based on . i
liking facial perception tests.

different mechanisms.
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Face perception is defined by a complex of parallel automatic and conscious
processes that integrate a broad range of sensory, emotional, and socially significant
information. Among the key criteria used by the brain to evaluate a face, researchers
highlight immediate emotional valence; the effect of subconscious repetition; the
separation of motivational appeal from aesthetic evaluation; and the ability to quickly
recognize socially relevant signals such as emotional expression, gaze direction, or
indicators of physical health [3]. This combination of mechanisms explains why faces
spontaneously attract attention and evoke emotional responses — even when the
observer has no conscious intention to focus on them.

In this context, facial symmetry gains special significance, playing a fundamental
role in forming initial visual judgments. Symmetry is considered one of the most
reliable markers of physical attractiveness, rooted in biological, cognitive, and
sociocultural mechanisms. From an evolutionary-biological perspective, symmetry is
viewed as a phenotypic indicator of developmental stability — that is, the organism’s
ability to maintain morphogenetic balance under internal or external stress. This
stability is achieved through the precise regulation of homeotic gene expression during
embryonic development and postnatal tissue growth.

Microfluctuations in symmetry, which may result from mutations, infections,
toxic exposures, or nutrient deficiencies, often lead to slight but noticeable
asymmetries in facial features. Even if these deviations are not consciously recognized,
they may be processed subcortically as signals of potential physiological suboptimality
[4]. Conversely, a high degree of symmetry is often associated with good health,
genetic quality, and reproductive advantage, which underpins its universal aesthetic
appeal.

Further analysis of the cognitive mechanisms involved in perceiving facial
symmetry shows that this parameter functions as a high-level metasignal that integrates
evolutionary, neurocognitive, and social aspects of person evaluation.

Evolutionary significance: from the perspective of evolutionary psychology,
facial symmetry acts as a signaling marker of an individual’s biological and genetic

quality. A high degree of symmetry is interpreted as an indicator of effective adaptation
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to environmental pressures, suggesting the capacity to maintain morphogenetic
stability during critical developmental stages. This stability, in turn, correlates with
reproductive fitness, making symmetry one of the key parameters in sexual selection
processes. Individuals with more symmetrical features are more frequently chosen as
mates, facilitating the transmission of symmetrical phenotypes to future generations
[4].

Cognitive economy: symmetrical images possess an internal structural order that
reduces the cognitive load on the perceptual system. Due to their high predictability,
symmetrical configurations activate visual cortical areas more quickly and intensely
than asymmetrical ones, making them easier to process under limited attentional
resources. This mechanism ensures energy-efficient processing of symmetrical faces
compared to chaotic or complex structures [4].

Indicator of health and psycho-emotional stability: research shows a consistent
link between facial symmetry and the perception of both somatic and psychological
well-being. Individuals with highly symmetrical features are more often rated
positively on traits such as emotional balance, agreeableness, social appeal, and
confidence. In contrast, asymmetrical features are associated with increased anxiety,
impulsivity, and social tension [9].

Mnemonic accessibility: symmetrical faces are more easily remembered, more
quickly identified, and more frequently classified as attractive compared to
asymmetrical ones. Experimental data using mirror duplication of facial halves show
that symmetrical versions create more durable perceptual traces. Thus, symmetry
functions as a cognitive “mnemonic anchor” that supports the positive emotional
encoding of the object [4].

Facilitation of emotion recognition: faces with a high degree of symmetry
facilitate the interpretation of emotional expressions. Due to the regularity in the
positioning of key features such as the eyes, eyebrows, and mouth, symmetrical faces
allow for faster and more accurate decoding of emotional states. This creates the
foundation for a positive first social evaluation, influencing further interaction — from

trust to empathic response [4].
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Social attribution: facial symmetry also affects socio-psychological evaluations.
In contexts unrelated to sexual selection, symmetrical features correlate with
expectations of higher competence, authority, and social influence. This indicates that
symmetry serves as a basic heuristic in shaping the general psychosocial image of a
person [4].

In summary, facial symmetry is a multi-level cognitive signal that enables
individuals to quickly and automatically assess both the biological quality and social
relevance of another person. Based on symmetry, a set of primary judgments is
formed—from perceived health status to anticipated personality traits. This integrative
cognitive function of symmetry lays the groundwork for further analysis of which
facial features, particularly symmetry, influence the attribution of psychological
characteristics. In their study, Noor F. and Evans D. C. demonstrated how facial
symmetry affects the perception of personality traits and attractiveness. Their findings
allow us to summarize which traits observers associate with symmetrical versus
asymmetrical faces. The authors experimentally altered facial symmetry in
photographs and recorded how this influenced ratings according to the Big Five

personality model (table 2).

Table 2 - Perceived personality traits associated with symmetrical faces

Ne | Personality trait (Big Five) Symmetrical faces Asymmetrical faces
.. Less emotional, less More anxious, emotional, prone to
1 Neuroticism .
anxious, calm anger
. No clear difference . . )
2 Extraversion . . No clear difference identified
identified
. Tendency toward Perceived as less open, sometimes
3 Openness to experience . .
greater openness less intelligent
4 Agreeableness More friendly, sincere Less agreeable, more distant
Ny More disciplined . .
5 Conscientiousness relliab{)e ’ Impulsive, less responsible

Symmetrical faces create impressions of emotional stability, friendliness, and
responsibility in observers, along with a tendency toward openness, while asymmetry
i1s subconsciously associated with traits linked to psycho-emotional tension,
impulsivity, and lower social appeal. At the same time, extraversion as a trait did not

show a stable correlation with symmetry [5].

ISSN 2567-5273 52 www.moderntechino.de



Modern engineering and innovative technologies Issue 39 / Part 4

The process of evaluating facial symmetry depends not only on the physical
characteristics of the stimulus but also on the psychological state of the observer. A
study by R. Onken, D. Capponi, and F. A. Dietel found that individuals with body
dysmorphic disorder (BDD) perceive faces differently compared to those without
clinical symptoms. Specifically, participants with BDD demonstrated heightened
sensitivity to minimal deviations from symmetry; however, this accuracy does not
reflect more effective or healthier recognition of facial features overall [7].

The key factor was the subjective impression: how a person interprets symmetry,
not the degree to which it is objectively present. Attractiveness judgments in both BDD
and non-BDD individuals depended equally on perceived symmetry, whereas objective
metric indicators (such as those obtained through 3D modeling) had no significant
impact on aesthetic evaluation. At the same time, individuals with BDD exhibited
increased fixation on details, hypercontrol, and negative emotional reactions to their
own faces, accompanied by anxiety, self-criticism, and reduced self-esteem. These
findings indicate that symmetry assessment is part of a broader affective-cognitive
process that becomes disrupted in the presence of mental disorders. As a result, the
adequate perception of symmetry requires a holistic and stable psycho-emotional
background that supports the balanced integration of sensory and cognitive
mechanisms [7].

Moreover, it should be considered that ideal symmetry is not always perceived as
aesthetically pleasing. As noted by D. Zaidel, perfectly symmetrical faces —especially
those created artificially—often evoke visual discomfort or a sense of unease. This
occurs because excessive symmetry disrupts the expected individuality of a face,
making it unnaturally uniform and devoid of character [11]. The human visual system
is evolutionarily tuned to detect deviations, nuances, and asymmetries that shape
uniqueness and recognizability. It is often minor asymmetries that create aesthetic
interest and cognitive engagement, as well as enhance the impression of a “living”
presence. As a result, asymmetrical features may sometimes be perceived as more
authentic, natural, and emotionally expressive than idealized symmetrical images [11].

In this light, the excessive idealization of symmetry as a universal standard of
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beauty or psychological well-being is methodologically and theoretically limited.
Symmetry is undoubtedly an important marker, but it is not a self-sufficient criterion
in forming cognitive or social evaluations of a face. An adequate understanding of its
role requires taking into account individual, contextual, and psychological variables.
This opens the door to further analysis of which facial features — beyond symmetry —
contribute to the attribution of psychological characteristics to others.

Conclusions

The study shows that the face is perceived as a unique type of visual stimulus that
activates both automatic and conscious cognitive processes. Its evaluation occurs
instantly, involving specific neural structures such as the occipital and fusiform regions
responsible for recognizing configuration, emotional expression, and social relevance.
The brain integrates immediate emotional response, repeated exposure effects,
motivational significance, and the ability to rapidly interpret socially relevant signals,
resulting in a holistic perceptual image of a person.

Facial symmetry automatically triggers a range of interpretations that include both
aesthetic and psychological judgments. According to the study, people form
impressions based on symmetry that reflect overall stability and predictability,
emotional balance, social openness, kindness, and reliability. Symmetrical faces are
associated with lower levels of neuroticism, greater agreeableness, openness to
experience, and conscientiousness. In contrast, asymmetrical faces are perceived as
less predictable, more emotionally tense, impulsive, and socially distant. This type of
perception is quick, intuitive, and often unconscious, yet it has a significant impact on
the formation of initial personality assessments.

At the same time, the accuracy of symmetry evaluation depends on the observer’s
psycho-emotional state. In clinical cases, particularly in body dysmorphic disorder,
sensitivity to minor asymmetries increases, while the ability to make balanced aesthetic
judgments decreases. Moreover, perfectly symmetrical faces may sometimes evoke
feelings of anxiety or threat due to their unnatural uniformity. Therefore, symmetry is
not a universal ideal, and its perception varies depending on the observer’s internal

state and individual experience.
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Abstract. The article explores the psycho-emotional effects of manicure procedures on women
experiencing heightened anxiety and fatigue. The aim of the study is to analyze the psychological
factors that indirectly contribute to the reduction of anxiety and fatigue in women during nail care
services, as well as to substantiate the role of nail technicians as agents of emotional support within
this aesthetic practice. The study employed general scientific methods of cognition: observation,
analysis, synthesis, generalization, interpretation of empirical data, and analysis of scientific sources.
The findings reveal that based on empirical observations and the analysis of existing academic
research, nine key factors were identified that collectively reduce anxiety and background fatigue in
women during nail service appointments. These factors include: self-disclosure in a safe social
context, escapism as a form of psychological pause; ritualized planning of procedures, increased
self-confidence,; sensory relaxation; social activation; constant visibility of aesthetic results;
delegation of control during the procedure; and optimal communicative dynamics. These factors
interact with each other, creating a cumulative effect that positively influences clients’ emotional
well-being. The study also concludes that the realization of these effects largely depends on the soft
skills of nail technicians — their ability to offer empathic presence, sensitivity to the client’s mood,
skill in maintaining unobtrusive social interaction, responsiveness to nonverbal cues, and capacity
to foster a sense of psychological safety. It was found that these specific skills significantly determine
the therapeutic quality of the interaction and enhance the emotional effectiveness of the service. The
research highlights the need for systematic development of soft skills in the professional training of
nail technicians through the implementation of specialized training modules, emotional intelligence
workshops, and reflective practices. It is proposed that nail care services should be viewed not only
as aesthetic procedures but also as informal tools of psychological support in the context of urban
life. The practical significance of the study lies in the development of recommendations aimed at
improving the training of beauty industry specialists by incorporating the psychological dimension
of their work.

Keywords: anxiety, emotional well-being, nail care services, soft skills, psychological support.

Introduction

Within the growing interest in self-care practices amid an urbanized and
emotionally demanding lifestyle, aesthetic procedures are becoming not only cosmetic
but also psycho-emotional in nature. For many women, nail services are increasingly
seen as a way to restore emotional resources — a kind of “silent therapy” that helps
reduce stress, escape daily pressure, receive support, and experience physical care. The
focus has shifted from the aesthetic outcome alone to the emotional process as well,
which includes interaction with the technician, the atmosphere of the salon, and the
ritualistic aspect of the procedure. Despite this, the scientific understanding of such

experiences has not yet formed a distinct research niche. Most studies concentrate on
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cosmetology, the neuropsychology of pleasure, or consumer behavior, while lacking
systematic analyses of the psycho-emotional potential of manicure services in terms of
alleviating anxiety and fatigue.

One particularly important issue is the lack of research offering structured
recommendations for nail technicians on how to interact with clients in a
psychologically sensitive manner. There is little information on how the client-
technician connection should be built, which specific stages of the procedure are
critical for stress reduction, and in what sequence the positive-impact factors should be
activated. In our study, based on content analysis of client reviews and interdisciplinary
sources, we propose for the first time a step-by-step model outlining the influence of
nail services on psycho-emotional well-being. This model not only helps to better
understand clients’ emotional experiences but also offers practical guidelines for
professionals aiming to provide psychologically comfortable, stress-reducing services.

The purpose of the article is to analyze the psychological factors that indirectly
contribute to reducing anxiety and fatigue in women during nail care procedures, as
well as to substantiate the role of nail technicians as agents of emotional support within
this aesthetic practice. In order to achieve this purpose, the study addresses the
following tasks: summarize empirical evidence on the emotional effects of visiting a
nail salon; identify key psychosocial mechanisms through which the procedure impacts
emotional well-being; examine the significance of client-technician interaction as a
source of emotional relief; develop practical recommendations for improving soft skills
among nail professionals to enhance the quality of client experience.

Research Results

Although the therapeutic potential of aesthetic practices, including manicures, is
widely acknowledged, it is important to clarify that nail services do not have a direct
clinical impact on a woman’s psycho-emotional state. A manicure is not a form of
psychotherapy and should not be regarded as a targeted method for reducing anxiety
or managing chronic fatigue. Its influence is indirect, shaped by psychological, social,
and aesthetic factors. Therefore, a phenomenological approach to studying the

emotional experience of clients becomes essential, focusing on their personal
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reflections and perceptions of themselves and their environment after visiting a salon.

As part of our study, we conducted a content analysis of numerous publicly
available client reviews about their experience with nail services, collected from online
platforms such as forums, social networks, and beauty salon websites. These reviews
go beyond evaluating technical service quality, offering expressive emotional
descriptions of women’s states before and after the procedure. Most comments
highlight such aspects as improved mood, a sense of self-care, enhanced self-esteem,
and reduced tension associated with daily life. These verbal markers help identify
potential mechanisms by which manicures indirectly influence emotional well-being.

In exploring the emotional benefits of nail services, it is important to analyze
sources that investigate the impact of beauty treatments on women’s psycho-emotional
states. Several studies suggest that manicures can have a positive indirect effect on
reducing anxiety and improving mood through mechanisms such as bodily attention,
sensory gratification, social interaction, and symbolic image renewal. For example, A.
Chuin explores the biochemical aspects of pleasure during nail care, particularly
through the activation of the brain’s dopaminergic system, which is linked to feelings
of satisfaction and calm [3].

In their empirical research, A. Kawakubo and T. Oguchi demonstrate that
informal self-disclosure during salon interactions plays the role of an emotional
moderator, helping to reduce psychological tension and improve clients’ moods [7]. In
the study by H.-J. Lee and K.-H. Kwon, emotional value is considered a key factor in
shaping a positive perception of nail services, alongside financial feasibility [8].

Additionally, review-style and popular publications, including works by E.W.
Dolan [4], A.W. Doyle [5], and a feature on mother.ly [6], provide broad subjective
validation of the positive experiences reported by women who regularly receive
manicures. These materials emphasize the therapeutic effect of the nail care ritual,
which helps women feel more confident, attractive, and emotionally stable. From the
perspective of interpersonal psychology, the work of 1. Altman and D.A. Taylor is
conceptually important as it models the process of social penetration through gradual

self-disclosure, which may explain the depth of the positive effect arising from a
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trusting conversation with a technician [2].

Based on the analysis of sources [4-6; 10], several key psychosocial factors can
be identified that indirectly contribute to reducing anxiety and fatigue in women using
nail services. These factors are interrelated and collectively shape a positive emotional
effect on clients. Their systematization allows for a more precise description of the
mechanisms through which nail services function as an element of psycho-emotional
self-regulation.

Self-disclosure in a comfortable social environment. As demonstrated in the
works of E.W. Dolan [4] and A.W. Doyle [5], the context of social interaction during
the procedure serves as an important source of psychological relief. Light, casual
conversation in the salon creates a space for limited self-disclosure — sharing thoughts,
impressions, and everyday observations. This contributes to emotional release and a
sense of social support. However, as noted by A. Kawakubo and T. Oguchi [7], deep
self-disclosure or discussions of emotionally traumatic topics can have the opposite
effect. Therefore, light self-disclosure appears to be the optimal level, promoting a
sense of inclusion and emotional safety. This idea is supported by Fisher, who views
salon interaction as a form of “escapist self-disclosure” — a brief escape from daily
worries through trusting, yet unburdened communication [4].

Escapism as a psychological pause. The manicure procedure functions as a form
of controlled escapism, allowing for a micro-escape from external stimuli, especially
digital overload. According to Doyle, a manicure represents a “conscious pause” — a
moment of meditative focus on bodily experience that relieves tension by temporarily
stepping away from the constant flow of obligations [5]. This aligns with
psychophysiological data highlighting the need for periodic attention shifts and sensory
load reduction to maintain mental stability. The escapist function of a manicure is not
an escape from reality, but a necessary break for resource recovery.

Planning and ritual as a stabilizing factor. According to Doyle, regular manicure
appointments act as an important psychoregulatory practice for individuals prone to
anxiety. The structured nature — a scheduled procedure, anticipation, and preparation —

fosters a sense of predictability that offsets the uncertainty typical of anxious states [5].
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Regular visits become a ritual that strengthens one’s sense of control over their
personal space and reflects a belief in self-worth: “I deserve care.” In this context, ritual
is not a mechanical action but a form of symbolic mental stabilization.

Increased self-confidence and improved emotional tone. As shown in source [10],
external aesthetic transformation through manicure activates internal mechanisms that
enhance self-esteem. The subjective feeling of being attractive and well-groomed is
linked to psychological confidence, while visual self-presentation through nail art
strengthens personal identity. This is particularly relevant for women whose
professional or social roles involve public exposure. Aesthetic satisfaction with one’s
appearance correlates with improved mood and reduced feelings of fatigue. At the
same time, as emphasized in [10], this effect is not universal: for some clients, aesthetic
perfectionism may cause additional stress, requiring an individualized approach to self-
evaluation.

Sensory pleasure and physical relaxation. Research by A. Kawakubo [7] shows
that manicures, like cosmetic treatments, trigger an immediate psychophysiological
response accompanied by mood improvement, relaxation, and a sense of vitality. The
procedure’s elements — touch, warmth, rhythm, and focused attention on the body —
have a calming effect comparable to massage. This bodily relaxation lays the
groundwork for emotional recovery and becomes a key resource in managing mental
overload.

Social activation effect. After undergoing a manicure, clients often show greater
openness to social interaction [7,9]. Positive emotions associated with a well-groomed
appearance stimulate a desire for communication, which can, in turn, help compensate
for emotional exhaustion and enhance subjective well-being. This effect mirrors the
phenomenon described in C. Sato’s research on the emotional and integrative impact
of cosmetics [9].

Visibility of the result and visual reinforcement effect. According to sources [1,
8], manicure has a unique psychological advantage — its result remains constantly
visible to the client. Hands are one of the most exposed parts of the body in everyday

life, so the aesthetic outcome is consistently present. This creates a visual
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reinforcement effect that continuously strengthens self-evaluation and motivates
productive action (self-efficacy).

Contrast between salon and self-care. Studies [3, 8] indicate that clients who
receive professional salon services exhibit higher levels of positive emotions compared
to those who care for their nails at home. Professional manicure offers not only better
aesthetic results but also an emotional ritual involving care from another person, the
absence of responsibility for the process, and the ability to delegate — all of which
positively influence emotional release.

Communicative dynamics of surface-level self-disclosure. As outlined in the
classic social penetration model by I. Altman and D.A. Taylor [2], initial-level self-
disclosure — discussing light, emotionally neutral topics — is optimal for emotional
well-being. Contemporary empirical data [3], [8] confirm that conversations about
hobbies, plans, and daily routines have more emotional value than deep discussions of
personal difficulties. This type of communication fosters a sense of psychological
comfort and safety in the interaction with the technician.

A comprehensive analysis of empirical and review-based sources reveals that nail
services create a multifaceted psychosocial ecosystem where sensory, cognitive,
emotional, and social mechanisms synchronize to generate a cumulative effect of
reduced anxiety and mental fatigue. At its core is positive bodily-sensory stimulation,
which triggers an immediate relaxation response and mood elevation [7]. On this
foundation, higher regulatory levels are formed: escapist pauses that interrupt cognitive
overload [5], and ritual planning that restores a sense of control over time and the body
[5].

The social dimension of the procedure contributes two critically important
resources. First, measured, “surface-level” self-disclosure within the client — technician
dyad ensures emotional relief without reactivating negative experiences [4-5, 7].
Second, the positive external transformation initiates social activation and reinforces
self-efficacy through the constant visual visibility of the result [1, 8]. These socio-
cognitive effects merge with changes in self-esteem and identity (increased confidence,

symbolic self-presentation) [10], forming a lateral channel for reducing background

ISSN 2567-5273 62 www.moderntechino.de



Modern engineering and innovative technologies Issue 39 / Part 4

anxiety.

The alignment of sensory (“bottom-up”) and cognitive-social (“top-down”)
processes creates a kind of buffer between the individual and chronic stressors.
Delegating control to a specialist, maintaining ritual regularity, receiving ongoing
visual feedback, and engaging in supportive communication all work as a mutually
reinforcing network. The outcome is a stable reduction in physiological markers of
stress and subjective fatigue, along with improved mood, as supported by related
studies in the field of cosmetology [9].

Thus, the identified set of factors not only explains the popularity of professional
manicures but also conceptually complements modern models of self-care as a tool for
emotional regulation. Promising directions for further research include quantitative
modeling of factor interactions (for example, through structural equation modeling)
and comparisons with other aesthetic practices to clarify the relative contribution of
each mechanism in reducing anxiety and fatigue.

The results of the analysis indicate that the effectiveness of nail services in
lowering anxiety and fatigue depends not only on the technicians’ technical skills (hard
skills) but also on the development of their social and communicative abilities (soft
skills). Nail artists serve not only as providers of aesthetic procedures but also — albeit
informally — as emotional facilitators. They create an environment in which the client
can relax, feel cared for, safe, accepted, and temporarily step away from a stress-
inducing space.

It is therefore essential that technicians:

» understand the psychological function of their interaction with the client;

» remain sensitive to emotional cues from the client;

» know how to establish gentle, non-invasive communication;

» are trained to work with different behavioral types (introverted, anxious, quiet,

etc.);

» maintain a balance between professional distance and emotional presence.
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Table 1 — Stages of client interaction aimed at reducing anxiety and fatigue

Stage Functional purpose Optimal actions by the technician
Greet with a smile; make eye contact; introduce

Building trust, reducing initial

1. Initial . L . yourself; offer the client a comfortable seat; ask
anxiety, establishing basic . “ ,
contact . . a short neutral question (“How’s your day
emotional connection o
going?”).
2. Emotional | Identifying the client’s current | Observe facial expressions, tone of voice,
state communicative need: desire for | posture; ask, “Would you prefer to chat or
scanning conversation or silence enjoy some quiet?”’; avoid pushing dialogue.
3. Licht Creating a sense of social Stick to emotionally neutral topics (hobbies,
- HIEn support, reducing emotional travel, movies); speak kindly, without criticism;
conversation | . . . .
isolation listen attentively.

Explain each action before touching; work with
a steady rhythm; pay attention to the client’s
reactions; maintain gentle contact.

Offer genuine compliments about design
choices or appearance; encourage the client’s
preferences without giving unsolicited advice.

4. Physical | Providing sensory comfort and
presence bodily relaxation

5. Positive | Boosting self-esteem, fostering
reinforcement | a sense of acceptance

. Reinforcing a positive Thank the client for the visit; wish them a good
6. Closing the . . ] . S
interaction | SXPerience, creating a sense of | day; suggest (without insisting on) a future
trust post-visit appointment; say goodbye with respect.

The development of social and communicative skills (soft skills) among nail
technicians is a critically important component in enhancing the quality of interaction
with clients, particularly in relation to their psycho-emotional well-being. A technician
should not only be a skilled specialist but also a sensitive communicator capable of
creating a safe, friendly, and supportive environment. Therefore, it is advisable to
undergo regular training focused on developing emotional intelligence, empathy,
active listening, and verbal delicacy. Understanding the basics of nonverbal
communication (posture, facial expressions, tone of voice) allows the technician to
better recognize the client’s needs — for instance, whether she wants to talk or prefers
silence and relaxation.

In addition, it is important to cultivate a reflective practice. Keeping a professional
observation journal can be helpful, where typical situations are recorded: what worked
well in communication with the client, what caused tension, and how the client’s
emotional state changed during the session. Such notes help raise awareness of one’s
interaction style and contribute to its gradual improvement. It is also worth
emphasizing the value of introducing internal salon standards for “emotional hygiene”:

shared rules of kindness, maintaining a positive tone in conversations, and avoiding
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potentially conflict-inducing topics. This not only ensures a high-quality client
experience but also fosters a professional environment oriented toward well-being —
for both clients and staff.

Conclusions. Based on the gathered empirical material and analysis of numerous
studies, nine key psychosocial factors were identified that indirectly contribute to
reducing anxiety and fatigue in women who use nail services. These include: self-
disclosure in a safe social context; escapism as a psychological pause; ritual planning;
increased self-confidence; sensory relaxation; social activation; constant visibility of
the aesthetic result; delegation of control during the procedure; and optimal
communicative dynamics. All these elements are interconnected and produce a
cumulative effect on clients’ emotional well-being, helping to lower baseline anxiety
and background fatigue.

In order for these positive effects to be fully realized, it is essential that nail
technicians recognize not only the technical but also the psychological dimension of
their professional role. As the data suggests, soft skills — the ability to be empathically
present, communicate with sensitivity, and support light social interaction — largely
determine the therapeutic quality of the experience. Technicians need not only to
master professional techniques, but also to adapt their behavior to the client’s mood,
respond gently to nonverbal cues, and create a space of emotional safety and calm.

In the course of this study, a sequence of interactional stages between the nail
technician and the client was proposed, which enables the reduction of anxiety and the
achievement of emotional relaxation. The initial contact and gentle establishment of
trust create a sense of psychological safety; assessing the client’s emotional state allows
the technician to adjust their behavior accordingly; maintaining light, neutral
conversation helps to alleviate social tension; careful and rhythmic physical contact
ensures sensory calm; positive reinforcement strengthens self-esteem; and a kind,
respectful closing reinforces the emotionally favorable experience. The cumulative
effect of these stages creates a psychologically supportive environment in which self-

care becomes an effective resource for emotional regulation.
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Abstract. The article offers a comprehensive analysis of the relationship between ethics,
transparency, and legal regulation in the context of governmental use of artificial intelligence. This
approach allows for the development of a conceptual model that integrates ethical principles into
administrative practice through legal mechanisms and transparency policies. The novelty of the study
also lies in the systematization of international experience based on a sectoral approach to Al
regulation and the justification for creating a universal White Paper as a tool for global legal
harmonization. The purpose of the article is to examine the ethical foundations, regulatory
constraints, and principles of transparency in the application of artificial intelligence within public
administration systems, taking into account international experience and current challenges. The
findings demonstrate that artificial intelligence is being actively integrated into various areas of
public governance, including healthcare, security, transportation, public services, administration,
and environmental monitoring. In response, governments such as the United States, the European
Union, and the United Kingdom are introducing regulatory measures to address potential risks.
Specifically, the EU has developed the Al Act, the US is implementing initiatives at the state level,
and the UK has proposed a White Paper that adopts a sectoral, adaptive regulatory framework. At
the same time, the research highlights that the absence of unified global standards leads to legal
fragmentation, complicates effective oversight of Al systems, and poses a threat to the protection of
citizens’ rights. The practical significance of the study lies in providing recommendations for
implementing ethical and legal standards for Al in public administration.
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Introduction

In the 21st century, artificial intelligence (AI) is gradually becoming a
fundamental component of public administration transformation, serving as a catalyst
for digital modernization in public service delivery, infrastructure monitoring, data
analytics, and administrative decision-making. A number of countries have already
successfully integrated Al into the operations of public institutions, while others are
just beginning this process, facing challenges of technological adaptation, regulatory
uncertainty, and low levels of public trust [10].

Despite the rapid implementation of intelligent systems, the general public’s
readiness to accept their use in the public sector remains limited. According to the 2024
UK Public Attitudes to Data and Al Tracker, the most common response to Al use is
fear. For instance, 43% of respondents believe Al will negatively affect their career

prospects; others cite a decline in human creativity (35%), loss of control over
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technologies (34%), threat of cyberattacks (23%), lack of transparency (23%), and risk
of discrimination (14%) [5]. These findings point to significant socio-psychological
barriers accompanying the algorithmization of public governance.

Particular attention should be given to the local government level, where there is
a critical lack of regulatory frameworks. As of May 2023, only 15% of local authority
services in the EU had published a policy on the use of Al [10]. Most implementations
of intelligent systems were not supported by the development of public regulations or
accountability mechanisms, which threatens the basic principles of democratic
legitimacy in administrative decision-making.

Furthermore, empirical research conducted in Australia, Spain, and the United
States revealed a significant gap between citizens’ general awareness of Al and their
understanding of how it is used by local governments. Over 75% of respondents were
aware of Al and its growing role in everyday life, but nearly half were unaware that
local authorities were already using these technologies. Even more concerning, 68% of
those surveyed had no information about the existence of Al regulatory policies in their
municipalities [10]. This information vacuum undermines the transparency of
government communication and makes effective public oversight impossible.

As intelligent systems become more deeply embedded in urban governance
practices — from traffic analysis to monitoring environmental sustainability — the risks
of ethical violations, technological discrimination, structural bias, and uncontrolled
data circulation increase [10]. These risks highlight the urgent need for clear ethical
guidelines, legislative regulation, and accountability in the implementation of Al in
public administration.

The issues of ethics, legislative constraints, and transparency in the use of
artificial intelligence in state systems have been extensively explored in international
academic literature. Notable contributions include the work of K. Reinhardt [6], who
emphasizes the need for trust as a key ethical criterion in the adoption of Al in public
governance. L.T. Moretti [5], in a comprehensive review, examines governmental and
big tech responses to the new challenges posed by Al, addressing both political and
regulatory dimensions. Of particular importance is the study by B. Lund et al. [4],
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which proposes concrete standards and regulatory frameworks to ensure the
transparency of Al algorithms used in government structures. The issue of transparency
is also thoroughly analyzed by M. Stankovich et al. [9], who stress the importance of
accountability and the accessibility of algorithmic decisions affecting citizens. This
body of research is further enriched by a report from the Public Law Project [8], which
discusses meaningful transparency in the application of Al by public institutions.

The current state of Al use in Ukraine’s public sector is addressed in publications
by A. Fridman [3] and analyst T. Yigitcanlar et al. [10], which highlight the deployment
of Al at the local level without adequate public awareness or clear regulatory
frameworks.

Although there is a considerable amount of literature on the topic, a lack of
systematized material remains. Therefore, using various methods of scientific inquiry,
the information was analyzed, categorized, and structured to align with the focus of
this research.

The purpose of the article is to examine the ethical foundations, regulatory
constraints, and principles of transparency in the application of artificial intelligence
within public administration systems, taking into account international experience and
current challenges.

Research results

The issue of regulating the use of artificial intelligence (Al) in public systems is
currently at the center of intense international debate. It gained particular prominence
during the 2024 World Economic Forum in Davos, where world leaders, Al
developers, and representatives of national governments held in-depth discussions on
approaches to regulating this technology. Participants emphasized the need to strike a
balance between fostering innovation and ensuring ethical and legal safeguards in the
application of Al in public governance.

Andrew Ng, founder of DeepLearning. Al and one of the event’s keynote
speakers, expressed concern over the direct regulation of Al development processes.
He argued that such regulation could stifle innovation and, in practice, strengthen the

monopolies of large tech corporations by undermining the role of open-source
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software. According to Ng, excessive restrictions in this field could deprive society of
significant benefits offered by Al, particularly in enhancing the efficiency of public
services and accelerating scientific and technological progress [7].

An alternative regulatory approach was presented by Khalfan Belhoul, CEO of
the Dubai Future Foundation, who highlighted the difficulty of creating a universal
regulatory framework for Al due to its heterogeneous nature. He emphasized that Al
is not a single, uniform technology but rather a collection of interconnected solutions
with varied functional and societal effects depending on the area of application. His
proposal for sector-specific regulation, involving adaptive and individualized strategies
tailored to each area of Al use, was recognized as a more practical and effective way
to manage technological risks [7].

This principle of sectoral regulation has gained support not only from experts but
also from several high-tech governments, including the United States, the United
Kingdom, EU member states, and others. These countries are actively implementing
impact assessment mechanisms for Al across specific domains — from healthcare to
criminal justice. The widespread adoption of such approaches reflects a global
consensus that Al cannot be effectively regulated through a one-size-fits-all legislative
model without considering the practical context of its use.

The integration of Al into public systems has become a global phenomenon,
encompassing both technologically advanced and rapidly developing nations. At the
national and municipal levels, Al is increasingly used to optimize public service
delivery, improve administrative efficiency, manage risks, and enhance public safety.
In the United States, for example, state authorities are actively using Al in areas such
as healthcare facility inspections, enhancing citizen services, and improving road
safety. At the same time, public debates continue about potential abuses and unforeseen
consequences associated with automated systems [1]. In the European Union, the
digital strategy promotes the development and regulation of Al to improve
transportation sustainability, boost energy sector efficiency, and support healthcare and
manufacturing [2].

Ukraine is showing dynamic progress in this field through the implementation of
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the Diia platform, which utilizes Al to automate citizen request processing, analyze
public service performance, operate chatbots, and introduce digital identification. In
financial monitoring, algorithms are applied to detect suspicious transactions and
combat tax evasion [3].

Across European cities, artificial intelligence is performing a wide range of
functions. In Madrid (Spain), the VisitMadridGPT chatbot provides tourist assistance;
in Boston (USA), a bot system was launched during the COVID-19 pandemic to deliver
food while accounting for citizens’ social vulnerability; in Logan (Australia), Al is
used to inform drivers about available parking; in Hangzhou (China), it helps classify
household waste; and in Chicago (USA), it predicts crime-prone areas using sensor
networks and algorithms, resulting in a 25% reduction in gun violence [10].

Despite the active expansion of Al technologies in public authorities, the legal
regulation of their application remains inconsistent and fragmented. In recent years,
countries around the world have begun to develop legal frameworks aimed at
minimizing risks associated with Al use in the public sector, protecting human rights,
and ensuring technological accountability.

The European Union has proposed a comprehensive legislative model in the form
of the Artificial Intelligence Act (Al Act), which categorizes Al systems by risk level
— from unacceptable to high — and sets strict requirements for developers, particularly
regarding transparency, registration, and legal compliance [5].

In the United States, in 2025, 48 states and Puerto Rico initiated consideration of
Al-related bills, with 26 of them already enacting more than 75 regulatory acts. These
legislative initiatives address issues such as copyright for Al-generated content
(Arkansas); protection of critical infrastructure (Montana); combating harassment
through robotic systems (North Dakota); whistleblower protection (New Jersey); and
transparency of automated decision-making in public administration (New York) [1].

In the United Kingdom, a “sector-specific regulation” approach is applied through
existing legislation — including the UK GDPR, the Equality Act 2010, and others —
with a focus on data protection, non-discrimination, product safety, financial

supervision, and labor protection. There is currently no specialized Al regulator in the
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public sector, but compliance with general standards is overseen by institutions such
as the Information Commissioner’s Office (ICO) and the Equality and Human Rights
Commission (EHRC) [8].

Table 1 - Key risks of using Al in public administration

Type of risk Description

Behavioral or cognitive | Use of Al to exert psychological influence, particularly on vulnerable
manipulation groups (such as children), which may lead to harmful consequences.

Classification of individuals based on behavior or status to assess

Social scorin . !
& their “value” to society.

Biometric identification | Use of facial recognition or other biometric data in real-time, posing
in public spaces threats to privacy and enabling mass surveillance.

Integration of Al into transportation, medical devices, or toys may

Product safety violations pose risks to health and life.

Violation of fundamental | Risks of discrimination or biased decisions in education,
rights employment, justice, and social services.

Lack of transparency and | Absence of explanations for Al decision-making prevents

accountability verification, oversight, and the possibility of appeal.
Systemic risk from Potential for large-scale harm — spreading disinformation, fake
generative models news, deepfakes, and similar threats.
Source: [5]

The main challenge in legislative regulation lies in the fact that Al is a
multidimensional, adaptive, and self-evolving technology, which complicates its
governance within a unified legal framework. This is why the UK government
proposed the development of a White Paper — a regulatory and conceptual document
that outlines a “principled approach” to Al governance. It sets out five core principles:
safety, transparency, fairness, accountability, and the right to contest [8].

One of the core tasks of the White Paper in the field of Al regulation is to ensure
the principle of transparency in the development, implementation, and use of intelligent
systems in public administration. In this context, transparency should be understood as
the systematic provision of clear, complete, and accessible information about the
functioning of Al systems, the sources of training data, and the logic behind their

decision-making processes [6].
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Adhering to the principle of transparency serves a dual purpose: on one hand, it
supports compliance with ethical standards and legal requirements; on the other, it
builds public trust in the state’s digital tools. Empirical studies show that users express
significantly higher levels of trust in Al-generated decisions when they can understand
the data sources, algorithmic logic, and expected outcomes of the system’s operation
[6].

Transparency is also a key factor for timely detection and correction of errors in
Al systems. This is especially critical when handling sensitive personal data, where
confidentiality, authorized access, and ethical data analysis are of utmost importance.
Algorithm-based decisions can have a significant impact on individuals’ rights, which
means that citizens must be informed about the types of data used, processing

mechanisms, and the outcomes produced by Al systems [4].

Table 2 - Key aspects of transparency in the use of artificial intelligence systems in

public administration

Ne | Aspect of transparency Content
1 Openness of algorithms | Providing access to descriptions of algorithms, decision-making
and decisions criteria, and operational logic
2 Explainability Ability to interpret Al outcomes and clarify the decisions made

Clear identification of responsible entities and the availability of
mechanisms for appealing decisions
Compliance with personal data processing standards, in line
with GDPR requirements
Use of accurate, structured, and relevant data during training
and decision-making
Transparent communication about algorithm updates, including
documentation of reasons and timing of changes

Systematized by the author based on the study [9]

3 Accountability

4 | Personal data protection

5 | Data quality and structure

6 Adaptability to change

One of the main challenges facing national governments is the information gap
between developers, operators of state Al systems, and the citizens affected by these
systems. Transparency serves as a tool to bridge this gap: it allows citizens not only to
learn about the principles of how Al functions but also to actively participate in their
evaluation, challenge decisions, and initiate their review through legal procedures. At

the same time, transparency should not compromise the security aspects of system
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operation or create opportunities for algorithm manipulation. This highlights the need
to balance openness with safeguards against misuse. It also requires the development
of institutional infrastructure for independent audits, technical certification, and
mechanisms for public oversight [9].

Overall, only under conditions of sufficient transparency can the implementation
of Al in the public sphere be legitimized by society as safe, ethical, and effective. Thus,
transparency is not only a technical or legal requirement but a key condition for the
long-term operation of Al in the interests of both citizens and the state.

From an ethical perspective, the instruments of transparency and regulation are
not merely technical requirements but essential components of the ethical legitimacy
of government Al systems. As K. Reinhardt notes, trust in artificial intelligence does
not arise automatically but is the result of practices that demonstrate ethical
justification, openness, and accountability in algorithm-driven decision-making. Trust
in Al must be based not only on the reliability of outcomes but also on the
trustworthiness of the processes that produce them [6].

In other words, the ethical nature of Al in the public sector is reflected not only in
the absence of harm but also in the creation of conditions that ensure:

¢ the ability to be an informed user;

e protection from opaque or biased decisions;

e a real opportunity to defend one’s rights in the context of automated
administration.

In this regard, the initiative to create a universal White Paper appears both timely
and strategically sound. Such a document could serve as an integrative framework for
aligning transparency, regulatory standards, and ethical norms at the global level, while
remaining adaptable to specific national contexts. Its implementation could not only
standardize the use of Al but also enshrine trust as a foundational principle in the
interaction between individuals, algorithms, and the state.

Conclusions

Artificial intelligence is rapidly being integrated into public administration

systems around the world, spanning areas such as healthcare, public services,
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transportation, security, administration, and environmental monitoring. In response to
these transformations, various jurisdictions — from the US to the EU and the UK —
are developing legislative tools to address the risks associated with Al. These include
the European Union’s Al Act, regulatory initiatives from individual US states, and the
UK’s White Paper, which proposes a principled approach to adaptive, sector-specific
regulation. However, the absence of unified global standards creates a legal gap that
complicates oversight and the protection of citizens’ rights.

Transparency in the functioning of Al systems is essential for building trust in
digital governance. It entails openness of algorithms, explainability of decisions,
accountability of responsible actors, protection of personal data, accuracy of the data
used, and notification of changes in system operations. Transparency helps close the
information gap between developers and users, ensures the legitimacy of automated
decisions, and maintains a balance between openness and cybersecurity. The ethics of
Al use in the public sector are grounded in trust, accountability, and a non-
discriminatory approach. As emphasized by K. Reinhardt, trust in Al is rooted not only
in system performance but also in transparent, ethically sound procedures. Ethical
legitimacy means users must be properly informed, have access to appeal mechanisms,
and the state must prevent biased or discriminatory decisions. In this context, the
creation of a universal White Paper is an important step toward shaping a global ethics

of digital governance focused on human rights and technological responsibility.
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obtained from corruption and other crimes. A comparative analysis in the functional institutional
models of authorities whose activities are aimed at the search and return of assets has been carried
out. Emphasis is placed on informational-analytical and financial support of the Asset Recovery and
Management Agency (ARMA). The regulatory framework for the formation and functioning of the
Asset Recovery and Management Agency in Ukraine for the identification, search and management
of assets obtained from corruption and other crimes is analyzed. The performance indicators of the
ARMA and its institutional potential are considered through the prism of using the latter in order to
meet the urgent needs of the pre-trial investigating authorities. It has been established that the state
budget expenditures for the maintenance of the ARMA have a negative economic effect from its
activities.
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In Ukraine, the Asset Recovery and Management Agency (hereinafter referred to
as ARMA) has been established and is functioning now. Firstly, it is an executive
authority with a special status (a mandatory feature of the second model), and secondly,
the obligation to identification and search of property in criminal proceedings are
assigned to the prosecution (an obligatory feature of the first model), and the decision
on the seizure of such property and its special confiscation is on the investigating judge
and the court, respectively. It seems that the corresponding agencies of France and
Romania became the prototypes of ARMA.

The functions of the ARMA are understandable for most countries of the world,
but they are completely new in the system of state authorities of Ukraine. Today, for
most European Union countries, the existence of agencies like the ARMA is a long
established practice. In particular, Article 10 of the EU Directive No. 2014/42/EU of
03.04.2014 says that all EU Member States are obliged to take measures for the
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effective disposal of seized assets, as well as the creation of special institutions
responsible for the management of such assets in order to preserve them or to preserve
their value [1].

The mechanism for detecting and searching for criminal assets can be reflected

using fig. 1.

Asset detection and tracing mechanism
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Figure 1 - The mechanism for identifying and searching for assets obtained as a

result of corruption and other offenses

The investigation of financial crimes related to the legalization of criminal
proceeds and the search for assetsin to which they are transformed is always
accompanied by the need to gain access to a significant amount of information and its
analysis. In order to ensure all elements of the asset recovery system, the possibility of
obtaining valuable information from individuals and legal entities, as well as their
property, information and communication systems at the national and supranational

levels, as well as information and communication technologies, have been created and
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continue to develop in European countries. To consolidate information about seized or
confiscated property, specialized databases are being created that allow various law
enforcement agencies, prosecutors, courts, ministries, etc. to keep records of such
property, monitor the status of the confiscation process, and obtain information of a
different nature.

Among the informatization trends, the indicator of ARMA effectiveness is the
automation of information actions. Based on management tasks, when implementing
the ARMA leading functions, the automation of information activities should be aimed
at: analysis of any requests for the year, quarter, month; analysis of the number of
requests in progress; processing of data on identified individuals and legal entities in
the course of identifying and searching for assets; accounting for established assets in
the context of their individual types and in the context of individual performers (or in
a separate period); calculation of the volume of interdepartmental correspondence;
accounting and analysis of criminal proceedings and assets established within the
framework of detection and search; accounting for asset management operations;
systematization of control and monitoring procedures in the control over asset
management [2].

During the research of information support in the field of searching and
identifying criminal assets, the capabilities of the Financial Crimes Enforcement
Network (Fin CEN) deserve attention — a bureau of the United States Department of
the Treasury that collects and analyzes information about financial transactions in order
to combat money laundering in the United States and abroad, about the financing of
terrorism and other financial crimes

The Fin CEN AIS software allows automatic scanning of 60 government and
commercial databases and simultaneously analyzes disparate information about one
object (organization, individual) located in various US institutions. In addition to
processing a financial database containing confidential information for almost 25
years, Fin CEN uses "artificial intelligence" to prepare certificates, codenamed
"criminal activity forms." Such forms are added to Fin CEN in cases where banks,

inspectors from the Ministry of Finance, the tax service and other regulatory authorities
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discover transactions that are suspicious from the legal point of view [3].

Asset tracing investigations can be greatly facilitated by combining semantic
search with the wealth of intelligence publicly available on news websites, government
watch lists, property declarations of public officials, and commercial data sources [4].

IBM 12 is an overview of economic, legal and IT criminal solutions. The main
task of IBM 12 is to search for hidden relationships and patterns among a large number
of subjects who can use its services for economic and internal security, risk
management and investigation management [5].

IBM 12 works at the intersection of three areas: anti-fraud, IT and economic
security, and makes the analysis process simple and straightforward. The IBM i2
system can be designed with various components that can be installed and used in
different combinations, depending on the tasks at hand. iBase is a component that
allows to collect and analyze data from different sources. iBase is a central node
complex that uses information storage and analysis. This component also manages
accounts and access rights for functional systems. The iBase software product allows
to: design the database while the information is collected; formulate rules for importing
data from third-party sources; control access to data and check the distribution of such
access; store the results of the analysis centrally.

iBridge is another component of the IBM 12 system, incorporating search/query
databases into enterprise databases to return data ready for analysis [6].

Summing up, we note that a system of this class allows to get real information
about deviations from IT data using operational analytical data.

Based on the study of the holistic process of creating ARMA information
technologies and their individual stages, a number of principles can be distinguished
on which information support is based, namely: compliance with the algorithm (fuzzy
inference), which is the foundation for the creation of a certain information technology;
modularity and consistency (subsystems are created in the form of separate modules
according to their functional purpose, which can be used both independently and in
combination); adaptability in modern operating systems and other software products;

the possibility of translation into another programming language (including the
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language of subsequent generations); easiness and reliability.

We believe that the formation of public and local subsystems takes place in
accordance with the following principles: functional purpose, regulatory support,
compliance of indicators and actual data, expediency of implementation and operation,
growth and development.

There are problematic issues in the field of information support of the ARMA. In
particular, today Ukraine has not signed or ratified an agreement on the possibility of
joining the International Convention on Access to Accounts of Non-Residents, which
would allow public authorities to have access to residents' accounts in foreign banks.
At the same time, 101 states and almost all offshore jurisdictions have signed this
convention. These tasks require urgent solutions to improve the work of the agency.

At the same time, having assessed the volume of state budget revenues and the
volume of state budget expenditures for the maintenance of the ARMA, it was
determined that the cost of financial support for the activities of ARMA is 6.5 times
higher than the volume of revenues to the budget and has a negative economic effect
from the activities of the ARMA, and this does not take into account the risks of
compensation for improper asset management in the future [7].

Cash management is a separate institution for managing seized assets, which acts
simultaneously in the interests of the owner of funds and the state, ensuring their safety
and preservation of economic value. ARMA's deposit portfolio consists of: funds
directly transferred to ARMA for management in cash and non-cash forms in hryvnias,
dollars, euros; proceeds from the sale of seized assets.

Expenses related to asset management (services for organizing events related to
valuation, accounting and asset management) in 2023 amounted to 273.5 million UAH,
while 41.8 million UAH were transferred to the State Budget of Ukraine from the
management of seized assets, which is 6.5 times less than the volume of budget
expenditures for asset management [8].

Thus, the general requirements, in particular, determine (paragraph 4) that
performance indicators must be socially significant, that is, highlight the effect

obtained by the economy and society due to the activities of the main manager (i.e. the
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ARMA). It has been established that such socially significant performance indicators
of the ARMA, as the number of identified assets, the value of assets sold during 2017-
2018, were not determined in the passports of the budget program for the KPKVK
6431010 and, accordingly, in the reports on their implementation. And the indicators
that are in the passports do not have a clear and unambiguous interpretation. Under
such conditions, it is impossible to really monitor and control the targeted and effective
use of budget funds.

Summary and conclusions.

Based on the study in the field of detection, search and management of assets
obtained from corruption and other crimes, conclusions can be drawn that have
theoretical and practical value.

1. A study of European experience in the creation and functioning of asset
recovery authorities allows us to state that Ukraine has a mixed institutional model for
the creation and operation of authorities authorized to return assets obtained by
criminals. Note that the most common today is the model of special asset recovery
agencies that are subordinate to or cooperate with ministries (Romania, France).

2. Achieving high performance in identifying, searching and managing assets, as
well as their return from foreign jurisdictions in cooperation with pre-trial
investigation, court authorities, foreign partners, as well as the business community,
citizens, requires the ARMA to introduce not only modern information technologies,
but also high-quality informational and analytical support of these processes.

3. In the context of the informational and analytical support of the ARMA, there
are significant gaps that increase the time lags in the process of financial investigations
of criminal assets. In particular, the lack of access to the database of export-import
transactions makes it impossible for the ARMA to analyze information about
companies involved in foreign economic activity from around the world; to carry out
an operational search for connections between residents and non-residents for activities
with assets in the field of foreign economic activity; trace the origin of assets involved
in criminal schemes; reveal hidden links between the subjects of criminal proceedings

and economic activity.
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4. In the course of the study, it was revealed that the lack of the ARMA reports
on the reflection of statistical performance indicators is the lack of data on the number
of: assets with distribution by types of offenses for which the ARMA took measures to
search, identify and manage assets; assets by type from the number of those who were
wanted and which were subsequently arrested in the framework of criminal
proceedings; assets that were in the management of the ARMA, from which the arrest
was lifted or seized by a court decision.

Accounting for such quantitative indicators would provide an assessment of both
the effectiveness of the activities of the ARMA and a critical assessment of the
activities of law enforcement agencies in the implementation of measures in criminal
proceedings aimed at ensuring compensation for damage, confiscation and special
confiscation of assets, in particular, for the reliability of the statements of the heads of
these authorities for the implementation events during the reporting year.

5. The philosophy of the ARMA’s functioning characterizes the antagonism
between the amount of funding from the state budget for the administration of the
ARMA and the receipt of funds from asset management. The study found that the state
budget expenditures for the maintenance of the ARMA have a negative economic
effect from its activities. It was established that the costs associated with asset
management (services for organizing the implementation of activities related to the
assessment, accounting and asset management) in 2021 amounted to 273.5 million
UAH, while managers transferred to the State Budget of Ukraine from the management
of arrested assets 41.8 million UAH, which is 6.5 times less than the volume of budget
expenditures for asset management.

6. In order to form a source of covering the expenses of the state budget for the
financial support of the ARMA, it is advisable at the legislative level to revise the
current asset management model in terms of transferring accrued interest to the state
budget in the form of monthly deductions on the seized funds placed on deposit

accounts and funds received from the sale of seized property.
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Anomauin. Y cmammi po3ensiHymi meopemuxo-memoool02iuni ma 04cepenrosHasii nioxoou
00 BUCBIMNEHHS NPOOIEMAMUKU OOCHIONCEHHST KOpYNYii ma Xxabapruymea ceped YUHOBHUYMBA
Haoouinpsancvroi Yrpainu opyeoi nonosunu XIX — nepuioi nonosunu XX cmonims. 30iticneno ananiz
NpuYuUH ma HAcAioKie Asuw Kopynyii ma XxabapHuymea, a maxodc epexmusHicmsb 3acobis
0epaHcasHoi npomudii yum a8uwam.
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npomuois.

Berym.

[MutanHs xabapHUIITBA B YKpAiHCHKUX T'yOepHisax Pociiicbkoi iMmepii HeoOX1aHO
PO3IJISATH B MEPITY Yepry Y KOHTEKCTI TIyMadeHHs CJIoBa Xa0apHUIITBA BITIOBIIHO
10 YSBJIEHb IIMPOKOIO0 HApPOJHOro 3araiy apyroi nonoBuHu XIX — mouatky XX
CTOITTS. AHa3 €TUMOJIOTIi JOCIHIPKYBAaHOTO CJIOBa J03BOJMThL HaM B JIIMCHOCTI
3pO3YMITH, SIK1 SIBUIIIA BBAYKAJIUCS MPOSBOM KOPYIIIIil Ta SKUM OYJIO BIIHOLIECHHS J10
TaKHUX MPOSBIB YCIX COIIAIbHUX TPYII CYCHUIBCTBA JOCHIKYBAHOTO NIEPIOAY.

OcHoBHa yacTHHA.

OTxe, B yKpaiHCBhKii MOB1 Jipyroi nojsoBuHU XIX — moyatky XX CTOMITTS BxkKe
ICHYBaJIO CIIOBO «Xabapby», 110, K MPaBWJIO, O3HAYAIO0 MIAKYI MOCAT0BOi 0COOH 3
METOIO0 CTUMYJIIOBATH TaKy MOCaJ0BYy 0cOOy JIATH B IHTEpECaxX TOro XTO ii MiJAKYIHB.
VY 4 Tomi «CnoBaps ykpaincbkoi MmoBu» bopuca ['pinuenka, o Buganuii y 1909 pori,
CJIOBY Xa0ap Hala€ThCs TaKe TIIyMady€HHs, K 0yJI0 ONMCaHO BULIE, a CaME HaBOJAUTHCS

Takui mpukian: «Bu3BoasTe MeHe, 60 3 roJIoy npomnasny, adbo Oyay xabapi opatuy» [1,

ISSN 2567-5273 85 www.moderntechino.de



Modern engineering and innovative technologies Issue 39 / Part 4

c. 382]. TakuM 4MHOM, CJIOBO «Xa0apb» Ta «XabapHUK» B YKPATHCHKIH MOBI MaJIO YiTKE
BH3HAUEHHS Ta 3aBX/1 TIIyMauMJIOCh SIK HETATUBHE COL1AJIbHE SBUILE.

Ockinpku y npyriit nonoBuHi XIX cromitra Ta 10 1917 poky ykpaiHii He Manu
BJIACHOI HE3aJICIKHOI IeprKaBH, a 3emMili HaaqHInpsHChbKOi Y KpaiHU BXOIUIIH JI0 CKIIaTy
Pociiicekoi immepii, To aOCcoMOTHA OUIBIIICTh MEUIKAHIIB YKPAiHCHKUX T'yOepHiii
Pociiicbkoi immepii po3yMuId 1 MOCIYyrOBYBaJIUCA POCIMNCHKOIO MOBOIO, aje
HaWBaXJIMBIIIUM € TOM (HAKT, 1110 TPUHUHATI 3aKOHU Ta 1HIII1 HOPMATHBHO-TIPABOBI aKTH,
Akl Oynu OAHIM 13 3ac00iB Jep>KaBHOI MPOTUIIl Kopymiii Ta xabapHHUIITBa, OyJH
HaIucaHl pociichbKOI0 MOBOIO. ToMy JiepaBHI METOJW MPOTHUIII XaOapHUIIBKUM Ta
KOPYIIIIHHUM SBUIIAM MIPUIMAIIMCh HA OCHOBI MEHTAJILHOTO PO3YyMiHHSI HETATHBHOTO
BIUTMBY LIUX SIBUII HA CYCNUJIBCTBO POCIMICHKOMOBHOI, @ HE YKPaiHOMOBHOI JIFOJJUHH.
Tox 3apanu 00’€KTUBHOTO JOCIIPKEHHS HEOOX1AHO 00OB’SI3KOBO TpoaHaIi3yBaTH
€TUMOJIOT1T POCICHKUX CIIIB <«JIMXOUMCTBO» Ta «M3JI0MMCTBOY.

B ExnuknonennyHoMmy cioBHUKY bpokrayza i €dpoHa ciaoBo poc. MOB.
«JIMXOUMCTBOY» OTOTOXKHIOETHCSI 31 CIOBOM POC. MOB. «B3ATOYHHUYECTBO» [2, ¢. 851].
CnoBo poc. MOB. «M3IOMMCTBO» TE€X 3a ycCiMa ETHUMOJOTIYHHUMH CIIOBHUKAM
BU3HAYAETHCS SIK POC. «B3ITOUHUYECTBO» [3, . 208]. ¥V Tomy x EHUMKIONEIUYHOMY
cloBHUKY bpokraysa i1 €dpoHa CIOBYy «B3STOYHHYECTBO» HAIAE€ThCS HACTYIIHE
BU3HAYCHHS: «SIK KPUMIHAIBHUNW IOPUANYHUNA TEPMiH, HE 3YCTPIHa€ThCsl B3arajii B
HalIOMY KpPUMIHAJIbHOMY 3aKOHOJABCTBI, KOTpE IMEpepaxoByeE JIMIIE OKpEeMi BUAM
KOPHUCJIMBUX TIOCAJIOBUX 3JIOYHMHIB, HE 00’ €HYIOUM iX OJHIM HaWMEHYBAaHHSM...».
«BoHO (poc MOB.— «B3ITOYHHYECTBOY») MOJIATA€ B OTPUMAHHI MailHOBOi BUTOJU Bij
MpPUBAaTHUX OCIO 3a 110 abo Oe3MIANIbHICTD B MeXaxX CiIy»KOOBOi KOMIIETEHIIIi
noca1oBoi ocoou. Cy0’eKTOM IaHOTO 3JI0UMHY HE MOXKYTh OyTH MPUBATHI 0COOH, X0Ua
Ti [J1i, 32 sIKI OTpUMaHa BUTOJa, MO POAY CBOEMY 1 BIJHOCWJIACh A0 TaKUX, KOTpa
3a3BUYail BXOAWUTHh B cdepy MisITBHOCTI MocanoBux ocid. 3 iHmoro 0oxy, He Oyje
CKJIaZy 3JIOYMHY, SKIIO TMOCaJoBa 0coba OTpUMaEe HE3aKOHHY BUTOMY 3a Aii, sKi
nepedyBaroTh o3a cdepoto ii AisibHOCT [2, ¢. 213-214].

AHaNI3yl04l €TUMOJIOTII0 HAaBEJEHUX CJIIB MU MOXXEMO 3pOOWTH HACTYIIHI

BHCHOBKHM: MO-TIEpIlE, caMe 3aKOHOAABCTBO PociiichKOi iMIiepii B JOCHIIKyBaHUN
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nepio OyJi0 JaJeKUM BijJ JOCKOHAJIOCTI; TO-APYTe, CTABICHHS J0 KOPYIIIMHUX SBHUII]
OyJl0 JOCUTHh TOJIPAHTHUM TIOYMHAIOUM BIJ HIKYUX BEpPCTB CYCHUIbCTBA Ta
3aKIHUYIOYH CaMOI0 MOJIITUYHOIO eNiToro. [liATBep/HKeHHS OCTaHHBOTO MU MOKEMO
BiHaliT y cnoragax H. Il. BoromroGoBa mpo po3mnoBiab reHepan-an’toTanta. 1. C.
®dporoBa mpo Te, 1o Ko Mukora [ 316paB cBimueHHS PO TE, XTO 3 TyOEpHATOPIB HE
Oepe xabapiB HABITh 3 BIAKYTHHUKIB, TO BUSBUJIOCA 1[0 TAKUX I'yOEpHATOPIB JIUILIE ABOE:
kuiBchbkuil TyOepHarop I. I. dynaykneit 1 koBeHcbkuit A. O. Panuies. [lpo ganuit
dakt Muxonaii | ckazas HacTynHe: «UTo He 6epeT B3ATOK DyHIAYKIIEH — 3TO MOHATHO,
MIOTOMY 4YTO OH Oorar, Hy a eciid He OepeT ux PaguiieB, 3HaUUT, OH YepecCUyp yXK
yecten» [4, ¢. 156]. anuii pakT qae HaM YiTKO 3pO3YMITH CTaBJICHHS CaMOi BEpXOBHOI
Biaau Pociiicekoi imnepii 1o xabapHUIITBA BUIIUX YAHOBHUKIB.

Jlopeunum Oyjie 3rajiaty i Mpo OA103HUM BUIMAJ0K CTOCOBHO BUIIJICHHS TPOIICH
Ha PEMOHT 3pYHHOBAHOTO MOCTa 4uepe3 piuky TiKud, BApTO 3a3HAYMTH, IO JACPIKaBHI
KOINTH BHUAUIUIMCh HAa PEMOHT MPOTATOM TPHOX POKIB, aje MICT Tak 1 He OyB
BiIHOBJICHUH. JlaHuii BUMNAIOK YITKO OmMMcaHWi y BuTA31 13 BcemiggaHOTO 3BITY
cenatopa [lomoBueBa 3 peBi3ii KuiBchkoi ryoepnii 1880 poky.

BuByeHHs Takux KOPYIMLIMHUX CIpaB JO3BOJUTH OO0 €KTUBHO JOCIHIIUTH
OCOOJIMBOCTI MPUYWH Ta HACIIKIB KOPYIIIIHHOT Ta XaOapHUIBKOI JISTILHOCTI. A came
KOHKPETHUX KOPYMIIIHHUX CIpaB UYWHOBHUKIB W CUIbCBKUX CIIYKOOBIIB II0JI0
(¢iHaHCOBUX MaxiHali{, BuJayl (QaibIIUBUX JOKYMEHTIB Ta HEUIILOBUX BHUTpAT
KOIITIB TOIIO.

[IuTaHHs BUBHAYEHHS MPUYUH Ta CYTI LIUX SBUIL, MAJIA P13H1 MOTJISU Y TBOPUUX
HapoOKax TMOMEpeAHUKIB. Y HAyKOBUX JOpOOKaxX JOKTOpa ICTOPUYHHUX HayYK,
npodecopa Ta uieHa-kopecnonaeHta HamionanpHoi akagemii Hayk Ykpainu O.I1.
PeenTa 3a1iicHIOETECA MacIiITaOHE TOCIIIKEHHS €BOJTIOLIT Ta COLIAIbHO-EKOHOMIYHOT
TpaHc(opmallii CycrniyibCTBa B yKpaiHChbKUX IyOepHiax Pocilickkoi immepii cepeuHu
XIX —mouatky XX CTOMTTA. A TaKOK BU3HAYAIOTHCSI OCHOBHI METOA0JIOT14HI METOH
JTOCIIDKEHHST K YKPaiHChKOi 1CTOpPIi B IIJIOMY, TaK 1 OCHOBHUX AaCIE€KTIB MEPioay
ictopii Ykpainu cepenunau XIX — mogatky XX cT. [5]. OcoOnuBo iCKpaBe TEOPETHUIHE

y3arajbHEHHSI Ta MPAaKTUYHE BTUICHHS XapaKTEPHUX MPUKIAAIB SBUIL KOPYMINi Ta
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xabapHu1TBa Oyso BucBiTieHo y aucepTaiii C.C. [Taganku [6].

JlpyruM HamnpsMKOM BHUSBY IPOSIBIB KOPYIIii Ta XaOapHHUIITBA Ha OCHOBI
TEOPETUYHO-METOOJIOTIYHOTO aHaMI3y € PO3risa OOpOoTHOU 3 MPOSIBAMHU IUX SBHILL.
Came ymHHE 3aKOHOJAaBCTBO Pociiickkoi immepii 3mamy XIX ta XX cTomTh Majo
TaKUi HEJOCKOHAJIMM XapakTep, M0 HE MPOCTO CTBOPIOBAJIO CHIPHUSATIMBI YMOBHU Y
CYCIIUIBCTBI JUIsl XaOapHHUIITBA, a i 3BOAMIIO HAHIBEIlb 3aX0IU Jep>KaBHOI OOPOTHOH 3
IMMUA KOPYNUIMHMUMH  sBUIIaMH. [IpukinagomM came Takoro HeEIOCKOHAIOro
3aKOHO/IABCTBA € «YJIOKEHHS PO MOKapaHHA KpUMiHaJbHE Ta BUIIpaBHE» Bia 1845
poky, 402 crarTs Axoro mepeadadana MeBHI BUAM MOKapaHHS 3a XaOapHUIITBO s
JIEp’KaBHUX CIIY»OOBIIIB, ajie SIKIIO0 Xa0apHUK OUIbII-MEHII MOKasBCA, TO TOKapaHHS
MOTJI0 OyTH OOMEKEHE JIUIIIE OTOJIOMIEHHSIM CYBOPOi qoranu [7, ¢. 175].

BucHoBoKk.

OTxe, HaBeNeHI NPUKIATM BUIAJKIB KOPYMIi cepell YMHOBHHUKIB
aJMIHICTPaTUBHO-YIIPABIIHCHKOTO anapary CB1I4aTh MPO MIMPOKY PO3MOBCIOIKEHICTh
Ta TUMOBICTh XaOapHULIbKUX sBULI. OJHIE€I0 13 TOJOBHUX MPUYMH BHCOKOTO PIBHS
Kopymilii Oylia HEeepEeKTUBHICTh TOTOYACHOTO AHTHUKOPYMIIHOTO 3aKOHOJIaBCTBA
Pociiicekoi immepii.

[IpoanamizyBaBiM HaBeJEHI TPHUKIAAM KOPYMNIIWHUX BUMAIKIB  Cepel
aMIHICTPATUBHO-YMHOBHHUIIBKOTO  amapary yMpaBlIiHHS  IMIepii, MOXHa 3
YIEBHEHICTIO CKa3aTd, 10 (OpMyBaHHS CHPUATIMBUX yMOB JJIsl XaOapHUIITBA Y
COIIAIbHO-EKOHOMIYHOMY CEpEIOBHIII CYCMIbcTBa POCINCHKOI iMIIEpii 0CTaTOYHO
3aBEPIIMIIOCH Ta JOCATIO CBOIX BUTOHYEHUX (Gopm y apyrii monoBunHi XIX — Ha
nouyarky XX cronitra. Came TOMY KOPYMIiifHI SIBUIIA Y COLIAJIbHO-€KOHOMIYHIM
JISUBHOCTI  yCIX COLIAJbHUX TPYyH CYCHUIBCTBA HE3AJIEKHOI YKpaiHU BaXKKO
BUKOPIHUTH, OCKUIbKM 3a3HAY€HI KOPYIUIMHI YUHHUKHA MalOTh MOTYXHY 1CTOPUYHY
TPaAJMIIIO HA TEPUTOPIT CyuacHOi YKpaiHu.

Jlo momiOHOro BHCHOBKY MOKHA JIATH 3MIMCHIOIOYM 1CTOPUYHUN  OTJIST
AHTUKOPYILIMHOrO 3aKOHOAAaBCTBA. Ha yKpalHChKHMX 3eMJISIX BIJICYTHIN 1CTOPUYHUNA
JIOCB1J] BOPOBA/KEHHSI €(DEKTUBHUX Ta IMO-CHPABKHHOMY JIEBUX aHTUKOPYMIIHHUX

3aKOHIB, 110 € OJIHIEI0 13 OCHOBHHUX MPHUYMH HEAOJIKIB B AaHTHUKOPYNUIAHOMY
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3aKOHOMABCTBI cy4dacHOi Ykpainu. Came TOMy aHaji3 Ta peTeibHE OCIHiHKCHHS
3aXOJIB JIEPKABHOI MPOTHUIIT KOPYMIlli Ta XaOapHUIITBY Ma€ Ba)KJIWBE MPAKTUYHE

3HAa4YCHHA OJIA CbOT'OACHHS.
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Anomauia. Cmamms npuceésiuena ananizy UKOPUCMAHHS CY4acHo20 incmpymenmy mind map,
AKULL cyeye OISl eeHepayii, cmpykmypuzayii ma 8i000padiceH s HA84AIbHO20 Mamepiany nio uac
BUBUEHHS IHO3eMHOI MO8U. Bcmanoeneno, wo 0anutl iHcmpymeHm, 3a805KU C80ill 8i3yaibHOCmi ma
IHOUBIOYAILHOMY NIOX00Y, MOJice OYMU KOPUCHUM MA YiKasum Oisi 00podKu ingopmayii nio uac
yumarnHa abo aydilo@aHHﬂ ma OJisi 3aC60EHHS NeKCUUH020 | epamamudHoco Mamepiaﬂy, a maKkoasitc
byoe epexmusHuM 01 pPO36UMK) HABUYOK YCHO20 MA NUCEMHO20 MOBIEHHA [ Modce
BUKOPUCOBY8AMUCS K OJis1 Oimell, max i 015 00POCIUX, CNPUSAIOYU DOPMYBAHHIO IX N02IUHO20
MUCTIEHHS Ma MOBHOI ABMOHOMIL

Kniouogi cnoea: mind map, inozemHa mosa, iHcmpymenm, MeHMAIbHA KAPMA, HAGYATbHULL
npoyec.

Berym.

BuBueHHA MOBU — 1€ TPUBAJIUM MPOLEC, AKUM OXOIUIIOE 3aCBOEHHS JIEKCUKH,
rpaMaTUYHUX CTPYKTYP Ta PO3BUTOK MOBJIEHHEBUX HAaBHUYOK, a TAKOXX BUMArae
aKTUBHOI PO3yMOBOI JISUIBHOCTI, MOCTIHHOI MPAKTUKU W OCMUCICHOTO MITXOAY IO
OTpaIlfoBaHHA MOBHOro matepiany. lle 3ByuuTh CKIagHO, MPOTE 3 PO3BUTKOM
TEXHOJIOT1H 3 SIBHIJIOCS 0€37114 IHCTPYMEHTIB Ta METOJIIB i €()eKTUBHOTO BUBUYCHHS
1HO3EMHHUX MOB, III0 JOTMOMAararoTh IIBUJIIIIE PO3BUBATH BCl HEOOX1aH1 HaBHUku. Lli
METOJIY Ta IHCTPYMEHTH 3HAYHO CIPOIIYIOTh MTPOIIEC Ta MOJIETIIYIOTh 00pOOKY HOBOTO

MaTepiay 1 OIHUM 13 TaKHX € iIHCTpyMeHT «Mind map», ab0 MeTo MEHTAJIbHOT KapTH.
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BukJiiax oCHOBHOro marepiaJy.

Mind map abo MeHTalbHa KapTa (TaKOXX I1HTENEKT-KapTa) — 1€ IPOCTHI
OpraHiyHMM crocid YMNopsAIKyBaTH 17ei, TMOHSTTS, 3aBJaHHSA Ta OaraTo 1HIIO1
iHpopMarllii, He OOMExXyoun cede NHIHHOI CTPYKTYpOow. Y IEeHTpl KapTH, SK
MPaBUIIO, MICTUTHCSI OCHOBHA 1714, TeMa ad0 MeTa, BiJl SIKO1 PO3XOIAThCS JIHII-T'UIKH
JI0 CTIOP1AHEHUX T€M 1 KOHKPETHUX MPUKIAAIB, MPOTE, 3 PO3BUTKOM PI13HUX TEXHOJIOT1H
Ta MpOTpaM, MOXHa 3YCTPITH BKe OaraTo Bapialiiifi Ta TOTOBUX NIAOJOHIB IS iX
CTBOpEHHA [3].

MeHTanbpHa KapTa — 1€ YHIBepCaJbHUN METOI, IKUi BUKOPUCTOBYETHCS Y PI3HUX
rajmyssx, 30KpeMa BiH € JOCUTh KOPUCHUM Ta 3pYYHHUM 1 MPH BUBUYEHHI 1HO3EMHOI
MOBH, aJ[Ke, HAIPUKJIAJI, IiJl YaC 3aCBOEHHS IpaMaTUYHOro Marepianxy mind maps
J03BOJISIIOTH CTPYKTYpPYBaTH 1H(OpMAILiI0 y CHOCIO, 110 BIAMOBIIA€ 1HAUBIIYATbHOMY
CTWJIIO COPUMHSATTS, 1 TAKUM YMHOM CIIPOILYIOTH PO3YMIHHS Ta 3araM’STOBYBaHHS
rpaMaTUYHUX TPABWJI 1 BUHATKIB. 3a JOMOMOIOI0 IHTEJIEKT-KapT TaKOXX MOXHa
OTPaIlbOBYBATH 1 PEIICNTUBHI BUIW AISUTHHOCTI TaKl SIK ayAiFOBaHHS Ta YUTaHHS, SIKi
CIIpSIMOBaHI Ha CHpPUUHATTS 1H(OpMaIlii, 3aHOTOBYIOUM KIIFOYOBI CJioBa abo
CJIOBOCITOJTYYEHHS Y (pOpMI po3raimyKeHoi Mepeki BiJl OCHOBHOI TeMH, TUM OLIbIIE
KOJIM HaCTYITHUM 3aBJIaHHSAM € BIATBOPEHHS MOYYTOTO YU MPOUYUTAHOTO [2].

[le edpexTuBHIIIE 1IeH MIIX1] TPOSBISETHCA y MPOLIECT PO3BUTKY MOBJIEHHEBUX
HaBUYOK. [lig yac BMBYEHHS 1HO3€MHOI MOBU HaM IMOTPIOHO 3aCBOIOBATH BEJIHKY
KUTBKICTh HOBO1 1H(oOpMaIlii, y mporeci COpuiHITTS SKOi MU HE JIMIIE YUTAEMO YU
CIIyXaeMo 1i — MU TakoX (OpPMYyeEMO BJIACHE CTaBJICHHS J0 HOBOI'Oo Martepiainy. Mwu
aBTOMATUYHO KJIAcH(iKyeMO OTpMMaHE Ha: KOPUCHE Ta 3aiiBe, LlIKaBe Ta HyJHE, HOBE
Ta BXke BigoMme 1 T.J. TakuMm 4YMHOM, 10 camMoro oocsry oTpumaHoi iHdopmarii
JOJIAa€ThCA 1€ W HOBa — SIK pe3yjibTaT HAIIOrO0 NepeocMHUcieHHsA. Tomy, 1100
e(DEeKTUBHO CKOPUCTATUCS OTpUMaHOI 1H(OpMaIli€to, 1i TOTPIOHO CTPYKTYypYyBaTH,
MIEPETBOPUTHU B 3pYUHY I 3aCBOE€HHS (hopmy. Takuii miaxia J03BOJSIE BHOKPEMHUTH
TOJIOBHE W BIOKMHYTH JpyropsaHe. Lle ocoOimBO KOPUCHO B CHUTyaIlisX, KOJIH,
HAIPUKIIaJ, HEOOXITHO MepeKa3aTH TEKCT BJIACHUMH cloBaMH 03 IMOMNepeaHbOro

3aIuCy TOTO, 110 MJIAHYETHCA I BUPAKEHHS CBOIX JYMOK. Y TaKMX BUIAJAKAX METOJ
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mind map jgoromMarae BUOKPEMUTH Ta CTPYKTYpyBaTH OTpUMaHy iH(opMaIllito, 1o €
HAJ[3BUYANHO BaXXJIMBUM II1J] 4aCc YCHOTO MOBJICHHS. AJIKE MpU MEepeKa3l TEKCTy
BaYKJIMBO HE JIUIIE BIITBOPUTHU 3MICT, a i 3pOOUTH 1€ CIIOHTAHHO, Y TIPOIEC] MOBJICHHS
1 6e3 mucbMoBOi omopu. B npomy Bumaaky mind maps 3a0e3nedyroTh Bi3yalibHE
MIPEACTABJICHHS JIOTIKH BUKJIQAY — Y BUTJIA/I CXEMH 3 KIIFOUOBUMH CIIOBaMH Ta 11€sIMHU,
SK1 CIYTYIOTh OpIEHTUPAMU JJIs1 TOOYI0BHU 3B'SI3HOTO MOHOJIOTIYHOT'O MOBJICHHS.

[{iHHICTHP BUKOPUCTAHHSA 1HTEJIEKT-KapTH MOJIATAE B TOMY, IO IT1JT YaC MOBJICHHS
CTYJCHT, OpIEHTYIOUMCh Ha KIIOYOBI TOHSATTSA, CAMOCTIHO Oyaye pedeHHS,
CIIBBIJIHOCAYM iX 13 KOHTEKCTOM. Ha BiAMIHY BiJ TpaaullifHOTO METOaY, KOJIH
PO3MOBI/Ib MOBHICTIO 3alUCY€ETHCS, a TOTOBI (DOPMYITIOBAHHS 3ay4yIOThbCS, TaKHii
MIJIX1J] CTUMYJIIOE PO3BUTOK THYYKOTO MHUCICHHS. BiACyTHICTH 3a3malneriipb
MiTOTOBJIEHUX PEYEHb CIpHs€ MOBHIA aBTOHOMIi, CHOHYKa€ J0 CIHOHTAHHOTO
(dbopMyTIOBaHHS BUCIOBIIIOBAHD 1, SIK HACIJOK, aKTUBHO PO3BUBAE JKUBE, MPUPOJIHE
MOBJICHHS.

[HTENEeKT-KapTH TaKkoXk €(EeKTUBHO 3aCTOCOBYIOTHCS 1 MiJ Yac MIATOTOBKU [0
J1aJIOTIYHOTO MOBJICHHS, SIKE € HEBII'€MHOIO CKJIAJIOBOIO MPOIECY BUBUCHHS MOBHU.
Tak, Hanpukiaj, MOXKHa HABKOJIO IEHTPAIbHOI TeMH JUCKYCii pO3MINIYBaTH BJIACHI
TyMKH, apryMEHTH Ta TIepeKoHaHHd. Takuii ¢opMar J03BOJISIE  IIBUIKO
30piEHTYBATHUCS B TEMi, yHUKHYTH TPUBAJIOT0 HAMMMCAHHS YEPHETOK 1 30CEPEAUTHCS HA
re’epariii i1ei. Y pe3yabpTaTi yueHb OTPUMYE YITKO CTPYKTYPOBAHUH I1J1aH, 1110 3HAYHO
nosermye ¢hbopMyJIFOBaHHS Ta BIATBOPEHHS TyMOK ITiJl 4yac Oe3MnocepeHboi yq4acTi B
0OrOBOpEHHI.

Mind maps Takok MOXYTb OyTH JA1€BUM IHCTPYMEHTOM 1 JUJIsl 3a1laM’ SITOBYBaHHS
HOBOI JIEKCMKM Ta MOJAJBIIOTO BBEICHHA il JO AKTUBHOTO CIOBHHUKOBOTO 3aracy.
BizyanpHe po3TairyBaHHsS CIIIB y KOHTEKCTI TeMH abO CHUTYyallil CIpHsIE€ Kpaliomy
OCMUCJIEHHIO 3HAuY€HHS, BCTAHOBJICHHIO acoOIlialliii Ta MiJBUILECHHIO WMOBIPHOCTI
iXHPOIO BUKOPHUCTaHHS y BJIACHOMY MOBJEHHI. [Io Toro », y mind maps MoxHa
710J1aBaTh MaJIOHKK a00 CHUMBOJIH, 110 ACOIIIOIOTHCSA 3 HOBUMU CIIOBAMU YH 3MICTOM
TEKCTy, a IIe, B CBOIO 4epry, M0JAATKOBO aKTHBI3y€ BI3yaJIbHY IMaM’STh 1 CIIPHUSE

rIIMONIOMY 3aCBOEHHIO MaTepiaiy.
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Jlist eeKTUBHOIO OINaHyBaHHS JIEKCUKM BAapTO BHKOPHUCTOBYBATHU I1HTEJIEKT-
KapTH, CTBOPIOIOYM MEPEXY HABKOJIO OCHOBHOTO TMOHATTS, JAONOBHIOIOYH HOIO
CUMBOJIAMU 1 300pa)KEHHSIMH, K1 BIUTUBAIOTH HA HAIIIC CIIPUHHATTS, aJ)KE HAIll MO30K
Ha 50 % copuiimae Bce Ha 3ip, TOMY Bi3yanizaiis iH(popMalii € HaJI3BUYaHO
MOTY>KHUM 3aCO00M JIJIsi TOTIOBHEHHS CJIOBHIUKOBOTO CKJIaAy 1HO3eMHOI MOBH [2].

Kpim ycHOTO MOBJICHHS, MEHTaJIbHA KapTa TaKOX JOMOMAara€ pO3BHBATH 1
nuceMHe MOBJieHHs. Hanpukiian, npu HanrcaHH1 TBOPY a0o0 Mepekasy Taka 1HTEeJIeKT-
KapTa CIyryBaTUME IMIATOTOBYOI0 CXEMOI, IO JOTMOMOXE 30eperTu JIOTIKY,
MOCTIAOBHICTD 1 IIUTICHICTh BUKJIQJACHHS AyMOK. Takok mind map Moe JIOMOMOITH
He Juire 3adikCyBaTH KJIIOYOBI 17ei, MO0 YHMKHYTH iX 3a0yBaHHS, a ¥ CTBOPIOE
MIATPYHTS IS TOJAIBIIOT0 PO3BUTKY TyMKH, Te€Hepallii HOBUX (OpMYIIOBaHb Ta
BapiaHTIB BUKJIAIY.

Haenemo nmxde npukian mind map 11t podoTu 3 TeMoro «Reiseny:
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Pucynok 1 - «Mind map Ha Temy “Reisen”»
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Jlanuii npukiaa JOpEeYyHO BUKOPUCTOBYBATU K JJI TPEHYBAHHS Ta PO3BUTKY
YCHOTO (MOHOJIOT1YHOTO Ta M1aJIOTIYHOTO) MOBJICHHS, TaK 1 MUCEMHOTro (HarpuKIIal
U1 HaMCaHHA ecce abo nepekasy). KopucTyrounch 1aH0I0 CXeMOI0 MOKHA MTOBHICTIO
BUKOPHUCTOBYBATH BCIO 1H(opmaIiito abo 4acTkoBo. Takoxx OyBalOTh MOMEHTHU, KOJIU
BUHUKAIOTh TPYAHOIIl y JAEAKHX IyHKTaxX 1 CJIOBa-MiKa3KH MOXYTh JOMOMOITH
chopMyIIIOBaTH BAMOBIIb.

He cniyn 3a0yBatu, 1110 KOXKHA JIFOAMHA MA€ CB1M THUIT MUCJIEHHS, 1 11€ TO3HAYAEThCS
Ha TOMY, SIKHH CmOCi0 CTpyKTypu3ailii, TeHepaiii Ta BiIOOpa)kKeHHS HEOOX1THOT
iH(opmMmarii Ta 1yMok 1jis Hei 3pyuHuid. KpiM Toro, ohopMiaeHHS MEHTaIBHOT KapTH
MO>XHa BUKOHYBATH IIPOCTO B 30IIKTI a00 Ha aJIb,OOMHOMY apKyIili BiJl pyKH, a TAaKOXK
3apa3 iCHye 0arato mporpam, siki JOMOMOXKYTh y BUPIIICHHI JAHOTO TUTaHHS.

Cnig nomaTv Takoxk, 10 el METOJ MIAXOJIUTh SK JOPOCIUM, TakK 1 JITSIM Ta
niutiTkam. OctanHiM OyBa€e 0cOOIMBO BaXKO MPHU BUBYEHHI MOBHU, OCOOJIMBO Y IIKOMI,
Jie Bl y4YHIB 3a3BHYail BUMararmoTh 3aydyBaHHA Marepiany. [lo Toro »x, y mikoiax
PO3BUTOK MOBJICHHEBUX HABUYOK YACTO 3JTUIIAETHCS 1032 HAJISKHOIO yBaror. HaBiTh
SKIIO IIOMY ¥ TIPUAUISETHCS Yac, 3a3BUUail BAKOPUCTOBYIOTHCS 3aCTapiil METOIUKH,
AK1 HE BPaxOBYIOTb Cy4acHI MOTpeOU Ta 1HTEPECH YUHIB. Y IIbOMY KOHTEKCTI METOJ
mind maps 37aTeH BUPIIIUTH OJpa3y KiJbKa BAKIUBHUX MPOOIIEM:

1. IlixBumienHss motuBamii y4HiB. OCKUIBKM MEHTaJIbHa KapTa CTBOPIOETHCS
1HIUBITyaIbHO, KOKEH YYE€Hb Ma€ 3MOTY KPEaTHBHO MIIIATH 10 CTPYKTYypPyBaHHS
Marepiaiy.

2. PO3BUTOK MOBIJIGHHEBUX HABHYOK. BUKOPHCTOBYIOUM BIACHOPYY CTBOpEHIi
IHTEJIEKT-KapTH, YUHI IOCTYIIOBO HABYAIOTHCS (POPMYITIOBATH AYMKH IIBUKO, JJOTTYHO
ta 0Oe3 HaaMipHOro HampykeHHsa. lle momomarae mepelTu Bij 3aydyBaHHS [0
YCBiIOMJICHOTO dbopMyBaHHS ~ BHUCJIOBIIOBAHb,  CIPHUSAIOYM  TPHUPOTHOMY
MPOTyKYBaHHIO MOBJICHHSI.

3. Po3BuTok joriyHoro mmucieHHs. PoGota 3 mind maps po3BuBa€e BMiHHS
y3arajJpHIOBaTH, BCTAaHOBIIOBATH MPUYMHHO-HACITIAKOBI 3B’SI3KM Ta BHUOYIIOBYBAaTH

JIOT1YHY MOCTiAOBHICTh BUKIIATY 1H(pOpMAIIii.
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BucHoBkwm.

Biarak, MokHa BIIEBHEHO CTBEP/IKYBaTH, 110, MEeTOJ mind maps € MOTY>KHHM,
YHIBEpPCAJIbHUM Ta HAJ3BHYAlHO €(PEKTUBHUM IHCTPYMEHTOM Yy MPOIECi BUBUCHHS
1HO3eMHOT MOBH, aJKe Takuil opMar poOOTH 3 HaBUYAJLHUM MaTrepiajioM, Xoua i
notpedye B JESKUX BHUMNAAKaxX OuIblIEe Yacy, MPOTE BOJHOYAC, CIPHUSE PO3BUTKY
CaMOCTIHHOCTI, aKTUBHOMY 3aJIy4€HHIO B HaBYAJIbHUU mpoluec 1 GopMye MO3UTUBHE
CTaBJICHHS J10 BUBYCHHS 1HO3EMHOI MOBH, a OTXe€ € Habarato e()eKTHUBHIIIUM, HikK
POCTE MEXaHIYHE 3ay4dyBaHHS TEKCTIB a00 CITMCKIB CIIiB.

Kpim Toro, Bukopuctanas mind maps cripusi€ pO3BUTKY MOBJIECHHEBHX HaBUYOK,
a TakoX (POpPMyBaHHIO KOMYHIKATHUBHOI KOMIIETEHTHOCTI, JIOTIYHOTO MUCJIEHHS Ta
MOBHOi aBTOHOMII. [HTENEKT-KapTH [OMOMaraloTh CTPYKTypyBaTu i1H(OpMAIliio,
CTIPOIIYBaTH 3aCBOEHHS JICKCUKH, TOKPAIIUTH TMaM’ SITh 1 3a0XOTUTH 10 aKTHBHOI
PO3yMOBOi MiSUTBHOCTI Oyb-SIKOTO YYHS, a/pKe 3aBMSIKA CBOIM BI3yaldbHOCTI Ta

1HUBITyIbHOMY T1AXOAY BOHU €(DEeKTHUBHI y HAaBYaHHI K JITEH, TaK 1 JOPOCIIHUX.
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Abstract. The article is devoted to the analysis of the modern mind map tool using, which serves
to generate, structure and display educational material in the process of foreign language learning.
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Abstract. The article explores the role of semiotic mechanisms in conveying humor and
engaging audiences within the digital media environment. The aim of the study is to analyze humor
as a tool for audience engagement through the lens of semiotics. The research employed general
scientific methods of cognition: analysis, synthesis, induction, deduction, generalization,
systematization, and interpretation. The findings show that humor performs a far more complex
function than mere entertainment and acts as a powerful mechanism for communicative convergence.
The study emphasizes humor’s capacity to create emotional, cognitive, and cultural bridges between
the speaker and the audience. It demonstrates that humorous elements activate key engagement
mechanisms: they capture the audience’s attention, evoke emotional responses, foster recognition of
shared experiences, and stimulate interpretation processes. The research reveals that the disruption
of expectations inherent in humor opens new semantic dimensions for the audience, enabling deeper
message perception and fostering a lasting connection with it. It concludes that humor serves as a
form of cultural encoding that works effectively only when a shared semiotic field exists between the
communicator and the recipient. The article shows that a creative approach to humor, an
understanding of the target audience, and the strategic integration of jokes into communication
Structure transform humor into an effective tool for building trust, delivering information, and
entertaining. Within the framework of Charles S. Peirce’s adapted triadic model of semiosis, the
interaction between representamen, interpretant, and object in the modern digital context is explored,
offering new insights into the nature of humor as a communicative mediator between meaning,
emotion, and cultural background. The practical value of the research lies in establishing a
theoretical and applied foundation for the effective use of humor in media communication, marketing,
and public speaking.

Keywords: semiotics, humor, audience, communication, engagement.

Introduction

In today’s information and communication environment, the issue of audience
expansion has become one of the key objectives in both digital marketing and the
broader sphere of sociocultural communication. Brands, media organizations,
educational platforms, and independent content creators compete for user attention,
which drives them to adopt increasingly sophisticated engagement strategies. Among
these, humor stands out as a particularly powerful tool — emotional, cognitive, and
cultural in nature — that helps establish a strong connection with the audience, lower
perceptual barriers, and stimulate interaction.

Despite its popularity, humor remains a complex phenomenon that defies

universal definition. It operates at the intersection of emotional experience, cognitive
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dissonance, and cultural codes, which makes it a subject that requires thorough
scholarly analysis. What one viewer finds amusing may appear incomprehensible or
even inappropriate to another, highlighting humor’s dependency on shared systems of
values, symbols, and meanings within a specific social group. In this sense, humor can
be regarded as a form of sign activity that produces effects only within a particular
semiotic context.

This makes the analysis of humor through the core principles of semiotics — the
study of signs, their structure, function, and interpretation — both methodologically
sound and practically relevant. A semiotic approach allows for an exploration of how
humorous elements are encoded, transmitted, and decoded in communication, and how
they can be tailored to different audiences to maximize engagement. This
interdisciplinary perspective enables humor to be viewed not just as an aesthetic
category, but as a tool of purposeful semantic interaction that plays a key role in
contemporary cultural dynamics.

The role of semiotics in conveying humor and engaging audiences remains
underexplored in academic literature. Although there are individual theoretical works
on the subject, comprehensive studies that examine the interplay between humor, sign
systems, and audience responses are still fragmented. For this reason, the research drew
upon theoretical sources dedicated to the separate components of this topic.

Among the classic theorists of semiotics, significant contributions were made by
thinkers such as F. Saussure [6], who laid the groundwork for modern linguistic
semiotics, and C.S. Peirce, whose theory was systematically interpreted by T.L. Short
[7]. These theoretical foundations provide insight into how signs function in
communication, including in the context of humor. Another notable contribution
comes from R. Barthes [2], whose concept of “myth” as a second-order semiotic
system explains how humorous imagery acquires cultural meaning.

Among contemporary scholars, S. Thompson [9] focuses on the use of visual and
textual signs in humor, analyzing internet memes as subjects of semiotic inquiry. M.
Turner [10] applies semiotics to the study of comedic art, uncovering the mechanisms

behind the creation of comic effects. The article by O. Alvarado, V.V. Abeele, D.
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Geerts, and K. Verbert [1] addresses the semiotic interpretation of algorithmic
recommendations, including in the context of emojis, which also relate to humorous
elements in digital settings. A deeper understanding of humor’s effect on the
audience’s psychophysiological state is provided by R.A. Martin [5], whose research
centers on laughter as a social indicator.

Additional sources were consulted that reflect current perspectives on the use of
humor for audience communication, including work by A. Boone [3], who emphasizes
the effectiveness of humor in public speaking. A study by M. Krypchuk, R. Nabokov,
V. Rozhkovska, K. Chepura, and H. Sukhomlyn [4] plays an important role in
exploring the semiotic landscape of theatrical direction, allowing for an interpretation
of stage humor through the lens of sign systems.

Despite the availability of literature covering individual aspects of the topic, there
is a noticeable lack of systematized material specifically focused on the role of
semiotics in the transmission of humor. Therefore, using various scientific methods of
inquiry, the information was analyzed, grouped, and systematized in accordance with
the study’s theme.

The aim of the article is to analyze humor as a tool for audience engagement
through the lens of semiotics. In order to achieve this aim, the study will address the
following tasks: first, describe the essence of semiotics as a scientific discipline and
define its structural features; second, identify the semantic and communicative links
between humor and the semiotic nature of the sign; third, examine the mechanisms
through which humor influences audience engagement in the context of modern media.

Research results

Semiotics as a scientific discipline originates from classical and scholastic
traditions of studying sign systems within the frameworks of logic, rhetoric, and
poetics. As noted by Sinha C., the term semion (Greek — “sign”) likely emerged in the
context of Hippocratic or Asclepiadean medicine, which was based on a symptomatic
approach and inductive diagnostics, interpreting external manifestations (symptoms)
as representations of internal states [8]. This view of signs as tools for uncovering

hidden meanings laid the groundwork for semiotics as a metatheory of interpretation.
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In the modern era, semiotics was systematized through the work of two thinkers:
Swiss linguist Ferdinand de Saussure (1857—-1913) and American philosopher Charles
Sanders Peirce (1839-1914). Saussure F. [7] proposed a dichotomous model of the
sign, where each sign consists of the signifier (signifiant) — the auditory or visual
image, and the signified (signifi¢) — the concept or idea behind the sign. According to
Saussure, meaning arises not from any intrinsic property of the signifier, but from its
position within the structure of language as a system of differences [7].

Peirce, on the other hand, developed a triadic model in which the sign is composed
of the representamen (the material form), the object (what the representamen refers to),
and the interpretant (the mental response generated in the interpreter’s mind). He also
identified three types of signs:

¢ iconic, based on resemblance between the sign and the object;

¢ indexical, characterized by a causal or spatial connection with the referent;

e symbolic, relying on convention and social agreement [7].

Further development of semiotics in the 20th century is associated with the work
of Roland Barthes, who in the 1960s applied Saussure’s model to the analysis of sign
structures in mass culture: advertising, fashion, travel, photography, and more [2].
Barthes remained committed to Saussure’s idea of the dual nature of the sign but
significantly reinterpreted it. In his approach, the signifier and the signified are not in
a one-way relationship, but rather in a dynamic interaction shaped by specific historical
and cultural contexts. Unlike Saussure, Barthes did not see signification as a
straightforward directional process. Instead, he treated it as an open system in which
the signifier and signified can exchange roles or exist in an unstable relationship [2].

This theoretical shift is crucial for understanding humor as a semiotic
phenomenon. Since humor often operates by deliberately disrupting expected
relationships between signifier and signified, it reveals the sign’s potential for semantic
shift, play on meanings, and critical signification. It is precisely the instability of the
sign system — not its rigidity — that generates the comic effect. In this sense, humor can
be viewed as a form of interpretive play that unfolds within culturally determined codes

and requires the recipient’s active involvement in meaning construction.
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According to Charles S. Peirce, a sign represents something else — in other words,
it mediates between a sensory stimulus (the representamen) and the conceptual content
(the object) [7]. In the context of humor, the sign functions as a semantic provocation
that triggers an interpretative process, ultimately producing a comic effect. A joke,
visual image, or wordplay acts as a representamen. However, for it to be perceived as
funny, the audience must share a certain semantic code or cultural convention that
allows the sign to be interpreted in a humorous way. This reflects the symbolic nature
of the sign in Peirce’s system — meaning is not inherent in form but arises through
social agreement [7].

In other words, humor becomes possible only within a shared semiotic field. A
clear example of this is intercultural misunderstanding: something perceived as
humorous in one sociocultural context may be incomprehensible or even offensive in
another. For instance, red in Western cultures is often associated with “prohibition” or
“danger” (traffic lights, warning signs), while in Indonesia it may signify “death” or
carry other ritual meanings, depending on the region (yellow in Jakarta, white in
Central Java) [9]. This demonstrates that signs are culturally determined, and laughter
as a response to humor arises only when the interpretant is formed within an
appropriate semiotic context.

In the case of digital humor (memes, video jokes, internet idioms), many
humorous signs rely on secondary symbolism or memetic constructions whose
meanings are accessible only to those within the relevant community. This dependence
on the user’s interpretive competence highlights the fact that humor is not universal by
nature — it is always socially and culturally marked [9].

Additionally, certain phenomena that are not inherently humorous may become
comic through re-signification or “semiotic shift.” In cultural traditions (such as those
of the Javanese), even natural events can acquire symbolic meanings when interpreted
within a particular belief system (e.g., an earthquake as “God’s anger,” or a trembling
hand as a sign of future profit) [9]. Similarly, in humor, familiar or neutral phenomena
may gain comic significance through recontextualization, which occurs in the process

of semiosis.
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Thus, semiotics makes it possible to conceptualize humor as a sign activity
functioning through the dynamic of representation, reference, and interpretation.
Humor not only uses signs, but also actively produces them — often through the
disruption of expected interpretations or the disjunction between form and content,
which creates comic tension.

Based on the research of C.S. Peirce, the significance of semiotics in humor and

audience engagement can be summarized through the stages presented in Table 1.

Table 1 — Stages of the impact of semiosis and humor on audience engagement

according to the theory of C.S. Peirce

Stage of semiosis
(according to C.S.
Peirce)

Function in the humor process (in
the context of online audience
engagement)

Effect on audience
engagement

1. Representamen
(the external form of
the sign: image, text,
sound, video clip,
meme, etc.)

Acts as the initial stimulus that triggers
a reaction. In the digital space, this
could be a micro-video, a headline, a
meme frame, or a humorous phrase. It
must be instantly recognizable and
spark immediate interest.

Generates the first visual or
emotional hook. A high level of
clickbait potential or aesthetic
appeal encourages the user to
engage (view, like, share,
comment).

2. Object (the
meaning indicated
by the
representamen:
event, stereotype,
social phenomenon,
memetic template)

Establishes the cultural or social
context that allows the audience to
“recognize” the joke’s meaning. For
online audiences, a shared background
(current events, trends, media figures,
social situations) is essential.

Encourages identification with a
community and recognition of
collective experiences or
feelings. This boosts emotional
engagement and willingness to
interact further.

3. Interpretant
(cognitive
interpretation of the
representamen and
its meaning)

The audience interprets the humorous
signal based on their experience and
understanding of the context. In the
digital environment, this happens
quickly—within seconds, the user
decides whether it’s “funny” or not.

Triggers an immediate reaction:
laughter, sarcastic comment,
emotional feedback. The user
may share the content or leave a
response, which is a form of
active participation.

4. Dynamic
interpretant
(expansion of
interpretation;
awareness of deeper
layers of meaning)

The interpretation deepens—for
example, satire, irony, criticism of
authorities or cultural practices is
recognized. It becomes not just a joke,
but a social statement or reflection.

Leads to deeper engagement:
the user not only laughs but
relates the content to their own
values or beliefs. This
stimulates discussion, debate,
and content virality.

5. Infinite semiosis
(each new
interpretant
generates a new
representamen)

Generation of secondary content:
remixes, parodies, reactions, new
memes based on earlier ones. The
audience becomes an active participant
in the semiotic process, creating new
signs.

A memetic ecosystem emerges.
The audience engages in a
prolonged cycle of interaction,
producing creative variations
and spreading humor to new
audiences. This engagement is
deep and sustained.

Systematized and adapted according to the theory of C.S. Peirce
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Overall, the theory of humor’s influence has been extensively explored by Martin
R.A., who in his study Humor, laughter, and physical health defines humor as a
communicative and aesthetic form that plays a significant role in expanding audiences,
especially within a cultural and media context increasingly shaped by visual
information and algorithmic content management. In this process, semiotics serves as
a key mediator — it provides tools to analyze how humorous elements become
understandable and relevant to different types of audiences.

According to Martin, comic enjoyment has an aesthetic dimension and, in many
cases, 1s equivalent to an artistic experience. He argues that comedy, like other forms
of art, has the power to change our perception of reality by presenting the familiar in
an unfamiliar light, thereby enriching cognitive activity [5]. At the same time, he warns
against reducing humor to a purely entertaining phenomenon, emphasizing that it can
be painful, sharp, and even critical — capable of provoking an ambivalent reaction, such
as laughing through tears. This duality of comic experience makes humor an especially
effective tool for cultural engagement, as it operates on the boundary between
intellectual reflection and emotional response.

In this context, semiotics enables humor to be viewed not as an isolated effect,
but as the result of an interpretive process, in which the representamen (external form
— text, image, joke) acquires meaning only through its interaction with the cultural
object and the interpretant — that is, the audience performing the interpretation [6,8].
As Martin points out, the aesthetic appreciation of the comic depends on the
interpreter’s ability to recognize the subtle properties of humorous signs — tension,
incongruity, irony, grace, and so on [5]. This sensitivity is not innate but developed
through practice and learning and, as a result, can be cultivated in order to expand the
shared semiotic field between the author and the audience.

Humor becomes a tool of engagement precisely when it functions as a language
with sign structures that can be decoded. According to Turner M., properly evaluating
any form of human activity requires an understanding of its symbolic forms. In the case
of humor, this means knowing how to read social codes, allusions, and cultural

contexts. It is semiotics as the study of signs and symbols that enables the identification
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of these codes and reveals how they operate in the communicative space, including the
digital environment [10].

The relevance of a semiotic approach to humor is especially heightened in the
algorithmic landscape of digital culture, where content consumption is driven by
recommendation systems. For example, as shown in the study by Alvarado et al.,
services like Netflix use algorithmic systems based on personalized interaction
scenarios to shape which humorous (and other) products become visible to users [1].
In this context, humor is not merely perceived but constructed in accordance with prior
experience, visual preferences, and cultural patterns inferred from user behavior. The
interface acts as a mediator in shaping the semiotic field—it is within the interface that
humorous codes are either activated or lose relevance.

This highlights another important aspect: audience expansion is only possible
when humorous content is designed not as universal, but as semiotically adaptive —
capable of incorporating different social, cultural, and individual levels of
interpretation. As emphasized by Krypchuk et al., contemporary understandings of
directing (and, more broadly, of communicative structuring) are based on an expanded
semiotic field, in which meaning is not fixed but constantly constructed through
interpretive acts [4]. It is this openness and dynamism of semiotic structures that makes
humor a universal yet contextually specific form of engagement.

Thus, humor and semiotics together form a complementary system in which
humor functions as a catalyst of meaning, and semiotics provides the analytical
framework for understanding how those meanings operate, circulate, and transform
within the media space. This combination enables flexible and strategic work with
audiences — engaging them, enriching their experience, reinterpreting shared meanings,
and expanding communication through access to new codes, new signs, and new
interpretations [3].

Conclusions

Therefore, humor emerges not merely as an entertainment tool, but as a powerful
mechanism of communicative convergence that helps build emotional, cognitive, and

cultural bridges between the speaker and the audience. As the presented material
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demonstrates, humor activates key mechanisms of engagement: it captures attention,
prompts recognition of shared experience, evokes emotional response, and encourages
interpretation. It is the ability of humor to disrupt expectations while simultaneously
opening up new semantic horizons that makes it an effective tool for fostering deep
and lasting audience connections.

It is important to remember that humor is also a form of cultural encoding that
works only in the presence of a shared semiotic field between the author and the
recipient. Understanding the audience, creativity in delivery, and the strategic
placement of humorous elements within a message structure can turn humor into a
highly effective engagement strategy — capable of informing, entertaining, and building

trust at the same time.
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Abstract. The article analyzes the impact of microclimatic conditions in calf housing on their
health, with a particular focus on the prevention diseases. Key microclimate parameters
(temperature, relative humidity, air velocity, concentration of harmful gases, dustiness) and their
normative values for calves of different age groups are highlighted. The results of the author's own
research on the relationship between microclimate deviations and increased morbidity in young
animals are presented. The necessity of a comprehensive approach to optimizing housing conditions,
including effective ventilation, heating, proper lighting, and timely waste removal, is substantiated.
Practical recommendations for implementing effective measures to improve the microclimate in calf
houses are proposed to reduce economic losses in cattle breeding.

Key words: calves, microclimate, veterinary hygiene, disease prevention, respiratory diseases,
livestock buildings.

Introduction.

Modern livestock farming requires high standards of animal husbandry and
feeding to ensure their health, productivity and economic efficiency. This issue is
especially acute in dairy and beef cattle breeding, where the growth and preservation
of young animals is the key to the success of the farm. Diseases of young animals,
especially respiratory and gastrointestinal diseases, lead to significant economic losses
due to reduced live weight gain, increased treatment costs and mortality.

One of the key factors that significantly affects the health of calves is the
microclimate of livestock facilities. Suboptimal indicators of temperature, humidity,
air velocity, as well as high concentrations of harmful gases (ammonia, hydrogen
sulfide, carbon dioxide) and dust negatively affect the immune system of young
animals, making them more vulnerable to pathogens [3, 5]. The National Standard of

Ukraine DSTU 4123:2006 is important for assessing air quality [2]. In addition, an
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unfavorable microclimate can directly affect digestion and metabolism, reducing the
digestibility and absorption of nutrients from feed, and cause protein metabolism
disorders.

The problems of microclimate impact on animal health have been the subject of
research by many domestic and foreign scientists. Among the leading Ukrainian
researchers in this field, it is worth noting the works of such scientists as Protopopov
M.M. [3] and Khomenko V.M. [5], who emphasized the importance of housing
hygiene in their textbooks on veterinary hygiene. Kovalenko V.O. [1] studied the effect
of microclimate on the productivity and morbidity of cattle. Stepanenko S.V. [4]
devoted his work to the sanitary and hygienic assessment of the air environment of
livestock premises.

Foreign scientists also paid considerable attention to the study of the relationship
between environmental conditions and animal health and productivity. In particular,
M.M. Smith and T.J. Divers [14] in their works consider the impact of the environment
on internal diseases of large animals. The issue of animal welfare and the impact of the
environment on it is comprehensively covered by J. Webster [19]. Studies of the
influence of housing conditions on the welfare of dairy cows were conducted by Cook
N.B. and Nordlund K.V. [8], Tucker K.B. and Viri D.M. [16], as well as a group of
scientists von Keiserling M.A.G. et al. The relationship between housing conditions
and lameness of dairy cows was studied by Smith I. et al. [13]. Fricke R. and colleagues
[11] reviewed environmental monitoring to assess the welfare of dairy cattle.
Environmental management practices on dairy farms were studied by Barkema G.V.
et al. [6].

The impact of microclimate on the health and welfare of other animal species is
also the subject of active research. For example, Yanchuk O. et al [20] consider
technologies for regulating microclimate in organic livestock. Pradhan S. et al. [12]
reviewed the impact of microclimate on the growth and behavior of buffaloes. For pigs,
the study by Choi G. et al. [7] studied the correlation between animal parameters and
environmental parameters. Chykhovska M. et al [9] reviewed the impact of

environmental enrichment on pig welfare. Toma N. et al. [15] investigated the effect
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of environmental conditions on the health of weaned piglets. The issue of air quality in
livestock facilities and its risks to animal and human health were reviewed by Watson
K.M. [18]. A general review of the scientific literature on animal welfare and the
environment was carried out by Dawkins M.S. [10].

Despite a significant number of studies, the issue of comprehensive microclimate
optimization in modern conditions of intensive livestock production remains relevant
and requires further study and implementation of practical recommendations, which
was the purpose of this study.

The aim of the study was to investigate the effect of various microclimate
parameters in calf housing on their physiological parameters, health status and feed
intake efficiency, as well as to develop practical recommendations for disease
prevention by optimizing hygienic conditions.

Materials and methods of research.

The research was carried out on the basis of the Shcherbych farm in the period
2023-2025. The object of the study was calves of the dairy period of cultivation (from
10 to 90 days) in the amount of 100 heads, and the premises in which they were kept.

Two groups of calves were formed. Control group (n=50): kept in standard farm
conditions. Experimental group (n=50): for which measures to optimize the
microclimate were implemented.

Microclimate monitoring: measurement of microclimate indicators was carried
out monthly, three times a day (morning, afternoon, evening), throughout the study
period. The following devices were used: digital thermo-hygrometer (air temperature
and relative humidity), anemometer (air velocity), gas analyzers (ammonia (NH3) and
hydrogen sulfide (H,S) concentration), portable CO, meter (carbon dioxide (CO»)
concentration), dust content was determined by gravimetric method using an aspirator.

Assessment of calves' health and productivity: clinical examination included daily
inspection of calves for signs of respiratory (coughing, sneezing, nasal discharge,
shortness of breath) and gastrointestinal (diarrhea, refusal to feed) diseases. The
morbidity was recorded by keeping individual records of morbidity, duration of illness,

and mortality. Average daily live weight gain was determined by monthly weighing of
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calves.

Assessment of feed digestibility and protein metabolism: Determination of feed
digestibility and assimilation (a balance experiment was conducted on 5 calves from
each group at the age of 60 days using generally accepted methods). Biochemical blood
test (blood samples were taken from calves from each group at the age of 30 and 60
days to determine the level of total protein, albumin, globulins, urea and creatinine
using standard laboratory kits).

Measures to optimize the microclimate (for the experimental group): Installation
of supply and exhaust ventilation with automatic regulation of air exchange intensity
depending on temperature and concentration of harmful gases. Use of additional
heating in winter (infrared lamps/heat guns) to create localized comfort zones.
Regularly adding dry adsorbents (e.g. limestone, zeolite) to the bedding to bind
ammonia and reduce moisture. Optimization of the manure removal and litter
replacement regime.

The data obtained were processed using MS Excel. The methods of analysis of
variance, Student's t-test for comparing mean values, and correlation analysis were
used. The difference was considered significant at p < 0.05.

Research results and discussion. The conducted studies revealed significant
differences in microclimate indicators between the control and experimental groups, as
well as their impact on calf health, feed efficiency and protein metabolism.

Analysis of microclimate indicators. In the control group, frequent deviations
of microclimate indicators from zoohygienic standards were observed. In particular, in
winter, the air temperature often dropped below optimal values (up to +5°C), and the
relative humidity exceeded 85%. Ammonia concentration reached 25-30 mg/m?® (with
a limit of 20 mg/m? for calves), and carbon dioxide - 0.35-0.4% (with a limit of 0.25%).
Dustiness was also higher than normal, which is typical for calf houses with low
thermal protection qualities of structures and inefficient ventilation. In the
experimental group, due to the implemented optimization measures, which, in
particular, included the use of infrared emitters for local heating of calf rest areas, the

microclimate indicators were much more stable and met zoohygienic standards. The
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temperature was maintained within +15...4+22°C (up to +28°C in the local heating
zone), and the relative humidity was 60-75%. The ammonia concentration did not
exceed 10-15 mg/m?, carbon dioxide - 0.15-0.2%. The dust level was minimal. This
confirms the data of Buyarov V.S. and co-authors [4], who emphasize the effectiveness
of infrared radiation for creating comfortable conditions and reducing the concentration
of harmful gases in the area of young animals.

Influence of microclimate optimization on the health and productivity of calves
(during the study period). Table 1 analyzes the microclimatic indicators in the calf
housing, including air temperature, humidity, and the concentration of harmful gases -
ammonia and carbon dioxide - in the control and experimental groups.

The air temperature in the room where the control group of calves was kept was
lower than the recommended zoohygienic standards and amounted to 13.0 = 0.8°C.
Such a temperature regime is insufficient for the comfortable existence of young
animals, as the optimal values range from 16-20 °C. Instead, in the experimental group,
the temperature reached 19.0 £ 0.5 °C, which indicates the effectiveness of measures
aimed at preserving heat. Such a microclimate helps to reduce heat loss and the need
for additional energy expenditure for thermoregulation in calves, which generally has

a positive effect on their growth and productivity.

Table 1 - Influence of microclimate optimization on the health and productivity of

calves (M = m, n=50)

Indicator Control group Experimental group
Microclimate (average values)

Air temperature, °C 13.0+0.8 19.0£0.5

Relative humidity, % 89.0+ 1.5 71.0+ 1.0

NH; concentration, mg/m?> 280+ 1.2 13.0+0.7

CO: concentration, % 0.40+0.02 0.18 £0.01

Disease incidence, %.
Respiratory diseases 45.0 15.0
Gastrointestinal diseases 30.0 10.0
Total mortality 8.0 2.0
Productivity
Average daily weight gain, g 682 £25 803 + 20

Authoring: own research
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The relative humidity in the control room was high and amounted to 89.0 & 1.5%.
Such conditions are unfavorable because they promote the active development of
pathogenic microflora. In turn, in the experimental group, the air humidity decreased
to 71.0 £ 1.0%, which corresponds to the optimal normative values (60-75%). This
decrease may be due to improved ventilation or reduced moisture evaporation from the
litter. This level of humidity ensures better environmental hygiene, reduces air
pollution and minimizes the risk of respiratory diseases.

The concentration of ammonia (NHs) in the air of the control room exceeded the
permissible limits and reached 28.0 = 1.2 mg/m? with the recommended limit value of
<20 mg/m?. This poses a threat to the health of calves, as ammonia irritates the
respiratory tract and suppresses the epithelium. In the experimental group, the
concentration of this gas was much lower - 13.0 £ 0.7 mg/m?, which indicates an
effective air purification system and a positive effect on the general condition of the
respiratory system of animals.

The level of carbon dioxide (CO2) in the room where the calves of the control
group were kept was 0.40 + 0.02%, which indicates insufficient air exchange. In the
experimental group, this indicator was at the level of 0.18 = 0.01%, which fully
complies with acceptable zoohygienic standards (no more than 0.25%). This indicator
is evidence of effective ventilation, which ensures proper gas exchange, reduces the
risk of hypoxia and general metabolic stress in animals.

In general, the conditions in the experimental group were much closer to
optimal, which indicates the effectiveness of the implemented measures to
improve the microclimate and their positive impact on the health and productivity
of calves.

The results shown in Table 2 demonstrate a significant relationship between
the microclimate parameters in calf housing and the digestibility and assimilation
of fermented feed. Changes in microclimatic conditions in the experimental group
provided a significant improvement in physiological processes associated with

digestion and metabolic absorption of nutrients.
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Table 2 - Influence of microclimate on the digestibility and assimilation of fermented

feed in calves, %.

. Control | Experimental Increase in the
Indicator .
group group experimental group, %.
Digestibility of fermented feed 78.5+1.2 87.6+ 1.0 9.1-10.1
Digestibility of fermented feed 72.0+ 1.0 78.2+0.8 6.2-6.3

Authoring: own research

Digestibility of fermented feed. In calves of the control group, the level of
digestibility of fermented feed was 78.5 & 1.2%, which is within the permissible values,
but does not reach the optimal level. In the experimental group, where measures were
taken to stabilize the air temperature (within the zoohygienic norm), reduce relative
humidity, and reduce ammonia and carbon dioxide concentrations, the digestibility rate
increased to 87.6 + 1.0%. The absolute increase of 9.1-10.1% is statistically significant
and indicates an increase in the efficiency of the gastrointestinal tract.

The physiological rationale for such changes is that under conditions of thermal
comfort and normalized gas composition of the air, calves reduce energy consumption
for thermoregulation, which directs the body's resources to enhance digestive
functions. In addition, improved housing conditions contribute to the formation of a
stable rumen microflora, activation of enzymatic activity and optimization of the
hydrolysis of feed components.

Digestibility of fermented feed. The digestibility of fermented feed in the control
group was 72.0 £ 1.0%, while in calves of the experimental group it reached 78.2 +
0.8%, which is 6.2-6.3% higher. This indicates not only improved digestion, but also
more efficient transportation and absorption of nutrients into the systemic metabolism.
This result can be explained by the effect of the improved microclimate on the
functional state of the respiratory and circulatory organs, which provide oxygen supply
to tissues necessary for cellular metabolism.

Reducing the concentration of ammonia in the air helps to reduce irritation of the
mucous membranes of the respiratory tract, and therefore reduce stress in animals.

Improved ventilation, which has led to a decrease in CO: levels, promotes better gas
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exchange, increases tissue oxygenation and overall metabolic activity, including
absorption processes in the small intestine. Reducing humidity, in turn, reduces the risk
of bacterial overgrowth, which also has a positive effect on the overall condition of the
gastrointestinal tract.

The experimental data obtained convincingly confirm that optimizing the
microclimate in calf housing has a direct positive effect on the digestibility and
assimilation of fermented feed. Ensuring an appropriate temperature regime, reducing
air humidity and gas load (NHs and CO:) creates a physiologically favorable
environment for the normal functioning of the calves' digestive system. This, in turn,
increases the efficiency of feed utilization, helps to accelerate growth, improve health
indicators and reduce veterinary costs.

Thus, rational microclimate regulation should be considered as one of the leading
factors in improving the efficiency of feeding and keeping young cattle, in particular
when using high-quality fermented feed.

The data presented in Table 3 reflect the effect of microclimatic conditions on the
main biochemical parameters of protein metabolism in the blood of calves. Comparison
of the control group (suboptimal microclimate) with the experimental group (optimal
microclimate parameters) reveals significant changes in both the concentration of
protein fractions and the levels of nitrogen metabolites, which allows us to judge the

general state of protein and energy metabolism in the body of young animals.

Table 3 - Indicators of protein metabolism in calves under different microclimatic

conditions (M + m, n =15)

Indicator Contr(;:l ;gcl;‘(:;::z ”(is‘zltz)optimal Experin’:;:;lj;;::g)(opﬁmal
Total protein, g/l 68.5+1.5 742+ 1.0
Albumin, g/l 32.1+0.8 36.5+£0.7
Globulins, g/l 364+ 1.0 37.7+0.9
Urea, mmol/l 5.8+0.2 4.1+0.1
Creatinine, umol/L 953+£25 82.1+2.0

Authoring: own research
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As can be seen from Table 3, in the control group, the concentration of total
protein was 68.5 = 1.5 g/l, which is at the lower limit of the physiological norm for
calves, while in the experimental group this figure increased to 74.2 = 1.0 g/l. An
increase in the level of total protein may indicate an improvement in the synthetic
function of the liver and more active protein nutrition, which, in turn, is a consequence
of better digestion and absorption of feed in an optimal microclimate. The positive
dynamics also indicates a general increase in the metabolic activity of the calf's body.

The level of albumin in the experimental group was 36.5 £ 0.7 g/l against 32.1 +
0.8 g/l in the control group. Albumin is the main plasma transport protein that also
plays a key role in maintaining oncotic pressure. Their increase indicates a stable
functional activity of the liver, improved detoxification and more efficient protein
metabolism under normalized microclimate conditions. This indicates that not only
quantitative but also qualitative changes in protein metabolism occurred in the
experimental group. Globulin values in both groups remained relatively stable: 36.4 +
1.0 g/l in the control group and 37.7 £ 0.9 g/l in the experimental group. A slight
increase may indicate the activation of immunobiological processes in the body of
calves due to a decrease in the impact of microclimate stressors. This is especially
important during the period of intensive growth, when the immune system is still in the
process of formation.

The concentration of urea in the experimental group was significantly lower (4.1
+ (0.1 mmol/L) compared to the control group (5.8 = 0.2 mmol/L). The decrease in urea
content indicates a decrease in the intensity of protein catabolism, which is typical for
conditions of reduced stress load and improved energy supply. In combination with
high levels of total protein and albumin, this indicates the predominance of anabolic
processes in metabolism. The level of creatinine, a marker of protein metabolism and
muscle activity, in calves of the control group was 95.3 = 2.5 mmol/l, while in the
experimental group it was 82.1 =2.0 mmol/l. A decrease in this indicator may indicate
a decrease in muscle protein breakdown due to a decrease in metabolic stress. This is
consistent with other indicators and confirms the positive effect of the optimal

microclimate on the overall metabolism.
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The data obtained confirm that the optimal microclimate parameters (temperature,
humidity, air gas composition) have a significant positive effect on protein metabolism
in calves. The increase in total protein and albumin levels, combined with a decrease
in urea and creatinine content, indicates the activation of anabolic processes and an
overall improvement in metabolic functions. Such changes create prerequisites for
intensive growth, increased immune resistance and reduced morbidity in young cattle.

Taking into account the results obtained, it was proved that the optimization of
the microclimate in livestock facilities significantly affects the protein metabolism of
calves. The calves of the experimental group, which were kept in optimal conditions,
had significantly higher levels of total protein and albumin in the blood serum
compared to the control group. This indicates more intensive protein synthesis and a
better state of protein metabolism. At the same time, the levels of urea and creatinine,
nitrogen metabolism products that are indicators of protein catabolism and kidney
burden, were significantly lower in the experimental group. This indicates more
efficient use of feed nitrogen and less protein degradation in the body under
comfortable conditions. Improving the microclimate helps to stabilize the
morphobiochemical composition of the blood and stimulate metabolic processes.

Summary and conclusions The results obtained convincingly confirm the
important, even critical role of microclimatic parameters in ensuring the health,
productivity and metabolic stability of young cattle. In particular, the use of infrared
heating as an element of a comprehensive microclimate control system has
demonstrated high efficiency in creating a favorable environment for calf growth.

The presence of elevated concentrations of toxic gases in the air, such as ammonia
(NHs), hydrogen sulfide (H2S) and carbon dioxide (CO-), combined with a violation of
the optimal temperature and humidity conditions, creates chronic stress on the animal
body. This effect is realized through a number of physiological mechanisms: damage
to the mucous membranes of the upper respiratory tract, impaired mucociliary
clearance, and suppression of local and systemic immunity. As a result, the risk of
infection with bacterial and viral agents increases, leading to the development of

respiratory diseases, stunted growth and reduced feed conversion.
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Improving microclimate parameters has not only a local effect on respiratory
function, but also a systemic effect, which is expressed in increased efficiency of
digestion and absorption of nutrients. Creating a comfortable thermal environment,
reducing the level of gas pollution and normalizing humidity help reduce energy costs
for thermoregulation and detoxification, which in turn allows more resources to be
allocated to synthetic and metabolic processes. This is confirmed by the positive
dynamics of digestibility and assimilation of fermented feed, as well as an increase in
the level of total protein and albumin in the blood serum of calves.

Thus, microclimatic conditions cannot be considered solely as a component of
zoohygienic support - they are a full-fledged regulator of internal homeostasis,
including metabolic processes, immune status and adaptive reactions of the body.

An integrated approach to microclimate optimization, which combines effective
ventilation, spot infrared heating, hygienic replacement and dry bedding, has
demonstrated its effectiveness in the study. These conclusions are in line with the
results of numerous modern scientific publications, which also emphasize the
importance of a stable microclimate for the normal functioning of the respiratory,
digestive and immune systems of animals.

Compliance with the recommended zoohygienic standards has a direct economic
effect: it reduces morbidity, reduces the cost of veterinary interventions, improves live
weight gain, and increases the profitability of dairy and beef cattle breeding. Therefore,
microclimate regulation should be considered as a strategic tool in the technology of
growing young animals, which ensures high health, metabolism and productivity.

Conclusions.

1. Deviations in microclimate indicators (high humidity, concentration of
harmful gases, dustiness, low temperature) in livestock facilities are a significant factor
that leads to an increase in the incidence of respiratory and gastrointestinal diseases in
calves, and also negatively affects metabolism.

2. The introduction of comprehensive measures to optimize the microclimate,
including automated ventilation, heating (in particular, with infrared radiators) and the

use of bedding absorbents, has significantly improved the microclimate to zoohygienic
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standards.

3. Optimization of the microclimate provided a significant reduction in the
incidence of calves with respiratory pathologies (by 30%) and gastrointestinal
disorders (by 20%), as well as a decrease in mortality (by 6%) in the experimental
group compared to the control group.

4. Improved housing conditions had a positive effect on calf productivity,
providing an increase in average daily live weight gain by 15-20%.

5. Studies have shown that the optimal microclimate significantly increases the
digestibility (by 9.1-10.1%) and digestibility (by 6.2-6.3%) of fermented feed, and also
has a positive effect on protein metabolism (increase in total protein and albumin,
decrease in urea and creatinine).

6. Comprehensive optimization of microclimate is a key and economically
feasible factor in the system of preventive measures to maintain health, increase

productivity and efficiency of feed resources use in young cattle.
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Abstract. The article focuses on developing unified protocols for eyebrow shape correction in
cases of deformities caused by trauma or unsuccessful aesthetic procedures, with an emphasis on the
author’s concept within the field of aesthetic rehabilitation. The aim of the study is to examine the
features of creating and applying standardized eyebrow correction protocols in the context of post-
traumatic and post-procedural deformities, and to define the author’s approach as a new stage in the
evolution of aesthetic rehabilitation. The research involved general scientific methods of cognition:
analysis, synthesis, comparison, systematization, modeling, and clinical observation. The results
demonstrate that successful aesthetic reconstruction of eyebrows stems from a combination of
standardized protocols and an individual approach to each clinical case. It was determined that the
specialist’s task goes beyond restoring the lost contour and includes creating a new eyebrow shape
that harmoniously integrates with the overall facial aesthetics. The proposed protocol outlines a
logical sequence of steps: from assessing scar tissue condition, vascularization, and defect zone
morphology to selecting donor material, forming graft channels, and defining aesthetic landmarks
for each individual eyebrow. Particular attention is paid to anatomical differences between genders,
age-related changes, and facial typology, ensuring clinical relevance and safety of the method. A key
focus of the author’s approach is the idea of individualization. It has been shown that no algorithm
or mathematical model can fully encompass the range of aesthetic and physiological parameters
unique to each patient. Even precise morphometric measurements require adjustment based on
intercanthal distance, facial muscle activity, skin thickness, periorbital relief, and the patient’s
subjective perception of desired aesthetics. The practical significance of this study lies in the creation
of an adaptive clinical toolset applicable in aesthetic medicine to improve eyebrow reconstruction
outcomes in complex cases.

Keywords: aesthetic rehabilitation, eyebrow correction, post-traumatic deformities,
individualization, clinical protocol.

Introduction

In the current context of rising popularity of aesthetic procedures, especially in
cosmetology and minimally invasive dermatology, there has been a significant increase
in cases of iatrogenic facial contour deformities, particularly in the eyebrow area.
Procedures involving botulinum toxin, fillers, hardware methods (lasers, RF lifting,
ultrasonic SMAS), chemical peels, and aggressive permanent makeup can result in
deformities, asymmetry, hair loss, or disruption of the natural skin texture in the
eyebrow region. These changes often have both aesthetic and psycho-emotional

consequences and require comprehensive correction. In addition to procedural trauma,
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mechanical injuries, burns, surgical interventions, oncological resections, autoimmune
and infectious lesions remain relevant causes, typically resulting in scarring and
localized alopecia. Given the complex anatomy of the periorbital zone, any
intervention affecting the eyebrow shape must carefully consider both functional and
aesthetic factors. Traditional reconstruction approaches, such as local skin flaps,
transposition flaps, dermabrasion, or tattooing, often yield unstable or unnatural
results. This study emphasizes the most physiological and long-lasting method — hair
autotransplantation — as the primary tool for restoring the shape and density of
eyebrows following post-traumatic and post-procedural deformities.

The issue of developing standardized protocols for eyebrow shape correction in
post-traumatic and post-procedural deformities has been widely explored in
international scientific literature. Significant contributions to this field include the work
of J.C. Alex [1], who emphasized the aesthetic aspects of brow lifting, laying the
foundation for understanding facial aesthetic harmony. S.B. Baker [2] investigated how
eyebrow shape influences facial perception, which is crucial in rehabilitation after
trauma or unsuccessful procedures. J. Chen and colleagues [3] proposed a unified
surgical procedure for eyebrow restoration in cases of scarring deformities, serving as
a model of standardization in clinical practice. S.B. Cho [4] introduced an innovative
approach to eyebrow restoration in scleroderma using autologous fat transplantation,
expanding the possibilities in restorative dermatology. As early as 1983, R. Ellenbogen
[5] noted the effectiveness of combining transcoronal brow lift with blepharoplasty,
thus initiating a comprehensive approach to upper facial correction.

The studies of R.M. Graf [6] and J.P. Gunter [7] focused on anatomical and
functional analysis of eyebrows. A. Karacalar [8] described compensatory eyebrow
asymmetry, which often complicates standardization of techniques, though his clinical
experience provides valuable guidance for case-specific adaptation.

Recent methods, such as the use of botulinum toxin for eyebrow correction, are
presented in the work of M. Khattar [9], demonstrating predictable outcomes in
complex cases. At the same time, B.I. Knoll [10] and J. Kunjur [11] highlighted how

changes in the forehead and periorbital area influence facial expressions, an important
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consideration in post-traumatic rehabilitation. Finally, E. Yal¢inkaya [13] proposed an
aesthetic model of ideal eyebrow positioning, which can serve as a foundation for
developing standards.

Despite the abundance of literature on this topic, there remains a lack of
systematized material directly related to the subject of this study. Therefore, using
various methods of scientific inquiry, the available information has been analyzed,
categorized, and presented in the context of the research theme.

Purpose of the article

The aim of the article is to highlight the specific features involved in developing
standardized protocols for eyebrow shape correction in post-traumatic and post-
procedural deformities, with a focus on the author’s contribution to the advancement
of aesthetic rehabilitation.

Research results

In cosmetology practice, post-traumatic and post-procedural deformities in the
eyebrow area are common occurrences that require an individualized approach to
correction. These deformities disrupt the aesthetic harmony of the face, may cause
psychological discomfort, and negatively affect the quality of life of patients. Post-
traumatic deformities typically result from external injuries to the skin and underlying
tissues, such as cuts, burns, blunt trauma, or surgical interventions in the forehead and
eyebrow region. Scarring, hair loss, or tissue displacement often lead to asymmetry or
distortion of the natural eyebrow contour [4]. In contrast, post-procedural deformities
arise from poor-quality or excessive aesthetic interventions. These include poorly
executed permanent makeup, asymmetrical filler injections, complications after laser
pigment removal, or incorrectly performed surgical procedures [2]. These conditions
are often accompanied by hyperpigmentation, scarring, or hair loss.

The need to establish standardized correction protocols is driven by the high
frequency of such clinical cases and the necessity of ensuring predictable, safe, and
aesthetically satisfactory treatment outcomes. The formation of standard procedures
for managing such cases is based on analyzing the experiences of practitioners and

researchers in the field. A review of international scientific literature shows that many
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studies focus on protocol-based or standardized eyebrow reconstruction depending on

the clinical context.

Table 1 — Protocol for eyebrow correction in post-traumatic and post-procedural

deformities
Step Parameters/Criteria Recommendations and actions Sources
Type of deformity . Westmore
o (trauma, scar, surgery). | 1) Identify asymmetry, volume loss, or
1. Initial . . . . M.G. [12],
Facial shape, gender, | hair loss; 2) Perform aesthetic analysis
assessment . . 1 Ellenbogen
age, and ethnic features | based on established guidelines R, [5]
are taken into account ]
1) Superficial: transplantation possible
Scar type: superficial, w1thput prepara t.1on;. 2) Hypqtrophw: ) Chen, J. [3],
2. Scar . . corticosteroid injections until softened; 3)
hypertrophic, keloid, - . . . Karacalar
assessment atrophic Keloid: surgical excision, potential graft A [8]
p bed deficiency; 4) Atrophic: angled '
implantation, consider fat injections
3. Vascular Perfusion, stability, 1) U§e morphologlca}l imaging if . Kunjur J.
assessment o possible; 2) Alternatively, assess tissue
. vascularization . L [11]
of tissue density/softness subjectively
4. Eyebrow Assessment based on D Women: arf:hed broW P egkmg above Westmore
lateral limbus; 2) Men: straighter, flatter
shape gender, face type, . ] - M.G. [12],
. . . brow with lower arch; 3) Adjust eyebrow
planning intercanthal distance .\ .. . Chen, J. [3]
position considering intercanthal distance
5. Donor Hair diameter and 1) Use trichoscopy for matching; 2)
. i . NS . e Knoll B.I.
material color; donor site (scalp, | Avoid thick or curly hairs to maintain a
: [10]
selection beard, legs) natural look
— - —
6. Local 29% lidocaine + 0.1% 1) Inject .1nto superficial dermis (_.1.5 ml
anesthesia epinephrine per area); 2) Apply compress and ice for
5 minutes before infiltration
7 Graft 1) Normal tissue: 5—10°; 2) Scar tissue:
) Insertion angle, density, | 10-20°, lower density; 3) Thick fatty bed:
channel .
. depth smaller angle, reassess graft distribution
creation .
in 6 months
1) Medial part: lighter, finer hairs; 2)
8. Graft Hair direction, Lateral part: darker, denser; 3) Implant
implantation diameter, color from edges toward center while
maintaining symmetry
9. Post- Appearance, symmetry, | 1) Patient self-assessment; 2) Plan
procedural . . o
density potential correction in 6—12 months
assessment
10. . Stable scars, 1) Fat grafting (stromal Vasculgr fraction) Graf R.M.
Alternative as a preparatory stage; 2) Surgical release
contractures . . - [6]
approaches in cases of ectropion or adhesions
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For instance, Chen J and other authors studied eyebrow reconstruction in cases of
damage and deformity caused by burns, facial trauma, and other types of skin injuries
in the eyebrow area. They note that in patients with unilateral eyebrow defects, the
reconstructed eyebrow is designed to match the preserved contralateral eyebrow. In
cases where the contralateral eyebrow is sparse or aesthetically unsatisfactory,
additional procedures to increase hair density and improve eyebrow shape were
performed [3]. In patients with bilateral eyebrow defects, reconstruction took into
account individual characteristics of facial symmetry [3].

The development of an aesthetic rehabilitation standard for the eyebrow area,
aligned with contemporary aesthetic principles, is based on a protocol-driven sequence
of steps carried out by the specialist. This includes not only selecting a harmonious
eyebrow shape but also a full range of preparatory, diagnostic, and operative
procedures. Based on the analysis of various studies, the following is a generalized
protocol sequence for eyebrow correction in post-traumatic and post-procedural
deformities.

The foundation of the standard lies in clinical relevance and safety: starting from
thorough medical history collection, tissue condition and scar evaluation, and ending
with the selection of a specific intervention technique — reconstructive, injection-based,
or combined. This approach ensures not only visually appealing outcomes but also
long-term stability and a reduced risk of complications.

It is also important to emphasize that not all damaged areas are suitable for
eyebrow reconstruction. As noted by Cho S.B., Roh M.R., and Chung K.Y. [4],
restoration protocols vary depending on scar type. Scar types are classified as
superficial, hypertrophic, atrophic, and keloid.

e Superficial scars are soft, allowing for uncomplicated hair transplantation in
those areas.

e Hypertrophic and keloid scars have dense consistency and rise above the skin
surface, making it difficult to implant hair at a uniform depth. Hypertrophic scars can
be pre-treated with corticosteroids [3]. Keloid scars often require surgical excision,

though this can result in insufficient tissue for transplantation [3].
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e Atrophic scars require graft implantation at an acute angle due to the shallow
graft bed.

e Dense (rigid) scars can be softened beforehand with glucocorticoids or
autologous fat grafts [3].

In this context, eyebrow shape serves a purely aesthetic function and is determined
individually—taking into account gender, age, ethnicity, facial morphotype, eye
positioning, facial expression patterns, and skin structure.

Five basic eyebrow shapes have been identified:

e curved,

e sharp angled,

e soft angled,

e rounded,

o flat[1].

In general, sharp angled brows suit individuals with round faces; rounded brows
are suitable for heart-shaped faces; and flat brows are ideal for long faces. All eyebrow
shapes are acceptable for oval face types [1].

In men, eyebrows typically have a straight, horizontal shape and are classified as
“sword-shaped” brows. These brows are usually thick, wide, and almost always
straight, without a pronounced arch or with only a slight elevation [9]. In women, the
brow arch is typically more pronounced. On average, the width of the brow peak
measures about 1 cm in men and 0.8 cm in women, while the length and overall width
of the eyebrow are approximately 5.5 cm and 0.8 cm in men, and 5 cm and 0.6 cm in
women [3].

The medial brow edge is vertically aligned with the alar base of the nose. The
brow arch is located along a line drawn from the center of the nose through the center
of the pupil, while the lateral brow edge corresponds to the point where a line from the
lateral canthus intersects the outer edge of the same side of the nose. The distance from
the center of the pupil to the peak of the brow ranges from 2 to 2.5 cm [3].

Although the position of the brow head, tail, and peak was determined using these

parameters and reference lines, they were not considered fixed and could be adjusted
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based on individual preferences and facial structure.

Figure 1 shows the ideal eyebrow shape in both men and women [9]. In women,
the medial edge of the eyebrow begins on the same vertical plane as the lateral edge of
the nasal ala and the inner corner of the eye (point A). The lateral edge is located along
a diagonal line drawn from the lateral edge of the nasal ala through the outer corner of
the eye (point B). The medial and lateral parts of the eyebrow are approximately
aligned horizontally, although the lateral portion may be elevated by 10-20 degrees

relative to the medial side.

Figure 1 - Schematic illustration of the ideal eyebrow shape

Source: [9]

The apex (arch peak) is positioned on a vertical line running directly above the
lateral limbus of the cornea (point C), ensuring that the ratio of the medial to lateral
eyebrow length corresponds to the ideal “golden” ratio ¢ (phi), which is 1:1.618.

Various approaches exist for determining the ideal eyebrow shape. In the study
by Yalginkaya, E. [13], the fundamental principles for shaping eyebrows in women of
European descent are systematized. Notably, R. Ellenbogen [5] largely supported the
criteria proposed by M. Westmore in 1975, though he emphasized that the caudal hairs
of the medial eyebrow should be positioned 1 cm above the supraorbital rim. In

contrast, Gunter, J.P. (1997) believed the medial eyebrow should sit below the
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supraorbital rim. He also stated that the apex should be located at the junction between
the middle and lateral thirds [7].

Yal¢inkaya E. and colleagues [13] offered additional recommendations for ideal
eyebrow positioning:

¢ 15 mm between the upper eyelid fold and the lower eyebrow edge;

e 2.5 cm from the eyebrow to the center of the pupil;

e 1 cm from the eyebrow to the supraorbital rim;

e 5-6 cm from the eyebrow to the hairline;

¢ the average distance from the pupil center to the top of the eyebrow is 2.5 cm,
and from the top of the eyebrow to the hairline is 5 cm.

Gunter J.P. also emphasized that assessing the ideal eyebrow shape is difficult
without considering other features of the periorbital region. He defined several criteria
for attractive eyes [4]:

e the intercanthal axis should be slightly tilted upward from the medial to the
lateral corner;

o the upper eyelid should cover 1-2 mm of the iris;

¢ the medial segment of the upper eyelid margin should be more vertical than the
lateral segment;

e the upper eyelid fold should run parallel to the lash line and divide the lid into
approximately two-thirds upper and one-third lower (not exceeding a 1:1 ratio);

o the medial extent of the supratarsal fold should not go beyond the inner canthus;

¢ the lateral extent should not extend past the outer eye corner;

e there should be no or minimal scleral show between the lower lid and iris;

o the lower eyelid margin should gently curve from medial to lateral with the
lowest point between the pupil and lateral limbus.

Gunter J.P. classified the intercanthal distance as normal (“well-spaced”),
increased (“wide-set”), or decreased (“close-set”). While agreeing with M. Westmore
regarding the placement of the medial eyebrow, he noted that with increased
intercanthal width, the eyebrow should begin medially to the inner canthus, and with

decreased width — more laterally [4].
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Karacalar, A. (2005) stressed that the ideal eyebrow shape depends on the facial
structure. The Westmore model is not optimal for elongated or square faces. For
elongated faces, a flat brow is more appropriate, while lateral curvature can soften the
angles of a square face [8].

Despite the abundance of research, clinical protocols, and standardized
algorithms, eyebrow aesthetic rehabilitation remains an area where universal solutions
do not exist. Every clinical case is unique due to individual facial morphotype, scar
type and quality, degree of tissue atrophy or hyperplasia, and the patient’s aesthetic
expectations. Recognizing this clinical complexity forms the core of the author’s
contribution to the field: affirming the leading role of a personalized approach, even
within the framework of general standards.

Studies such as those by Chen et al. [3] have proposed comprehensive
standardized procedures for eyebrow reconstruction following scarring. However, as
shown in the works of Baker [2], Gunter [7], and Westmore [12], universal models
(e.g., an arch above the lateral limbus, medial start point aligned with the nasal ala)
may not reflect the anatomical or cultural norms of every patient. The specialist,
therefore, plays a multifaceted role — not only as a technician but also as an analyst,
designer, and communicator capable of:

e assessing actual anatomical limitations (e.g., in cases of contractures, scarring,
asymmetry — Karacalar [8]);

e selecting appropriate reference points for facial aesthetic harmonization (e.g.,
considering the brow’s influence on emotional expression — Knoll [10]);

e personalizing the surgical strategy based on morphotype (as noted by Alex [1]).

Specifically, in post-traumatic or post-procedural deformities, even precise
replication of an “ideal” eyebrow shape (e.g., using the model by Yal¢inkaya et al.
[13]) may fail to produce the desired result if facial type, intercanthal distance, or ethnic
features are not considered. It is also essential to account for modern two-stage
techniques involving fat grafting, which improve graft bed quality prior to hair
implantation [4].

Conclusions Thus, successful aesthetic reconstruction of the eyebrows is a
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synthesis of protocol and sensitivity to the individual case, where the specialist’s task
goes beyond restoring a lost contour — it is about achieving harmonious visual
integration of the new brow into the patient’s overall facial aesthetics. This perspective,
grounded in an adaptive, clinically sound, and emotionally aware approach, defines a
qualitatively new stage in the evolution of aesthetic rehabilitation.

This study reviewed a standardized protocol for correcting eyebrow shape in post-
traumatic and post-procedural deformities. The protocol outlines a clear sequence of
diagnostic and therapeutic steps — from evaluating scar tissue type and vascularization
to selecting donor material, creating graft channels, and determining the individual
aesthetic shape of the brow. The strength of this protocol lies in its clinical validity,
evidence-based safety, and consideration of anatomical gender differences, age-related
changes, and facial types.

At the same time, the key feature of the author’s approach is the emphasis on
individualization: no model or protocol can fully capture the unique parameters of each
patient. Even precise morphometric proportions must be adapted to intercanthal width,
periorbital contour, facial expressiveness, skin thickness, and the patient’s personal
aesthetic perception. The specialist acts as an integrator of standardized methods and
clinical intuition, combining objective methodology with aesthetic sensitivity — this is

what defines success in the field of aesthetic rehabilitation.
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STICKSTOFFMONOXIDKONZENTRATION IN DER ABLUFT BEI
PATIENTEN MIT CHRONISCH OBSTRUKTIVER

LUNGENERKRANKUNG
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BUIUNXAETHCA Y XBOPUX HA XPOHIYHE OBCTPYKTUBHE 3AXBOPIHOBAHHSA
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Anmerkung. Die Entwicklung extrapulmonaler Effekte der COPD hat eine wichtige
klinische und prognostische Bedeutung. Herz-Kreislauf-Erkrankungen gelten als eine der
moglichen systemischen Manifestationen von COPD, wobei die friiheste davon eine endotheliale
Dysfunktion ist. Im letzten Jahrzehnt wurde die Rolle von Stickstoffmonoxid (NO) in der
Pathophysiologie von Atemwegserkrankungen intensiv untersucht, unter anderem als Marker fiir
endotheliale Dysfunktion. Bei COPD gibt es zahlreiche Faktoren, die die Entwicklung einer
endothelialen Dysfunktion begiinstigen, wie etwa Hypoxie, erhohte Konzentrationen
verschiedener biologisch aktiver Substanzen, Rauchen usw. In der aktuellen Literatur gibt es nur
begrenzte Daten zur Entwicklung einer endothelialen Dysfunktion und einer Beeintrdchtigung der
Atmung bei COPD-Patienten, die keinem Tabakrauch ausgesetzt sind und eine unkomplizierte
kardiovaskuldre Vorgeschichte aufweisen. Ziel der Studie war es, die NO-Konzentration in der
Ausatemluft bei nichtrauchenden COPD-Patienten ohne begleitende Herz-Kreislauf-
Erkrankungen in Abhdngigkeit vom Schweregrad der Erkrankung wdhrend einer stabilen und
einer Exazerbation der COPD zu untersuchen. Untersucht wurden 25 Mdnner mit COPD (GOLD
1-4) in Remission und Exazerbation sowie 11 praktisch gesunde Mdnner. Keiner von ihnen hat
jemals geraucht. Es wurden Indikatoren der Lungenventilatorfunktion und die NO-Konzentration
in der Ausatemluft bestimmt. Es zeigte sich, dass sowohl in der Remissionsphase als auch wdihrend
einer Exazerbation der COPD die NO-Konzentration in der Ausatemluft die Durchschnittswerte
des Indikators in der Kontrollgruppe iibersteigt (p < 0,05). Wihrend einer Exazerbation der
COPD bei Patienten mit leichtem Krankheitsverlauf (GOLD 1-2) steigt der NO-Spiegel in der
Ausatemluft im Vergleich zur Remission an (p < 0,05), bei Patienten mit schweren Manifestationen
der COPD (GOLD 3-4) war der Anstieg des Indikators jedoch nicht signifikant (p > 0,05). Bei
schweren COPD-Exazerbationen (GOLD 3-4) wurde eine Korrelation zwischen der NO-
Konzentration in der Ausatemluft und der Krankheitsdauer festgestellt (r = 0,67, p = 0,02). Es
wurde kein Zusammenhang zwischen dem NO-Gehalt in der Ausatemluft und dem Alter der
Patienten, der Hdufigkeit von Exazerbationen pro Jahr sowie Indikatoren der
Lungenventilationsfunktion festgestellt, unabhdngig von der Schwere der Erkrankung.

Schliisselworter: COPD, endotheliale Dysfunktion, ausgeatmetes Stickstoffmonoxid.
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Problemstellung.

Gemal den in der Globalen Strategie zur Diagnose, Behandlung und Pravention
der chronisch obstruktiven Lungenerkrankung (COPD) vorgestellten Daten ist die
Krankheit neben Lungenschidden durch extrapulmonale Effekte gekennzeichnet,
weshalb COPD als systemische Pathologie definiert werden kann [5].

In den letzten Jahren wurden vermehrt extrapulmonale Manifestationen der
Erkrankung diskutiert [2,5]. Es wurde gezeigt, dass die Entwicklung
extrapulmonaler Effekte der COPD eine wichtige klinische und prognostische
Bedeutung hat [3]. Herz-Kreislauf-Erkrankungen gelten als eine der moglichen
systemischen Manifestationen der COPD, wobei die endotheliale Dysfunktion (ED)
die bedeutendste davon ist [4,5].

Das Endothel ist eine hochspezialisierte, metabolisch aktive Zellmonoschicht,
die alle Blutgefafle im Korper auskleidet. Das Endothel produziert vasorelaxierende
(endothelialer ~Relaxing-Faktor —  Stickstoffmonoxid (NO), Prostacyclin,
endothelialer hyperpolarisierender Faktor) und vasokonstriktorische (Endothelin-1,
Thromboxan A2) Substanzen [1].

Im letzten Jahrzehnt wurde die Rolle von NO bei der Pathogenese verschiedener
Erkrankungen der Lunge und des Herz-Kreislauf-Systems intensiv untersucht. Im
Ruhezustand sondert das Endothel stindig NO ab und hélt so den normalen
Arterientonus aufrecht. NO wird unter dem Einfluss von NO-Synthasen (NOS) aus
L-Arginin synthetisiert. Es gibt drei bekannte Formen von NOS: endotheliale,
Makrophagen- und neuronale Formen, die zur lokalen Synthese von NO fithren und
dessen Wirkung auf das Atmungssystem bestimmen. Von Endothelzellen
sezerniertes NO hat eine gefdBerweiternde Wirkung auf der Ebene der kleinen
Arterien und Arteriolen und reguliert den GefaBwiderstand [4, 6]. Es wurde
festgestellt, dass Hypoxie die NO-Synthese reduziert. Unter normalen Bedingungen
findet sich in der Lunge eine NO-Synthase-Aktivitdit im Endothel grofler und
mittelgroBer Gefdlle. Hypoxie stimuliert die Synthese von Makrophagen-NOS in
glatten Muskelzellen kleiner Gefdlle, in denen Makrophagen-NOS normalerweise

nicht nachgewiesen werden. Bei Hypoxie sinkt der Gehalt an endothelialem NOS in
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den Lungengefiflen, es kommt zu einem Mangel an endothelialem NO, der zur
Vasokonstriktion und Entwicklung einer pulmonalen Hypertonie fiihrt und
gleichzeitig zu einer Uberproduktion von NO in der glatten Muskulatur, was zu
Gefidllschiaden fiihrt [3, 7].

Unter physiologischen Bedingungen besteht ein Gleichgewicht zwischen
endothelabhédngigen Vasodilatatoren und Vasokonstriktoren, dessen Stérung zu
lokalen Krimpfen und erhohtem Gefdfltonus fiihrt. Im Endothel befindliche
Rezeptoren, die mechanische Signale umwandeln, induzieren die NO-Synthase, was
zur Ansammlung von NO und zur Vasodilatation fiihrt [6, 9]. Makrophagen-NO ist
an der Abwehr von Infektionen beteiligt, indem es die intrazelluldre Zerstérung von
Mikroorganismen verstdrkt. Die Fahigkeit der Alveolarmakrophagen, NO zu
produzieren, spielt eine wichtige Rolle bei der Aufrechterhaltung der lokalen
Immunhomdostase der Atemwege [4].

Die Ansammlung von NO bewirkt eine Entspannung der glatten
GefiBmuskelzellen, indem sie die Ca2+-Konzentration im Zytoplasma verringert,
und neutralisiert auBerdem die bronchokonstriktorische Wirkung von Acetylcholin.
Daten, die es uns ermoglichen, NO als einen Mediator zu betrachten, der eine
Bronchokonstriktion verhindert, wurden in Experimenten an Modellen isolierter
Trachea und Bronchien gewonnen [7].

Nach modernen Vorstellungen betrdgt die normale NO-Konzentration in den
Bronchien durchschnittlich 7 (3 bis 11) ppb (part per billion — Molekiile pro 1
Milliarde Wassermolekiile) [2, 5]. Es gibt Daten, die auf hohere NO-Werte in den
Bronchien hinweisen — von 5 bis 25 ppb [9]. In unserer Arbeit konzentrierten wir
uns auf die durchschnittliche NO-Konzentration in der Ausatemluft gesunder
Personen in der Kontrollgruppe, die 12,1 ppb betrug.

AuBerdem hingt ein Anstieg des NO-Spiegels in der Ausatemluft vom
Vorhandensein entziindlicher Verdnderungen in den Bronchien ab, die die Aktivitét
der NOS beeinflussen [6, 9]. Bradykinin, Acetylcholin, Histamin, Thrombin und
physikalische Faktoren (Blutfluss, Pulsdruck) sowie das antidiuretische Hormon

stimulieren die NO-Sekretion [4].
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Zahlreiche Studien haben gezeigt, dass bei Erkrankungen, die mit einer
Entziindung der Atemwege einhergehen, der NO-Gehalt in der Ausatemluft ansteigt.
Derzeit wird NO als wichtiger Marker der Entziindungsaktivitit bei Asthma
bronchiale anerkannt [6]. Somit spielt NO eine wichtige Rolle bei der Regulierung
der Lungenfunktion und in der Pathophysiologie von Atemwegserkrankungen [9].

Basierend auf dem oben Gesagten gibt es bei COPD geniigend Faktoren, die die
Entwicklung einer erektilen Dysfunktion bestimmen, wie z. B. Hypoxie, ein Anstieg
des Gehalts verschiedener biologisch aktiver Substanzen usw. [3]. Andererseits ist
die Préavalenz kardiovaskuldrer Erkrankungen, die mit Endothelschiden
einhergehen, bei Patienten mit COPD hoher als in der Allgemeinbevolkerung [2, 9].
Daher bleibt die Frage nach Ursache-Wirkungs-Beziehungen bei der Entwicklung
einer erektilen Dysfunktion bei Patienten mit COPD ungeklédrt.Auch das Rauchen
von Tabak ist ein erwiesener Faktor, der die Entwicklung einer erektilen Dysfunktion
fordert und die Tendenz zu einem Anstieg des NO-Spiegels wihrend einer COPD-
Exazerbation verschleiert. Die Auswirkungen von Tabakrauch und Entziindungen
der Bronchialwinde gelten als mogliche Mechanismen der erektilen Dysfunktion,
auch in den frithen Stadien der Erkrankung [6, 8].

Gleichzeitig liegen in der modernen Literatur nur begrenzte Daten zur
Untersuchung  der  Entwicklung  von  erektiler = Dysfunktion  und
Atemwegserkrankungen bei COPD-Patienten vor, die nicht durch das Rauchen
beeintrachtigt sind und eine unkomplizierte kardiovaskuldre Vorgeschichte
aufweisen.

Zweck der Studie. Ziel war die Untersuchung der NO-Konzentration in der
Ausatemluft bei Nichtraucher-Patienten mit COPD ohne begleitende
kardiovaskuldre Pathologie in Remission und Exazerbation, abhdngig von der
Schwere der Erkrankung.

Materialien und Forschungsmethoden. An der Studie nahmen 25 Maénner
(durchschnittliches Alter 61,13 £ 2,10 Jahre, durchschnittliche Krankheitsdauer
11,97 + 0,63 Jahre) teil, die an COPD unterschiedlichen Schweregrades (GOLD 1-

4) litten. Alle hatten entweder nie geraucht oder ldnger als fiinf Jahre auf das Rauchen
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verzichtet. Die Diagnose COPD wurde gemidll den in der Verordnung des
ukrainischen Gesundheitsministeriums Nr. 1610 vom 20. September 2024 [1]
festgelegten Kriterien gestellt. Alle Patienten erhielten je nach Schwere der
Erkrankung eine Standardtherapie.

Die Patienten wurden je nach Schweregrad der COPD in zwei Gruppen
eingeteilt: Gruppe 1 bestand aus 13 Patienten mit leichter COPD (GOLD 1-2),
Gruppe 2 aus 12 Patienten mit schweren Krankheitsauspragungen (GOLD 3-4). Alle
Patienten wurden sowohl wihrend der Exazerbation als auch wéhrend der Remission
untersucht. Die Kontrollgruppe 3 bestand aus 11 praktisch gesunden Freiwilligen,
die nie geraucht hatten und {Uber normale Indikatoren fiir die
Lungenventilationsfunktion verfiligten.

Zur Uberpriifung der COPD-Diagnose wurden die Indikatoren der
Ventilationsfunktion der Lunge mithilfe eines MasterLab-Spirographen (Jaeger,
Deutschland) bestimmt: Analysiert wurden die Werte des forcierten exspiratorischen
Volumens in der ersten Sekunde (FEV1), der forcierten Vitalkapazitit (FVC) und
des FEV1/FVCI1-Verhiltnisses; Ein Test zur Reversibilitdat der Bronchialobstruktion
wurde mit einem kurzwirksamen 2-Agonisten (Salbutamol) durchgefiihrt. Die NO-
Konzentration in der Ausatemluft wurde mit dem Gerdt Niox Mino (Aerocrine,
Schweden) wahrend stabiler COPD und wihrend Exazerbationen bestimmit.

Die Studien wurden von 8 bis 10 Uhr morgens auf niichternen Magen vor der
Einnahme von Medikamenten durchgefiihrt.

Die Anzahl der Exazerbationen pro Jahr wurde prospektiv untersucht. Der
Beobachtungszeitraum betrug 12 Monate. Zur statistischen Aufbereitung der
erhaltenen Ergebnisse wurde das Programm ,Statistik 6“ verwendet, um den
arithmetischen Mittelwert, das Kriterium fiir die Zuverlassigkeit von Unterschieden
und das Signifikanzniveau von Unterschieden zu bestimmen. Dariiber hinaus wurde
eine Korrelationsanalyse zwischen dem NO-Gehalt in der Ausatemluft und den
Indikatoren der Lungenventilationsfunktion, dem Alter der Patienten, der Dauer der
COPD und der Haufigkeit von Exazerbationen der Erkrankung pro Jahr
durchgefiihrt.
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Ergebnisse und deren Diskussion. Beide Patientengruppen und die Patienten
in der Kontrollgruppe waren altersmédBig vergleichbar, die Schwere der
Atemwegsobstruktion und die Krankheitsdauer waren jedoch unterschiedlich. Bei
den Patienten der Gruppe 2 war die Krankheitsdauer signifikant langer und es kam

zu einer groBeren Anzahl von Exazerbationen pro Jahr (Tabelle 1).

Tabelle 1 - Merkmale der untersuchten Patienten

. Gruppen
Indikatoren I (n=13) 2(n=12) 3(n=11)
GOLD 1-2 3-4 -
Alter (M + m, Jahre) 58,05 £ 1,72 64,20 £2,38 57,88 £ 2,87
Krankheitsdauer (M £ m, Jahre) 8,15+0,29 15,934 +£ 0,71 -
Anzahl der Exazerbationen pro
Jahr (M + m) 1,05+ 0,17 2,15+£0,25 -

Notiz. p > 0,05 fiir den Indikator ,,Alter* in allen Patientengruppen, p < 0,05 fiir
die Indikatoren Krankheitsdauer und Anzahl der Exazerbationen pro Jahr in den
Patientengruppen 1 und 2.

Die Durchschnittswerte der Indikatoren der Lungenventilationsfunktion in den

Gruppen sind in Tabelle 2 dargestellt.

Tabelle 2 - Indikatoren der Ventilationsfunktion der Lunge in Gruppen

Gruppen
Indikatoren I (n=13) 2(n=12) 3(n=11)
remission | verschlimmerung | remission | verschlimmerung | kontrolle
FEVI M £+ m,
% des AT 6954301 R saes241 | LT
Erwarteten) ’ ’ ’
FVC M +m
’ + + +
% des s 86.70+350 | %78 69624385 | 73
Erwarteten) ’ ’ ’
+ + +
FEVI/FVC 675516 61,33 + 1,71 452’2135 41,57 +2,78 891’4;36

Notiz. p <0,05 fiir FEV1-und FVC-Werte wiahrend der Exazerbation in Gruppe
1.
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Wie aus Tabelle 2 ersichtlich, sanken die FEV1- und FVC-Werte nur in der

Gruppe 1 mit einem milden Krankheitsverlauf in der Exazerbationsphase signifikant
(p < 0,05). Eine chronische Entziindung bei leichter COPD (GOLD 1-2) geht
wihrend einer Exazerbation hochstwahrscheinlich mit einer stirkeren Schwellung
der Bronchialschleimhaut, einer Hypersekretion von Schleim und einem
Bronchospasmus der glatten Muskulatur einher. Die Indikatoren der
Lungenventilationsfunktion in der Kontrollgruppe waren nicht reduziert.

Der NO-Gehalt in der Ausatemluft der Kontrollgruppe betrug 12,10 + 1,4 ppb.
Die Ergebnisse der Messung des NO-Gehalts in der Ausatemluft von Patienten in

Abhiangigkeit vom Stadium und der Phase der COPD sind in Abbildung 1 dargestellt.

30

25 24,23+1,19

20
o 18,00+2,23 17,58+2,17 Gruppe 1 in Remission
Q- . .
Q: . 14,08+ 1,32 Gruppe 1 in Exazerbation
(@) Gruppe 2 in Remission
2

Gruppe 2 in Exazerbation
10

0

Reis. 1 - NO-Gehalt in der Ausatemluft bei Patienten in Vergleichs- und

Kontrollgruppen

Wie aus der dargestellten Abbildung ersichtlich ist, lag bei Nichtraucher-
Patienten mit COPD in der Exazerbationsphase und sogar in der Remissionsphase
die NO-Konzentration in der Ausatemluft deutlich tiber den Durchschnittswerten der
Kontrollgruppe (p < 0,05), was hdochstwahrscheinlich auf die Persistenz der
Entziindung in den Atemwegen der Patienten zuriickzufiihren ist, unabhéngig von
der Phase der Erkrankung. Dariiber hinaus waren die Indikatoren in Gruppe 1 nicht

signifikant hoher als in Gruppe 2 (p > 0,05). Bei Patienten mit COPD ist die
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endotheliale Dysfunktion hochstwahrscheinlich nur geringfiligig ausgepriagt, wenn
sie nicht dem starken oxidativen Stressfaktor Tabakrauch ausgesetzt sind.

Der Einsatz inhalativer Glukokortikosteroide bei der Behandlung von Patienten
mit schwerer und sehr schwerer COPD konnte die relative Abnahme der NO-
Produktion in der zweiten Patientengruppe erkldren [2].

Bei Patienten mit COPD und mildem Krankheitsverlauf (GOLD 1-2) war
wihrend einer Exazerbation der NO-Spiegel in der Ausatemluft im Vergleich zur
Remission statistisch signifikant erhoht (p < 0,05). Dieser Anstieg konnte auf eine
Erh6hung der Makrophagen-NOS (als Reaktion auf die Exposition gegeniiber
Infektionserregern) und die stimulierende Wirkung von Entziindungsmediatoren bei
gleichbleibendem Niveau der endothelialen NOS zuriickzufiihren sein. Daher
konnen diese Verdnderungen eher als kompensatorische Reaktion auf eine akute
Entziindung der Atemwege interpretiert werden.

Ein deutlich weniger ausgeprigter Anstieg des NO-Spiegels in der Ausatemluft
wihrend einer Exazerbation bei schwerer COPD (GOLD 3-4) weist
hochstwahrscheinlich auf die Erschopfung der Kompensationsmechanismen und den
Verlust der Fahigkeit des GefiaBlendothels hin, angemessen auf Storungen der
Ventilationsfunktion der Lunge und Hypoxie zu reagieren. Bei der Untersuchung der
Beziehung zwischen der NO-Konzentration in der Ausatemluft und der
Krankheitsdauer in verschiedenen Gruppen wihrend der Exazerbation und
Remission wurde festgestellt, dass die Werte dieser Indikatoren nur wéhrend der
Exazerbation bei Patienten der Gruppe 2 signifikant korrelierten (r = 0,67, p = 0,02),
wihrend in den anderen Gruppen keine Korrelation zwischen den untersuchten
Parametern festgestellt wurde.

Mit zunehmender Krankheitsdauer wihrend einer Exazerbation nimmt die NO-
Produktion ab, was hochstwahrscheinlich auf die Erschopfung der
Kompensationsmechanismen und die friihe Manifestation einer endothelialen
Dysfunktion hinweisen kann.

Wir konnten keine zuverldssige Korrelation zwischen dem NO-Gehalt in der

Ausatemluft und dem Alter der Patienten in Gruppe 1 (in Remission —r = 0,23, p =
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0,47, in Exazerbation — r = 0,14, p = 0,28) und in Gruppe 2 (in Remission — r = -
0,11, p=0,37, in Exazerbation — r = 0,20, p = 0,25) feststellen.

Es wurde eine nicht signifikante Korrelation zwischen dem NO-Gehalt in der
Ausatemluft und der Haufigkeit der Exazerbationen pro Jahr sowohl in Gruppe 1
(bei Remission —r =- 0,06, p = 0,84, bei Exazerbation—r=-0,17,p=0,57) als auch
in Gruppe 2 (bei Remission —r=- 0,16, p = 0,61, bei Exazerbation —r = 0,23, p =
0,47) festgestellt.

Wir haben keinen Zusammenhang zwischen den Hauptindikatoren, die die
Ventilationsfunktion der Lunge charakterisieren, und dem NO-Gehalt in der
Ausatemluft festgestellt. So betrug die Korrelation mit dem FEV1-Indikator in
Gruppe 1 r=-0,18, p=10,57 bei Remissionund r=- 0,21, p = 0,48 bei Exazerbation,
in Gruppe 2 — r = 0,28, p = 0,53 bei Remission und r = 0,19, p = 0,35 bei
Exazerbation.

Es ist wahrscheinlich, dass eine chronische Entziindung der Atemwege bei
Patienten mit COPD eine erektile Dysfunktion maskieren kann. Fiir ein
umfassenderes Verstindnis der pathogenetischen Zusammenhinge bei der
Entwicklung und Ausbildung einer vaskuldren endothelialen Dysfunktion bei dieser
Patientenkategorie ist es notwendig, Verdnderungen anderer Indikatoren (sowohl
Laborwerte — Endothelin-1, Alveolarmakrophagen usw., als auch instrumentelle
Werte — Okklusionstest, Test mit Nitroglycerin) in Kombination mit Verdnderungen
des NO-Spiegels in der Ausatemluft zu berticksichtigen.

Schlussfolgerungen

1) Bei Nichtraucherpatienten mit COPD ist die NO-Konzentration in der
Ausatemluft im Vergleich zur Kontrollgruppe signifikant hoher, unabhingig vom
Schweregrad der Erkrankung und der Phase des pathologischen Prozesses;

2) wihrend einer Exazerbation bei Nichtraucher-Patienten mit COPD steigt die
NO-Konzentration in der Ausatemluft im Vergleich zur Remission nur bei Patienten
mit einem leichten Krankheitsverlauf signifikant an (GOLD 1-2);

3) wihrend einer Verschlimmerung der COPD bei Patienten mit einem leichten

Krankheitsverlauf (GOLD 1-2) ist die NO-Konzentration in der Ausatemluft
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signifikant hoher als bei Patienten mit einem schweren Verlauf (GOLD 3-4), was
hochstwahrscheinlich den Grad der GefdBschdadigung und die Schwere der
Kompensationsreaktionen als Reaktion auf eine verstirkte Entziindung
widerspiegelt;

4) Bei Patienten mit schwerer COPD (GOLD 3-4) nimmt wiahrend einer
Exazerbation mit zunehmender Krankheitsdauer die NO-Konzentration in der
Ausatemluft ab, was moglicherweise die Entwicklung einer pulmonalen Hypertonie
vorwegnimmt.

5) Der NO-Gehalt in der Ausatemluft bei Nichtraucherpatienten mit COPD
(GOLD 1-4) hdngt nicht vom Alter der Patienten, den Atemfunktionsindizes und der

Haufigkeit von Exazerbationen der Krankheit pro Jahr ab.
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Anomauia. I'enamum C y nodeti, axi scusymov 3 BlJI, € 3naunoro meouunoro npobaemoro,
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epexmusnicmob. Taxkod akyeHmMosaHo y8azy Ha 8aNCIUBOCMI IHMe2POB8AH020 Ni0X00Y 00 NiKY8AHHSA
ma npoginaxkmuxu xoingexyii. ['enamum Cy BlJI-inghixosanux nayicumis € 8axiciusoo npooiemoio
2POMAOCHKO20 300P065, OCKIIbKU NOEOHAHHA YUX IHGEKYill NPUCKOPIOE Npozpecy8anHs ioposy
neuinKuy, NiOBUWYE PUSUK YUPO3Y, NeUIHKOBOI HeOOCMAMHOCMI Ma 2enamoyentousapHoi KapyuHomu.
Y mamepiani npoananizoeano mexawnizmu pozsumky roingexyii, eniue BIJ/I na npoepecysanms
eenamumy C, a maxkoaic cy4acHi nioxoou 0o diacnocmuxu ma mepanii. Ocobausuii akyeHm 3pooeHo
Ha egeKmusHoCmi NpAMUX NPOMUBIPYCHUX 3AC00i8, IXHIll CYMICHOCMI 3 AHMUPEMPOBIPYCHOW
mepanieto (APT) ma kno4o8ux YuHHUKAX, WO GU3HAYAIOMb YCNIWHICMY HIKY8aHHA. Po3zensanymo
nepcnekmusu NPoGIIAKmuKy, a maKodc uisxu NOKpawerHs 00Cmyny 00 mepanii 0as atoetl, Ki
arcusyms i3 BIJI ma maroms cynymmio ingexyiio sipycy eenamumy C.
Knrowuosi cnosa: cenamum C, BlJI, xoinghexyis, npomusipycna mepanis, 1iky8aHHs.

Beryn. Koiadexkmis BIJI/BI'C € cepito3Hor0 MEAMYHOIO TPOOIEMOI0, OCKUTBKU
onHOYacHe 1HQIKYBaHHS IMMH JBOMa BIpycaMu NPHUCKOPIOE MPOTrpecyBaHHs
3aXBOPIOBaHb MEYIHKUA Ta YCKJIAmHIOE JiKyBaHHSA. 3a maammu BOO3, 6mm3bko 2,3
MUJIbHOHA JIF0/IeH y CBIT1 *KUBYTH 13 KoiHPpekiieto BIJI ta remarury C.

HCV mnepenaerbcs uepe3 kpoB (mapeHTEpaTbHUN NMULSIX: 1HEKI[IHHE BXKUBAHHS
HApKOTHKIB, MEIMYHI MAHIIYJISALII, IepenuBanHs KpoBi 10 1990-x pokis Tomo). HCV
NOTparuisie B KPOB 1 MPOHUKAE B TENATOIUTH (KIITUHU TMEYIHKH), BUKOPUCTOBYIOUYH
peuentopu CDS81, knmaynuu-1, oxmroaun ta iHmi. Bipycuuit PHK-nmomimepasuuit
KOMIUICKC 3alyCKa€e PEeIUTIKaIlil0 BIpyCcy B IIUTOIUIA3Mi KJIITHH IE4YiHKU. IMyHHa
CHCTEMa HaMaraeThCs 3HUINUTH 1H(QIKOBaHI TeMaToOlUTH 4Yepe3 akTuBaiito T-
mimponuriB (CD8+), NK-kmiTuH Ta mpoxaykuito mposanaibHux HUTOKiHIB (IFN-y,
TNF-a) [7].

[Ipore HCV moxe yHUKATH IMyHHOI aTaku, IO MPU3BOIUTH 0 XPOHIYHOTO
3amajgeHHs. XpoHiuHa iH(eKUis BHUKIMKAE (PiOpo3 (HAKONMUYEHHS CHOJIYYHOT
TKaHWUHU), LHUPO3, a B JESIKUX BUMAJKAX — TENaTOLENIONAPHY KapluHOMYy (pak
neuinku) [10]. 'ematut C po3BUBA€THCS MOCTYNOBO, MEPEXOJIYH 3 TOCTPOI Y
xpoHiuHy opmy y 70-85% Bunankis. OCHOBHUN MeXaHi3M YpaK€HHS MEUIHKU — 1€
XpOHIUHE 3amnajieHHs Ta (i0po3, CIPUYMHEHI IMyHHOIO BIANOBLAIIO0 Ha Bipyc. bes
JKYBaHHS MOKJIUBUN PO3BUTOK IIUPO3Y Ta PaKy NMEUIHKH.

BIJI npuckoproe po3BUTOK (PiOpo3y Ta LUPO3y TMEUIHKU. Y TAIIEHTIB 13
KOIH(EKIII€I0 PU3MK MEYIHKOBOI HEJAOCTATHOCTI BHUIIMN, HIXK y THX, XTO Ma€ JIUIIE
HCV. BUI npurnidye imyHiTeT, 1o crpusie akTtuBHimii perutikaumii HCV Ta
MPU3BOAUTE 10 3HUKEHHSI €(PEKTUBHOCTI 1IMYHHOI BiAmoBiai. BigOyBaeThcs Baxkue

YPaKEHHsI IEUIHKHU Yepe3 MOCTINHUHN 3amalibHui riporiec [5, 7].
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Meta gociaiazkeHb TOJSITaE y BUBYEHHI OCOOJMBOCTEM mepediry KoiH(eki
BI'C/BIJI, ananizi eeKTUBHOCTI Cy4acHUX METOIIB MpO(iTaKTUKK Ta JIIKyBaHHS, a
TaK0X BU3HAYCHHI ONTUMAJIbHUX CTPATETii BeIEHHS MAIllEHTIB 13 JAHOIO MATOJIOTIE0
3 METOIO MOKPAIICHHS SKOCTI iXHBOTO JKUTTS Ta 3HMKEHHS PIBHS 3aXBOPIOBAHOCTI 1
CMEPTHOCTI.

Marepiaim i MeTOaH TOCTiAKEHHS.

MarepiaioM Jyisi A0CIIPKeHb Oyja CHpOBaTKa KPOBI MAII€HTIB, JOCIHIIKCHHS
npoBoawin MeronoM IDA 3 BUKOpUCTaHHIM IMyHO(DEPMEHTHHX TECT-CUCTEM IS
BUSIBJICHHS aHTUTIN 10 Bipycy rematuty C (DiaProph-Med, DIA-HCV-III).
PesynbTaTu nocnimxens, orpuMani B 1adopatopii KHIT «KipoBorpaacekuii o6macHui
ueHTp npoditaktuku ta 60potedu 31 CHIdom» KipoBorpaacekoi o0nacHoi paau
(KHIT KOLITBC KOP) 3a 2023-2024 poku. 3a 1neit nepion 0ysno oo0ctexeHo 4453
narieHTiB 3 HUX 2605 BlJI-indikoBani. Takox B po60TI Oy BUKOPUCTaH1 pe3yJIbTaTH
reMaToJIOTIYHUX (aBTOMAaTHUHUN TemaToJioriunuii anamizarop SFRI HEMIX 5-60),
OloximMiyHUX - (aBToMaTthuHui Oloximiunuii anamizatop BK-500 (DIAMOND))
JOCTIIKEHb Ta IMYHOJIOT14H1 TOKa3HUKH.

Pe3yabTaT A0cCaizKeHHsI Ta iX O00roBOpeHHA. Y XOJ1 JOCTIDKEHHS Oyiu
IpoaHaii3oBaHi JJabopaTopHi 1aHl oOcTexxeHHs Ha BipycHuil rematut C cepen BlJI-
iH¢ikoBaHuX 3a 2022-2024 poku. JlocmiKeHHs BKJIIOYAIO BU3HAUEHHS HasBHOCTI
aututul Ao Bipycy remaruty C (anti-HCV). Ha ocHOBI mnpoBelneHOro aHaiizy
BHU3HaueHO piBeHb mnommpeHocti koiHpekuii BUJI/BI'C cepen o6ctexxenux ocib;
BIJIMOBIAHI AaH1 IpeCTaBeH] B Tabumii 1.

VY Tabnuii 1 npencraBieHo MUHAMIKY OCHOBHMX IMOKA3HUKIB 1100 BUSIBJICHHS,
JiKyBaHHS Ta e(eKTUBHOCTI Tepamii BipycHoro renatuty C cepen BlJI-iHdikoBanux
oci6 3a 20222024 pokwu.

3riHo 3 pe3yJbTaTaMU, CIOCTEPIra€ThCs MOCTYIIOBE 3HIKEHHS KiibKocTi BLJI-
1H(piKOBaHUX 0CI0 3 MO3UTUBHUMU pe3yiabTaTamu Ha BI'C — 3 727 y 2022 porti 1o 651
y 2024 poii, 110 MOX€ CBIIYMTU MPO MOKPALIEHHS MPOQPIIaKTUYHUX 3aX0[1B a0
3MEHIIICHHSI 3araJIbHOTO TATapsi KoiHdekii y Buodipii. [lonpu He3HauHe 3MEHIIICHHS

a0COJIIOTHOI KUIBKOCTI 0C10, SIKi pO3MoyYaiu MPOTUBIPYCHE JIIKYBaHHS, MOKA3HUKU
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3anumaroTbest crabinbHuMu y 2023-2024 pokax (mo 54 ocobu, 6mm3bko 8% BiA
iH(pikoBaHux). HatomicTe, y 2022 portii 1e#t BijicoTok 0yB aemnto BunmM (9,1%), mio
MOe OyTH 3yMOBJICHO aKTHBHIIIOIO 1HIIIAIIEO JiKyBaHHS micis mangemii COVID-

19.

Tab6amnus 1 - J[uHaMika MOKa3HUKIB CKPUHIHTY, JIIKYBaHHS Ta pe3y/bTaTiB Tepamii

renatuty C cepen BlJI-iHdikoBanux oci6 (2022-2024 pp.) KipoBorpaackkoi o0acti

IMoka3zHuk

2022 p.

% BiI
iHpIiKOBaHMX
BI'C

2023 p.

% BiI
iHpIiKOBaHMX
BI'C

2024 p.

% Bix
iHpiKoBaHMX
BI'C

[adikoBani Bipycom
renaruty C 3a
pe3ysbTaTaMu
CKPHHIHT'OBUX

IOCIIKEHD

727 - 672 - 651 —

Ocobu, siKi po3royanu
MPOTHUBIPYCHE
nikyBaHHA renatuty C

66 9,1% 54 8,0% 54 8,3%

Ocobu, sKi
nepedyBaroTh Ha
JikyBaHHI rernatuty C

24 3,3% 14 2,1% 16 2,5%

Ocobu, siKi 3aBepIIIN
MPOTHUBIPYCHE
JIKyBaHHS XPOHIYHOTO
renatuty C

53 7,3% 40 6,0% 39 6,0%

Oco0u, sIKl JoCATIN
CTIHKOI BIpyCONOTIYHOT
Biamosiai (CBB12-24)

TICTISl 3aBEPIICHHS
TKyBaHHS

18 2,5% 10 1,5% 28 4,3%

Ilpumimka: Biocomxu pospaxosano 6i0 kinbkocmi Bl/I-inghikosanux ocib, sxi manu

nosumuenuii pesynoemam na BI'C y 8ionogionomy pouyi.

KinbkicTb 0ci0, ki nepeOyBaroTh Ha JIIKYBaHHI, 3aHIIAETHCS BITHOCHO HU3BKOIO
1 cTaHOBUTH 2—3% IIOPOKY, 10 MOXXE BKa3yBaTH SIK Ha €(EKTUBHICTb Tepamii Ta
IIBUJIKE 3aBEPILIECHHS KypCiB, TaK 1 HA MOTEHLIHHI IPOTaJIMHU Y AOCTYIIL J0 JIKyBaHHS
a0bo #oro nepepuBaHHsI.

[Ilomo epeKTUBHOCTI JTIKYyBaHHS, MOKA3HUK JOCSATHEHHS CTIMKOI1 BIPYCOJIOTTYHOT

BianoBiai y 2024 pomi 3HayHo migBumuBcs (4,3% mpotu 1,5% y 2023 pori), mo
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CBITYUTH PO MOKPAIIESHHSI SKOCTI JIIKyBaHHS, 111/101p €(peKTUBHIIIMX CXEM Tepallii abo
Kpallly IpUXWIBHICTb JI0 JIIKYBaHHS cepejl Malll€HTIB.

3aranom, HaJlaH1 JJaH1 CBiA4aTh PO MO3UTUBHY JTUHAMIKY Y c(epl BUABICHHS Ta
nikyBaHHs koiH(ekiii BIJI/BI'C, onHak BiIHOCHO HU3BKHUM BIJICOTOK OXOTIUICHHS
JIKyBaHHSIM cepeJl 1H(PIKOBaHMX BKa3zye Ha HEOOXIJHICTh MOCHJEHHS Hporpam
JOCTYITY IO Cy4acHO1 Teparii Ta MOTUBAILIIT MALI€HTIB IO MPOXOIXKEHHS TOBHOTO KYPCY
JiKyBaHHS [2, 3].

OTpuMaHi pe3ybTaTh MIAKPECTIOITh BaXXKJIUBICTh PErYJSPHOrO CKPHUHIHTY Ha
renatuT C cepen BlJI-iHdikoBaHMX mMaIll€eHTIB, a TaKOXX HEOOXITHICTH 1HTErparfii
nporpam jdikyBanHst BIJI ta HCV st nokpatiieHHst pe3yJibTaTiB Teparii Ta 3SMEHIICHHS
PU3UKY IPOrpecyBaHHs 3aXBOPIOBaHb MEYIHKH [4, 6].

3 rpyaus 2022 poky po3nodaBcsi IEPEpO3NOALT MpenapariB y Mexax obnacreit
JUIA TIOJIETIEHHSI MaplIpyTy Mall€HTa Ta CIPUSHHS HaWIIBUALIOMY 3aTy4CHHIO J0
JIKyBaHHS MAIll€HTIB, K1 HA HOTO OYIKYIOTb.

KHII «KipoBorpaacekuii oOnacHuil LEHTp MNpopIIaKTUKH Ta OOpOoThOU 31
CHI JTom» KipoBorpazacwkoi oo6macuoi pagu 'y 2022 poiri orpuMaB 50 KypciB J1KyBaHHS
renatuty C, a'y 2024 poui — mie 50 kypciB npenapatamu codocOyBip/BemaTacsip.

Ha mnouatox 2024 poxy po3modanocsi aKTHBHE 3aJy4yeHHS TMAI€HTIB [0
nikyBanHs. [Ipioputer Hamaetbcs BlJI-indikoBanuM ocobam 13 Hporpecyrodnm
¢$16po3oM ab0 BHCOKMM PHU3HKOM YCKJIaJHEHb. Y paMKax HOBOI CTpaTerii TakoX
MPOBOJIUTHCS MOHITOPUHT €(QEKTUBHOCTI Tepamii Ta JAOTPUMAaHHS MAaIllEHTaMU
JKyBaJIbHOTO TIpoliecy. PiBeHs cTiiikoi BipycosoriyHoi Bianosial (CBB) uepes3 12 abo
24 trxHI micnd 3aBepiieHHs JikyBaHHA (SVR12 abo SVR24) € ocHOBHUM KpUTEpiEM
e(deKTUBHOCTI. Y cydacHUX cxemax 13 coocOyBip Ta BedmaracBip piBeHb CTIHKOI
BipycoJioriuHoi Bianosial y BlJI-indikoBanux nauieHTiB carae 95-99%, mo maiixe He
BiJIp13HSIETHCS Bl epekTuBHOCTI y BIJI-HeraTHBHMX MAaIli€HTIB.

CrannmapTHa TpUBAIICTh Tepamii — 8-12 THXKHIB, 3aJIe’KHO BiJ CTYIICHS yPaKCHHS
MEYIHKM Ta BUKOPUCTAHOrO pexuMy JikyBaHHs. [lpu 1uuposi abo mnomnepeaHix
HEBJIaJIUX Kypcax Teparii MO)e 3HaI0OUTHCS POJAOBKEHHS /10 24 THXHIB.

dakTopH, 10 BIUIMBAIOTh HA €EKTUBHICTH JIKYBAHHS LI€ CTaH IMyHHOT CUCTEMH:
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namieHT 3 piBHemM CD4+ >200 xmituH/MKI MaroTh Kpaimii pe3ynbTatu. Cramis
ypaKeHHS MMEUIHKU: TIPU IUPO31 €(DEKTUBHICTh MOKE OYTH JIeII0 HIKUOK0. JIiKapchki
B3a€MOJI1 MK aHTUpeTpoBipycHO Tepamieto (APT) ta mpoTuBIpycHUX mMpenaparis
NOTPeOyIOTh PETEIILHOIO0 KOHTPOJIIO.

[IpodinakTuka Ko-iH(eKIi crnpsiMOBaHa Ha 3amoO0iraHHs 3apa)KeHHI0 oboMma
Bipycamu ab0 3MEHIICHHS pPHU3MKY IMepeaadl OJHOTO BIPyCy JIIOJAM, SIKI BXKe
iH(pikoBaH1 1HIIUM. OCHOBHUMH 3axo1amu npodinaktuku ko-iHdpekiii HCV/BIJI €:

» be3neunuii cekc — BUKOPUCTAHHS TPE3EPBATHUBIB Ta 3ac00iB MPODITaKTHKH

BUJL

» BuUKoprCTaHHS TiIIBKY CTEPUILHUX IHCTPYMEHTIB — 3a1100iranHs iH(piKyBaHHIO
4yepes3 1HEKIIMHI HAPKOTUKH, TaTyIOBAaHHS, MIPCUHT a00 MEIUYHI MaHIMTyJISLII].

» TecryBanns Ha BIJI i HCV — perymsapHi OOCTeXKEHHS IJII CBOEYACHOTO
BUSIBJICHHS Ta JIKyBaHHS.

» Ocgita Ta MpoQiTaKTHYHI MPOrpaMu — MiABUIICHHS 00i13HAHOCTI Cepel rpym
PHUBHKY.

» AntuperpoBipycHa teparis (APT) — 3HMXKEHHS BipyCHOTO HaBaHTAKEHHS
BUI, o 3MeHiye pusuk nepenadi. B neputy uepey, ye niompumka cmamy
300poes Bl/I-ingixosarnux

» JlikyBannsa rematuty C — mpemnaparamu coocOyBip Ta BelmaTacBip — Jae€
MO>KJIMBICTh MOKYTh BuiIikyBatd HCV 95%.

» YHUKHEHHsI CIIUJILHOTO BHKOPHCTAHHS TOJOK, OpWUTB, 3yOHUX IIITOK —
3ano6iranHs nepegadyi HCV gepes kpoB.

» CyBope TOTpUMaHHS CTaHJAPTIB 1HQEKIIHHOTO KOHTPOIK — BUKOPUCTAHHS
OJIHOPA30BUX 1HCTPYMEHTIB a00 HAJIC)KHA CTEPHITI3AILiS.

» Baknunariis mporu rematuty A 1 B — momomarae 3MEHIIMTH TOJaTKOBE
HaBAaHTA)KCHHS Ha MEUIHKY.

» IloctkonTaktHa npodinaktuka (PEP) mis BIJT — y pa3i MOKIMBOTO KOHTAaKTY
3 BIpyCOM.

KimtouoBi migxomu no mpodimaktuku ko-iHdpeknii HCV/BII BxiouaioTh

3MEHIIIEHHS PU3HKY 3apakKeHHsI 000Ma BipycaMu, paHHE BUSBJICHHS Ta JIIKYBaHHS, a
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TakoX 3axonau 1H]ekuiitHOro KOHTposito. KomrekcHuM miaxiag 13 MO€IHAHHSIM
aAHTUPETPOBIPYCHOI Tepamii, JikyBaHHs rematuty C Ta npoduUIaKTUYHUX CTpaTerii
3HaYHO 3MEHIIIY€ PU3UKU YCKJIaIHEHb Ta IMiJIBUIIYE SKICTh XKUTTS 1HPIKOBAaHUX OCIO.

BucnoBku.

OTpuMaHi pe3yabTaTh MIAKPECTIOIOTh BAXKIUBICTh PErYJSPHOrO CKPUHIHTY Ha
renatut C cepen BLJI-iH(dikoBaHMX TaIi€HTIB, a TaKOX HEOOXITHICTH IHTErparii
nporpam JikyBanHs BIJI ta HCV nis mokpaiiieHHs pe3ysibTaTiB Teparii Ta 3MEHIIICHHS
pU3UKy IporpecyBaHHs 3axBopioBaHb neuiHku. Koindexuis BIJI ta remarury C €
CEpHO3HUM BUKIIMKOM JJII CUCTEMH OXOPOHHU 3JI0pOBs, ajle CydacHl METOJU Teparli
J03BOJISIIOTHh €(PEKTUBHO KOHTPOJIIOBATU Ta JIIKYBaTH OOWJBA 3aXBOpIOBaHHA. PaHHe
BUSBIICHHS, TPaBWIIBHUHN 1101 JIIKIB Ta MPO(1IaKTUYHI 3aX0/11 JOTIOMaratoTh 3HaYHO
MOKPAIIUTH MPOTHO3 JJIsI TAKUX TAIIEHTIB.

CydacHi mpsiMi TPOTUBIPYCHHI TpenapaTd A03BOJSIOTH JOCSATTH BHUCOKOI
epextuBHOCTI JikyBaHHs remnatuty C y BlJI-iHdikoBaHux mnamieHTIB. 3aBasKu
KOPOTKOMY KYpCy Tepamii Ta HU3bKii 4acTOTi MOOIYHUX €(EeKTIB JIIKYBaHHS CTaJO
JOCTYITHUM Ta €(QEKTUBHUM HaBITh /I MaIi€eHTIB 13 KoiHpekiieo. HeoOximamii
peTenbHUIl  MiA0Ip TIpenapariB 3 ypaxyBaHHSM MOMKJIMBHUX  B3aeMOAIN 13
aHTUPETPOBIPYCHOIO Tepariero [2, 3, 9].

3araznom, rpu cBoeyacHoMy JiikyBanH1 renatuty Cy BlJI-iHdikoBaHux nporuo3
€ COPUATIMBUM, a PU3UK YCKIIaTHEHb ((piOpo3, IUPO3, TenaToleIoIsIpHa KapIIMHOMA)
3HaYHO 3HM)KY€EThHCA.

OkpiM 1BOTO, TpUBAE poOOTa MIOAO0 3OUIBIICHHS JOCTYMHOCTI Cy4YacHHX
MPOTUBIPYCHHUX IMpPENapariB Ta PO3UIMPEHHS IPOrpaM CKPUHIHTY CEpell TPy pU3UKY.
Ile 103BONUTH 3HU3UTH PIBEHb 3aXBOPIOBAHOCTI Ta 3amo0IrTH yckiagHeHHsMm y BLI-

1H(1KOBaHUX MAIllEHTIB 13 KoiH(ekiewo renatuty C.
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Abstract. Hepatitis C in people living with HIV is a significant medical problem because co-
infection leads to faster liver damage, increases the likelihood of developing cirrhosis and liver
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failure, and complicates the treatment process. The article examines the peculiarities of the course
of hepatitis C in HIV-infected persons, modern methods of diagnosis, approaches to therapy using
direct antiviral drugs and their effectiveness. The importance of an integrated approach to the
treatment and prevention of co-infection is also emphasized. Hepatitis C in HIV-infected patients is
an important public health problem because the combination of these infections accelerates the
progression of liver fibrosis, increases the risk of cirrhosis, liver failure, and hepatocellular
carcinoma. The material analyzes the mechanisms of co-infection development, the impact of HIV on
the progression of hepatitis C, as well as modern approaches to diagnosis and therapy. Special
emphasis is placed on the effectiveness of direct antiviral agents, their compatibility with
antiretroviral therapy (ART) and key factors determining treatment success. Prospects for
prevention, as well as ways to improve access to therapy for people living with HIV and co-infected
with the hepatitis C virus, are considered.
Key words: hepatitis C, HIV, co-infection, antiviral therapy, treatment.
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Anomauia. B ymosax napocmaiodux 8UKIUKI 0 mpaouyiuHux cucmem nepeuHHoi Meouko-
canimapuoi 0onomozu mooev npsamoi nepeunnoi meouunoi donomozu (Direct Primary Care, DPC)
€ NepcneKmuHoI0 albmepHamugor. Memorw yb020 00CIIOHNCEHH CMAN0 GUBYEHHS BNIUBY MOOeI
DPC Hna docmynuicme MeOUHHUX NOCIYe, KIIHIYHI pe3yibmamu ma 3a0080JeHiCmb NAyicHmie 8
ymosax  cucmemu  oxoponu 300pos’si  CIIA. Memoodonociunow  OCHO80I0  NOCIYHCUNLO
K8azieKcnepumMenmanbHe Ko2opmHue OO0CTIONCeHHs, wo Kmouuno 842 nayienmu y 080X 2pynax.
Pezynomamu nokazanu, wo nayienmu DPC-xninix Odemoncmpysanu cymmeso Oinbul BUCOKY
docmynHicms MeOUYHUX Nocuye, Kpawuli KOHMPOb XPOHIYHUX 3AX60PI0GAHL (apmepianvHa
2inepmensis, yykposutl oiabem 2 muny, einepainioemis), MEHuLy Yacmomy 20CHimanizayii ma suuyuil
PiBeHb 3a00801eHOCMI AKICMIO 00CIY208)8AHHS, NOPIGHIOYU 3 NAYIEHMAMU MPAOUYTUHUX KIIHIK.
Ompumani oawni Hazonowyrome Ha nomewnyiani mooeni DPC Ons niosuwjenns egexmusnocmi
NEePEUHHOT O0NOMO2U A PEKOMEHOYIOMb ii NOOATLWUL PO3BUMOK MA MACUMAOHe 8NPOBAONCEHHS 8
HAYIOHAIbHY CUCMEM) 0XOPOHU 300PO8 A.

Kniouosi cnoea: npsama nepsunHa meouyHa 00NOM0O2d, OOCMYNHICMb MeOUYHUX HOCTYe,
XPOHIUHI  3AXB0PIBAHHSA,  3A0080IEHICMb  NAYIEHMIB, pPehOpMYBAHHI  OXOPOHU  300p08 A,
npoghinaxmuuna Mmeouyuna, Keaziekcnepumenmanvue oocnioxcenns, CLIA.

Beryn.

CydacHi CHCTEeMH OXOpPOHHM 3JI0pOB’Sl B 0araTb0X KpaiHaX CTHUKAlOThCS 13
CEepHO3HMMHU BUKJIMKaMU Yy cdepl opraHizaiii MEpBUHHOI MEIUKO-CaHITapHOT
nonomMory. Tpaauiiiiai MojeN, 0 IPYHTYIOThCS Ha CTpaxoBoMy (hi1HAHCYBaHHI Ta
OOMEXEHOMY JOCTyHl 10 JiKaps, AEMOHCTPYIOTh 3pOCTalouy MEPEeBAHTAKEHICTD,

MOJOBXKEHHS TEPMIHIB OYIKYBaHHS KOHCYJIbTAIlld Ta 3HM)KCHHS 3aJI0BOJIEHOCTI
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Nali€HTIB SAKICTI0O TOCHYT, 1o HagaroThes [1]. TIpobGraeMu 3arocTproroThCs Ha Tii
3pOCTaHHSl XPOHIYHUX 3aXBOPIOBAHb 1 CTApIHHS HACEJIeHHS [2], 10 MOCHIIIOE
HEOOX1IHICTh MONTYKY O1TbII €(PEeKTUBHUX OpPTaHi3alliifHUX PilIeHb y cepi mepBUHHOT
JOTIOMOTH.

OaHuM 3 albTEPHATUBHMUX MIJIXOMIB, SIKI MPUBEPHYJIH yBary IOCIITHUKIB Ta
MPAKTHUKIB, € MOJENb MPsIMOi NepBUHHOI MeAnuHOoi nonomoru (Direct Primary Care,
DPC) [3]. Ll cuctema, 10 IPYHTYEThCS HA MPSIMUX JOTOBIPHUX BIAHOCHMHAX MIXK
MaIi€eHTOM Ta JiikapeM 0e3 ydacTi CTPaxOBHX MOCEPEAHHKIB, OOIISE IiABUIIUTH
JOCTYMHICTh MEIMYHUX MTOCTYT, TOKPAIIUTH MPOMUIAKTHYHUN CYTIPOBIJ MAIIEHTIB Ta
CKOPOTUTH HaaMipHi BuTpaTu [4]. Xoda HasBHI JOCHIKEHHS 37€O01IBIIOrOo
30CepeIKEeHI Ha aMEePUKaHChKOMY KOHTEKCTI [5], mpakTudHa peanizariis moaem DPC
y PI3HUX CEerMeHTax cucTeMu oxopoHu 370poB’st CIIA ¥ nani BUKIMKAEe IHTEPEC y
MeKax OILIIHIOBAaHHS 11 MacITabOBaHOCTI Ta €(h)eKTUBHOCTI.

MeToto 1hOT0 TOCTIIKEHHSI € KOMIIEKCHE OIIHIOBAHHS BILJIUBY BIIPOBAKCHHS
Mojzeni DPC Ha AOCTYNHICTP MEAMYHOI JIOTIOMOTH Ta KIIHIYHI pe3yJbTaTh Ha
npukiaal CIIIA — kpaiHu 3 BUCOKOPO3BHHEHOIO, aje (PparMEHTOBAHOIO CHUCTEMOIO
OXOPOHHM 3JIOPOB’S, JI€ AKTHBHO CITBICHYIOTh JI€pXKaBHi, CTpaxoBi Ta IPHUBATHI
KOMIIOHEHTHU. Y paMKax IOCTaBJICHOT METH OyJI0 BU3HAUECHO TaKi 3aBJaHHS: MPOBECTH
MOPIBHSUIBHUYM aHaji3 MOKa3HUKIB JOCTYMHOCTI Ta KIIHIYHHUX pPe3yJIbTaTiB MIX
MalieHTaMu, siki 00CIyroBytoThCs B paMkax DPC-kiiHIKM Ta TpaauIliitHOT CTpaxoBoi
MOJICJTi; OIIIHUTH PIBE€Hb 3aJ0BOJICHOCTI MAIlIEHTIB OJIEP)KYBaHOKO JOIOMOTOIO;
BUSIBUTH KJIIOUOBI OpraHizalliiHi pi3HUIIO MiK MOACIISIMHU.

OcHoOBHa TiNOTe3a AOCTIIKEHHS MOJISITa€ B MPUITYIIEHH], 10 BIPOBAKEHHS
MOJIeNIl MPsIMOi MEPBUHHOT MEIUYHOI JIOTIOMOTH CHpUS€ MOKPAIIEHHIO JOCTYIHOCTI
MEIUYHUX TOCTYT JIJIsl MAIl€HTIB Ta MO3WTUBHO BIIMBAE Ha KIIHIYHI Pe3yjbTaTH,
BKJIFOYHO 3 KOHTPOJIEM XPOHIYHMX 3aXBOPIOBaHb Ta 3HIKEHHSAM IOTpeOH B
rocIiTam3amnisax.

HaykoBa HOBHM3Ha 11i€i pOOOTH TMOJATaE B MPOBEAEHHI OJHOTO 3 TMEPIINUX
KBa31eKCIIEPUMEHTAIBHUX TOPIBHIHB epekTuBHOCTI Monesi DPC B yMoBax oxopoHH

3nopoB’st CIIA, mo gae 3MOry BUSBUTH TMOTEHIIAT i1 MOAANBINOI IHTErparii 10
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HUHIIIHBOT CUCTEMH HaJIaHHS MEPBUHHOI HonomMord. OTpuMani pe3yjabTaTH poOJATh
BHECOK y PO3IIUPEHHS 3HaHb MPO MOXJIMBOCTI aJanTallli iHHOBAIIMHUX MOJeeH y
paMKax aMEpUKaHChKOI CHUCTEMH OXOPOHHU 37I0POB’s, IO Ma€ 3HAYHY MPAKTHYHY
IIHHICTh B YMOBaX pedopM Ta MOCUJICHHS aKIIEHTY Ha MPOIIaKTHKY.

JliteparypHuii orJisia.

dopMyBaHHS MOjEINI TPsiMOi TepBUHHOT MeanuHoi pomomoru (Direct Primary
Care, DPC) na movarky XXI cTONITTS CTajo BIAMOBIAII0 HAa NEPEBAHTAXKEHICTh Ta
BHCOKI BUTpaTH TPAJAULIMHUX CTPAXOBUX MoJienel nepBuHHoi nonomoru B CIIIA [6].
[TouaTok pyxy moknaB aoktop Garrison Bliss, sxuii 3acHyBaB y 2002 poli KIiHIKY
Qliance, 1m0 3amporoHyBajia Malli€eHTaM MATUCHY (OpPMY AOCTYIY JO JIIKAPChKUX
nmociayr 0e3 TocepeaHUITBa CTpaxoBux KommaHii. [lomamemmit po3sutok DPC
MIATpUMANIH  OpodeciiiHi  CHOIIBHOTH, BKJIIOYHO 3 AMEPHUKAHCHKOIO aKaJIeMIEI0
cimerinux JnikapiB (AAFP, 2015) [7], a Ha 3aKOHOMABYOMY PiBHI 3HAYHUM KPOKOM
ctano npuitHaTTs Direct Primary Care Accessibility Act (H.R. 633, 2023) [8], sikwii
JI03BOJIMB BUKOPUCTAHHS MEIUYHUX OIIATHUX PAXyHKIB JJIs OTUIATH MTEPEATUIATH.

Jo 2024 poky iHTepec 10 Mozeni i nani aktuBHO 3pocTae B mexkax CIIIA Ta 3a
ix mexxamu — oco0auBo B Kanaai ta Asctpaii, 1e DPC posrisinaeTbes sik ¢mocio
MIJBUIIEHHS JOCTYIMHOCTI TIEPBUHHOI JOMOMOTH B YMOBax OOMEXKEHUX PeCcypciB.
OcobmuBocTsiMu MojeNi cTanu (ikcoBaHA OIUIaTa, 3HUKEHHS aJMIHICTPAaTHUBHUX
BUTpAT Ta aKUEHT Ha NpO(UIAKTUKY 3aXBOPIOBAHb.

VY nopiBHSHHI 3 TpaauiitHUMu cTpaxoBumu cucteMamu DPC nemoHcTpye OubIn
edekTUBHY oprasizamito mpoieciB. Sk 3a3Hauae Society of Actuaries (2020) [4],
KUIBKICTh MAalli€eHTIB Ha oAHOTrO Jikaps B DPC-kiiHikax maike BTpUYl HUXKYA, HIK Y
3BUYANHUX MOIKIIHIKAX, a YaC OYIKyBaHHS Ha KOHCYJIBTAIIIO CKOPOYEHO 70 1—2 /HIB
(Tadm. 1).

Amnani3 cyuyacaux nocmimkenb (Miller JD, 2024; SAGE Open Medicine, 2022)
[9], [10] minTBepmxkye, w0 mnamientd DPC-kimiHIK pigme 3BepTaroThCs  3a
HEBIJIKJIATHOIO  JOTIOMOTOI0, JIEMOHCTPYIOTh KpallMid  KOHTPOJb  XPOHIYHHUX
3aXBOPIOBAHb 1 BHPAXalOTh OLIbIT BUCOKWM PIBEHHb 3aJI0BOJICHOCTI MEAUIHUMU

[IOCITyTraMH.
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Taoauus 1 - [lopiBasaua moaeneit DPC ta TpaauiiiitHoi CTpaxoBoi CUCTEMU

(Society of Actuaries, 2020)

IToxa3uuk DPC-ximiHiku Tpaguiiiiai KIiHIKA
CepenHs KUTBKICTD MAIIEHTIB HA JIIKaPsI 600-800 2000-2500
Yac ouikyBaHHS KOHCYJIbTAIII] 1-2 mHi 14-20 nuiB
AnminictparusHi Butpatu (%) 10-15 % 3040 %

[Tpote, momens DPC cTukaeThest 3 HU3KOI BUKIHKIB. Sk 3a3HadaroTh Ghany R.
et al. (2018) [2] ta Phillips Lytle LLP (2023) [11], oOMexeHHs KUIBKOCTI TaIll€HTIB,
10 0OCITYTOBYIOTHCS, BUMArae 3HayHUX KaJpOBUX PECYpCiB, a (pikcoBaHa mepeariaTa
MOKe OyTH HEJIOCTYIHA JJisi COIIaJbHO BPa3IUBUX Ipyll. Y KpaiHax 13 Jep>KaBHOIO
MOJIEJUTIO OXOPOHHU 310poB’ s, Takux sk CIIA, mupoxke BripoBamxeHHss DPC nmotpedye

3aKOHOJIABUMX Ta OpTaHi3aIliiHuX amanTaiiii (puc. 1).

. N
BENEFITS AND CHALLENGES
OF THE DPC MODEL

o
BENEFITS CHALLENGES

Increased Limited
@ access to care ® population
coverage
Focus on
prevention n and Inaccessibility
management for vulnerable
of chronic diseases groups

Patient Need for
satisfaction ® legislative

changes
Reduction in

@ administrative ® Barriers to

ED scaling

\\ J o\ j)

Pucynok 1 - IlepeBaru ta Buxiinku mozaeni DPC

Licepeno: cknadeno asmopom 3a mamepianamu 00CIIOHCEHHs.

3arajioM OIJIsIi Cy4acHO1 JIiTepaTypy CBIAYMTH MPO BUCOKUN MOTEHIIIAT MOIEI
DPC nns onTumizanii NEpBHHHOI JOMOMOTH 32 YMOBH BpaxyBaHHS COIaJIbHO-
€KOHOMIYHMX Ta IHCTUTYIIHHUX 0COOJMBOCTEH KOKHOT KOHKPETHOI KpaiHHU.

TeoperuuHuid orJsia.

Po3yminHg MexaHi3MIB JIOCTYITHOCTI MEJMYHOI JIOTIOMOTHM € BY3JIOBUM

€JIEMEHTOM ITiJ] Yac aHaji3y €(eKTUBHOCTI CydacHUX MOJIeJIeH IEPBUHHOI JIOTIOMOTH.
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TeopeTnuHi KOHLEMINT TPaKTYIOTh JOCTYHHICTh HE SK €IMHUN YUHHUK (DI3UYHOT
JOCSKHOCTI, aJie K 0araTtomapoBy KOHCTPYKIIiO, IO BKIFOYAE CBOEYACHICTh HATAHHS
mociyr, (IHAHCOBY TNPUUHSTHICTh, OpTraHi3amiiiHy THYYKICTh Ta BIATOBIIHICTH
KyJbTYpHUM OUiKyBaHHsIM HaceneHHs (Penchansky & Thomas, 1981) [12]. Kputepii
JAaI0Th 3MOTY IMOBHIIIE OILIHIOBATH HOBI OpraHizauiiHi Gopmatu, BKIIOYHO 3 Direct
Primary Care (DPC).

Monens DPC TicHO TOB’si3aHa 3 PO3BUTKOM MAaIli€HT-OPIEHTOBAHUX KOHIIEIITiH
norasay. [Ipuamumua Chronic Care Model (Wagner et al., 1996) [13] — Taki sk
AKTUBHE 3aJlydCHHs TAalll€EHTIB, MUKIUCIUIUIIHADHA KOOPAMHAIlIS, IIATPUMAHHS
NPUWHATTS pillleHh T4 CHCTEMAaTUYHWI MOHITOPUHT — 3HAXOJSTh BITOOpaXCHHS B
moaeHH1# npakTuii DPC-kiiHIK, sIK1 3aBIAsSKHA HEBETUKOMY 00’ €My MaHesei NalieHTiB
3MaTHI 3a0e3MEYUTH BHUCOKY IIUIBHICTh B3a€EMOII MDK JIIKapeM Ta TaIllEHTOM.
[Tapanensno, kounemnist Patient-Centered Medical Home (PCMH) ta Person-Centered
Integrated Care (PCIC), mo po3BuBaroThcsi y BenmukoOpurtanii Ta ABctpamii [14],
HaroJIOIIyIOTh Ha CHAJKOEMHOCTI JOTJISAY Ta CTBOPEHHI 1HAMBIIyaIbHUX IIJIAHIB
BEJICHHS TMAIIIEHTA, [0 TAKOXK NeperykyeThes 3 (iocodiero DPC.

Hait6isp11 3Ha4H1 BIAMIHHOCTI MOJICJIEH TIEPBUHHOI JOTIOMOTH BUSIBISIOTHCS B
cTBopeHH1 ¢iHaHCyBaHHs. CHCTEMH 31 CTPaxOBUM (1HAHCYBAHHSM, II0 IEPEBAKAIOTD
y CIIIA, 3a nanumu qocmimkens Glied S. Ta Mechanic D. (2020) [15], npuzBoasits 10
30UIBIIICHHS TPAH3AKI[IMHUX BUTPAT, (hparMeHTAallll JTIKYBaHHS Ta 3HWKECHHS 1HTEpecy
JikapiB no npodimaktuku. HaBmaku, mpsimi Mozeni oruiatu, BkiaoyHo 3 DPC Ta
eJleMeHTaMu aBcTpaiiiicbkoi mporpamu My Health Home (2021) [16], opienTOBaH1 Ha
JIOBIOCTPOKOBI Pe3yJIbTaTH Ta TICHUM CynpoBija narienta (tadm. 2), (puc. 2), [4].

KpiM TOro, Ba’K1MBO HArojOCUTH Ha BIAMIHHOCTSIX y cHCTeMax (piHAHCYBaHHS,
OCKIIBKM BOHHM BH3HAYAIOTh CTUMYJIU JUJIsl YYACHUKIB CHCTEMH OXOPOHH 3I0POB’s
(Tabm. 3).

Crilike MABHUILEHHS JOCTYIMHOCTI Ta SIKOCTI MEPBUHHOI JOIMOMOTH HEMOKJIMBE
0e3 nepeocMuciIeHHs (PIHAHCOBUX CTUMYJIIB Y CUCTEMI OXOPOHH 3J10poB’s. Mojeinb
DPC, i"Terpyroud TOpPHUHLUIN MALIEHT-OPIEHTOBAHOTO  JOTJISAAY, IMPSIMOTO

¢dbiHaHCYBaHHS Ta TOCHJIEHOT MPO(UIAKTUKHU, € TEPCIEeKTUBHUM HAIpPSIMOM IS
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onTUMI3allli HaIllOHAJLHUX CHCTEM, OCOOJIMBO B KpaiHax, A€ TPaJaulliiHI CTpaxoBl

M1IX0IH BUABJISAIOTH CUCTEMHI HETOMIKH.

Tadauus 2 - [TopiBHsUIbHUHN aHaJI3 TPOPITAKTUYHOI AKTUBHOCTI B MOJACIISIX

IEPBUHHOI 1OIIOMOTH

) C— CIIA Benukobpuranis (IlA\x/]IB;TII{);IIIti CHIA (Tpamuriiina
(DPC) (PCN NHS) Home) CTpaxoBa MOJIEJIb)
BaKI_[I/IHaHISIOHPOTI/I 78 7 75 62
rpuny (%)
PerynsapHuii KOHTPOJIb
AT (%) 82 80 79 65
Momnitopunr HbAlcy
MAIieHTIB 3 giabeTom 75 73 76 58
(%0)
Yacrka
npoQiTaKTHIHUX 68 70 71 52
Bi3UTIB (%)
Cepenniii yac
OYIKyBaHHS Ha BI3UT 1-2 7-10 5-7 14-20
(nHIB)
PiBeHp 3a10BOJIEHOCTI
(%) 85 81 83 68

Crknaodeno 3a oanumu Society of Actuaries, NHS Digital, Australian Institute of Health and Welfare,
2023-2024

s

better)
"]

entive Care (higher

7 (= My Health Home (Australia)

and Prew

Quality of Services

3 4 5 3 7 ] 9 10
Access to Medical Care (further right = higher accessibility)

Pucynok 2 - [lopiBHSIHHS MOJiesie EPBUHHOI JOMIOMOTH 3a JOCTYITHICTIO Ta SKICTIO

Howcepeno: cknadeno agmopom 3a mamepianamu O0CHIOHCEHHs
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Tabauusa 3 - [lopiBHSIHHS Mojienel (hiHaHCYBaHHS MEPBUHHOI MEIMYHOI IOMTOMOTH

Mopnenb [Ipuknanu .
Vol [puanmn po6otu P o BruB Ha siKicTh
¢dinaHCyBaHHS Kpain/mporpam
Ormtara 3a KOXKHY CXHMITBHICTS 110
CrpaxoBa MoJ€eNb nocayry (fee-for- CILIA, Himeyuuna
. ¢dparmeHTarnii
service)
[Iepenmiarna dikcoBaHa orIaTa 3a CIHIA (DPCO),
o . . CruMynroBaHHS
Mojienb (capitation, MIPUKPIILICHOT'O ABcTpanis .
. npodiIaKTUKH
DPC) TMali€exHTa (4acTKOBO)
HepxaBHe bromxerHe Benukobpuranis AKIIeHT Ha 6a30BYy
¢biHaHCYyBaHHS (iHaHCYyBaHHS yCTaHOB (NHS) JTOCTYIHICTb
[NoenHanus Bamaunc mix
3Milrana MoJelb MepeaIUIaTh, OIUIaTH 32 CIIA, Kanana JOCTYIHICTIO Ta
MOCJIYTH Ta OOHYCIB CTUMYJIOM SIKOCTI
Metoau.

JlocmimkeHHs TpoBeICHO Y (popMaTi KBa3ieKCIIEPUMEHTAIBLHOTO MTOPIBHSILHOTO
aHaii3y, CIPSIMOBAHOIO HA OLIHIOBAHHS BIUIMBY MOJEI MPSMOi IEPBUHHOT METUYHOI
noriomoru (Direct Primary Care, DPC) Ha 1oCcTynHICTh MEIUYHUX MOCTYT Ta KITHIYHI
pe3yibrath. Sk 6a3a peanizaiii o0pani amOymnatopHi ycranoBu B CIIIA — kpaiHi 3
(parMeHTOBaHOI0 CHCTEMOIO OXOpPOHHM 3J0pPOB’Sl Ta BHCOKHMM 1HTEPECOM O
BIIPOBAKEHHS 1IHHOBaLIMHUX (pOpMATIB EPBUHHOT TOMOMOTH.

VY nocnipKeHHs BKIIIOUYEHI JIB1 KOTOPTHI TPYIU Malli€HTIB, npukpimieHi 1o DPC-
KIiHIK (n = 412) 1 Tpaguniiianx crpaxoBux KiiHIK (n = 430) y Benukux mictax CIIA
(mampukian, bocron 1 Yukaro). Kpurepismu BkIIroueHHs OyJiu Bik Bij 18 10 75 pokiB,
CIIOCTEpEKEHHS B KJIIHIII HE MEHIe 6 MICSIIB, HAsBHICTh OJHOrO abo Oiblie
XpOHIYHUX 3aXBOPIOBaHb (apTepiajibHa TiNEpPTeH3is, LyKpoBHM miaber 2 Tumy,
nuchimniaemis, oxupinasa, XO3JI, nenpecuBH1 po3naau, octeoapTpuT). OCHOBHUMU
MOKa3HUKAaMH CTaJIM Yac OYiKyBaHHS KOHCYJIbTAIlll, 4aCTOTA B1B1AyBaHb, MOKA3HUKH
KOHTPOJIIO XPOHIYHUX CTAaHIB, PIBEHb T'OCIIITAII3AIlIN Ta 3aJOBOJICHOCT] TAII€HTIB.

30ip naHMX 3AIMCHIOBABCS Yepe3 aHall3 eJEeKTPOHHMX MEIMYHHMX KapToK,
CTaHJapTHU30BaHl ONMUTYBATLHUKH 3aa0BosieHOCTI (Patient Satisfaction Questionnaire
[IT) Ta iaTepB’t0 3 Jikapsamu. CTaTUCTUUYHA 0OpOOKA BKJIIOYAIA OMUCOBY aHANITHKY,
NOPIBHSUIBHUI aHali3 BIAMIHHOCTEW MIXK rpynamH (t-TecT, Xi-KBaJpaT) Ta perpeciiiae

MOJICJTIOBAHHS JIJIs1 OI[IHIOBaHHS acoIiaiiid MK XapaKTepUCTUKaMHU JOTJISAY Ta
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pe3ysbTaTamMu JikyBaHHS. ETHYHE cXBasleHHS OJIepKaHO B MiCIIEBOMY HE3aJICKHOMY
etnuyHomy koMmiteti CLIIA (ITpotokos Ne 0124-08).

PesyabTartu.

Yceboro 10 pochigxkeHHs BrItodyeHo 842 marientu (412 — mo rpynu DPC; 430
— JI0 TPyIH TPaguIliiHUX KIiHIK nepBuHHOI monomoru; CIIA, 2024 p.). Cepenniit
Bik marieHTiB craHoBuB 50,8 + 16,0 poxy B rpyni DPC Tta 52,1 + 15,5 poky B
TpaauLiitHii rpyni (meniana S1 ta 53 poku BignoBigHO). JKinku cranoBuiu 52 %
Bubipku DPC Ta 53 % — Ttpaaumiitnoi (tabiu. 4). I'pynu He po3pi3HsINCS 3a BIKOBO-
CTaTEeBUM CKJajoM: 3a BikoMm (t-tect, p=0,18) Ta 3a vacTtkoro xiHOK (¥*, p=0,72)
JIOCTOBIPHUX BIMIHHOCTEHW HE BUSBJICHO. YacTKa MaIll€HTIB, K1 MalOTh Xx04a 0 OJHE
XpOHIYHE 3aXBOPIOBaHHsA, Oyia mopiBHIHHOI (65 % y DPC vs 68 % y TpanuiiiiHii,
p=0,30 3a ¥?). HalfuacTime Tparuisuidcs aprepiaibHa rineprensis (~45 % naiieHTis),
rinepainigemis (~30 %) Ta irykpoBuii giadet 2 Tumy (~16 %); mommpeHicTh HUX CTaHIB

TaKOXX He pi3HmIaca Mix rpynamu (p>0,1 1y Beix).

Tab6anus 4 - OCHOBHI XapaKTEPUCTUKU MAI[IEHTIB IBOX IPyI HA MOMEHT BKJIIOYCHHS

JI0 TOCJIKEHHS

IToka3Huk I'pyna DPC (n=412) TpaHHHE/IHa pyna p-3HAYEHHS
(n=430)
Bik, poku (cepenne + SD) 50,8 £16,0 52,1 +15,5 0,18
JKinoua crarsb, % 52 % 53 % 0,72
>1 XpoHIYHE 3aXBOPIOBAaHHA, %0 65 % 68 % 0,30

Baxx1Boro BIAMIHHICTIO MIDK MOJEIISIMU € JIOCTYITHICTh MEJUYHOI JOTIOMOTH. Y
rpym DPC 4gac o4ikyBaHHSI KOHCYJIbTaIlli OYB 3HAYHO KOPOTIIHUM, HIXK Y TPaAUIIIHHUX
kiiHikax: nanieHTd DPC dekanu mpuitomy B cepeanbomy 1,3 £ 0,5 mus, TOal K Yy
TpamuuiHii cucremi — 7.4 + 2,6 aas (p<0,001). Meniana 4acy OdYiKyBaHHS
ctaHoBWwIa | geHb mpoTtu 7 JHIB BiAmoBigHO; BoaHoudac ~90 % mnarmientieB DPC
OTPUMYBAJIM TMPUHAOM MPOTATOM 2 mi0, TOAl SK y TPAAUININAHUX KIIIHIKAX TaKUHA

IIBUJIKUH 1ocTyn Maiu MeHIe Hixk 20 % nanieHTiB. YactoTa 3BepHEHB 3a IEPBUHHOIO
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JIOTIOMOTO10, HaBMaku, Oysa 3HayHO BUIOI B rpyni DPC: y cepennbomy 4,8+2,0
BI3UTIB Ha TMallleHTa Ha PiK, MOpiBHIOOYUK 3 2,7+1,3 BI3UTYy B TpaauIiiHIA TpyIi
(p<0,001). Inmwmmu cnoBamu, mamientd DPC BimBimyBanm Jsikaps Maibke BJBiul
qacTiiie, 110 BIJMOBIAae Kpallii T0CTymHOCTI cepBicy. JlaHi cymoBaHi B Ta0j1.5 Ta Ha

puc.3.

Tadauus S - [lokazHUKY JOCTYMHOCTI Meau4HO1 Aornomoru B rpynax DPC ta

TPaAUIIITHOT CUCTEMH MIEPBUHHOI TOTTOMOTH

IToka3Huk DPC Tpanuiiiina Mmoaenb p-3HaYEHHS
Uac ouikyBaHHsI mpuiiomy, 1Hi (cep. = SD) 1,3+£0,5 7,4+£2,6 <0,001
Uwcrno BI3UTIB IEPBUHHOI JoromMoru Ha pik | 4,8 +2,0 2,7+1,3 <0,001

10 DPC Model
m Traditional System

Mean Values

Waiting Time (days} Number of Visits (per year)

Pucynok 3 - CepenHiii yac o4ikyBaHHsI KOHCYJIbTaIllil (A) Ta cepeaHs KUIbKICTh
Bi3uTiB (B) Ha pik mis mamienTiB moaeni DPC (3koBTHI CTOBITYMK) Ta TPATUIIAHOT
cuctemMu (momapaHueBuit croBmuuk). L Tprxu noxubku no3HayaroTs +£1 crangapTHe

BIAXWJICHHSI

Lowcepeno: cknadeno agmopom 3a mamepianamu O0CAIOHCEHHs

[Toninmena 1OCTYMHICTS, 110 crioctepiraerscst B DPC, cynpoBopxyBanacs O11b1n
CIPUATIMBUMU KIIHIYHUMHU pe3yJbTaTaMu. 30KpeMa, KOHTPOJIb apTePialIbHOTO THCKY
B MaiieHTiB i3 rineproniero B DPC OyB kpamum, HDK y TpagulliiiHi cUCTeMI.
Cepenniit cuctoniuauii AT y rpyni DPC cranosusB 131,2 + 9,5 mwm pt. ct. npotu 137,8
+ 10,4 MM pT. cT. y TpaauiiiHii (p<0,001); miactomiunuii — 80,5 £+ 6,8 npotu 84,1 £

7,2 MM pT. cT. (p=0,001). YacTka nartieHTiB, K1 1ocsariv miyiboBoro piBas AT (<140/90
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MM PT. CT.), 0yna 78 % y DPC, nopiBHiorouu 13 62 % y TpaguuiiiHiii rpymi (¥>-TecT,
p<0,001; nuB. Tabmn. 6). 3 ornsaay Ha 1e, namieHTH DPC neMoHCTpyBanu HUKUYWN
apTepiaJbHUN TUCK Ta 3HAYHO BUIIWHA BIJICOTOK JOCATHEHHS IIJTLOBUX 3HAYCHB, HIXK

MMAI€HTH 3BUYAHUX KITIHIK.

Tab6auus 6 - Kontposb apTepiaabHOr0 TUCKY Y HAIIEHTIB 3 apTePiaibHOIO

rinepTeH31er0
[TokazHuk DPC (n=185) Tpagumiitna (n=202) | p-3HadeHHs
Cucroniunmiit AT, MM pT. cT. 131,2+9,5 137,8 £ 10,4 <0,001
Hiacromiunuii AT, MM pT. CT. 80,5+ 6,8 84,1+7,2 0,001
AT <140/90 mm pT. cT. (% MaiieHTiB) 78 % 62 % <0,001

AHaJloriyHa mepeBara 3a3HaueHa B KOHTPOJII TJIIKeMii B MAI[I€EHTIB 13 IIyKPOBUM
niaberom 2 tumy. Cepenniii pienb HbAlc y DPC-cermenTi cranoBus 6,8 + 0,6 %
npotu 7,5 = 1,1 % y tpamumiiinomy (p<0,001), mo Bka3zye Ha Kpaliui cepeaHii
KOHTpOJIb Aiabety. Yactka narientis 3 HbA 1c <7 % Takox Oyia 3Ha4HO BHUILOIO B pasi
oO0cnyroByBanHa 3a monemwito DPC: 77 % npotu 55 % (%, p=0,008; nus. Tadn. 7).
[HmuMu  cnoBaMM, TepeBakHa OUIbIIICTh TamieHTiB 3 DPC 3 pgiabetom Mmanm
a/JIeKBaTHU TJIIKEMIYHUI KOHTPOJIb, TOJII SIK Y TPaJAULIAHINA CUCTEM] TaKUX MAalli€HTIB

0yJ10 0JIM3BKO MOJIOBUHH.

Tab6amnus 7 - KoHTposib riiikeMii B Malli€HTIB 13 IIyKPOBUM J11a0€TOM

[Toka3nuk DPC (n=60) Tpamuniiina (n=75) p-3HauYEHHS
HbAlc, % (cepenne + SD) 6,8+ 0,6 7,5+ 1,1 <0,001
HbAlc <7 % (% mnaruieHTiB) 77 % 55% 0,008

KonTponp nimigHoro npodiiaro Takok BUSBUBCA KpamuM 3a mogemi DPC. ¥V
MAIEHTIB 13 TINEPXO0JIECTEPUHEMIEIO cepeliHiil piBeHb LDL-xonectepuHy cTaHOBHB

2,6 = 0,7 mmouns/nn y DPC npotu 3,1 £ 0,8 mmons/a y Tpaguuiiaiit rpymi (p<0,001).
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YacTka maiieHTiB, sSKi gocariau miiboBoro pieHs LDL <3,0 MMomw/n, Oyia BUIOO Y
DPC (68% mpotu 55%, p=0,03; muB. Tab6n.8). Tomy, 3a mnpsmoi mojaeni
crioctepiraiocs OuThI eheKTUBHE BEACHHS TUCTITIAEMIT, III0 BUPAKAETHCS B MEHIITUX

SHAYCHHAX XOJICCTCPHUHY Ta BUIIOMY Bi,Z[COTKy JOCATHCHHSA HiJIBOBI/IX ITOKa3HHUKIB.

Tab6aunus 8 - [Toka3HUKM KOHTPOJIIO JIIMITHOTO OOMIHY B Malll€HTIB 13

rinepiiniaeMiero
[Tokazuuk DPC (n=125) Tpamuniiiaa (n=130) p-3HauYEHHS
LDL-xonectepuH, MMomb/1 (cep. = SD) 2,6 0,7 3,1+£0,8 <0,001
LDL <3,0 mMoub/1 (% maiiieHTiB) 68 % 55% 0,03

3HIDKEHHS YWHHHUKIB PU3WKYy Ta TIOKPAIIEHHS KOHTPOIIO XPOHIYHHUX
3axBopioBaHb y rpymi DPC moennyBanocs 3 OUIbII piIKICHUMHU BaXKKAMHU TIOJTISIMH, SIK1
noTpedyroTh rocmitaiizamii. 3a nepion crnocrepexkeHHsa (12 micauiB) xoya O oaHa
rocmitainizaris Biaoymnacs y 11 % namientis DPC, Toai sik y TpaauiiiHii Koropti —y
19 % marmientiB (¥?, p=0,001; nuB. Tabdn. 9). CepenHs KUIBKICTh TOCHITANI3AIliil HA
naiieHTa Takox Oyisa Hux4vorw y rpymni DPC (0,15 + 0,5 npotu 0,30 £+ 0,7 Ha pik). B
000X rpymax MejaiaHa KUIBKOCTI TOCHiTali3aiii gopiBHOBajga 0, mpoTe HaaMipHa
yacTKa MallieHTiB 3 >1 rocmiTami3aii€lo B TpaJMLIiHIA cUCTeMl BKa3zye Ha OUIBII
BHUCOKY TMOTpeOy y BTOPUHHIN (CTaIlloHApHIN) JOMOMO31 3a 1€l MOJesl opraHizarii

IIEPBUHHOI TOIIOMOTH.

Tabauusa 9 - Yactora rocmitanizaliii mamieHTiB 3a 12 MiCSAIIIB CIOCTEPEKEHHS

IToka3Huk DPC Tpanumiitna p-3HaYEHHS

>1 rocmiTainizauis npoTsroM poky (% maiieHTiB) 11% 19% 0,001

Jlis mepeBipKH HE3aJIKHOTO BIUIMBY MOJENI OOCIYyroBYBaHHsS Ha OTpUMAaHi
pe3ynbTaTd Oylia BUKOHAHA Cepisl MHOXKHUHHUX JIOTICTHUHUX perpeciil. [licis

MONPaBKK Ha BiK, CTaTh Ta HAsSBHICTh XPOHIYHMX 3aXBOPIOBAHb MPUHAICKHICTh JI0
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rpynu DPC 3anummnacs 3HayHUM MPEAMKTOPOM KpalluX pe3yJbTaTiB. 30Kpema,
maHcu JocsrHeHHs: koHTpoito AT y mamienta DPC Oynu mpubnusHo B 2,2 pasu
BUIIUMH, HIXX TIPU TpaauliiHOMy oOciayroByBaHH1 (ckopuroanuit OR = 2,2; 95% 1
1,5-3,3; p<0,001). Amnanoriuno, WMOBIpHICTb Xopomioro koHTpoito HbAlc y
niabetukiB Oyna migsumieHa y moxaeni DPC (OR = 2,7; 95% I 1,3-5,8; p=0,007).
OpHovyacHO pHU3UK rocmitaiizauli nporarom poky ais nanieHnta DPC OyB 3HauHO
HK4YUM: ckopuroanuiit OR = 0,53 (95% I 0,35-0,80; p=0,002) mopiBHSHO 3
TpaauuiiHoo Mojemwto. OTxe, BIAMIHHOCTI MDK TpylnaMH 3a BY3JOBUMH
pe3yJibTatamMu 30epirajaucs HaBiTh NPHU BpaxyBaHHI IMOTEHIINHUX (AKTOPIB, IO
BIUIMBAIOTh Ha PE3yJbTaT, MO0 BKa3ye Ha caMOCTiiHuN no3uTuBHUU edekt DPC-
MOJIEJIl Ha Pe3yJIbTaTH JIIKYBaHHS.

3penToro, piBeHb 3a/10BOJICHOCTI MAIIEHTIB AKICTIO METUYHOTO 00CITyTrOBYBaHHSI
B rpyni DPC OyB 3HayHO BHMIIKM, HIK Yy TpaJuUiiHIA cucTemi. 3a pe3yJibTaTaMu
OTIMTYBAaHHS, CEPEIHS OIlIHKA 33J0BOJICHOCTI (32 tecaTnOaIbHOO MIKAIOK0) ckirana 9,1
+ 1,0 y nauientiB DPC npotu 7,4 + 1,8 y tpaaumiitaiii rpyni (p<0,001; puc. 4).
Meniana oriHOK Takox BiapizHsiacs (9 npotu 8 6aniB). [Ipubmmsno 90 % marieHTiB
DPC ominunu cBiif A0CBiJ 00CayroByBaHHs sik >8 3 10, Toal sIK y TpaauIlidHUX
KJIIHIKaX JiuIie ~65 % manu Taki BUCOKI OiHKU. KpiM TOTO0, Y BIIKPUTUX KOMEHTaPsIX
namientd DPC gacTo Bij3Ha4anu JIETKiCTh JOCTYIY J0 JIIKaps Ta IEPCOHAI30BaHMMA
MIIX17, TOAl SIK TMAIllEHTH TPaAWIIMHMX KJIHIK YacTille 3rajJyBajidi TPYJHOII 13
3aMucoOM Ta OOMEXEeHWH dYac mpuiiomy. SIKICHI CIIOCTEPEKEHHS Y3TOJKYIOTHCS 3
KUTbKICHUMU TIOKa3HUKaMHU 3aJ0BOJICHOCTI. BiIMIHHICTh 3a piBHEM 3aJI0BOJICHOCTI
MDK MojeNsAMH Oyjia CTaTUCTUYHO 3HAYYLIOK 1 3a KaTeropiaJlbHUMH JTaHUMH
(HampuKIIal, YacTKa «TMOBHICTIO 3a/10BOJIeHUX» NaiieHTiB: 72 % y DPC npotu 45 % y
TpaauuiiHii, y2, p<0,001). Ha ocHoBi 11b0r0, MOAes DPC neMoHCTpY€ sIBHY IepeBary
B 33/I0BOJICHOCTI MAI€HTIB, 110 BioOpaxkae Kpally COpUAHATY AOCTYMHICTD 1 SKICTh
[IEPBUHHOI JIOTIOMOTH.

VY CyKymHOCTI, OTpUMaHi pe3yJbTaTH CBiI4aTh MPO Te, IO IpsiMa MOJEIb
nepBuHHO1 gonomoru (DPC) He TiNbKM MIABUINYE MOCTYMHICTH MEAMYHUX MOCIYT

(CkopouyrOUM 4Yac OYIKyBaHHS Ta 3a0e3Medyr4d YacTilll KOHTAKTH TMAalll€HTIB 13
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JikapeMm), a 1 MPU3BOAUTH JO TMOKpPAIICHHS KIIHIYHUX IMOKa3HUKIB — KpaIloro
KOHTPOJIIO apTepialibHOTO THUCKY, TIikeMii Ta xonectepuny. OgHouacHo DPC-moznens
3a0e3neyye 3HAUYHO BUIIMHM PIBEHb 33J0BOJICHOCTI MAIUEHTIB MPOTH TPaTUIIHHOTL

CHUCTCMH HepBI/IHHO.l. MCI[I/IKO-CaHiTapHOI JOIIOMOTI'H.

mmm DPC Model

10F EEm Traditional System

Mean Satisfaction Score

0

Patient Satisfaction (0-10 scale)

Pucynoxk 4 - CepeHiii piBeHb 33/I0BOJICHOCT] 00CTYyroByBaHHsAM (o1riHKa 3a 10-
OasbHOIO MIKa010) y namienTiB Mojenai DPC (cuHiii cTOBIMYUK) Ta TPaaUIIHHOT
CUCTEeMH (YEpBOHUM CTOBMYMK). 3HAUCHHS HaJl CTOBMIISIMUA — CEPE/IHIN Oau;

MOXHOKH MOKa3yTh SD.

Lowcepeno: cknadeno agmopom 3a mamepianamu O0CAIOHCEeHHs

OO0rosopeHHs.

Pe3ynpTaTi 1bOTO0  KBa31€KCIEPUMEHTAIBHOTO JOCIHIKEHHS  MiATBEPIUIN
pobody TinmoTe3y mpo Te, M0 BIPOBAKEHHS MOJEII MPsAMOI MEPBUHHOI MEIUYHOT
nonomoru (Direct Primary Care, DPC) B ymoBax cuctemu oxoponu 310poB’st CLIIA
MPU3BOJIUTh JO0 TMOKPAIIEHHS JAOCTYIMHOCTI MEIWYHUX TIOCAYyTr Ta KIIHIYHUX
pe3ybTaTIB y MOPIBHAHHI 3 TPAIUIIIHHOIO CTPAXOBOIO MOJIEILTIO.

AHaJli3 TIOKa3HUKIB JBOX MOPIBHSIHHUX KOropT — mnaiieHtiB DPC-kiiHik Ta
TPAAUIIITHUX CTPAXOBUX KJIIHIK — BHUSBHUB CUCTEMATH4YHI BiJIMIHHOCTI, CTATUCTHYHO
Ta KJIIHIYHO 3HAYYII 32 OUIBIIICTIO BUBYECHUX MTapaMeTpiB.

OTpumaHi AaHi Npo CYTTEBE CKOPOYEHHS 4Yacy OYIKYBaHHS KOHCYJbTallii (B
cepenubomy 1,3 nui y DPC mpotu 7,4 nHiB y TpaguuiiiHiii cucremi, p<0,001) ta
30UIBIIICHHS] YaCTOTHU BI3UTIB Ha OJHOro maiieHta (4,8 mpotu 2,7 BI3WUTIB Ha DIk,

p<0,001) y3romxyroThCs 3 MOMEPEIHIMHU CIIOCTEPEKEHHSIMU B JiTepaTypi. 30Kpema,
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aHaJIOT14yHl TpeHau omucaHl B jpociimkeHHsax Eskew ta Klink (2015) [2], ne
JTOCTYNHICTh KoHcynbTalii y DPC-Mozensx acoritoBajgachk 13 MNPUCKOPEHUM
pearyBaHHSM Ha ToTpeOM TamieHTiB. Bucoka dYacToTra BiJBiIyBaHb, IO
CIIOCTEPITaEThCA B HAIIOMY JOCTIPKEHHI, MOXE CBIIYHUTH MPO OUIbII aKTHUBHE
YOPaBIIiHHSA XPOHIYHUMHU CTAaHAMHU Ta MPOPITAKTHYHUNA MOHITOPHHT.

Kniniyni pesynprati naimientiB DPC-kIiHIK BUSBUIMCS 3HAYHO KpPALUMU:
P1BEHBb KOHTPOJIIO apTepiaabHoro Tucky, HbAlc 1 XxonecrepruHy OyB BUIIIUM, a 4aCcTOTa
rocritanizamiii — Hkde. CepeHi 3HaYEHHS apTepiaibHOTO TUCKY B MAII€HTIB 13
rineproHiero B rpyni DPC Oynu 3HaYHO HMKYUMU, HIXK y TpaAUIIAHIN cucTeMi (IuB.
Tabia. 3), a yactka namieHTiB 13 1Ib0BUM AT <140/90 MM pT. cT. ctaHoBuia 78 %
npotu 62 % (p<0,001). Lle 3HaxoauTth napasneni B faHux orfsiAiB Society of Actuaries
(2020) [4], ne akueHT poOWBCA Ha MiABHUINCHHI MpoduIakTUYHOTO noTeHiary DPC
3aBJIAKH 30UIBIICHHIO Yacy KOHTAKTY 3 JIIKapeM Ta B1ICYyTHOCTI CTPAXOBUX OOMEXEHb
Ha BI3UTH.

Oco0MBO TOKA30BUM € TOKpAIllEHHsS] KOHTPOJIIO TIIKEeMii cepell MaIrli€HTiB 13
N1a0eTOM: YacTKa Malli€HTIB, K1 TOCATIIH UTLOBOTO piBHSA HbAlc <7 %, Oyna 3HauHO
Builoto B DPC-rpymi (77 % npotu 55 %, p=0,008). Taka mepeBara CBIAYUTH MPO
OunplIy yBary 10 JOBTOCTPOKOBOTO BeJIEHHs MauieHTiB y pamkax DPC, mo
y3TOJUKY€EThCS 3 TeopeTHUHUMHU mosoxkeHHsMu Chronic Care Model (Wagner et al.,
1996) [13], m1o nependayae akTUBHE 3aJTyYEHHS MAIIEHTIB JI0 MPOIECY CAMOKOHTPOJIIO
Ta TATPUMKH.

Kpim Toro, pe3ynbTaTil 3HMKEHHS yacToT rocmitamzanii (11 % y DPC npotu
19 % y tpaguuiiniii rpymi, p=0,001) minkpecnooTs epexktuBHicTs Moaenai DPC B
acmeKkTi 3amoOiraHHs 3aroCTPEHHSM XPOHIYHMX CTaHIB 1 MIABUINCHHS 3arajibHOI
CTaO1ILHOCTI CTaHy MaIle€HTiB. Perpeciiinuii aHaii3 miATBEPAUB, 110 MPUHAJICIKHICTD
1o DPC 3anumanacst He3aneXHUM YAHHUKOM KpaIUX KJIIHIYHUX PE3yJIbTaTiB HaBITh
icyIsl BUMPABIICHHS HA BIK, CTaTh Ta CYMyTHI 3aXBOPIOBAHHSI.

Bucokuii piBeHb 33J0BOJICHOCTI MAaLI€EHTIB, BUSBJICHUH Y AOCTIHKEHH] (cepeaHii
6an 9,1 y DPC npotu 7,4 y tpaguniiiniii cuctemi, p<0,001; aus. puc. 2), maKpecitoe

BAKJIMBICTh Cy0’€KTUBHUX YMHHMKIB CIIPUHHATTA AKOCTI MEIUYHOI aonomoru. JlaHi
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acriektu, 3rigHo 3 koHueniismu Patient-Centered Medical Home (PCMH) [14],
0e3nmocepeTHbO OB’ sA3aHl 3 MIABUIICHHSIM MPUXUIBHOCTI JI0 JIIKYBaHHS Ta SKICTIO
JKUTTS MAI[I€HTIB.

He3Baxkaroun Ha BHCOKY BHYTPIIIHIO Y3TOJDKEHICTh JaHUX, HEOOX1THO
BIJI3BHAYUTH pPsAA OoOMexeHb naocmikeHHs. [lo-mepiie, KBasiekcrepUMEHTaIbHHMA
au3aiiH 0e3 papaoMizalii HE BHKIIOYAE MOXIJIMBOCTI HasBHOCTI MPUXOBAaHUX
YUHHUKIB, 10 BIUIMBAIOTh Ha pe3yJbTaT. Xod4a pErpeciiHuil aHami3 JaB 3MOTYy
YaCTKOBO HIBENIOBAaTH II€H PU3MK, HE BCl Takl MOTEHI[IHI YUHHUKUA MOTJIK OyTH
BpaxoBaHi. [lo-mpyre, mepiog CIOCTEPEKEHHs] CTAaHOBUB pIK, 110 OOMEXKYye
MO>KJIMBICTh  OI[IHIOBAaHHS JOBrOCTPOKOBUX edeKkTiB BrnpoBamkeHHss DPC Ha
CMEPTHICTh YM EKOHOMIYHI TOKa3HUKHA CHUCTEMH OXOpPOHH 310poB’s. I[lo-tpere,
TOCIDKeHHST poBouiiocs: B ypOanizoBanux perionax CIIIA (manpuxnazn, bocton,
Yukaro), ne AOCTYNHICTh MPUBATHOI MEAWIIMHM BHILA, HDK y CUIBCBKUX paiioHax;
OTKE, y3araJIbHEeHHS pe3yJIbTaTiB BCIO KpaiHy BUMarae 00epeKHOCTI.

Okpemo Tpeba HarojiocuTd, 10 ycmimHa peanizamis moneni DPC y CIIA
noTpedye MOAANBIIOTO 1HCTUTYIIMHOTO PO3BHUTKY: CTAaHIAPTH3AIlli MiIXOMIIB [0
miuensyBaHHsi DPC-npakTuk, po3poOKd IOpUIMYHUX MEXaHI3MIB 3aXHCTy IIpaB
TMaIi€HTIB B yMOBaX MEPEAIUIATHOT MOJIENI, @ TAKOK CTBOPEHHS CUCTEMHU MOHITOPUHTY
SKOCTI OCIYT, aHasoriyHoi jo ininiatus PCMH.

[IpakTyHa 3HAYYILICTh PE3yJIHTATIB MOJIATAE B IEMOHCTpAIlli TOT0, 1110 HABITh B
yMOBaxX (parMeHTOBAaHOI CTPAXOBOi CHCTEMH OXOpPOHHU 3JI0POB’Sl aJIbTEPHATHBHI
oprasizaiiitHi MoJeal MOXYTh IMiJIBUILYBAaTH €()EKTUBHICTh NEPBUHHOI IOIOMOTH Ta
3a/I0BOJICHICTh TAIll€HTIB. Pe3ynbTaT¥l 1IbOTO AOCIIIKEHHS MOXYTh OyTH OCHOBOIO
utst mojanbinoro MmacimradyBaniss DPC-inimiatuB y CIIA, a Takox my1st popMyBaHHS
MOJIITUK, CIPSMOBAHUX HA IHTETPALI0 €JIEMEHTIB MPSIMOTO JOIISAY 0 HUHINIHBOT
CHUCTEMH OXOPOHH 370POB’S.

[TepcniekTrBM MaitOyTHIX TOCHIKEHb BKIIOYAIOTh TPOBEICHHSI OLITBII TPUBAIIUX
JIOHTITIOJJHUX CIIOCTEPEkKEHb, BKIIOUECHHS €KOHOMIYHOI'O OI[IHIOBAaHHS BUTpAT Ta
Buron Mmozeneir DPC, a TakoX MOpIBHAJIBHUN aHaji3 PI3HUX BaplaHTIB MPSIMOTO

norasay (Hampukiag, 3 €JIeMEHTaMH TEeJNeMEAMIMHU) Yy pI3HUX COLIaJIbHO-
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€KOHOMIYHMX IpyIax HaCEJICeHHS.

OTxe, OOrOBOpEHHs OTpPUMAaHUX JaHUX JA€ 3MOTY 3pOOMTH BHCHOBOK IIpO
BUCOKHM TOTEHITA] MOJENI MpsIMOi TEPBUHHOT MEIWYHOI JOIMOMOTH  JJIS
pedopMyBaHHS CHCTEM OXOPOHHM 3JI0pPOB’S, OPIEHTOBAaHMX Ha TMalll€HTa Ta
MpOQTAKTUKY, 3 MOMIJIMBICTIO TIABUIIIEHHS SIK 00’ €EKTUBHHUX KJIIHIYHUX PE3yJIbTATIB,
TakK 1 cy0’€KTUBHOI 33/10BOJICHOCTI METUYHUMH MOCITYTaMHU.

Bucnosok.

Pe3ynbpTatu npoBeneHOro aHaiizy MIATBEP/KYIOTh 3HAUHUN MOTEHIIAT MO
npsiMoi nepBUHHOT MeaudHO1 gornoMoru (Direct Primary Care, DPC) sik epextuBHOT
aNbTepPHATUBU TPATULINHIN CTpaxoBid cucteMi y cdepi MNEpPBUHHOI MEIUKO-
caniTapHoi qonomoru. DPC 3a0e3neuye He TUIBKU MIBUIILY JOCTYIHICTh MEIUYHUX
MOCTAYr Ta MIiJBUIICHHS YacTOTH B3a€EMOJIl 3 MallleHTaMu, aje ¥ Kpalll KIHIYHI
pe3yibTaTH TPU BEACHHI XPOHIYHMX 3aXBOPIOBaHb, 3HWKEHHS  KUIBKOCTI
rocrmiTai3aliii Ta BUCOKUI PIBEHb 3aI0BOJICHOCTI OICP’KYBaHOIO JOTIOMOTOIO.

OtpumaHi fJaHi JIEMOHCTPYIOTh, M0 BhpoBamkeHHs DPC wMoxmuBe Ta
oOTpyHTOBaHE B yMOBax (parMeHTOBaHOI cuctemMu oxoponu 31m0poB’st CIIIA. 3a
HasiBHOCTI HOPMATUBHOI 0a3U Ta IHCTPYMEHTIB MOHITOPUHTY SIKOCTI LISl MOJIENTb MOXKeE
OyTu BOyZOBaHa B CTpaTeTiuHl PIIICHHS MO0 MOJEPHi3aIii IEPBUHHOT JJAHKU — 3
aKIIEHTOM Ha TPO(IaKTUKY, IHAUBITyaTi3alli0 Ta CKOPOUCHHS HAJIMIIIKOBUX BUTpAT.

MaiioyTHi  JOCHIJKEHHS MaloTh OyTH CHOpPSMOBaHI Ha  PO3LIMPEHHS
reorpadiyHOTO OXOIUICHHS, BUBYCHHS E€KOHOMIUYHUX €(EKTIB Ta JOBrOCTPOKOBOI
ctiikocti DPC y pi3Hux comianbHo-gemMorpadiuaux rpynax. OcoOauBy MLIKaBICTb
MPEACTABISIE 1HTErpanis HUPPOBUX IHCTPYMEHTIB, BKIIOYHO 3 TEJIEMEAMIIMHOIO Ta

MEPCOHAJII30BAaHUM CYTPOBOJIOM y paMKax MPSMUX MOJIeNIeH IEPBUHHOT JTOMTOMOTH.
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Abstract. Amid growing challenges facing traditional primary healthcare systems, the Direct
Primary Care (DPC) model presents a promising alternative. This study aimed to evaluate the impact
of the DPC model on healthcare accessibility, clinical outcomes, and patient satisfaction within the
healthcare system of the United States. A quasi-experimental cohort study design was used, involving
842 patients divided into two groups. The results demonstrated that patients receiving care in DPC
clinics had significantly greater access to medical services, better control of chronic conditions
(hypertension, type 2 diabetes, hyperlipidemia), lower hospitalization rates, and higher levels of
satisfaction with the quality of care compared to those in traditional clinics. These findings highlight
the potential of the DPC model to improve the effectiveness of primary care and support its further
development and broad integration into the national healthcare system.
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KANIEUUTABIH IHAYKOBAHA KAPAIOTOKCUYHICTD Y MTAHIEHTA BUCOKOI'O
PU3UKY
Ivchyna N.A./IBunna H.A.
k.m.n./k.meo.u
ORCID: 0000-0001-9650-8818
Dnipro state medical university,
Dnipro, Vernadskogo, 9, 49000
Jninposcoruil depoicasHuil MeOudHull yHigepcumem,
Jninpo, Bepnaocwkoeo, 9, 49000

Anomauia. JIikyeanus oHKO3aX80pI06AHbL 0YJice AKMYANIbHe NUMAHHA HAWOI CYYaACHOCHI.
Piznomanimui ximionpenapamu OemMoHCmpyioms 2apHi pe3yibmamu 8 O0pomv0Oi 3 3105KICHUMU
nyxaunamu. Boowouac, mi oic cami npenapamu SUKIUKAIOMb YCKIAOHEHHs 6 pobomi cepyeso-
CYOUHHOI cucmemu, Wo iHOOI € He 360POMHUMU MA NPUBOOAMb 00 iHeanidizayii nayieuma. CKiaoHi
VMOBU BEOeHHSI OHKONO2IYHUX NAYIEHMIB HA MedCi He HAUWKOoOumu, YCKIAOHIOWmMb ma IHOOI
RO2IPUWYIOMb CMAMUCTUYHT NOKAZHUKU BUNCUBAHOCTI 30 PAXYHOK PO3BUHEHHS YCKIAOHeHb. B epyni
PUBUKY 3HAXOOAMbCA NAYIEHMU, WO HA MOMEHM HACMAHHS XIMIOMepanii edice Maioms 3aX60pIO6AaAHHSL
cepyss ma, BIONOGIOHO, BIOHOCAMbCS 00 2SPYRU  BUCOKO20 PUUKY  KAPOIOMOKCUYHOCHIL.
Ilonepeooicenns, ceocuacue BUABNIEHH MAKO20 YCKIAOHEHH — AKMYalbHe NUMAHHA CYYaACHOI
Meduyuru. B pobomi po3ensioacmscsa npossu KapoiomoKCUYHOCMI NpU NPO8eOeH i noiximiomepanii
npenapamamu epynu S-¢pmopypayuny, w0 UKOPUCMOBYEMbCA 6 JNIKY8AHHA WUPOKOI JIaHKU
OHKO03AX680PI0BAHb.

Knwuoei  cnoea:  kapoiomoxcuunicme,  5-¢pmopypayun,  kaneyumabin,  cepyesa
HeO0OCMAamHuicms, apummisl, CHeK-exoKapoiocpais, no830084CHIl CMpeliH.

Beryn. Sk Biomo, ceplieBO-CyAMHHI 3aXBOPIOBAHHS Ta paK € HAWYACTIIIMMHU
MPUYMHAMYU CMEPTHOCTI B CBiTi. [lo€AHAHHS TaKWX 3aXBOPIOBaHb y Malli€HTa 3MEHIITY€E
BIPOTIHICTh MO3UTUBHOTO Pe3yJbTaTy. Mailke CTUTBKH K POKIB IIYKAalOTh CIIOCOOH
3MEHILIEHHS KapA10TOKCUYHOCTI, CKIJIbKU ICHY€ XIMIOTepaneBTUYHE JIIKYBaHHS PaKy.
3HayHa, 1HKOJIM HEOOOPOTHS, KapJ1O0TOKCHUYHICTh MOXE IPU3BECTU HE TUIBKH JI0
3arpo3NIUBUX CTaHIB, aj€ 1 MPUBECTU A0 BIAMIHU JKUTTEBOI, ONTUMAJIBHOI CXEMH
ximiorepamii. JloOpe omucana Ta HEOJHOPA30BO TIJATBEp/KEHAa Oararbma
JOCITIKCHHSMHU Kap/IIOTOKCUYHICTh dbTOpMIpUMIIUHIB (5-bropyparn),
AHTPAIMKIIIHIB, IMTOCTaTUYHUX 3aco0iB. Hes3Baxkaroum Ha 1€, MeEXaHI3MHU
BUHUKHEHHS, BapiaHTU MPOTHO3YBaHHS, CBOEYACHOI MJIarHOCTUKH Ta CIIOCOOHU
npodiTaKTyBaHHS KapIOTOKCUYHOCTI BCE 1€ 3aJUIIAIOTHCS aKTyaIbHUMH Ta

MJJIATal0Th OOTOBOPEHHIO.
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OcHoBHa 4yactuHa. YacToTa PO3BUTKY a/CUMOTOMHOI KapAlOTOKCHMYHOCTI B
3QJIKHOCTI B/l pI3HUX MPEACTAaBHUKIB PTOPOMINMUMIINHIB, pi3HA - Bia 1-19% m0 68%
[1,2]. BapiaGenpHICTh 4aCTOTH MOXE OyTH 00yMOBJICHA CYMapHOIO 103010, CXeMaMu
BBEJICHHS, KOMOIHAIIII0 TENEPIITHBOI0 200 MOMEPETHHOTO JIKYBaHHS, 1HANBITyaTbHUX
¢dakropiB puzuky. CUMITOMH KapAlOTOKCHYHOCTI PI3HOMaHITHI: KOPOHApPHUN CIa3M
13 PO3BUTKOM T'OCTPOTO KOPOHAPHOI'O CHHAPOMY, CTEHOKap/is, apuTMii (BKJIIOYHO 3
PO3BUTKOM (DiOpUIIALIl epeacepib, NUTYHOUKOBI apUTMIi), TOPYIIIEHHS MPOBITHOCTI
cepIis, ceplieBa HEIOCTaTHICTh, MIOKapAHUT Ta iH. 3a 6araTo pokiB OyJIM JOCIIIKEHI
pi3H1 crmocoOu BBeleHHs S-propypanuiiB. [1Iupoke po3MOBCIOKEHHS Y BHIJIAII
NEepPOpPAIbHOTO  BUKOPHUCTOBYBaHHS 3 JOKAa3aHOK C(PEKTUBHICTIO OTpUMAIH
MpeACTaBHUKH 3 TeHepailii, a came karmenutadin, S-1, BOF- A2, UFT.

KanenuTabin € noxigaum S-propypanuiny. BiH BUKOpUCTOBYEThCS 3a3BUYAM 7151
JIKyBaHHS IUTYHKOBO-KHMIIIKOBOTO pPaKy (BKJIIOYHO KOJOPEKTAJIBHOTO paKy), pakKy
MOJIOYHOT 3aJ1034. MexaHi3MH KapA10TOKCUYHOCTI KarneuuTadiHy BUBYAIMCH BETUKOIO
KUIBKICTIO JIOCTIAHUKIB Ta PE3YJbTaTH 1HKOJIU MPOTHUpIYaTh. AJie Ll MpeaCcTaBHUK
3QJIMIIAETBCS  OCHOBOIO 0araThbOX CXE€M BEJICHHS TMAIIEHTIB 3 OHKOJIOTTYHHUM
3axBoproBaHHAM. [lommpeHicTs HOro BUKOpUCTaHHS 00yMOBJIeHa €(hEeKTUBHICTIO Ta,
BIPOTiIHO, HAWMEHI CEPHO3HOI CHUCTEMHOI0 TOKCHUYHICTIO Yepe3 MOro eramu
aKTHUBAIlll, 0COOJIMBO MTPU METACTATUIHOMY KOJIOPEKTATLHOMY paKy. [4-6].

TepMmiH pO3BUHEHHS KapAlOTOKCUYHOCTI MpPHU BUKOPUCTaHHI S-Popypaiuiib
(30KpeMa KarenuTadiHy) MOXe BapiloBaTH BiJ JEKUIBKOX TOJWH JI0 JEKIJIbKOX JHIB,
TOOTO BUHUKAE TOCTPE YpaKe€HHHs. B OLIbIIOCTI BUTIAJKIB, TPOSIBU YPAKEHHS CEPIIS
BUHMKAIOTh MICJISI IEPILIOTo ado APYroro Kypey kanenuTadiny [3]. € gaHi, mjo cBiA4aTh
PO 3JICKHICTD BiJI TPUBAJIOCTI KypciB [12].

HasBHICTh cepleBO-CYyJUHHUX 3aXBOPIOBAHb Y TMAII€HTIB 3HAYHO 30UIbIIYE
PU3HK PO3BUTKY Kap/IOTOKCUYHOCTI y TMAII€HTIB, 110 MPOXOMASTh Tepamiio paky [9].
bararo nocnimkens nosenu 3B's130k [ XC Ta pu3uKy KapIlI0TOKCUYHOCTI, SKUH 3HAYHO
30uIbIryBaBcs [10-11].

Jlo 3aco0iB MIMPOKOi OIIHKKA Ta BHUSBJICHHS KapAIOTOKCHUYHOCTI IMOXITHHX 5-

dbropypaumiiB BiiHOCIATh enekTpokapaiorpamy (EKI), ne ouiHOOTE Taki 3MiHHU, K
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TpuBamcTh 3yous P, intepBany QT, 3ydens T Ta 3minu cermenTy ST. Takox mmpoko
BUKOPUCTOBYEThCS noBrorpuBaia EKI. AmMOynaropHe MOHITOpYBaHHS PUTMY Y
MAI€HTIB, [0 OTPUMYIOTH TEPAIil0 pPaKy MOKE JAOMOMOITH BHUSBUTH TPaH3UTOPHI
MOPYILICHHS pUTMY ab0 03HaKkH imemii (piame) [4,7].

Takox caig nmpoBogutu exokapaiorpadiune pociimkeHHs (ExoKI'), 3 meroro
OLIIHKK CKOPOTJIUBOi 3/JaTHOCTi, MIATBEPAUTH CETMEHTapHy abo audys3Hy
rinokinesito[1, 14]. 3a ngymkoro excrmeptiB, 3miHa ®B JIIII, mo Bkazye Ha
nomkopkeHHs JIII, mouibHO TOPIBHIOBATH MDK BHUXIJHUMH Ta TMOJATIBIIAMU
nociipkeHHsIMU. [IpoBeneHHs cTpec-exokapaiorpadii 3 100yTaMiHOM HE JI0OBEJIO
e()EeKTUBHOCTI II0JI0 MPOTHO3YBaHHS KapJ10TOKCHUYHOCTI [15]. binbm edekTuBHUM
JUTSI BUSIBJICHHSI PaHHBOI KapHaiaibHO1 AUCOYHKIlT BHSIBUIOCH MPOBEIACHHS CIEKJI-
exokapjiorpadii 3 BU3HaAUEHHSIM TJ100aJbHOTO TOB3IOBXKHBOTO cTpeiiny (GLPS) Tta
1oro IMHaMIYHOTO 3HIMOKEHHS Ha 15% Ta Ouibine [16, 17].

BusHnauenHs KjJacMYHHMX cepiieBUX OlIOMapKepiB Ta CHHPAHHS Ha iX JUHAMIKY
MOX€ OyTU JOIIIBHOIO ISl BXKE HAsIBHOI KapII0TOKCUYHOCTI (32 YMOBHU BU3HAUYCHHS
10 modatky mosioximioteparii, [IXT) Ta He nmoBeneHo e(PEeKTUBHICTH CIIUpPAHHS HA
MOKA3HUKU B SKOCTI TporHo3sy [13, 18].

XodyeMy  pO3TASHYTH  KIIHIYHUKA  BUMQJAOK  KamenuTaOiH-1HTyKOBaHO1
KapJ10TOKCUYHOCTI.

Yonosik O, 1951 p.H. 3BepHyBCcsi 'y #OBTI 2023 31 ckapraMd Ha NepioJUuyHE
HEPUTMIYHE CEpUEOUTTS, BIIUYTTS 3aBMUPAHHS CEPLIsl, IHOA1 PIAKUN MyJIbC, 3aJUIIKY
npy (GI3MYHOMY HABAaHTAXKEHHI, Hecneuu(iuHi emi30Qu 3arpyJuHOro 00Jt0, 10
MPOXOUIU caMocTiiHO. [lepe6oi B poOoTI cepiis TypOyroTh naiienTa 3 6epesns 2023
poky (mo mouatky IIXT, e Oyno 3adikcoBano Ha EKI'). Ha Tm I[IXT Bimmiuae
30UJIBIIIEHHS] YACTOTH €M130/1B apUTMIi Ta 3aIUIIIKH.

3 aHaMmHe3y BiJIOMO, IO TAIlIEHT HE MajuTh, HE CTPAXKIA€ BIJ OXUPIHHS,
mucminiaemii, 1J[ 2 tumy. B nunni 2022 mamient nepenic Q iHdapkT miokapaa
HUKHBO-I1apparManbHoi cTinku JIIII Ta creHTyBaHHsS KOpoHapHUX apTtepiid (4
crentH). [lpuitmaB xiomigorpens 75 mr, paminpun 2,5 mr, atopBactatu 40 mr. B

oepe3Hi 2023 BUSABICHO OHKOJIOTIYHE 3aXBOPIOBAHHS CUTMOBHUAHOI KUITKU. OJHUM 3
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eTariB JikyBaHHs mianyBasachk [IXT kaneuuradbinom. Jlo mouatky IIXT (B uepBHI
2023) nartieHTa 0yj10 CKEpOBaHO Ha IMEepITy KOHCYJIbTAIlII0 0 Kapaiojiora: mpoBeacHa
OIlIHKAa PHU3UKY BEPOTIMHOI KAapIIOTOKCUYHOCTI, 32 JaHUMHU aHaMHe3y, (aKTopiB
pusuky, ExoKI' (1, 6yno BukoHnano B Oepesni 2023: @B ckmana 70%, HasBHUIA
TiNOKIHEe3 3a/IHIX, HIDKHBO-TIEPETUHKOBUX Ta HMKHIX cerMeHTiB JIIII. PekoMmenmoBano
npoBeneHHss ExoKI (BKIIFOYHO 3 CIEKJI-TPEKIHT), OIlIHKY TPOMOHIHY Ta
HaTpIMypETUYHOTO TMENTHAY B JUHaMIIl (BIAMOBIIHO JO pPEKOMEHAAIlli BeJACHHS
naiieHTa 3 BHCOKMM PHU3MKOM PO3BUTKY KapAlOTOKCHUYHOCTi). AJie TAaIleHT HE
CHiyBaB peKOMEHAAIISM 1010 OOCTEKEHHS.

[Ticns 7 xypey kaneuutabiny (10 tabnerok Ha 100y, 2 THXKHI 3 TIepepBOIO y 1
THXKJICHD ), NAI[IEHT 3BEPHYBCS /10 CIMEHHOTO JIiKaps 3 BUILIEONMCAaHUMU CKapraMu, OyB
ckepoBaHuil Ha no6oBuil MoHiTopuHr EKI'. 3 pe3synpTaTamu sKoro 3BepHycCs IO
KOHCYJIBTAIIII0 Kapaiojora (qpyra). 3a pesyiasraTamu MoHiTopyBaHHs EKI' BusiBnena
AB 6nokana 1 ct (3 PQ 200-220 mc), yacTta miTyHOYKOBA €KCTpacucTomis (6,66%):
MOOJIMHOKA, TapHa, ModiMop(dHa, 3 HACTUMU €M130J]aMU aJUIOPUTMIi Ha TJII OCHOBHOTO
cunycoBoro putMy 3 HCC 48-55-63/xB. [lopymiens penonsipu3zaiiii He BUSBICHO.

Pesynbratn ExoKI™ (2) - ®B JIII 58%, rimokiHe3 B TUX CaMUX CETMEHTax +
cneksi- Tpekinr Bix 02.11.2023 ¢ikCyrOTh 3HWIKEHHS TJIOOATBHOTO TMOB3JI0BKHBOTO
crpeitna (-16,1%), mo CcBiAYMTH HAa KOPUCTH IOMIPHOTO 3HHKEHHS Ta HASBHICTH
cyoxminiuHoi aucdyukiii JIII, HE3HAUYHOrOo 3HUXKEHHS CETMEHTApHUX CTPEHHIB
MeJ1aTbHOTO, HUXHBO-CENTAILHOTO, HIKHBOTO CETMEHTIB, TMOMIpPHE 3HIDKCHHS
CETMEHTApHUX TEPeIHIX, 0a3albHO-HIKHBO-CENITATLHOTO Ta 0a3aJbHOTO, IMEPEIHBO-
OOKOBOT'O CETMEHTIB.

BpaxoByrouli nmaHi cKapr, aHaMHe3y, pe3yJibTaTiB IHCTPYMEHTAJIbHHUX
nociipkeHb: 7o6oBoro moHiTopyBanHs EKIT ta ExoKI™ (DB JIII xou 1 3anuimmiack B
MeXaX HOpPMaJbHUX 3HAu€Hb, ajie BiAOYyJIOCh 3HMKEHHA Ha 12% B MOpIBHAHHI 3
nokazHukoM a0 modatky [IXT), moxkemMo miaTBEpAUTH PO3BUTOK Kap/10TOKCUYHOL
niaroctpoi auchyukiii JILI, Buknukanoi kanenutadiHOM. B 11b0T0 naliieHTa BUSBIICH1
PI3HOMaHITHI TIPOSIBH KaplOTOKCUYHOTO BIUIMBY KarenuTadiHy, a caMe: 3arpyAuHHUN

Oi1b, NIUIYHOUKOBA apuTMid, Opanikapaida, auchynkuis JIIOI, mo Bignosigae
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noBeJIeHOMY BIUTUBY 5-DVY Ta 30kpema kanernuradiny [5].

3rimHo pekomenpailii [19] Oyno mogaHo A0 Tepamii aHTaroHict kamiblio (AK),
aHTaroHICT MIHEPAJIOKOPTUKOITHUX perienTtopiB (AMP), iHriOiTop HaTpil3aiexKHOTO
KoHTpaHcnoptepa ritoko3u 2 tumy (IH3KTI2), Ta moyaTta Tutparis 6eta-610kaTopa,
sIKa BUSIBUJIACh HEBIAJIOH0, uepe3 3HauHe 3HmkeHHss YCC Ha T/ MiHIMAJIBHHX 1103. J{7s
JIKyBaHHS IUTYHOYKOBO1 €KCTPACUCTOJII1 OyJI0 MOYaTo MpHUiioM aMiofapoHy, SKuil OyB
CKOpPO BIAMIHEHHMH Yepe3 PO3BUTOK CHUMIITOMHOI Opajikapiaii. 3 oOpepexHICTIO
JIKyBaHHS TPOAOBKUIM €TAllU31HOM 3 MO3UTHUBHUM €(PEKTOM 1 PO3BUTKOM KIIHIUYHO
He 3Haunmux 3MiH Ha EKI' y Burmsaal nomosxkenHss PQ mo 240 mc. I[lorenmiiini
apUTMOTEHHI e(QeKTH KOMOIHAIi eTalu3iHy Ta KaneuuTabiHy JUHAMIYHO
omiHoBauch no EKI'. Tlamient 3aBepmmB 8 Kypc kamenutaliHy 3 MO3UTHBHOIO
IHAMIKOIO.

B nac He Oyno BuxigHux aanux tpomnoHiny, NTproBNP, cneki-tpekinr ExoKI®
(mo mouatky IIXT). 3rigHO pexomeHAallii BEJCHHS MAIIEHTIB 3 BUCOKUM PHU3UKOM
PO3BUTKY CEpIICBO-CYIMHHUX YyCKJaJHEHb, MM TIPOBEIH OI[HKY TpPOIOHIHY,
NTproBNP, GLPS Ha MOMeHT 3BepHEHHsI, 4epe3 6 MICSIIIB MICIs OCTAHHBOTO KypCy
[IXT. PiBHi cepiieBux 0i0MapKepiB 3aIMILIATUCH B paMKaX HOPMaJIbHUX 3HaY€Hb BECh
yac. [Toxasauku GLPS Ha MOMEHT 3BepHEHHS Ta depe3 6 MICSIIIB MICIs OCTAaHHLOTO
kypey IIXT cknamu 16,1% Tta 14,5% BignosinHo. O0uaBa DOCHIIKEHHS MOKa3aiu
NOMIpHE 3HWXKEHHS 1 HasBHICTh cyOkiiHIuyHOI aucyskuii JIII. byno HasBHe
3HIDKEHHSI CETMEHTApHUX cTpelHiB Outbiocti cermMenTiB JILI (TaGmms 1).

Ouinka GLPS wuepes 1 pik micns ocranHboro kypcy I[IXT cniBmana 3
MiATOTOBKOIO MAIlIEHTA JI0 MOAAJIBIIOT0 KOMIIJIEKCHOTO JTIKyBaHHS, Yepe3 BUSABICHUN
BIPOTITHUIN MPOTPEC OCHOBHOTO 3aXBOPIOBAHHS (3T1THO pe3yJIbTATIB Bi3yali3aliiiHuX
METO/IIB KOHTPOJIFO OCHOBHOT'O 3aXBOPIOBAHHS).

[Ticns miaTBEepHKEHHS MIPOTpecCy 3aXBOPIOBaHHS (3a TaHUMHU O10TICIT), TAIIEHTY
ianyetbes nmoBTopHe [IXT mikyBanHs. BpaxoByrodi po3BUTOK Kap10TOKCUYHOCTI
nicis nepioro JikyBaHHs 5-DY, g yHUKHEHHS OIbII BaXKKOTO YpaKeHHS ceplis,
JIOIUIBHO yTPUMATHCh B1J] BUKOPUCTAHHS JJaHOT TPy IpenapariB, ad0 3MIHUTH Ha

MEHII KapA10TOKCUYOro npecTaBuuka rpynu [20,21].
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Taboauus 1 - [Toka3zuuku cnexia-Tpekinr ExoKI™ y mamenta O.

Ha sostert Uepes 6 MicsIIiB UYepes 12 micsiB
CermeHTt HICJIsl OCTAHHBOTO | TMICJS OCTAHHBOTO
SPEpHEHT kypcey [IXT kypcy [IXT
bazanpuuit nepenniit 11 7 15
bazanbHuii nepeqHbocenTalbHUN 16 17 17
bazanpHuii HUXKHBOCENTATILHUI 11 11 13
bazanbHuii HUKHIHT 16 12 12
bazanbHuii 3aHb060KOBUI 15 11 13
bazanpauii nepeHb000KOBUI 9 12 13
MenianbHuii epeaHii 12 6 19
MeniansHuii IepeAHbOCETTATBHUI 20 19 19
MenianbHUNA HAKHBOCEITAIbHUIA 16 15 15
MenianbHUN HAXKHIT 17 15 16
MemiansHui 3a1H000KOBUI 17 12 16
MenianbHuii epeIHbOO0KOBUI 10 16 14
ATmikanbHUN TIepeTHIN 19 14 21
AnikanbHUN cenTaabHUN 22 22 24
ATmiKabHAN HUKHINA 21 16 21
AmnikanbHHUNM OOKOBHIA 18 20 19
BepxiBka 20 18 21
bazanbHuii cTpeitn 13% 11,67% 13,83%

CriocTepeXeHHsI 3a CTaHOM Ta BEJICHHS MallieHTa Oynae MPOJOBXKEHO 3TiIHO
pekoMmenaanid. Cxema JiKyBaHHS Ta TPOGIIAaKTUKA TPOTPECyBaHHS CepIEBOi
nuchYHKINT 3aTUIIAE€ThCS aKTyaIbHOIO Ha ChOTOAHINIHIN 1eHb. Hamani pekomenmaiii
CTOCOBHO KOHTpOJItO OiomapkepiB Ta nokazHukiB ExoKI', EKT', Tomo.

BucHoBku.

Po3rnsHyTHil KIiHIYHUNA BUIAJOK JAEMOHCTPYE PI3HOMAHITHI KIIIHIYHI MPOSBU
TOKCHYHOTO BIUTMBY Ha CEpICBO-CyJMHHY CHUCTEMYy YV TallieHTa 3 HasSBHUMH
(dakTopaMu BHCOKOTO PHU3UKY YCKIaJHEeHb. (CBO€4acHE MPOBEACHHS JOBEICHO
eeKTUBHUX JOCHIUKCHb [JIsl BHUSBJICHHS YCKJIQJHEHb JOIOMarae CKOpPEryBaTu

KJIIHIYHI MPOSIBU Ta MOMEPEIUTH PO3BUTOK OLIBII BUPAKEHUX Ta MPOTHOCTUYHO
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HeOe3MeYHuX  yCKIagHeHb.  [HQOpMATUBHICTH  TPOBEJAEHHS  JUHAMIYHOTO
exokapaiorpadiqyHOro JOCHIPKEHHS B MOPIBHSHHI 3 BU3HAYEHHSM IMOB3/I0BKHBHOTO
CTpEHY KOHKYpy€. AKTyaJbHUM € TPOBEIEHHS 000X JOCTIKeHb B JWHAMIII
BIIMOBITHO rpadiky oOCTeKeHb. B qaHOMy BUIIQJKY, IPU TOTPUMaHHI peKOMeHAaIl
HaJaHUX JiKapeM-kapjionoroM mnepen nmodatkoMm [1XT, a came mpoBeeHHS CHEKII-
tpekinr ExoKI', ominky OiomapkepiB mepes MOYaTKOM Ta BIPOAOBXK Cepii IMKIIB
IIXT, 3MiHu B cTaHi maiieHTa Oyio O BUSBJIEHO paHillle Ta, BIPOTIIHO, KOPEKIIis

Teparii cepleBuX YCKIaHEHb JOMOMOIJIA 3al00IrTH BUSBICHUM MPOOIeMaM.
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Abstract. The cardiotoxicity of chemotherapy has long been known. There are many studies on
the manifestations of cardiotoxicity during treatment with many groups of chemotherapy drugs, and
specifically treatment with drugs of the S-fluorouracil group. Cardiotoxicity has various
manifestations: pain, arrhythmia, heart failure, ischemia, etc. Preventive diagnostic methods,
protocols for dynamic observation and treatment of complications have been developed. But the
question of predicting the development of complications is relevant. Careful attention is paid to the
study of cardiomarkers, instrumental studies, imaging methods, in particular speckle
echocardiography, as a method of early manifestation of cardiac dysfunction.
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The article discusses the manifestations of cardiotoxicity during polychemotherapy with drugs
of the 5-fluorouracil group, used in the treatment of a wide range of cancer. Therapy correction and
dynamic observation of GLPS changes after chemotherapy withdrawal are performed.

Key words: cardiotoxicity, 5-fluorouracil, capecitabine, heart failure, arrhythmia, speckle
echocardiography, strain.
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Abstract. The article analyzes specific legal foundations related to ensuring the safety of feed
and feed additives. There is a direct interconnection within the system: the feed used for animal
nutrition — the quality and safety of livestock products — the health of consumers (the population).
The key criteria of the concept of "feed safety" are described based on the norms of current
legislation.

The main legal provisions established in the Regulation of the European Parliament and the
Council of the EU, which define the requirements for feed safety, are examined. It is noted that, at
the level of the European Union, the circulation or use of feed in animal nutrition is prohibited if such
feed is deemed unsafe.

Based on the analysis of regulatory legal acts, the main requirements for ensuring feed safety
are formulated. It is concluded that one of the key organizational and legal mechanisms for
guaranteeing feed safety is the possession of an operating permit by business entities engaged in the
production and/or circulation of feed.

The article also emphasizes the importance of state control as an effective tool for ensuring
compliance with legislation on feed safety. The necessity of adhering to biosafety requirements in the
process of feed production and circulation is substantiated, in particular through the introduction of
mandatory state registration of genetically modified organisms used in the production of feed for
farm animals.

Keywords: feed, feed additives, feed safety and hygiene, feed business operators, feed
production facilities, operating permit.

Introduction.

According to Article 3 of the Constitution of Ukraine [1], a person, their life and
health, honor and dignity, inviolability and security are recognized as the highest social
values. Moreover, Article 50 of the Constitution of Ukraine establishes the right of
everyone to an environment that is safe for life and health, as well as the right to
compensation for harm caused by violations of this right. It also guarantees the right of
free access to information about the state of the environment, the quality of food
products and consumer goods, as well as the right to disseminate such information.

This information cannot be restricted in access or classified.
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To ensure the realization of these rights, Article 16 of the Constitution of Ukraine
imposes on the state the duty to guarantee environmental safety, maintain ecological
balance, and preserve the gene pool of the Ukrainian people. Considering that human
health directly depends on the quality and safety of food products of animal origin,
particular importance is attached to the control of feed used in livestock farming and
aquaculture. Therefore, the issue of ensuring the safety of feed and feed additives is a
crucial element of the broader public health protection system.

The sustainable development of the agricultural sector must be based on
improving its production and social infrastructure, as well as on enhancing the quality
and safety of agricultural products. Achieving this goal is possible by creating
organizational and economic conditions that ensure the population’s access to high-
quality and safe food. An important tool in this process is state support for agricultural
production, in particular through economic incentives and systematic monitoring of
residual levels of contaminants in feed and animal-origin products.

According to scientific research, more than 70% of all contaminants enter the
human body through food products [2]. Therefore, the safety of food products is one
of the key prerequisites for ensuring a person's internal environmental security. In this
context, the legal regulation of quality, safety, and hygiene requirements for feed
should be regarded as an integral part of both environmental and food security in
society.

Despite the existence of legal regulation in the area of feed safety, certain aspects
of its legal framework require further academic consideration and refinement. This
underscores the relevance of comprehensive research into the legal mechanisms
involved in the production of agricultural products and their impact on the overall
national security system.

Main text.

Livestock farming holds a leading position in the structure of agricultural
production, representing a sector primarily focused on the keeping and breeding of
farm animals for the purpose of obtaining food products and raw materials for

industrial use [3]. The result of such activity is the production of animal-derived goods
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- both food and technical - as well as products used for feed or other agricultural
purposes.

According to Article 1 of the Law of Ukraine "On the Basic Principles and
Requirements for Food Safety and Quality" [4], animal-origin food products include
milk, meat, fish, mollusks, crustaceans, eggs, honey, as well as derivatives and other
products made from animal parts, organs, or tissues intended for human consumption.
These products must be safe, fit for consumption, and pose no risk to human health.
This highlights the close interconnection between feed safety, the safety of animal-
origin food products, and the protection of human life and health. Therefore, feed safety
should be viewed as a critical component of environmental safety in the broader
context of food security.

The legal basis for regulating feed safety in Ukraine is established in several
legislative acts, in particular the Laws "On Feed Safety and Hygiene" [6], "On State
Control over Compliance with Legislation on Food Products, Feed, Animal By-
Products, Animal Health and Welfare" [6], among others. According to the Law "On
Feed Safety and Hygiene", feed is defined as any substance or product (including feed
additives), whether processed, partially processed, or unprocessed, intended for animal
consumption.

Feed is considered safe if it does not harm animal health and does not result in the
production of food that is unsafe for human consumption. Based on this definition, two
main characteristics of feed safety can be identified: (1) no adverse effects on animal
health; (2) assurance of the safety of animal-origin food products for the end consumer.

At the EU level, the fundamental principles of feed safety are laid down in
Regulation (EC) No 178/2002 of the European Parliament and of the Council of 28
January 2002. This document defines general requirements for food law, establishes
the European Food Safety Authority, and sets procedures that directly or indirectly
affect the safety of food and feed [7]. Although the Regulation title refers only to food,
it also addresses feed safety and regulates the activities of feed business operators. This
stems from the EU’s "farm to fork" principle, which requires food safety to be ensured

throughout the entire production chain, starting with animal feed [8].
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Thus, under Article 15 of Regulation (EC) Ne 178/2002, the placing of unsafe feed

on the market or its use for feeding food-producing animals is prohibited. Feed is
considered unsafe if it: (a) has adverse effects on human or animal health; (b) renders
food derived from such animals unsafe for human consumption. If feed safety is in
doubt, the feed business operator must immediately inform the competent authorities
and assist in mitigating the risks (Art. 20 of the Regulation).

The main actors in legal relations concerning feed circulation are feed business
operators—Ilegal or natural persons engaged in the production and/or distribution of
such products. Legislation distinguishes two main stages of feed handling: production
and circulation. To ensure feed safety, operators are prohibited from: manufacturing
feed at unregistered or non-compliant facilities; using unregistered feed additives;
operating when permits are suspended or cancelled (Part 1, Art. 10 of the Law of
Ukraine "On Feed Safety and Hygiene").

As for circulation, it is forbidden to sell feed that: was produced in violation of
facility requirements; contains unregistered feed additives; is incorrectly labeled, etc.
(Part 3, Art. 10 of the Law). Based on this, the key conditions for compliance with feed
safety standards are as follows:

1. Availability of an operating permit or state registration of production facilities;

2. Use of only registered feed additives;

3. Proper labeling;

4. Compliance with expiration dates.

One of the main legal tools for ensuring feed safety is the operating permit, issued
by the competent authority after an inspection of the facility. This permit confirms the
operator’s right to carry out feed production and/or distribution (Art. 1 of the Law of
Ukraine "On Feed Safety and Hygiene"). The permit issuance procedure is regulated
by the Resolution of the Cabinet of Ministers of Ukraine Ne 978 of 5 November 2008
[9].

The procedure for the formation and maintenance of the State Register of Feed
Production and Circulation Facilities is defined by Order Ne 241 of the Ministry of
Agrarian Policy and Food dated 6 May 2019 [10]. This order provides for the electronic
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administration of the register, access to data, information storage, and accuracy.

The use of feed additives is permitted only if they are officially registered in
Ukraine. The State Register of Feed Additives is maintained by the State Service of
Ukraine on Food Safety and Consumer Protection, which also ensures the preservation
and accuracy of the documentation supporting the data entered into the register [11].

A feed additive must meet several safety criteria: it must not harm human or
animal health or the environment; it must not mislead consumers; and it must not
degrade the characteristics of animal-origin food products.

State control is an effective mechanism for ensuring compliance with feed safety
legislation. Such control is conducted at all stages of feed production and circulation
and is based on a risk-oriented approach, taking into account existing risks, the results
of previous inspections, the effectiveness of the operators’ internal controls, and other
relevant information (Part 5, Art. 18 of the Law [6]).

Particular attention is paid to compliance with biosafety norms when using GMOs
in feed production. According to the Law of Ukraine "On the State Biosafety System
for the Development, Testing, Transportation and Use of Genetically Modified
Organisms" [12], biosafety refers to an environmental condition in which there is no
adverse impact on humans or the environment. Due to scientific uncertainty regarding
the effects of GMOs on health and the environment, current legislation applies the
precautionary principle [3].

Legal measures for ensuring biosafety include the establishment of requirements,
restrictions, and procedures for the state registration of GMOs. The law prohibits the
release of GMOs into the environment without state registration, which is a prerequisite
for their use, including in animal feed. According to Article 14 of the Law [12], GMOs
intended as feed sources are also subject to registration.

To enable state oversight in the circulation of GMO-containing feed, the Ministry
of Agrarian Policy and Food issued Order Ne 17 of 16 January 2018 [13], which
approved the Procedure for State Veterinary and Sanitary Examination of Feed
Containing GMOs. This examination involves the analysis of research data and a risk

assessment related to the use of such organisms. This is a crucial component of the feed
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safety assurance system.

Conclusions.

Thus, the above allows us to conclude that the legal foundations for feed safety
must be implemented within the following framework:

1. Monitoring of residual levels of contaminants in feed;

2. Use of feed additives that are included in the State Register of Feed Additives
during feed production;

3. Production of feed only at facilities that are registered and have obtained an
operating permit;

4. Proper labelling of feed;

5. Circulation of feed produced exclusively at facilities that are registered and
have an operating permit;

6. Compliance with the shelf life of feed for animal consumption;

7. Compliance with biosafety requirements in the field of feed production and
circulation, meaning that genetically modified organisms used as feed sources may
only be used after being registered in the State Register of Feed Additives.

8. State control over compliance with legislation on feed and feed additives.
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Anomauin. Y cmammi npoananizoeano OKpemi Hpaeo8i OCHOBU, WO CMOCYIOMbCA
3a6e3neyeHns Oe3neuHocmi KOpmie ma Kopmosux 0006a6ok. Ichye npamuti 63a€M038 30K 8 CUCMEMI.:
KOpMU, SKI GUKOPUCMOBYIOMb O 200i61i mMEApuH — AKicmb ma Oe3neynicms NpooyKYii
MBAPUHHUYMBA — CIMAH 300P08 51 ChOXCU8auia (Hacenents). Oxapaxmepuzoeano Kuoyoei Kpumepii
NOHAMMS «Oe3neyHicmb KOPMié» HA OCHOBI HOPM YUHHO20 3AKOHOOABCHEA.

Ilpoananizoeano ocHosHi npaeosi nonodxcenHs, 3akpinieni 6 Pecnamenmi €eponeticbkoco
IHapnamenmy i Paou €C, wo susnauaroms umocu 00 b6e3neyHocmi Kopmie. 3a3naieno, uwjo Ha pigHi
E€sponeticbkoeo Coro3y nepedbaueHo 3a00poHy Ha 00ie Kopmie abo ix SUKOpUCMAaHHA Y 200161l
MBAPUH Y pa3i, AKWO MAKi KOPMU 8UIHAIOMbCS HeDe3neyHUMU.

Ha ocnosi ananizy HopmamugHno-npasosux axmis cgopmyib08aHo OCHOBHI 8UMO2U OO
3a6e3neuenns Oe3neuHocmi Kopmis. 3pobieHo BUCHOBOK, WO OOHUM i3 KIIOYOBUX OP2AHI3AYIUHO-
NpasoBUX MeXauizmie 2apanmyants ODe3neyHoCmi KOPMIi8 € HASABHICMb eKCNIYAmayitiHo2o 003601y
07151 cyb’exmis 20cno0apro8antsl, SKi 301UCHIOIMb BUPOOHUYMEO Ma/adbo 0bie KopMis.

Y emammi makooic akyenmyemucsa ysaea na 8axcnu8ocmi 30iliCHeHHs 0EPHCABHO20 KOHMPOIO
AK  egheKmueHo2o iHcmpymenmy 3abe3neduenHs OOMPUMAHHA 6UMO2 3AKOHOOA8CMBA U000
besneunocmi xopmie. OOIPYHMOBAHO HEOOXIOHICMb OOMPUMAHHA 8UMOZ OI0N02TYHOI bOe3neKu 6
npoyeci 8upobHUYmMEa ma 00icy Kopmie, 30Kkpema uepe3 3anposadtceHHsi 0008 13K080i 0epHca8HOT
peecmpayii ceHemuuHo MOOUDIKOBAHUX OP2AHIZMIB, WO BUKOPUCTIOBYIOMbCA Y BUPOOHUYMBT KOPMiG
011 CilbCbKO2OCNOOAPCHKUX MBAPUH.

Knrouosi cnosa: xkopmu, Kopmosi 006asku, be3neuHicms ma 2icicHa KOpmis, onepamopu puHKy
KOpMi8, ROMYACHOCMI 0I5l BUPOOHUYMBA KOPMIB, eKCIILYamayiliHutl 0038ii1.

Stat sent: 19.05.2025.
© Pepko V.O.
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Abstract. The article presents the results of a two-year study of the adaptation of Cercis
canadensis L. to the conditions of post-industrial zones in the city of Bila Tserkva. The biometric
parameters of trees on different types of soils (sandy loam, loamy loam, clay) were analyzed and a
regression analysis of the dependence of growth on soil conditions was performed. It was found that
light loamy soils are the most favorable for the growth of Cercis. Based on the data obtained, a
promising assortment of woody plants for landscaping urbanized areas was formed, taking into
account their environmental sustainability and phytosanitary potential.

The study assessed the adaptation potential of Cercis canadensis L. for landscaping post-
industrial areas of Bila Tserkva. Bila Tserkva. It was shown that the best results of survival (90%)
and initial growth (55 cm) were observed on light loamy soils. The analysis of promising tree species
revealed that most of them have high resistance to pollution and decorative value. In the experiments
on rooting of cuttings, heteroauxin proved to be the most effective growth stimulant (90% rooting),
which also provided the largest number of well-rooted plants (>5 roots — 27.5%). The control group
without stimulants had the worst rooting rates (40%) and the lowest quality of the root system. The
obtained results confirm the feasibility of using Cercis canadensis L. and heteroauxin in landscaping
of degraded areas.

The dynamics of shoot growth of Cercis canadensis L. during 4 months under the conditions of
using different stimulants was analyzed. The highest average growth (17.6 cm) was recorded in the
group with heteroauxin, which is almost twice as high as in the control group (10.0 cm). This indicates
a significant positive effect of the stimulant on shoot development. Additionally, the anthropogenic
load on 10 post-industrial sites in Bila Tserkva was assessed. It was found that the highest level of
load was observed in the parking lot on Hayok Street (4.3), the cement site on Sukhoyarska Street
(4.1), and the industrial area on Levanevskoho Street (3.9), where soil compaction, dust, and heavy
metal pollution prevail. In contrast, the Silmash plant (2.4) and the sand quarry (2.7) have a relatively
lower level of impact. The obtained results emphasize the relevance of using adaptive tree species
with high survival rate and growth activity for landscaping areas with the highest technogenic load.

The study assessed the adaptive potential of Cercis canadensis L. in the post-industrial areas
of Bila Tserkva. The species demonstrated high survival rate (85% on average), resistance to drought
and pollution, and good decorative qualities. The best growth results were recorded on light loams
with a moderate level of pollution. Among the rooting stimulants, heteroauxin provided the highest
rates of shoot growth and root system development. In the control group, the growth was much lower.
The most intensive growth was observed in June-July. The comparative analysis confirmed the
feasibility of using Cercis canadensis, as well as Acer platanoides and Quercus robur as effective
species for the ecological rehabilitation of post-industrial areas.

Key words: urbanized environment, ecological rehabilitation, biodiversity, greening, industrial
zone, urbanized ecosystems.

Introduction.
Urbanization and industrial development have significantly transformed natural

landscapes, leading to the formation of post-industrial zones-areas that have been
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subjected to intense anthropogenic pressure and now require ecological restoration.
The city of Bila Tserkva, with its rich industrial history, contains several such zones
where vegetation, particularly woody plants, plays a critical role in mitigating
environmental degradation and restoring ecological balance.

The study of dendroflora-woody plant species including trees and shrubs in post-
industrial areas is essential for understanding their adaptive potential, ecological value,
and landscape function. Assessing the species composition, vitality, and ecological
status of dendroflora in these disturbed environments provides insights into their
resilience and guides the selection of suitable species for reforestation and urban
greening.

This research focuses on the analysis of the dendroflora in the post-industrial
zones of Bila Tserkva, evaluating the taxonomic structure, phytosanitary condition, and
adaptive characteristics of tree and shrub species. The results aim to support the
development of sustainable green infrastructure and inform local strategies for
ecological rehabilitation of urban-industrial landscapes.

Post-industrial zones in cities are important subjects for ecological research due
to their significant impact on the environment, urban spaces, and public health. The
city of Bila Tserkva, as one of the largest industrial centers in the Kyiv region, contains
a large number of areas that have been negatively affected by anthropogenic activities.
In this context, dendroflora plays a key role in the rehabilitation of post-industrial zones
by contributing to soil purification, biodiversity restoration, and microclimate
improvement.

Modern urbanized territories, including post-industrial zones, face ecological
challenges related to soil and air pollution as well as the degradation of natural
landscapes. In Bila Tserkva, such areas require the implementation of effective
environmental restoration strategies, particularly through the use of dendroflora
capable of adapting to harsh conditions and enhancing ecosystem services. The absence
of a systematic approach to greening these areas complicates their rehabilitation and
integration into the urban environment [14].

Post-industrial zones, especially in Bila Tserkva, are characterized by altered soil
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and ecological conditions. The restoration of these areas requires careful selection of
plant species capable of adapting to difficult environments. In Bila Tserkva, this aspect
remains insufficiently studied, despite the urgent need for restoring post-industrial
territories due to their considerable impact on the region’s environmental situation.

Analysis of the latest research and publications.

The issue of post-industrial land rehabilitation is actively studied worldwide.
Ukrainian researchers, such as V.A. Anishchenko [3] and Yu.M. Dubyna [6], examine
the adaptation of woody species in industrial regions of Ukraine. For instance, the
works of Schweitzer et al. [22] emphasize the use of woody plants for the
phytoremediation of contaminated sites. Similarly, Nowak et al. [21] highlight the role
of urban dendroflora in improving ecosystem services. However, studies specifically
dedicated to the city of Bila Tserkva remain limited.

Key challenges in the use of dendroflora include its low biodiversity in post-
industrial zones, the reduced ability of certain species to regenerate under conditions
of heavy pollution, and the need for long adaptation periods. Schweitzer et al. [22] note
that the success of phytoremediation strongly depends on the correct selection of plant
species.

The dendroflora of post-industrial zones performs crucial ecosystem functions
such as air purification from dust and harmful substances, soil phytoremediation,
support for biodiversity, and microclimate regulation. According to Nowak et al. [21],
trees can reduce the concentration of heavy metals in the soil by 30—-50%.

Many tree species, such as Populus alba and Fraxinus excelsior, have high
adaptive potential, allowing them to survive even in polluted environments. The study
by L.O. Shevchenko [14] confirms that these species can be effective in greening
industrial areas.

According to A. Aleha et al. [15], densely built-up areas bear the main share of
responsibility for anthropogenic pressure on the surrounding natural environment. The
experience of Germany and Poland demonstrates that successful rehabilitation of post-
industrial zones is possible through the introduction of mixed plantings of trees and

shrubs. For example, Braun et al. [17] have shown that biodiversity enhances the
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resilience of plant communities to ecological stress.

Researchers L. Alpaidze and J. Salukvadze [16] assess the ecosystem services of
urban and peri-urban forests in Tbilisi and underline the importance of green plantings
in sustainable development, while D.A. Cohen et al. [18] examine the relationship
between built environments and social cohesion and analyze how urban conditions
influence public health.

The issue of selecting plant species best suited for specific regional conditions,
such as those in Bila Tserkva, remains insufficiently explored, which highlights the
need for further targeted research.

The aim of the study is to analyze the condition and composition of the
dendroflora in the post-industrial zones of Bila Tserkva, to assess its adaptive potential
under anthropogenic impact, and to identify promising species for landscaping and
ecological rehabilitation.

Methods of the work.

The research was conducted during 2023—-2024 in the post-industrial zones of Bila
Tserkva, where natural or artificial restoration of woody vegetation is taking place.

The object of the study is the dendroflora of these areas, specifically the diversity
of species composition, biometric indicators, and the viability of woody plants.

In the course of the research, generally accepted scientific methods at both
empirical and theoretical levels were applied, including observation, description,
measurement, comparison, experimentation, analysis of scientific and methodological
literature, as well as analysis and synthesis of local history materials. Additionally,
modeling, formalization, classification, and generalization methods were used.

An analytical review of scientific approaches to the study of technogenesis and
the theory of plant community composition was carried out based on systemic,
structural-element, and analytical approaches, drawing from various concepts such as
the structural-element, systemic, synergetic, and emergent approaches. Both general
scientific methods and specific scientific methodologies were applied to ensure a

comprehensive analysis of the phenomenon under study.
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The research was based on the analysis of literary sources, field surveys of
dendroflora composition, and assessment of vegetation condition according to the
methods described in the works of Yu.M. Dubyna and V.A. Anishchenko [3, 6], as
well as adaptive models proposed by N. Schweitzer (Schweitzer et al.) [22].

The taxonomic structure of plant communities in post-industrial zones was
studied using authoritative botanical sources, such as the Plant Identifier of Ukraine
[5], Vascular Plants [13], and the Checklist of the Flora of Ukraine [20].

The analysis of the biomorphological structure of plant communities was based
on the classification approaches described in the works of V.V. Tarasov [13] and Ya.P.
Didukh [7].

The economic evaluation of flora species on spoil heaps was carried out based on
an analysis of fundamental scientific papers, monographs, and studies by leading
scientists [1, 2,4, 5,8,9,10, 11, 12, 13].

According to the research objectives, the following tasks were planned:

1. Selection of research plots near post-industrial zones in Bila Tserkva,
representing different soil types and degrees of anthropogenic pressure.

2. Planting of decorative seedlings of Thuja occidentalis (Western arborvitae) and
Cercis canadensis (Eastern redbud) of standard size (1-1.5 m) on each study plot under

identical maintenance conditions (Figure. 1).

Figure 1 — Experimental planting of «Thuja occidentalis L.» in a post-industrial zone

of Bila Tserkva (photo by B.V. Zelinsky1).
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3. Regular monitoring of growth, sanitary condition, and ornamental
characteristics of the trees was conducted during the past three vegetation seasons.

One of the most well-known methods for assessing anthropogenic pressure in
urban environments is the comprehensive evaluation method of anthropogenic impact
on the environment, proposed by L.A. Prokopovych and adapted in the works of
0.0. Titov, I.D. Zalisky, and other domestic ecologists, as detailed by D.S. Malchykov
etal. [19].

The essence of this method lies in the quantitative assessment of impacts using a
scoring system that takes into account factors such as:

¢ soil compaction and trampling;

e degree of air pollution (dust, gases);

e content of heavy metals;

e degree of erosion;

e terrain transformation (e.g., quarries);

¢ noise and thermal pollution;

e degradation of vegetation cover.

The proposed anthropogenic load assessment method includes five key stages:

1) inventory of sources of impact;

2) evaluation of each type of load using a point scale (1-5);

3) normalization of obtained values considering weighting coefficients;

4) calculation of an integral anthropogenic load indicator;

5) and spatial analysis or mapping of results using geographic information
systems (GIS).

Main text.

Post-industrial urban zones, such as Bila Tserkva, are characterized by altered soil
and environmental conditions that affect the composition and development of local
dendroflora. Studying the potential integration of new species, particularly Canadian
redbud (Cercis canadensis L.), into these zones may contribute to increased

biodiversity and improvement of the aesthetic appearance of urban landscapes.
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The analysis of biometric indicators of 3-year-old Canadian redbud trees
demonstrates positive growth dynamics across all soil types during 2023-2024. Data

from the two-year observations are presented in Table 1.

Table 1 — Assessment of biometric indicators of 3-year-old Canadian redbud (Cercis

canadensis L.)

Average height Average trunk
No. Soil Type verag gnt; diameter, mm | Overall tree condit
cm (+0)
(+0)
2023
1. Polluted sandy loam soils 140 £ 10 35+3 Good
2. Light loam soils 160 £8 42+2 Excellent
3. Heavy clay soils 125+ 12 30+4 Satisfactory
2024
1. Polluted sandy loam soils 145+9 37+3 Good
2. Light loam soils 165+7 45+2 Excellent
3. Heavy clay soils 130+ 11 32+£3 Satisfactory

Note. *Overall tree condition was assessed on the following scale: excellent, good, satisfactory,
unsatisfactory.

Authoring: developed by the author

The best growth indicators were observed on light loam soils, where the average
tree height increased by 5 cm and the trunk diameter by 3 mm, maintaining their
excellent condition. On polluted sandy loam soils, growth was also noted (height +5
cm, diameter +2 mm), although the overall condition remained good. The lowest
growth indicators were recorded on heavy clay soils, where the increase was minimal
(+5 cm 1n height, +2 mm in diameter), and the condition remained only satisfactory.
This confirms the significant influence of soil type on the development of the studied
species.

To assess the impact of soil type on the growth of Cercis canadensis, a regression

analysis was performed, with the results presented in Table 2.

ISSN 2567-5273 198 www.moderntechino.de



Modern engineering and innovative technologies Issue 39 / Part 4

Table 2 — Regression analysis of the growth of «Cercis canadensis L.» depending on

soil type over the past two years

Parameter Value
Coefficient of determination (R?) 0,87
Regression equation Y=50+0.55XY =50 + 0.55XY=50+0.55X
P-value <0,05

Authoring: developed by the author

The regression analysis indicates a strong positive correlation between soil type
and the growth parameters of Cercis canadensis, with a coefficient of determination
(R?) of 0.87. The regression equation suggests that for each unit change in the soil
factor X, the growth measure Y increases by 0.55 units. The P-value less than 0.05
confirms the statistical significance of this relationship.

The presence of a high coefficient of determination (R* = 0.87) indicates a
significant dependence of the growth of Cercis canadensis on soil type. Light loamy
soils are the most favorable for the development of this species.

Taking into account the results of the assessment of anthropogenic pressure and
the phytosanitary condition of existing green plantations, a promising assortment of
tree species recommended for landscaping post-industrial zones of Bila Tserkva city
has been formed. The selection of species was carried out considering their resistance
to urban environmental conditions, particularly air pollution, soil compaction, drought
tolerance, and their ability for phytoncidal cleansing. The list of recommended taxa is
presented in Table 3.

The data presented in Table 3 include key characteristics such as biological
features, pollution tolerance, and ornamental value of each species. All the listed taxa
demonstrate high or very high adaptability to urban environmental conditions —
specifically, tolerance to drought, air pollution, salinity, and poor soils. The ornamental
qualities of most species (Cercis canadensis L., Betula pendula Roth., Gleditsia
triacanthos L., Elaeagnus angustifolia L., Robinia pseudoacacia L.) make them

particularly attractive for establishing green plantations in areas with increased
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anthropogenic pressure, simultaneously providing both aesthetic appeal and ecological

functions.

Table 3 — Promising Assortment of Tree Species for Landscaping Post-Industrial

Zones of Bila Tserkva City

Species Biological features Pollution Ornamental
tolerance value
Cercis canadensis L. Drought-tolerant, w.e'll adapted to High High
urban conditions

Acer platanoides L. Shade-tolerant, fast-growing High Medium
Betula pendula Roth. Tolerates poor soils, fast-growing High High

Quercus robur L. Long-lived, ada}ptable to urban High Medium

conditions

Gleditsia triacanthos L. | Tolerates dry soils, decorative foliage High High
Elaeag nusf ngustifolia Salt and drought resistant High High
Robinia pseudoacacia L. Fast-growing, nitrogen-fixing Very high High

Authoring: developed by the author

To determine the optimal conditions for cultivating Cercis canadensis L. within
the post-industrial zones of Bila Tserkva, a study of survival rates and initial growth
rates of this species on various soil types was conducted. The results of the
experimental observations are presented in Table 4, allowing assessment of the

adaptive potential of Cercis canadensis L. depending on soil conditions.

Table 4 — Survival rate and initial growth of Cercis canadensis 1. on different soil

types
. Number of Survival rate, % Average height
Soil Type planted (o) after 1 year, cm
seedlings (+0)
Polluted sandy loam soils 20 80=£5 45+3
Light loam soils 20 90 +3 55+£2
Heavy clay soils 20 75+6 38+4

Authoring: developed by the author
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To increase the efficiency of vegetative propagation of promising tree species, the
effect of various growth stimulators on the rooting percentage of cuttings was studied.
The obtained results allow identifying the most effective preparations for practical use
during the greening of post-industrial areas. The experimental data are presented in

Table 5.

Table 5 — Rooting percentage of cuttings depending on the growth stimulator

. Total number of | Number Rooting Standard
Growth stimulator . o
cuttings rooted percentage, % deviatior
Charkor 50 37 74,0 +3,2
Kornevin 50 41 82,0 +2.8
Heteroauxin 50 45 90,0 +2.4
Ukorzeniacz AV 50 39 78,0 +3,0
Control (distilled water) 50 20 40,0 +4,1

Authoring: developed by the author

The highest rooting percentage was observed with heteroauxin (90%), while the
lowest was in the control group (40%).

For a comprehensive assessment of the quality of rooted cuttings, a scoring
evaluation of their root system development was conducted based on several
morphological indicators. This approach allows for an objective comparison of rooting
efficiency under different conditions and helps identify promising options for further
cultivation. The summarized evaluation results are presented in Table 6.

Heteroauxin promoted the formation of the best root system, whereas the control
group had a high percentage of weakly rooted plants. The growth dynamics of shoots
of rooted cuttings of Cercis canadensis L. during four months after planting, under the
influence of different rooting stimulators, are presented in Table 7. This illustrates the
effect of the treatments on the intensity of plant growth during the active vegetation

period.
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Table 6 — Scoring evaluation of root system development in rooted cuttings

Growth stimulator \(X;eiazkz(i;))ot;d Moderately Rooted | Well Rooted
() ’ (3—5 roots), % (£c) | (>5 roots), %
Charkor 351+£2,5 48,6 + 3,1 16,3+ 1,8
Kornevin 284 +22 50,2+3,0 214+1,9
Heteroauxin 200+1,9 52,5+3,2 275+22
Ukorzeniacz AV 30,8 £2,3 47,0 £ 3,1 222 +20
Control (distilled water) 50,0 £3.5 40,0 £2.8 10,0+1,5
Authoring: developed by the author
Table 7 — Dynamics of shoot growth in rooted cuttings
Month / growth, cm Average
Growth stimulator May Tune July August igg(gtlt(l:lr,n
Charkor 52+0,6|128+1,1 184+13[223+1,5| 14,7+1,1
Kornevin 6,1 +0,5|13,5+1,0{20,1£1,2]24,0£14 | 159+1,0
Heteroauxin 6,8+£05(149+1,0223+1,1265+1,3| 17,6=+1,0
Ukorzeniacz AV 6,0£05|13,0+1,1 19,0+£1,3]232+1,4| 153+1,0
Control (distilled | 35, 671 g0+12 | 12,5+1,5|158+1,7 | 10,0+ 1,3
water)

Authoring: developed by the author

The study of anthropogenic pressure intensity in post-industrial areas of Bila

Tserkva (Table 8) 1is highly relevant in the context of urbanization, urban

environmental degradation, and the need for ecological rehabilitation. Long-term

technogenic use without reclamation has led to significant environmental risks — from

soil and air pollution to landscape structure disruption. Identifying zones with the

highest levels of impact allows for setting priorities for ecological restoration,

developing green corridors, and formulating strategies for the sustainable use of urban

space.
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The most pronounced factors include vegetation trampling, soil compaction, and
dust pollution, which are typical for areas with high pedestrian or vehicular traffic, such
as the "Teplostan" industrial zone and the former "Silmash" factory area. In specific
locations, particularly near the old quarry or landfill, significant contamination by
heavy metals and signs of erosion have been recorded (Figure. 2). This distribution
highlights the need for prioritizing ecological rehabilitation measures in the areas

experiencing the highest levels of anthropogenic pressure.

Table 8 — Assessment of the Intensity of Various Types of Anthropogenic Impact on

the Post-Industrial Areas of Bila Tserkva

Site Average level of anthropogenic load
The area near the Tribo plant 4.3
The territory of the sugar factory 2.8
Industrial zone of Levanevskogo Street 2.8
Silmash plant (old part) 33
Cement site (Sukhoyarska Street) 2.7
Quarry (Sand massif) 4.2
Near the railway station 2.4
Kozhedub Street industrial complex 3.8
Warehouses on Tarashchanska Street 2.8
Parking lot (Hayok St.) 3.7

Authoring: developed by the author.

Analysis of the obtained data on anthropogenic pressure assessment on 10 post-
industrial sites in the city of Bila Tserkva revealed significant differences in the
intensity of impacts according to the main criteria.

The highest average levels of pressure were recorded at the parking lot on Haiok
Street (4.3), the concrete site on Sukhoyarska Street (4.1), and the industrial zone on
Levanivskyi Street (3.9), which is due to maximum values for dust, gas, and heavy
metal pollution, as well as soil compaction.

In contrast, the lowest levels were observed at the former “Silmash” plant site
(2.4) and the sand quarry (2.7). Despite the presence of erosion processes and

extraction-related impacts, these sites generally had lower pollution indices.
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List of post-industrial areas with anthropogenic impact on woody vegetation

Figure 2 — Comparative assessment of anthropogenic pressure intensity on post-

industrial sites of Bila Tserkva based on key environmental indicators

Authoring: developed by the author.

The most common types of anthropogenic pressure across all areas were soil
compaction, dust pollution, and the presence of heavy metals, indicating the complex
nature of urban ecosystem degradation within the city’s post-industrial environment.

The obtained results can serve as a basis for planning environmental monitoring
and rehabilitation measures for the studied sites.

Summary and conclusions. The issue of ecological planning and spatial
organization of ecological network strategies in regions with a high level of
anthropogenic transformation of geosystems was investigated in study [19]. The
authors examine methodological approaches to the assessment and management of
disturbed territories subjected to intensive technogenic impacts. Additionally, study
[17] analyzed the effectiveness of various approaches to restoring ecosystem functions
in post-industrial areas, including methods for assessing anthropogenic load and

strategies for ecological rehabilitation. These approaches promote sustainable

ISSN 2567-5273 204 www.moderntechino.de



Modern engineering and innovative technologies Issue 39 / Part 4

management of industrial zones through afforestation and biological reclamation.

According to [22], which aligns with the results of our research, the
phytoremediation potential of tree species in industrial zones is determined by their
ability to accumulate, transform, and detoxify pollutants, as well as their effectiveness
in restoring degraded soils. Research conducted on post-industrial sites in Bila Tserkva
revealed that Cercis canadensis L., Acer platanoides L., Gleditsia triacanthos L., and
Robinia pseudoacacia L. exhibit high survival rates, resistance to abiotic stresses, and
the capacity to accumulate heavy metals in their tissues.

Thanks to their deep root systems and positive influence on soil structure
improvement, these species contribute to reducing soil compaction, enhancing
aeration, and improving the water-physical properties of the soil. At the same time,
their use in landscaping reduces dust and noise pollution, stabilizes the microclimate,
and enhances the landscape aesthetics and ecosystem services of urban ecosystems.
Thus, the integration of these tree species into ecological rehabilitation programs can
play a key role in ensuring sustainable management of industrial zones and restoring
ecological balance in urbanized areas.

Thus, the research results confirm the high adaptive potential of Cercis
canadensis L. for post-industrial site conditions, especially on light loamy soils. A
comprehensive assessment of survival rate, biometric parameters, and the effectiveness
of growth stimulators allowed the determination of optimal agronomic techniques for
propagation and cultivation of this promising taxon within the city of Bila Tserkva.

Among the stimulators, Heteroauxin showed the best results in all parameters —
rooting, root system development, and shoot growth. Plants without stimulators had
significantly lower rooting and growth indicators. The most intensive shoot growth was
observed in June—July, corresponding to the active vegetation phase.

The analysis of anthropogenic load on ten post-industrial sites in Bila Tserkva
revealed significant variability in key ecological indicators. The highest load values
were recorded at the parking lot on Hayok Street (4.3), the cement site on Sukhoyarska
Street (4.1), and the industrial zone on Levanevskoho Street (3.9), due to critical levels

of atmospheric, edaphic, and metallogenic pollution. The lowest values were found at
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the Silmash factory territory (2.4) and the sandy quarry (2.7). The dominant
degradation factors were soil compaction, dust pollution, and heavy metal
accumulation, indicating a systemic nature of urban ecosystem transformation.

The obtained results form a scientific basis for developing ecological monitoring
programs and reclamation of disturbed areas. For post-industrial zone rehabilitation,
species with high ecological plasticity and rapid growth are most promising,
particularly Acer platanoides and Quercus robur, which also contribute to improving
the aesthetic appearance of these areas.

Cercis canadensis L. is recognized as a promising species for landscaping post-
industrial zones in Bila Tserkva due to its high survival rate, tolerance to adverse
conditions, and decorative qualities, making it a valuable element of the urban
landscape. On average, about 85% of seedlings successfully survived in the studied
areas. The best growth indicators were noted on sites with light loamy soils and

moderate pollution levels.
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