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Abstract

The article presents the results of a study on the opinions of law students regarding the
necessity and significance of conducting research work in higher education institutions. An analysis
of the survey results showed that many students simply do not understand the essence and
content of scientific activity, do not have a clear enough idea of the importance of science in the
educational process, and therefore do not show much interest in scientific knowledge. According
to the authors, the problem lies not only with students, but also with teachers, who do not
promote science sufficiently or do not show scientific interest themselves, engaging in science
only when necessary, without inspiring much desire in young researchers. Based on the analysis
of the data obtained, recommendations have been formulated for improving the research work
of law students, which can be applied to students in other fields of study.

This article was prepared as part of a grant agreement concluded with the Science Committee
of the Ministry of Science and Higher Education of the Republic of Kazakhstan (project IRN
19676691).

Keywords: students' research work, interest in scientific activity, scientific knowledge,
guestioning, jurisprudence, law.

In the era of global digitalisation and the widespread development of innovative technologies
and applied software products that can serve both for the benefit and to the detriment of humans,
the judiciary faces a serious task: to prepare a legislative framework capable of regulating new
social relations in the field of high technology.

In this regard, it is important to note that the younger generation is more adept at
understanding and adapting to new information technologies than the veterans of Themis. This
aspect must be taken into account, and efforts must be made to develop students' skills in law-
making and scientific analysis of legislation from their very first years of study. This scientific article
will examine general issues that are important for the development of legal science in the Republic
of Kazakhstan as a whole and for students in particular.

In order to clarify the theoretical basis, we consider it necessary, first of all, to distinguish
between the concepts of "science" and "scientific activity" from the point of view of their
popularisation. In our understanding, the popularisation of science is primarily an increase in
students' interest in scientific innovations that regularly appear in society and the study of the
foundations and principles associated with the emergence of a particular phenomenon in legal
science. For example, the study of the abolition of the death penalty should be considered both
from the point of view of psychology and from the point of view of global practices of punishment.
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Only from this perspective can the study of the topic be called scientific. Scientific activity, in turn,
involves a process of creation associated with the use of provisions based on a scientific approach,
scientific methods and principles. This manifests itself in participation in scientific conferences,
forums, and the publication of reports and articles in scientific journals and collections. By carrying
out the activities described above, students will study the "black spots" of a particular problem
using a scientific approach based on the latest achievements in legal science. The combination of
micro and/or macro research conducted by students in their field of specialisation will enable
them to acquire specific skills and form a system of knowledge, and in the future to create a
scientifically minded society [1; 2].

In 2024, an event took place in Kazakhstan that showed not only our country but the whole
world that people are particularly interested in the processes taking place in the courtroom [3].
By observing the administration of justice, the population develops not only a sense of justice, but
also a basic understanding of the procedural aspects of the activities of lawyers, attorneys and civil
servants. This surge in popularity highlights the particular relevance and importance of the legal
profession. This case points to the need to develop a systematic scientific approach among
students not only to law-making but also to law enforcement. Such an approach cannot be
successfully developed without clear legal knowledge and systematic skills based on the latest
scientific achievements, methods and innovative technologies.

However, as previous studies have shown, students' interest in research work is declining [4; 5;
6]. Many factors influence this process. Some authors insist on the significant influence of social
factors [7], while others cite economic problems, in particular pointing to the reduction in funding
for universities and research programmes [8]. In order to identify the most significant factors, it is
necessary to conduct serious comprehensive research to identify the causes and conditions
contributing to the decline in student activity in this area.

The team at Karaganda University Kazpotrebsoyuz took up the issue. After submitting an
application on this issue, they concluded a grant agreement with the Science Committee of the
Ministry of Science and Higher Education of the Republic of Kazakhstan. Today, they are
successfully conducting a comprehensive study of the problems of declining research activity in
Kazakhstani universities (IRN project 19676691). Interim results have already been obtained,
which form the basis of this article, concerning the research work of students (hereinafter referred
to as RWS) in legal specialities. However, the conclusions and provisions on improving RWS, made
on the basis of the analysis of the data obtained, may also be applicable to students in other fields
of study.

The methodological basis of the study was provided by both general scientific methods
(historical, logical, analysis, synthesis, induction, deduction, analogy, comparison) and specific
scientific methods. In particular, a sociological method was used to study the action of law and
public authorities, the conditioning of law by life factors, and the effectiveness of state legal
regulation. According to A.V. Malko, this method helps to identify the effectiveness of public
authorities, individual institutions, the mechanism of legal regulation, and state legal policy as a
whole, through the use of techniques such as observation and questioning. Since the legal material
obtained is considered on the basis of specific facts, using the sociological method, the level of
legal awareness of individual population groups, the causes of offences in specific areas, and other
factors are identified [9].

In this article, we would like to present some of the results of a survey of students studying law,
which give rise to a number of reflections, and their analysis allows us to draw certain conclusions.

Thus, Figure 1 shows the results of a survey of law students on the importance of skills that
should be acquired in the course of research work. The majority of students studying law consider
the most important aspects of student research work to be identifying a relevant problem in a
particular field of science, choosing a direction for research, correctly formulating the research
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objective and defining the tasks (40%). Twenty-five per cent of respondents consider it important
to organise and conduct experimental research, process the data obtained, and identify trends.
The same number of students consider it most important to conduct information searches by
navigating the information space on the subject under study and then critically processing the
information identified. Only 10% of the students surveyed consider the most important aspect of
research work to be the presentation of research results in accordance with the requirements for
content and style imposed on scientific research.

M Identify a current problem in your
specific field of science, choose a
direction for your research, set goals
and objectives

M Conduct information searches,
navigate the information space on the
issue, critically process the information
identified

M Organise and conduct experimental
research, process the data obtained,
identify trends

M Present the research results in
accordance with the requirements for
the content and style of scientific
research

Figure 1. Opinions of law students on the skills that are most important to them.

This result indicates that most respondents, in highlighting this priority, are confident in the
paramount importance of this activity, on which the success of all research work depends. This
position should be agreed with, since for law students, identifying gaps and conflicts in current
legislation that affect law enforcement is of particular importance for the preparation and writing
of scientific papers. The result, as a rule, is proposals in the form of ways to solve the identified
problem, but the very fact of a clear and detailed description of the omissions of the legislator that
influenced the emergence of the problem is also important for science. It is precisely this approach
of thoroughly studying legal norms, conducting an in-depth analysis of current legislation,
identifying problems, and envisioning prospects for legislative innovations that is an important
factor for today's young scholars in the field of jurisprudence.

The following priorities were identified by respondents: the need to search for and filter
information in the information space (25%); to organise and conduct experimental research,
process the data obtained, and identify trends (25%). These skills are certainly important, since in
modern conditions, given the development of digitalisation and other innovative technologies,
lawyers need to be able to find meaningful information and use it correctly. At the same time, it
is not superfluous for young scholars to process data obtained experimentally and identify trends
that influence people's behaviour and determine the direction of development of law as a whole.
Therefore, it is quite natural for law students to highlight these elements. The only thing that is
unclear is why so few students (10%) consider the presentation of research results to be the least
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important, since the quality of lawmaking may depend on the correct presentation and style of
conclusions.

The next result of the survey that we would like to draw attention to is the students' responses
regarding the professional and personal qualities of the teacher that influence the effectiveness
and efficiency of students' independent research work. These data are shown in the diagram in
Figure 2.

MW Enthusiasm for
science

B Charismatic

B Communication skills

® Gender

H Age

M Organisational

experience

W Other

Figure 2. Professional and personal qualities of a teacher that influence the effectiveness and
efficiency of students' independent research work.

This diagram demonstrates how students see the ideal research supervisor and what factors
they believe play a significant role in motivating law students to engage in research.

The most common response among law students is "enthusiasm for science" (32%). In reality,
if a student sees that a teacher or research supervisor is passionate about their work, has a good
grasp of the material and is thoroughly engaged in the subject of research, then their authority in
the eyes of students is unquestionable, and young researchers will strive to learn skills and
knowledge from such a professional. However, if a lecturer or research supervisor is only involved
in science "for show" (), this attitude is passed on to students, and there can be no question of
the effectiveness and efficiency of research work.

The next most important factor is communication skills (17%). This is a really important
parameter for a research supervisor with whom a student has to carry out joint research, as
comfortable interaction between both parties yields more fruitful results. Communication on
equal terms will in no way undermine or diminish the authority of the supervisor; on the contrary,
it will create the conditions in which joint efforts will be most effective and the relationship itself
will be long-lasting.

Next in importance is organisational experience (16%). However, this is an important factor
that helps to streamline the research process, preventing it from becoming chaotic and making
the scope of work clearer and more transparent. Therefore, the relatively low rating of this quality
by students does not indicate insufficient consideration of this aspect or the absence of this
criterion among teachers themselves.
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Charismatic personality, as an essential factor for a teacher, received 15% of responses among
respondents. The research group believes that this factor should also be at the forefront of all
teacher qualities, as it is precisely this that appeals to modern students considering engaging in
research work. Charisma is the ability to attract attention and influence people, which is why this
quality correlates most closely with the personality of a teacher-researcher.

Age and gender are not priority qualities for students, as in modern society there is no
fundamental difference in these parameters if other professional qualities meet the demands of
students and young scientists.

Two more aspects should be highlighted from the results of the study conducted among law
students. The first is the question of the necessity and importance of conducting research while
studying at university. The second concerns the question of whether students would engage in
research without any pressure from teachers. The answers to these questions are shown in a
comparative diagram in Figure 3.

48

45

40 -

M Yes
35

o

30 +

m No

10

| am not sure

0 ‘ ‘
It is important I will engage in
to engage in science
science

Figure 3. Respondents' opinions on the necessity and importance of scientific activity during
university studies.

Analysis of the survey results shows that most students understand (or say they understand)
the importance of scientific activity (48% of respondents). In addition, many responded that they
would engage in scientific activity (45%) even if they were not forced to do so, i.e. they consider it
a necessity.

However, it should be noted that 38% of students would not engage in scientific activity without
necessity, while only 22% of respondents deny the importance of science for young students.
These survey results are key to understanding the popularity of NIRS and to developing measures
to increase its effectiveness. In our opinion, students see research work as boring, uninteresting,
and a useless skill without any vision of its significance and effectiveness. It should also be noted
that 30% of respondents cannot decide whether research activities are important to them or not.
Consequently, many students simply do not understand the importance and significance of
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student research activities, and some (17%) cannot even imagine themselves engaging in science
because they also do not understand what this activity is.

In this regard, the analysis of the survey results shows and confirms the thesis that many
students simply do not understand the essence and content of scientific activity, do not have a
clear enough idea of the significance of science in the educational process, and therefore do not
show any particular desire for scientific knowledge. However, the problem lies not only with
students, but also with teachers, who do not promote science sufficiently, either because they
themselves do not show scientific interest or because they engage in science only when necessary,
without inspiring much enthusiasm in young scientists.

Conclusions.

Our research group firmly believes that in order to remedy the current situation, it is necessary
to carry out appropriate work to promote science and scientific activity among students. Teachers
and research supervisors should make greater use of digital technologies and introduce innovative
methods into teaching and research work that stimulate interest and encourage creative scientific
activity. One such method, which is particularly relevant for law students, is the case study
method, which allows students to examine a problem-based situation based on real facts and
without a clear solution. A set of tasks (case study) gives students the opportunity to repeatedly
review a specific situation and, based on the circumstances, propose a particular course of action.
Such case assighnments can be developed on the basis of practical examples using digital
technologies and artificial intelligence, which will increase their practical significance and
demonstrate the need for an innovative approach and scientific justification of the decision taken
[10].

Unfortunately, the results of the study show that most respondents are not positively disposed
towards research work, so there is an urgent need to develop specific recommendations that,
under certain conditions, could have a beneficial effect on changing students' attitudes towards
science in general and research activities in particular.

These recommendations (proposals) have specific features and primarily concern the training
of young scientists in the legal and jurisprudence system, although they may also be applicable to
other areas of scientific training.

Thus, the following proposals have been formulated for the training of young scientists in the
legal system, concerning specific categories of university staff.

1. The person responsible for encouraging applicants to enrol in the university in the specialities
of "Law", "Jurisprudence", "Judicial and Law Enforcement Activities", "International Relations" and
other related fields of law should:

1.1. Inform applicants about the possibility of scientific activity within the university;

1.2. Inform applicants about the prospects of engaging in scientific activity at the university,
which consists of the following:

1.1.1. Active scientific activity through joining student scientific communities and research
teams (research groups);

1.1.2. Financial incentives (scholarships, grants, lump-sum payments and other financial
payments);

1.1.3. Preferential treatment from the teaching staff, department and faculty management.

1.3. Raise awareness of the importance of engaging in scientific work from the first year of
study, emphasising the necessity and significance of student research work for acquiring specific
skills and abilities.

1.4. Inform students about the possibility of choosing a specific teacher to prepare scientific
articles and publications under their guidance.

1.5. Inform students about the requirement to write and publish scientific articles for
subsequent admission to master's programmes (postgraduate education).
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2. Advisors of the departments of the specialities specified in paragraph 1 shall:

2.1. At least twice per semester (at the beginning of the first and second milestone
assessments), hold discussions with students and advise them, encouraging them to engage in
scientific activity;

2.2. Hold discussions, either directly or through group supervisors, informing students about
the necessity and prospects of engaging in student research;

2.3. Conduct a survey among students at the end of each semester to identify problematic
issues in the field of student research.

3. Teachers of the relevant specialities listed in paragraph 1 are obliged to:

3.1. Improve their skills in preparing and writing scientific papers, raise their professional level;

3.2. Explain to students the possibility of writing scientific papers under their guidance and
inform them about possible incentives and preferences for scientific activity that do not contradict
the legislation of the Republic of Kazakhstan and the internal regulations of the educational
institution;

3.3. Identify talented, creative students and encourage them to write scientific papers under
their supervision, using preferential methods within the educational programme (it is
recommended that students publish at least one paper under the supervision of a teacher per
semester);

3.4. Involve the most promising students in legislative activities by engaging them in discussions
of draft legal acts, identifying gaps in current legislation, formulating justifications for amendments
and additions to national legislation, and critically analysing foreign legal systems and international
experience with a view to integrating them into the Republic of Kazakhstan;

4. Teachers of the relevant specialities listed in paragraph 1 shall have the right to:

4.1. At their discretion, to reward students who have written scientific papers under their
supervision

4.2. In the event of the publication of scientific work under their supervision on a paid basis in
scientific journals and collections, bear full or partial financial responsibility, but not less than 50%
of the total cost of publication.

5. Authorised persons of higher education institutions:

5.1. It is advisable to post information on university websites about databases of current
scientific journals with links and conditions for publication in them.

5.2. Prepare video materials with explanations for students on how to search for scientific
journals, bibliographies, monographs and other tools for scientific activity.

5.3. Invite representatives of third-party scientific organisations to review scientific papers in
their field, with possible subsequent preferences on the part of the latter.

It should be noted that all of the above points are recommendations and are an experimental
element obtained and formulated based on the results of research conducted as part of a grant
agreement concluded with the Science Committee of the Ministry of Science and Higher Education
of the Republic of Kazakhstan (project IRN 19676691).
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Abstract
In the era of educational reform, the monitoring and evaluation of higher education institutions
have become essential mechanisms to ensure quality assurance, accountability, and continuous
improvement. This paper examines the essence and features of university examination and
monitoring systems, highlighting the integration of diagnostics, evaluation, and departmental
performance assessment. It argues that diagnostics play a preventive role by identifying gaps in
teaching and learning, while evaluation provides systematic feedback for both formative and
summative purposes. The study outlines typical monitoring procedures, including planning, data
collection, reporting, and follow-up, with growing emphasis on digital tools and real-time analytics.
Special attention is given to diagnostic features that assess not only academic outcomes but also
student engagement and satisfaction. Furthermore, the paper analyzes parameters for
departmental performance evaluation, such as student success rates, faculty productivity, and
societal impact, which serve as benchmarks for institutional effectiveness. By synthesizing best
practices, the research proposes strategies for building sustainable and adaptive monitoring
frameworks alighed with national standards and global trends. The findings underscore the dual
function of monitoring systems as instruments of accountability and as catalysts for innovation,
thereby reinforcing the capacity of universities to respond to evolving educational needs and
contribute to long-term societal development.

Keywords: higher education, quality assurance, monitoring systems, diagnostics, evaluation,
performance assessment, educational reform

Introduction

In the context of modern educational reform, the continuous improvement of quality assurance
mechanisms in higher education has become crucial. As universities face increasing demands from
governments, accreditation bodies, and the job market, maintaining high standards in teaching,
research, and institutional management is more important than ever. Monitoring and evaluation
play a central role in ensuring that universities meet academic standards, respond to student
needs, and align institutional outcomes with national and international educational goals. These
mechanisms are not only tools for accountability but also serve as catalysts for innovation and
continuous development. With the rise of digital tools and data analytics, educational institutions
are now able to collect, analyze, and respond to performance indicators in real time, enhancing
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transparency and decision-making. Moreover, effective quality assurance frameworks help identify
gaps in instruction, curriculum design, and departmental operations. This paper explores the core
components of examination and monitoring systems at universities, with a specific focus on
diagnostics, evaluation, and departmental performance. Through this analysis, it aims to highlight
best practices and propose strategies for building a more effective and sustainable monitoring
system in higher education..

1. The Essence and Features of University Examination and Monitoring

In the context of modern educational reform, the continuous improvement of quality assurance
mechanisms in higher education has become crucial. As universities face increasing demands from
governments, accreditation bodies, and the job market, maintaining high standards in teaching,
research, and institutional management is more important than ever. Monitoring and evaluation
play a central role in ensuring that universities meet academic standards, respond to student
needs, and align institutional outcomes with national and international educational goals. These
mechanisms are not only tools for accountability but also serve as catalysts for innovation and
continuous development. With the rise of digital tools and data analytics, educational institutions
are now able to collect, analyze, and respond to performance indicators in real time, enhancing
transparency and decision-making. Moreover, effective quality assurance frameworks help identify
gaps in instruction, curriculum design, and departmental operations. This paper explores the core
components of examination and monitoring systems at universities, with a specific focus on
diagnostics, evaluation, and departmental performance. Through this analysis, it aims to highlight
best practices and propose strategies for building a more effective and sustainable monitoring
system in higher education.

2. The Role of Diagnostics and Evaluation in Monitoring Systems

Diagnostics and evaluation are integral components of any effective monitoring framework.
Diagnostics provide early identification of issues in teaching, learning, or administration, allowing
institutions to take preventive or corrective action. This process often involves data collection
through surveys, assessments, classroom observations, and performance metrics, enabling
educators and administrators to detect learning gaps, inefficiencies in curriculum delivery, or
systemic challenges. Evaluation, both formative and summative, measures the outcomes of
educational processes and policies, helping determine whether set objectives are being met.
Formative evaluation focuses on ongoing improvement, while summative evaluation assesses the
final impact of academic programs, teaching methods, or institutional reforms. Together,
diagnostics and evaluation form a dynamic feedback system that informs decision-making, policy
adjustments, and resource allocation. Their integration not only supports accountability but also
drives strategic planning and pedagogical innovation. In the university context, these tools enhance
institutional adaptability and educational effectiveness by encouraging evidence-based practices
and continuous quality improvement. As universities navigate complex educational landscapes, a
robust diagnostic and evaluation mechanism becomes essential for achieving long-term
excellence.

3. Procedure for University Examination and Monitoring

The typical monitoring procedure in universities involves several key stages: planning, data
collection, analysis, reporting, and follow-up. At the planning stage, institutions identify specific
goals, select appropriate indicators, and define timelines and responsibilities. Data collection may
include both qualitative and quantitative methods such as classroom observations, student
assessments, faculty evaluations, and administrative records. Examinations are conducted
periodically through tests, assignments, and performance reviews, which offer direct insight into
student learning outcomes. Monitoring further includes internal audits, stakeholder surveys, and
benchmarking against national standards or peer institutions, allowing for comprehensive
performance comparison. Evaluation committees or quality assurance units often oversee these
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processes, ensuring objectivity, consistency, and alignment with accreditation requirements.
Advanced technologies such as Learning Management Systems (LMS) and educational analytics
platforms are increasingly integrated to automate data collection and enhance real-time
monitoring capabilities. The cycle concludes with reporting results to faculty and administrative
units, who analyze the findings to identify trends, strengths, and weaknesses. Based on these
insights, institutions formulate and implement targeted action plans aimed at continuous
improvement, policy refinement, and enhanced accountability across all university operations.

4. Features of Diagnostics of Educational Process Quality

Diagnostic activities in universities focus on assessing the quality of teaching and learning
processes. These activities are designed to identify issues before they become systemic problems,
making them essential for preventive and adaptive management. Features include the use of
baseline testing, formative assessments, peer observation, and student feedback to identify
learning gaps and instructional challenges. Diagnostic tools are not limited to academic
performance alone—they also consider factors such as student engagement, motivation, and
satisfaction, which provide a more holistic understanding of the learning environment. Instructors
may use diagnostic results to adjust teaching pace, redesign course content, or implement
differentiated instruction strategies to accommodate diverse learner needs. In addition,
departments often organize diagnostic workshops or training sessions to strengthen faculty
competencies based on identified weaknesses. Diagnostics prioritize ongoing data collection and
real-time feedback to support continuous improvement. The use of digital platforms, such as
online surveys and assessment dashboards, further enhances the accuracy and timeliness of
diagnostic results. These tools help uncover specific areas where educational delivery may be
falling short, enabling targeted interventions, professional development initiatives, and long-term
capacity building at both individual and institutional levels.

5. Parameters of University Department Performance Evaluation

Performance evaluation of university departments is based on multiple qualitative and
guantitative parameters. Common metrics include student satisfaction rates, graduation and
employment rates, faculty publication output, curriculum updates, and accreditation results.
These indicators provide insight into both teaching effectiveness and research productivity, helping
administrators make informed decisions about resource allocation and policy development.
Additionally, departments may be assessed on their contribution to institutional goals,
interdisciplinary collaboration, and societal impact, such as community engagement projects or
partnerships with industry and government. Peer reviews and self-evaluation reports are also often
included in the evaluation process to ensure internal reflection and accountability. Some
institutions utilize Key Performance Indicators (KPIs) tied to funding or performance-based
bonuses, incentivizing departments to continuously improve. Moreover, digital tools such as
academic analytics platforms enable more efficient data collection and trend analysis. A robust
evaluation system ensures departments align their academic practices with the university's
strategic vision, fosters a culture of excellence, and promotes innovation in both academic
programming and administrative practices. Through regular performance assessments,
universities can identify high-performing units, provide targeted support to underperforming ones,
and maintain a consistent standard of quality across all faculties and disciplines.

Conclusion

In conclusion, monitoring and diagnostics are vital for maintaining and improving the quality of
higher education. They serve not only as mechanisms of accountability but also as proactive tools
for identifying challenges, informing decisions, and driving reform. By integrating structured
evaluation methods and clear performance indicators, universities can better manage educational
outcomes and institutional growth. Effective monitoring frameworks allow institutions to align
their practices with national education strategies, global quality standards, and the evolving needs
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of students and employers. Furthermore, diagnostics enable early detection of problems, which is
crucial for timely intervention and long-term strategic planning. Continuous refinement of
monitoring systems and report formats is necessary to adapt to evolving academic environments
and stakeholder expectations, especially in an era shaped by digitalization, internationalization,
and data-driven governance. The experience of diagnostics and performance evaluation provides
a foundation for sustainable educational excellence by promoting transparency, fostering
innovation, and ensuring continuous improvement. Ultimately, a well-designed quality assurance
system empowers universities to fulfill their educational missions more effectively and contribute
meaningfully to societal development.

References
1. Altbach, P. G., Reisberg, L., & Rumbley, L. E. (2009). Trends in global higher education:
Tracking an academic revolution. UNESCO Publishing.
— Discusses quality assurance and global monitoring systems in universities.
2. Harvey, L., & Green, D. (1993). Defining quality. Assessment & Evaluation in Higher
Education, 18(1), 9-34.
— Foundational paper on the concept of quality in higher education and its evaluation.
3. Jongbloed, B., Enders, J., & Salerno, C. (2008). Higher education and its communities:
Interconnections, interdependencies and a research agenda. Higher Education, 56, 303—-324.
— Focuses on institutional performance and accountability.
4, Tam, M. (2001). Measuring quality and performance in higher education. Quality in Higher
Education, 7(1), 47-54.
— Discusses evaluation criteria and the role of performance indicators in education.
5. Kek, M. Y. C. A., & Huijser, H. (2011). The power of problem-based learning in developing
critical thinking skills: Preparing students for tomorrow's digital futures in today's classrooms.
Higher Education Research & Development, 30(3), 329-341.
— Supports diagnostics and formative assessment as tools to enhance quality.
6. CyberLeninka. (n.d.). Scientific articles on education quality monitoring. Retrieved from
https://cyberleninka.ru
— A recommended open-access resource for research on professional education and diagnostics.
7. OECD. (2018). Education at a Glance 2018: OECD Indicators. OECD Publishing.
— Offers international benchmarks and data relevant to monitoring and evaluation in universities.



«Scientific Research and Experimental Development» (October 2-3, 2025). London, England I

Higher Education in Shanghai and
Kazakhstan: Comparative Perspectives
and Future Prospects

Zhou Zhan

Phd student, Pedagogy and psychology, Department of Pedagogy and Edicational
Mnadement, Al-Farabi Kazakh National University

Research supervisor:

Alchimbayeva Aigul Bakitzhanovna

Abstract

This paper explores the comparative development of higher education in Shanghai and Kazakhstan,
two regions that represent different trajectories of educational reform in the context of
globalization. Shanghai, as one of China’s most dynamic metropolises, has positioned itself as a
hub for world-class universities and international research collaboration. Kazakhstan, on the other
hand, has undergone a significant transformation in its higher education system since
independence, adopting the Bologna Process and implementing the Bolashak Scholarship Program
to strengthen internationalization. This study uses a comparative education approach, analyzing
governance structures, internationalization strategies, quality assurance mechanisms, and socio-
economic impacts of higher education. The findings indicate that Shanghai’s higher education
system benefits from strong state investment, global integration, and innovation-driven policies,
while Kazakhstan faces challenges in funding, quality assurance, and research capacity, yet shows
promising prospects through cross-border cooperation. The paper concludes by emphasizing the
importance of policy reforms, international collaboration, and investment in human capital to
enhance the global competitiveness of both regions.

Key words: Shanghai, Education, Kazakhstan

1. Introduction

Higher education plays a critical role in national development, innovation, and integration into the
global knowledge economy. In recent decades, both China and Kazakhstan have recognized the
strategic importance of strengthening their higher education systems. Shanghai, as China’s leading
global city, represents a concentrated effort to create internationally competitive universities
through initiatives such as Project 985, Project 211, and the Double First-Class Program. In contrast,
Kazakhstan, following its independence in 1991, has sought to modernize its higher education
sector by aligning with international standards, particularly through the Bologna Process and the
introduction of state-sponsored programs for academic mobility. The purpose of this paper is to
provide a comparative analysis of the higher education systems in Shanghai and Kazakhstan,
focusing on governance, internationalization, quality assurance, and socio-economic
contributions. The guiding research questions are: (1) How have Shanghai and Kazakhstan
developed their higher education systems in the context of globalization? (2) What are the key
similarities and differences between their approaches? (3) What lessons can be drawn for future
policy and cooperation?

2. Literature Review

Existing scholarship on Chinese higher education highlights its rapid expansion,
internationalization, and increasing global ranking. Shanghai’s universities, including Fudan
University, Shanghai Jiao Tong University, and East China Normal University, have become leaders
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in research, innovation, and global partnerships. Scholars note the importance of strong
government initiatives in shaping this trajectory.

In Kazakhstan, researchers emphasize the country’s post-Soviet transition, where higher education
reform has been central to modernization. The adoption of the Bologna Process in 2010 marked a
significant milestone, standardizing degree structures and promoting mobility. The Bolashak
International Scholarship Program, established in 1993, has played a crucial role in enabling
thousands of Kazakhstani students to study abroad, bringing back knowledge and expertise to
contribute to national development. Despite these efforts, literature also points to persistent
challenges in funding, quality assurance, and research output.

Comparative studies between China and Central Asia remain limited, but existing works underline
the potential for enhanced cooperation under the Belt and Road Initiative, particularly in education
and cultural exchange.

3. Methodology

This study employs a comparative education methodology, drawing on primary sources such as
government policy documents, UNESCO and World Bank reports, and secondary sources including
academic journal articles and institutional publications. The analysis is structured around four key
dimensions: governance structures, internationalization strategies, quality assurance mechanisms,
and socio-economic impacts. By juxtaposing Shanghai and Kazakhstan, this paper identifies
patterns, divergences, and potential areas for collaboration.

4. Comparative Analysis

4.1 Governance Structures

Shanghai’s higher education governance is characterized by strong central government
intervention, with universities receiving significant state funding through initiatives such as the
Double First-Class Program. In contrast, Kazakhstan has adopted a more decentralized governance
model since independence, allowing institutions greater autonomy, though financial constraints
limit their effectiveness.

4.2 Internationalization

Shanghai actively promotes internationalization through student exchange, joint programs, and
global university rankings. English-taught programs have expanded, and Shanghai universities host
tens of thousands of international students. Kazakhstan, meanwhile, pursues internationalization
through the Bolashak Scholarship and participation in global university associations. However,
language barriers and infrastructural gaps remain obstacles.

4.3 Quality Assurance

Shanghai’s universities are consistently ranked among the top 200 globally, with strong emphasis
on research output, faculty development, and innovation. Kazakhstan has established national
accreditation agencies and joined the European Higher Education Area, yet challenges persist in
ensuring consistent quality across all institutions.

4.4 Socio-Economic Impact

Shanghai’s higher education institutions are engines of economic growth, supporting China’s
innovation-driven development strategy. Kazakhstan’s universities contribute to nation-building,
workforce training, and regional development, though their impact is constrained by limited
research capacity.

5. Discussion
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The comparison highlights both strengths and challenges in Shanghai and Kazakhstan. Shanghai’s
model demonstrates the benefits of strong state support, global integration, and innovation-driven
policies. However, it also faces challenges such as academic pressure, equity issues, and the
tension between global competitiveness and local needs. Kazakhstan, while facing resource
limitations, illustrates resilience and commitment to reform. The Bolashak program is particularly
noteworthy as a tool for internationalization and human capital development.

The Belt and Road Initiative provides a framework for expanding cooperation between Shanghai
and Kazakhstan, particularly in joint research, student mobility, and institutional partnerships. Such
collaboration could contribute to regional integration and knowledge sharing.

6. Conclusion

This study concludes that while Shanghai has achieved remarkable progress in building a world-
class higher education system, Kazakhstan is still in a transitional phase, seeking to balance global
integration with national priorities. Key lessons for Kazakhstan include the importance of sustained
state investment, capacity-building in research, and fostering international partnerships. For
Shanghai, collaboration with Central Asia provides opportunities to expand influence and
contribute to regional educational development. Ultimately, the future of higher education in both
regions depends on strategic reforms, international cooperation, and investment in human capital.

References
Altbach, P. G., & de Wit, H. (2018). The challenge to higher education internationalization.
International Higher Education, (95), 2-4.

Ministry of Education of the People’s Republic of China. (2021). China Education Modernization
2035.

OECD. (2017). Higher Education in Kazakhstan. OECD Publishing.

QS World University Rankings. (2023). Retrieved from https://www.topuniversities.com

UNESCO. (2020). Global Education Monitoring Report. UNESCO Publishing.

World Bank. (2019). Kazakhstan: Education Modernization Project.

Li Haiwei Wang Gong Lu Meichen (2023) Exploration of the Path of Digital Education
Transformation and Practice in Shanghai

College of Information, Mechanical and Electrical Engineering, Shanghai Normal University,
Shanghai 201418, China)



Proceedings of the 11th International Scientific Conference

Monitoring and Evaluating Education
Systems: Insights from European Countries

Shakirova Araily Dalelovna

PHD, Al-Farabi Kazakh National University, Faculty of Philosophy and Political Science,
Department of Pedagogy and Educational Management

Che Xiaodan

graduate student, Al-Farabi Kazakh National University, Faculty of Philosophy and Political
Science, Department of Pedagogy and Educational Management

Adilgazy Akku

graduate student, Al-Farabi Kazakh National University, Faculty of Philosophy and Political
Science, Department of Pedagogy and Educational Management

Abstract: Education systems require continuous monitoring and evaluation to ensure quality
and effectiveness. This paper explores the mechanisms European countries use to assess
educational outcomes, maintain high standards, and enhance learning environments. It examines
standardized assessments, institutional evaluations, and teacher performance reviews while
comparing these approaches to international standards. Furthermore, the paper discusses how
European countries manage examinations and monitor the educational process, providing insights
into best practices and future directions. Additionally, the study highlights the principles, criteria,
and rules of the European Security System Model for maintaining education quality, emphasizing
equity, accountability, and data-driven decision-making.

Introduction

Education is a cornerstone of national development, necessitating systematic monitoring and
evaluation to improve outcomes. Various European countries have established mechanisms to
assess the effectiveness of their education systems. This paper examines these mechanisms, with
a focus on examination systems, quality assurance agencies, and international monitoring
standards (OECD, 2021; UNESCO, 2020). Moreover, it delves into the European Security System
Model’s role in ensuring high education quality through structured policies and regulations.

Mechanisms for Monitoring and Evaluating Education in Europe

European countries employ a variety of approaches to monitor and evaluate education systems.
These include:National Education Quality Assurance Agencies: Organizations responsible for
setting and enforcing education standards (Eurydice, 2019).Standardized Assessments: Programs
such as PISA (Programme for International Student Assessment) and TIMSS (Trends in International
Mathematics and Science Study) provide international benchmarks (OECD, 2021).Institutional
Evaluations and Accreditation: Regular reviews ensure universities and schools meet national and
international standards (European Commission, 2022).Teacher Performance Reviews: Continuous
professional development and evaluations improve instructional quality (Schleicher, 2018).Use of
Digital Platforms: Some countries integrate digital learning platforms for real-time monitoring of
student progress (World Bank, 2021).

Different countries adopt distinct examination systems to assess student learning:Finland: No
standardized national exams; assessment relies on teacher evaluations and continuous assessment
(Sahlberg, 2015).Germany: The Abitur exam, varying by state, determines university eligibility
(KMK, 2021).France: The Baccalauréat serves as the national school-leaving exam, crucial for
higher education admissions (Ministére de I'Education Nationale, 2020).United Kingdom: GCSE
and A-Level exams determine student progression and university admission (Ofqual, 2021). These
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systems reflect varying degrees of centralization and flexibility in evaluating student competencies.

Principles, Criteria, and Rules of the European Security System Model for Quality of Education

The European Security System Model for education quality is based on several guiding
principles:Equity and Accessibility: Ensuring that education is available to all students regardless of
socioeconomic background (UNESCO, 2020).Accountability: Schools and teachers are held
accountable for student performance through standardized assessments and institutional reviews
(OECD, 2021).Quality Assurance Mechanisms: National agencies implement accreditation and
quality control measures (Eurydice, 2019).Lifelong Learning Frameworks: Encouraging continuous
learning and skill development beyond formal education (European Commission, 2022).Data-
Driven Decision-Making: Policies are formed based on empirical data and performance evaluations
(World Bank, 2021).Harmonization of Educational Standards: The Bologna Process ensures
consistency in higher education qualifications across European countries (European Higher
Education Area, 2022).

Monitoring the Educational Process

Beyond examinations, education systems implement comprehensive monitoring
strategies:Classroom Observations and Teacher Evaluations: Ensure instructional quality and
adherence to curriculum standards (Darling-Hammond, 2017).Student Feedback Surveys: Gather
insights on learning experiences and school effectiveness (European Commission, 2022).Data-
Driven Decision-Making: Advanced analytics help identify trends and inform policy adjustments
(OECD, 2021).Al-Based Learning Analytics: Some European countries have started integrating
artificial intelligence to track student progress and identify areas requiring intervention (World
Bank, 2021).

International Standards for Education Monitoring

Organizations such as OECD, UNESCO, and the World Bank establish global benchmarks for
education quality. Key criteria include:Student Achievement: Measured through test scores and
literacy rates (OECD, 2021).Teaching Quality: Evaluated based on teacher qualifications and
training (UNESCO, 2020).Learning Environment: Factors like classroom resources and student
engagement are assessed (World Bank, 2021).Equity in Education: Accessibility and inclusivity
remain crucial concerns (UNESCO, 2020).Sustainability in Education Policies: New strategies
emphasize green education and the role of sustainability in curricula (European Commission,
2023).

Comparative Analysis of Education Monitoring Mechanisms

A comparison of European and non-European education systems highlights:Centralized vs.
Decentralized Approaches: Some nations rely on national assessments, while others emphasize
localized evaluations (Eurydice, 2019).Effectiveness of Different Methods: A blend of standardized
testing and formative assessments enhances education quality (Schleicher, 2018).Best Practices
for Ensuring Quality Education: Combining teacher autonomy with structured oversight yields
positive outcomes (Sahlberg, 2015).Role of Digital Transformation: The integration of Al and data
analytics in education assessment is a growing trend (OECD, 2021).
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Criteria

Centralization vs.
Decentralization

Effectiveness of
Assessment
Methods

Best Practices for

Quality Assurance

European Education

Systems

Some rely on national
assessments; others allow
localized evaluations
(Eurydice, 2019).

A combination of
standardized testing and
formative assessments is
widely used (Schleicher,
2018).

A balance between
teacher autonomy and

Non-European Education

Systems

Some countries maintain
highly centralized systems
(e.g., China), while others,
such as the U.S.,, offer

decentralized approaches.

Heavy reliance on either
standardized tests (e.q.,
Japan) or formative

evaluations (e.g., Finland).

Varied approaches; some
emphasize teacher training,

structured oversight while others focus on
improves outcomes

(Sahlberg, 2015).

regulatory oversight.

Role of Digital Al, data analytics, and Some countries lead in digital

Transformation digital platforms are adoption (e.g., South Korea),

increasingly integrated while others face
into assessments (OECD,

2021).

infrastructure challenges.

Conclusion and Recommendations

European countries employ diverse yet effective education monitoring strategies. Best
practices include integrating technology, fostering data-driven policy decisions, and
maintaining a balance between centralized and decentralized approaches. Additionally,
international collaboration in education assessment and monitoring can further enhance
global education standards. Future efforts should focus on leveraging artificial intelligence and
big data analytics for real-time education monitoring, strengthening teacher training programs,
and promoting inclusive education policies (OECD, 2021; UNESCO, 2020). Furthermore,
adherence to the European Security System Model principles ensures consistent quality
assurance, equity, and lifelong learning opportunities, setting a benchmark for global education
systems. The continuous evolution of educational assessment, including Al-based monitoring
and sustainability-focused policies, will shape the future of education worldwide.

While European countries have made significant progress in education monitoring, several
challenges remain. The rapid advancement of technology necessitates continuous adaptation
of assessment methods to ensure they remain relevant and effective. Additionally, ensuring
equity in digital learning remains a concern, as disparities in access to technology can affect
student outcomes. Future directions should focus on enhancing international collaboration in
education monitoring, further integrating Al-driven analytics, and addressing sustainability
concerns in curricula development. Policymakers must also consider teacher well-being, as
increased accountability measures can lead to stress and burnout. Strengthening teacher
support systems and professional development programs will be essential for sustaining high-
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guality education systems in the future.

References:
1. Darling-Hammond, L. (2017). The Right to Learn: A Blueprint for Creating Schools That

Work. Jossey-Bass.

Eurydice. (2019). The Structure of the European Education Systems 2019/20. European

Commission.

European Commission. (2022). Education and Training Monitoring.

European Commission. (2023). Sustainability in Education: Policy Initiatives.

European Higher Education Area. (2022). The Bologna Process and its Impact.

KMK. (2021). Standing Conference of the Ministers of Education and Cultural Affairs in

Germany.

Ministére de I'Education Nationale. (2020). The French Education System.

OECD. (2021). Education at a Glance 2021: OECD Indicators.

Ofqual. (2021). General Certificate of Secondary Education and A-Level Examinations.

10. Sahlberg, P. (2015). Finnish Lessons 2.0: What Can the World Learn from Educational
Change in Finland? Teachers College Press.

11. Schleicher, A. (2018). World Class: How to Build a 21st-Century School System. OECD
Publishing.

12. UNESCO. (2020). Global Education Monitoring Report 2020.

13. World Bank. (2021). Learning Poverty: Education Challenges in Developing Countries.

N

oUW

O o N



Proceedings of the 11th International Scientific Conference

Research on Methods for Developing
Writing Skills in Teaching a Foreign
Language

Bazarbayeva Aida Askarovna

Master’s Student, Faculty of Tourism and Languages,Sprcialty TESOL-7M01704, Caspian
State University of Technology and Engineering named after Shahmardan Yessenov

Abstract

The development of writing skills plays a crucial role in foreign language teaching as it enhances
learners’ ability to structure thoughts, communicate effectively, and integrate other language
competencies. This article explores effective pedagogical methods for improving writing skills in
foreign language classrooms. The research focuses on communicative and task-based approaches,
process writing, and the use of digital technologies. The findings highlight the importance of
integrating writing with reading, speaking, and critical thinking activities. Practical
recommendations for teachers are provided to foster student motivation and creativity.
Keywords: writing skills, foreign language teaching, communicative approach, task-based learning,
pedagogy

Introduction

In the context of globalization, the ability to write in a foreign language has become an essential
skill for academic, professional, and intercultural communication. Unlike speaking, which develops
more spontaneously, writing requires systematic instruction, scaffolding, and practice. However,
many learners face challenges such as lack of vocabulary, grammar difficulties, and limited
exposure to authentic texts.

Research aim: to identify and analyze effective methods for developing writing skills in foreign
language teaching.

Objectives:

e To review theoretical approaches to teaching writing.

e To analyze pedagogical methods applied in foreign language classrooms.

e To explore the role of digital tools in developing writing skills.

e To provide methodological recommendations for teachers.

Methodology

The research is based on a qualitative review of scientific literature, analysis of pedagogical
practices, and comparison of different teaching methods. The process writing approach, task-
based learning (TBL), and communicative language teaching (CLT) are examined as key
frameworks.

Results and Discussion

Process Writing Approach

This method emphasizes planning, drafting, revising, and editing. Students gradually improve their
texts through feedback and peer collaboration.

Task-Based Learning

Writing is developed through meaningful tasks such as writing emails, reports, or creative stories.
Tasks simulate real-life communication and increase motivation.

Integration with Reading and Speaking

Effective writing instruction requires exposure to authentic texts and oral discussions. Reading
provides models of language use, while speaking activities help generate ideas for writing.
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Use of Digital Tools

Online platforms, collaborative writing tools (e.g., Google Docs), and Al-based feedback systems
allow learners to practice writing interactively and receive immediate feedback.

Conclusion

Developing writing skills in foreign language teaching requires a combination of process-oriented
methods, task-based activities, and digital integration. Teachers should focus on motivating
students, encouraging creativity, and providing constructive feedback. Writing should not be
taught in isolation but rather integrated with other skills to foster communicative competence.
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Abstract

In the contemporary educational landscape, fostering learners’ intellectual engagement
has become one of the most pressing goals of pedagogy. Intellectual engagement refers not only
to students’ active participation in learning but also to their ability to analyze, synthesize, and
apply knowledge in creative ways. With the shift toward learner-centered education, educators
are increasingly searching for effective instructional strategies that go beyond rote memorization
and instead stimulate higher-order thinking skills. Among these strategies, the case study method
has emerged as a valuable tool.

This paper explores the role of the case study method in enhancing intellectual
engagement of learners, particularly within the context of language learning. Drawing on
theoretical frameworks, empirical studies, and practical applications, the discussion will illustrate
how case studies contribute to motivation, critical thinking, problem-solving, and overall
intellectual development. The objective is to demonstrate that the case study method, when
thoughtfully implemented, can transform passive learners into active participants in their own
intellectual growth.

Key words: Case Studies, Critical Thinking, Language Proficiency, Teaching Strategies,
Active Learning

Literature Review

Intellectual engagement is often defined as a state of deep involvement in learning where
students demonstrate curiosity, persistence, and critical reflection. According to Fredricks,
Blumenfeld, and Paris (2004), engagement includes behavioral, emotional, and cognitive
dimensions. Intellectual engagement, however, goes further by emphasizing the learner’s intrinsic
motivation to explore, question, and generate knowledge. In language learning, this type of
engagement is essential because it sustains students’ willingness to overcome challenges such as
vocabulary acquisition, grammatical complexity, and cultural nuances.

Case Study Method in Education

The case study method, originating in business and legal education, involves the detailed
analysis of real or simulated scenarios. Students are asked to examine a problem, identify possible
solutions, and defend their decisions through discussion and critical reasoning (Merseth, 1991). In
language education, case studies often involve authentic texts, intercultural dilemmas, or
problem-based narratives that encourage students to use the target language while applying
analytical skills.
Several researchers (Kolodner, 1993; Jonassen, 1999) argue that case studies promote deeper
understanding because they situate knowledge in meaningful contexts. By bridging theory with
practice, the case study method not only enhances linguistic competence but also cultivates
intellectual curiosity and problem-solving abilities. Previous Studies on Case Study Effectiveness
Empirical studies have demonstrated positive outcomes of the case study approach. For example,
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Bonney (2015) found that biology students taught through case studies performed better
academically and reported higher satisfaction with learning. In foreign language learning,
Lundebergetal. (2002) highlighted that case-based discussions helped students develop
intercultural competence and critical analysis skills. These findings reinforce the notion that case
studies stimulate intellectual engagement beyond linguistic practice.

Theoretical Foundations of Case Study in Education

Pedagogical Perspective

From a pedagogical perspective, the case study method is closely aligned with
constructivist theories of learning. Piaget’s notion of active knowledge construction emphasizes
that learners develop understanding through interaction with problems and experiences rather
than by receiving information passively. Case studies provide precisely such opportunities, as
students analyze complex scenarios, reinterpret prior knowledge, and apply it to new contexts.

Vygotsky’s sociocultural theory further reinforces the value of this approach, highlighting
the importance of dialogue, collaboration, and the zone of proximal development. Within case-
based learning, students engage in discussions, negotiate meanings, and learn from peers, thereby
constructing knowledge collectively. This process reflects the learner-centered paradigm, where
the teacher serves as a facilitator rather than a transmitter of knowledge.

The authenticity of case studies also strengthens motivation. Because cases are often
derived from real-life or simulated professional contexts, learners are able to perceive the direct
relevance of their academic work. Such engagement enhances both intellectual activity and
communicative competence, which is especially important in language education.

In essence, the case study method bridges constructivist theory and practical pedagogy. It
stimulates critical inquiry, supports collaborative learning, and cultivates skills that extend beyond
the classroom, preparing learners for meaningful participation in academic, professional, and
social environments.

Psychological Perspective

Psychologically, the case study method serves as a catalyst for the development of higher-
order thinking skills, as outlined in Bloom’s taxonomy—namely analysis, evaluation, and creation.
Unlike tasks that emphasize memorization or recall, case studies require students to grapple with
complex, ambiguous, or open-ended scenarios. In doing so, learners are challenged to interpret
information critically, weigh alternative perspectives, and generate innovative solutions. This
active engagement promotes deeper levels of cognitive processing and encourages students to
transcend surface-level comprehension.

Moreover, the intellectual challenge inherent in case-based activities contributes to
intrinsic motivation. When learners perceive a task as meaningful and intellectually stimulating,
they are more likely to sustain attention, invest effort, and take ownership of their learning. This
sense of autonomy and purpose not only enhances academic performance but also nurtures long-
term intellectual curiosity. As a result, case study pedagogy not only develops essential cognitive
skills but also supports the psychological conditions necessary for sustained engagement and
effective learning.

Didactic Potential in Language Learning

The didactic value of case studies in language learning lies in their unique capacity to
integrate linguistic practice with intellectual development. Unlike traditional exercises that often
separate language skills from critical thinking, case studies require learners to engage in both
simultaneously. Students are not only expected to read texts or listen to spoken input in the target
language, but also to argue, critique, and synthesize diverse perspectives. This process moves
beyond mechanical practice and situates language use in cognitively demanding tasks.

By analyzing complex scenarios and formulating responses, learners practice authentic
communicative skills while also developing higher-order cognitive abilities. They must select
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appropriate linguistic forms, structure arguments coherently, and respond to the viewpoints of
others. Such integration ensures that communicative competence is combined with intellectual
rigor, creating a holistic and meaningful learning experience. Ultimately, the method fosters
language proficiency that is not limited to surface-level fluency but enriched by critical
engagement and reflective thought.

The Role of Case Study in Enhancing Intellectual Engagement

Motivational Impact

Case studies are inherently motivating because they confront learners with real-life
problems that require active resolution. In contrast to conventional textbook exercises, which may
appear predictable or artificial, case-based activities situate learning within contexts that feel
meaningful and authentic. This authenticity allows students to perceive direct connections
between classroom tasks and real-world communication, thereby increasing their sense of
purpose.

An important motivational factor lies in the ownership of the learning process. When
learners are asked to analyze a case, debate possible solutions, and justify their reasoning, they
move from passive reception to active participation. Such involvement creates a deeper personal
investment in the task. For instance, discussing ethical dilemmas in cross-cultural communication
not only practices language skills but also engages learners emotionally and intellectually,
highlighting the broader significance of what they are studying.

By fostering relevance, autonomy, and active engagement, case studies cultivate intrinsic
motivation, which sustains attention and enhances long-term learning outcomes. Development
of Critical Thinking

Critical thinking is widely regarded as a cornerstone of intellectual engagement, and case
studies provide a natural platform for its development. By analyzing complex scenarios, learners
are required to weigh evidence, consider multiple perspectives, and justify their decisions with
coherent reasoning. Such tasks move beyond rote learning, demanding that students actively
engage in reflective judgment and problem-solving.

According to Facione (2011), critical thinking encompasses several interrelated skills:
interpretation, analysis, evaluation, inference, and explanation. Each of these components can be
practiced effectively in case-based discussions. For example, learners interpret the details of a
scenario, analyze underlying issues, evaluate alternative solutions, draw inferences about possible
outcomes, and explain their reasoning to peers.

Through repeated engagement in such processes, students strengthen both their cognitive
abilities and their communicative competence. Thus, case study pedagogy not only promotes
language use but also nurtures the intellectual habits of inquiry and reflection that are essential
for lifelong learning.

Enhancing Problem-Solving Skills

Intellectual engagement thrives when learners are presented with challenges that are
neither overly simplistic nor impossibly difficult. Case studies achieve this balance by providing
problems that are complex enough to stimulate thought yet still open to viable solutions. This level
of challenge encourages students to remain motivated and persist in their efforts, as the tasks feel
both meaningful and achievable.

Within a case study, learners are required to propose solutions, predict potential
outcomes, and evaluate possible consequences. Such activities mirror real-life problem-solving,
where decisions must often be made under conditions of uncertainty and ambiguity. By practicing
these skills in a structured learning environment, students develop greater adaptability and
flexibility in their thinking.

Moreover, the process strengthens cognitive resilience, as learners confront obstacles,
test alternative strategies, and refine their approaches. In this way, case study pedagogy not only
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enhances immediate problem-solving ability but also equips learners with enduring intellectual
tools applicable across academic, professional, and social contexts.

Connection to Language Skills

In the context of English language learning, case studies play a dual role by fostering
intellectual engagement while simultaneously strengthening the four core language skills.
Speaking is enhanced through debates, simulations, and group discussions, where learners must
articulate their viewpoints, respond to counterarguments, and negotiate meaning in real time.
Reading comprehension is deepened as students analyze complex case materials, identify key
issues, and extract relevant evidence to support their reasoning. Writing skills are advanced
through the preparation of structured reports or reflective essays, which require clarity,
coherence, and logical argumentation. Finally, listening is sharpened during peer exchanges,
where students must attentively follow discussions, evaluate contributions, and integrate multiple
perspectives. Crucially, case-based tasks make these activities purposeful rather than
mechanical. Because learners are engaged in authentic, intellectually stimulating contexts,
language practice becomes a meaningful endeavor rather than a rote exercise. Thus, case studies
integrate linguistic development with higher-order thinking, preparing learners for both academic
and real-world communication.

Practical Applications and Methodological Insights

The integration of case studies into language teaching has been recognized as one of the
most effective approaches for linking theoretical knowledge with practical skills. Unlike traditional
methods that often focus on isolated grammar or vocabulary tasks, case-based learning situates
learners in realistic scenarios where language is used as a tool for problem-solving, negotiation,
and intercultural communication. This methodology not only supports linguistic competence but
also contributes to the development of critical thinking, creativity, and collaboration.

One practical way of applying this method is through written case reports. In this format,
students are presented with a detailed scenario—such as a communication breakdown between
speakers from different cultural backgrounds or a workplace conflict arising from
misinterpretation—and are required to analyze it in essay form. The task demands that learners
identify key issues, consider multiple perspectives, and propose evidence-based solutions. Written
reports enhance students’ academic writing skills, promote structured argumentation, and train
them to support their viewpoints with logical reasoning and relevant examples.

Another frequently used format involves group discussions. This interactive
approach encourages learners to collectively examine a case, share their interpretations, and
negotiate possible solutions. Beyond improving fluency and listening comprehension, group
discussions play a crucial role in fostering interpersonal skills. They simulate the dynamics of real
communication, where individuals must respect differing opinions, build consensus, and
sometimes compromise. For language learners, this practice is particularly valuable because it
mirrors authentic conversational settings and prepares them for real-world interactions.

Equally significant are role-plays and simulations, which immerse students in authentic
contexts and require them to take on specific roles. For instance, learners may act as diplomats
negotiating an agreement, managers resolving cross-cultural misunderstandings, or journalists
conducting interviews. By performing these roles, students not only practice functional language
but also become more aware of pragmatic and sociolinguistic aspects of communication. Role-
plays encourage learners to use language spontaneously and creatively, thereby reducing anxiety
and boosting confidence in real-life communication. Furthermore, simulations can be adapted for
both beginner and advanced learners, making them a flexible tool across different proficiency

levels.
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A further application lies in problem-solving workshops, where students are challenged to
collaboratively address complex language-related or intercultural dilemmas. These workshops are
typically designed around open-ended problems that do not have a single correct answer, thus
stimulating divergent thinking. Learners may, for example, be tasked with designing
communication strategies for multinational teams, developing guidelines for polite
correspondence across cultures, or resolving misunderstandings in multilingual workplaces. Such
tasks are highly relevant to students’ future professional contexts, ensuring that the acquired skills
are transferable beyond the classroom.

Taken together, these formats illustrate the adaptability and richness of case study
methodology in language education. Teachers can select or combine approaches depending on
the instructional goals, the linguistic level of students, and the broader curricular framework.
Importantly, each format emphasizes not only the acquisition of language structures but also the
cultivation of essential soft skills—such as problem-solving, negotiation, intercultural sensitivity,
and decision-making—which are indispensable in today’s globalized world.

Role of the Teacher

The role of the teacher in case study—based instruction extends far beyond the traditional
function of transmitting knowledge. In this pedagogical model, the teacher is best understood as
a facilitator of learning, one who creates conditions for inquiry, dialogue, and critical reflection.
Instead of positioning themselves as the sole authority in the classroom, teachers guide the
learning process, provide scaffolding where necessary, and ensure that all students are actively
engaged. As Bonney (2015) emphasizes, the teacher’s responsibility lies in designing an
environment where intellectual engagement can flourish through inquiry and debate.

Effective facilitation requires several interrelated skills. First, the teacher must be able to
pose probing and open-ended questions that stimulate deeper analysis and prevent discussions
from remaining at a superficial level. Such questioning techniques encourage students to explore
multiple perspectives, challenge assumptions, and justify their reasoning with evidence. Second,
the teacher is expected to manage group dynamics so that all voices are heard. This includes
encouraging more reserved students to contribute, moderating dominant voices, and ensuring
that the discussion remains respectful and productive.

Moreover, teachers must be prepared to adapt flexibly to the unpredictable directions that
case discussions often take. Unlike scripted lessons, case study teaching frequently unfolds in ways
that cannot be fully anticipated. This demands that teachers listen attentively, think critically in
real time, and respond with strategies that keep the discussion purposeful while still allowing
space for creativity and spontaneity.

Another key aspect is the teacher’s role in connecting classroom discourse to broader
learning outcomes. By highlighting links between case discussions and theoretical concepts, or by
drawing attention to how insights can be applied in real-world contexts, teachers help students
see the relevance and transferability of what they are learning. This integrative role transforms
case study teaching into not only an exercise in communication but also a holistic learning
experience that bridges theory and practice.

Finally, the teacher serves as a model of reflective practice. By demonstrating openness to
different viewpoints, showing willingness to question their own assumptions, and engaging in
critical self-evaluation, educators encourage learners to adopt similar habits of mind. In this sense,
the teacher’s influence is not limited to the management of classroom activities but extends to
shaping the intellectual and ethical disposition of students as future professionals.

Example in Language Education

Consider a case study on intercultural miscommunication in a business context. Students
are given a scenario where a cultural misunderstanding leads to conflict in negotiations. They must
analyze the factors, propose strategies for resolution, and role-play the negotiation. Such activities
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simultaneously enhance language proficiency, intercultural awareness, and intellectual
engagement. Challenges and Limitations

Despite its wide-ranging benefits, the case study method is not without challenges. One of
the most frequently mentioned issues is that the approach can be time-consuming. Preparing
comprehensive cases that reflect authentic scenarios requires considerable effort on the part of
the teacher. In addition, in-class discussions often extend beyond the time allocated for a standard
lesson. This can create difficulties in rigid curricula where instructional hours are strictly regulated.
However, when integrated strategically, the additional time spent on case study activities is often
justified by the depth of learning that students achieve.

Another significant challenge relates to assessment. Evaluating case study work is more
complex than grading conventional tasks such as quizzes or multiple-choice tests. Intellectual
engagement, analytical reasoning, and collaborative problem-solving are difficult to measure
objectively. As a result, teachers are encouraged to employ diverse assessment tools, including
detailed rubrics, reflective journals, peer feedback, and oral presentations. These methods allow
for a more comprehensive evaluation of both individual and group learning outcomes, though
they require additional training and preparation from the teacher.

A further obstacle involves student resistance. Learners who are accustomed to lecture-
based, teacher-centered instruction may struggle to adjust to the demands of active participation.
Some students may hesitate to share their views, while others may prefer clear-cut answers over
open-ended inquiry. This reluctance can undermine the effectiveness of case study discussions.
Overcoming such resistance necessitates gradual scaffolding, explicit orientation to the method,
and the creation of a supportive classroom climate where mistakes are accepted as part of the
learning process.

Lastly, the expertise of the teacher plays a crucial role in ensuring the success of case study
teaching. Effective facilitation requires more than subject knowledge; it involves the ability to ask
probing questions, manage diverse viewpoints, and redirect discussions when they become
unfocused. Not all teachers may feel sufficiently prepared to assume this role, particularly in
contexts where professional development opportunities are limited. Continuous training,
mentoring, and sharing of best practices can help build teacher capacity and confidence in
implementing the method.

Nevertheless, these challenges are not insurmountable. With careful planning, the
provision of scaffolding strategies, and systematic teacher development, potential barriers can be
minimized. When effectively managed, the case study method remains a highly valuable tool for
promoting active learning, critical inquiry, and meaningful engagement in the language classroom.

Conclusion

The case study method represents a powerful pedagogical tool for enhancing the
intellectual engagement of learners. By situating knowledge in authentic contexts, encouraging
critical thinking, and motivating students through real-world problem-solving, case studies
transform the learning process from a passive reception of information into an active exploration
of ideas. In contrast to conventional approaches that often emphasize memorization or the
reproduction of content, case study pedagogy challenges learners to synthesize information,
evaluate competing perspectives, and articulate reasoned arguments. Particularly in the field of
language education, this method holds unique value, as it integrates intellectual development with
the cultivation of communicative competence. In doing so, it addresses the holistic needs of
learners, preparing them not only to master linguistic structures but also to use language as a tool
for intercultural understanding, negotiation, and creative expression.

Looking ahead, there is considerable potential for future research to expand the scope and
effectiveness of case study pedagogy. One promising direction involves the use of digital
technologies, such as virtual simulations, online collaborative platforms, and artificial intelligence—
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driven tools. These innovations can provide learners with immersive environments that replicate
authentic communication contexts, enabling them to engage in complex problem-solving tasks
even beyond the physical classroom. In addition, comparative studies across academic disciplines
and cultural settings would shed light on the versatility of case studies, highlighting both universal
pedagogical principles and context-specific adaptations. Such research would also contribute to a
more nuanced understanding of how case studies function in diverse educational systems.
Ultimately, the success of the case study method lies in its ability to empower learners as
active intellectual agents. By fostering habits of questioning, analysis, and reflection, the approach
equips students with skills that extend far beyond classroom boundaries. Learners become not
only recipients of knowledge but also contributors to its creation, capable of applying critical
insights in academic, professional, and social contexts. For this reason, case study pedagogy
deserves sustained attention from educators, curriculum designers, and policymakers who seek
to cultivate learning environments that are dynamic, participatory, and responsive to the
challenges of the twenty-first century.
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Introduction

In the context of globalization and international communication, intercultural competence
has become an essential component of English language education. Modern universities aim not
only to teach linguistic accuracy but also to develop students’ ability to express ideas appropriately
within diverse cultural and academic contexts. Academic writing in English, therefore, requires
more than grammatical knowledge — it demands awareness of cultural conventions, rhetorical
patterns, and communicative norms that vary across cultures.

Traditional methods of teaching academic writing often focus on structural and formal
aspects of text organization, leaving limited space for intercultural reflection and communicative
creativity. As a result, students may struggle to adapt their writing to intercultural academic
settings, such as international conferences, journals, or collaborative research projects. To
overcome these limitations, educators are increasingly turning to innovative methods that engage
students in authentic and interactive learning environments.

One of the most effective modern approaches is game modeling, which integrates
elements of simulation, role-play, and gamification into the learning process. By modeling real-life
intercultural situations — such as academic discussions, debates, and project collaborations —
students can practice writing tasks in meaningful contexts. This approach not only enhances
motivation and engagement but also helps learners develop deeper cultural sensitivity and
communicative flexibility.

The purpose of this study is to explore the integration of game modeling within the
intercultural approach to teaching academic writing in English. The article aims to identify how
game-based activities can contribute to forming intercultural awareness, improving writing
competence, and fostering collaboration among university students. It also discusses
methodological principles and pedagogical implications for implementing game modeling as a tool
for intercultural academic writing instruction.

Literature Review

Intercultural competence (IC) is commonly defined as the ability to communicate
effectively and appropriately with people of other cultures based on one’s intercultural
knowledge, skills, and attitudes. Byram’s influential model conceptualizes IC through components
such as attitudes (curiosity, openness), knowledge (of social groups and practices), skills of
interpreting/relating and discovery/interaction, and critical cultural awareness—the reflective
capacity to evaluate perspectives, practices, and products (Byram, 1997). Deardorff (2006)
extends this view with a process-oriented and outcomes-based framework in which IC develops
iteratively through attitudes (respect, openness), knowledge and comprehension (cultural self-
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awareness, sociolinguistic awareness), and skills (listening, observing, evaluating), leading to
internal outcomes (flexibility, empathy) and external outcomes (effective and appropriate
behavior and communication).

In higher education, IC is increasingly treated as a transversal graduate attribute. Scholars
underscore that language classrooms provide a unique context to cultivate IC because linguistic
form, discourse conventions, and cultural meanings intersect. This line of research positions IC not
as an “add-on,” but as integral to academic literacy in English, particularly when learners are
expected to write for international audiences and engage in cross-border scholarly dialogue.

Academic writing in English operates within disciplinary communities that maintain shared
genres, rhetorical moves, and stance-taking practices (Hyland, 2019; Swales, 1990). Mastery of
grammar and vocabulary is necessary but insufficient; writers must also internalize audience
expectations, argument structures, and citation ethics that may differ from local academic
traditions. For instance, the degree of writer visibility, hedging, and the balance between personal
voice and evidential authority can vary across cultures and disciplines.

From an intercultural perspective, academic writing functions as mediated participation in
global knowledge communities. Students navigate potential intercultural tensions—direct vs.
indirect argumentation, linear vs. cyclic organization, individual vs. collective voice—while aligning
with international standards of clarity, coherence, and integrity. Thus, developing academic
writing entails cultural apprenticeship: learning the norms of discourse communities, comparing
them with local conventions, and negotiating a writerly identity that is both contextually
appropriate and authentically one’s own.

Game-based learning (GBL) and simulation methods draw on socio-constructivist views of
learning (e.g., Vygotsky, 1978) and experiential learning cycles (Kolb, 1984), emphasizing active
participation, role-taking, feedback, and reflection. In language education, games and simulations
create low-stakes, high-engagement environments that approximate real-life communicative
demands while preserving room for experimentation. The literature highlights several
mechanisms through which GBL supports learning:

e Motivational affordances: challenge, clear goals, immediate feedback, and a sense of

progression (Prensky, 2001).

o Situated practice: authentic scenarios that require strategic language use and decision-

making (Gee, 2003).

e Social interaction: collaboration, negotiation of meaning, and peer scaffolding in
multiplayer or team-based tasks.

o Reflective consolidation: debriefings and post-task writing that transform in-game
experience into articulated knowledge.

e In writing pedagogy, simulations (e.g., mock conferences, editorial boards, grant panels)
can be designed to elicit specific genres (abstracts, reviews, rebuttals, policy briefs),
aligning playful dynamics with curriculum outcomes.

Methodology

This study employs a design-based methodological approach aimed at developing an
intercultural game-modeling framework for teaching academic writing in English. Since the
experimental phase has not yet been implemented, the following section describes the planned
research design, procedures, and evaluation instruments that could be applied in a future study.
The research will be conducted among first- and second-year Master’s students of Pedagogical
Sciences at the Department of Foreign Languages, South Kazakhstan Pedagogical University
named after Ozbekili Zhanibekov, Shymkent, Kazakhstan. The expected number of participants is
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about 30—45 students with a B2 level of English proficiency. Participation will be voluntary, and all
ethical considerations such as anonymity and informed consent will be observed.

The approach integrates simulation, role-play, and gamified elements that reflect real-life
intercultural academic contexts. Game modeling is designed around activities such as conference
simulations, journal editorial meetings, and collaborative project tasks, which encourage students
to write from specific roles — for example, as authors, reviewers, or editors. During these
activities, learners are expected to produce abstracts, short articles, reviews, and rebuttal letters
that mirror authentic academic genres. Points and badges may be awarded for task completion,
creativity, and successful use of intercultural communication strategies such as respectful
disagreement, hedging, and appropriate tone. These game elements are expected to enhance
motivation, engagement, and self-reflection during the writing process.

The planned implementation will take place over six to eight weeks within an academic
writing course. It will start with a needs analysis and diagnostic writing task to assess students’
initial level of academic and intercultural competence. The following stages will involve the
introduction of game rules and criteria, several cycles of writing-based simulations, and reflective
writing after each stage. For example, students will first write a conference abstract for an
international audience, receive peer feedback from “reviewers,” and then revise their text based
on intercultural and rhetorical considerations. Later stages may include group writing projects in
which students from different cultural perspectives negotiate meaning and produce a final written
product together. At the end of the course, students will participate in a debriefing session linking
their game experiences to real academic writing conventions.

Evaluation will focus on three main aspects: motivation, writing performance, and
intercultural awareness. Motivation will be measured through pre- and post-questionnaires
assessing students’ engagement, interest, and perceived usefulness of the activities. Writing skills
will be evaluated using an analytic rubric that includes criteria such as organization, coherence,
stance expression, language accuracy, and audience appropriateness. Intercultural awareness will
be examined through reflective journals, where students describe how they adapted their writing
to different cultural and academic expectations. Data analysis will combine quantitative and
gualitative approaches to identify improvements in students’ writing quality and intercultural
sensitivity.

Although the intervention has not yet been carried out, this methodological design
provides a clear framework for future implementation. It outlines how game modeling can be
systematically integrated into academic writing instruction to foster both linguistic and
intercultural competence among university students.

Results and Discussion

Although the practical stage of the study has not yet been implemented, the expected
results are based on theoretical assumptions and previous research findings related to
intercultural writing instruction and game modeling. It is anticipated that the integration of game
modeling into the teaching of academic writing will lead to several positive outcomes. First,
students are expected to demonstrate higher motivation and engagement in writing activities, as
the game-based format creates an interactive and competitive learning environment. The use of
roles, points, and rewards can transform routine writing tasks into meaningful challenges,
encouraging learners to take greater responsibility for their learning and to participate more
actively in peer interactions.

Secondly, improvements are expected in students’ academic writing performance. By
participating in simulated academic contexts such as conferences, peer review sessions, and
editorial board meetings, learners will gain a clearer understanding of audience expectations,
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rhetorical structures, and tone appropriate to international academic communication. Writing in
assigned roles will help them develop flexibility and awareness of purpose, genre, and reader
perspective. As a result, their written texts are likely to show greater coherence, logical
organization, and intercultural sensitivity. In addition, the iterative process of writing, feedback,
and revision is expected to enhance students’ ability to self-edit and refine their work.

A particularly significant anticipated outcome concerns the development of intercultural
awareness. Through simulated communication with diverse academic audiences and reflection on
cultural differences in writing conventions, students are expected to become more aware of how
culture influences academic discourse. They will learn to consider aspects such as politeness
strategies, argumentation styles, and the balance between personal stance and objectivity.
Reflective memos and journals written after each game cycle will likely reveal progress in students’
ability to analyze and adapt their writing to intercultural contexts.

Furthermore, the use of game modeling may contribute to a more collaborative classroom
atmosphere. Team-based simulations and role exchanges can reduce anxiety, promote peer
learning, and strengthen social bonds among students from different backgrounds. These factors
are crucial for developing a supportive environment in which intercultural communication can
flourish. Teachers, in turn, can use the data from game-based activities to provide more targeted
feedback and to observe students’ growth in both language proficiency and cultural competence.

At the same time, the discussion of potential limitations should not be overlooked. The
implementation of game modeling requires careful instructional design, sufficient time allocation,
and teacher training to ensure that the gaming elements genuinely support learning objectives
rather than distract from them. Another challenge is maintaining academic rigor while
incorporating playful components, especially in higher education contexts where assessment
standards are strict. Nonetheless, if these challenges are addressed effectively, the combination
of intercultural approach and game modeling can offer a powerful pedagogical tool for modern
English language instruction.

In summary, the proposed framework is expected to enhance students’ motivation,
academic writing skills, and intercultural competence simultaneously. The discussion highlights
that game modeling can transform traditional writing instruction into an active, culturally rich, and
student-centered process, preparing learners to communicate more effectively in global academic
settings.

Conclusion

The present study examined the potential of integrating game modeling into the
intercultural approach to teaching academic writing in English. The analysis of theoretical and
methodological sources indicates that academic writing should not be limited to the acquisition
of linguistic forms and structures; it must also address the intercultural dimensions of
communication, such as awareness of audience, rhetorical variation, and cultural conventions in
discourse. Game modeling provides an effective means of addressing these aspects by creating
interactive and meaningful learning situations that mirror authentic academic contexts.

The proposed methodological framework suggests that the combination of simulation,
role-play, and gamification elements can significantly enhance students’ engagement, writing
performance, and intercultural sensitivity. Through active participation in simulated academic
settings—such as conferences, editorial boards, and collaborative projects—students can
experience real communicative challenges that foster reflection, creativity, and empathy. Such
activities encourage learners to consider multiple perspectives, develop critical cultural
awareness, and adapt their writing style to different cultural and academic norms.

While the practical implementation of this approach has not yet been carried out, the
proposed design lays the foundation for future empirical research. It provides a structured plan
for developing, testing, and evaluating the effectiveness of game modeling in academic writing
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courses. Future studies may focus on quantitative and qualitative assessment of student
outcomes, long-term impact on writing competence, and the role of digital technologies in
supporting intercultural game-based learning.

In conclusion, integrating game modeling within the intercultural approach offers a
promising pedagogical innovation for English language teaching in higher education. It aligns
linguistic, cultural, and cognitive objectives, transforming academic writing instruction into a more
dynamic, student-centered, and culturally responsive process. This approach not only prepares
learners for successful participation in international academic communication but also contributes
to the broader goal of developing globally competent graduates.
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BbINONHAA PON CLEHAPUCTOB, PEXKMCCEPOB, aPTUCTOB, TPUMEPOB, AEKOPATOPOB, XYAOKHWNKOB U
T.4. Mpy 3TOM MX XyAOXKEeCTBEHHaA AeATeNbHOCTb HAaxOAMTCA B TECHOM B3aMMOAEWCTBUM C
[eATeNbHOCTbO 0OLLEHMA HAa MHOCTPAHHOM A3blke. MaccoBaa BHeKNaccHaa paboTa opraHnYecku
BNMUCbIBAETCA B OOLLELWKONbHbBIMA MAaH BHEKNACCHbIX MepPOMNPUATUIA; OHa MOXKET NMPOBOAMTLCA
3NN30ANYECKM UK Nepuoamyeckn. K aToin dopme BHeEKNACCHON paboTbl OTHOCATCA Caeaytolmne
TUNbl MEPONPUATUIN: BeYepa, YTPEHHWKM, KOHKYPCbl, BMKTOPWHbI, onmmnuazbl, KBH, aeHb
MHOCTPAHHOrO A3blKa, Mpecc-KoHPepeHUMn. B HUX NPUHMMAIOT y4acTue KaaccCbl, napannenm
KN1accoB, 3BEHO (3Tanbl) 0by4YeHuA, Aaxe BCA WKoMA LeMKOoM. MaccoBas BHeK/laccHas paboTta
OPraHMYecKM BMUCHIBAETCA B ODOLIEWKONbHbBINA MAaH BHEKNACCHbIX MEPOMPUATUIA; OHA MOMKET
NPOBOANTLCA INU30ANYECKM AW Nepunoamndeckun. K atot dopme BHeKNaccHoM paboTbl OTHOCATCA
cneyrolLme TUMNbl MepPONpPUATUIA: BeYepa, YTPEHHUKM, KOHKYPCbI, BUKTOPUHbI, onnmnunaabl, KBH,
[eHb MHOCTPAHHOTO A3bIKa, Npecc-KoOHPepeHUNN. B HUX MPUHUMAIOT y4acTue Knacchl, napannenm
K/laCcCOB, 3BEHO (3Tanbl) 0OYYEHMA, AaKe BCA WKOMA LENIMKOM.

Beuepa 1 yTPEHHUKM ABNAIOTCA OCHOBHbIMM TMMAMM MACCOBOM BHEKAACCHOM paboTbl. OHM
MOTYT Pa3nNyaThCsA No coaepaHuio (nogpobHee 06 3ToM Mbl Byaem roBOpuUTL BO BTOPOW r1aBe).
3TV TUNbl BHEKNACCHOM paboTbl MOMOratoT Pa3BUTb LEAbIA KOMMAEKC YMEHWM M HaBbIKOB
BNAAEHMA WMHOCTPAHHLIM A3bIKOM: OB/MaAEHME HOBbIM MaTepMasomM CroCOOCTBYET OCBOEHWIO
HOBbIX 06/1aCTeN 3HAHWIM MO MHOCTPAHHOMY S3bIKY M OTPabOoTKe NpPoMAeHHOro matepuana. B Hux
33[1eMCTBYIOTCA MHAMBWUAYA/IbHbIE KOTHUTMBHbIE, TBOPYECKME HaBbIKWM, 3HaHMA B 001aCTy
GOHETUKM, rPAMMATUKMN U NeKCUKK.K BHEKNACCHOM paboTe OTHOCKMTCA NOATOTOBKA M NpoBeAeHMe
TemaTuyeckMx Beuvepos, becesn, NOe3OK, MPOrynoK, obecnevyeHwe yyacTuA Kaacca BO BCEX
WKONbHbIX AeNax.

Beuepa 1 yTPEHHWUKN ABNAOTCA OCHOBHbIMW TUMNAMM MAaCCOBOW BHEKNACCHOM paboTbl. OHM
MOTYT Pa3nyaTbCcA NO coAepKaHuto (NnoapobHee 06 sTomM Mbl Byaem roBOpUTb BO BTOPOM rnaBe).
3TN TWNbl BHEKNACCHOW paboTbl MOMOralOT Pa3BUTb LEbIM KOMMIEKC YMEHUIM W HaBbIKOB
BNAAEHMA WMHOCTPAHHLIM A3bIKOM: OBNaJEHME HOBbIM MaTepPMaNoOM CNOCOOCTBYET OCBOEHWIO
HOBbIX 061aCcTel 3HaHWIM NO MHOCTPAHHOMY A3bIKY M O0TPaboTKe NPoMAEeHHOro MaTepuana. B Hux
33[1eMCTBYIOTCA WHAMBWUAYAbHbIE KOTHUTMBHbIE, TBOPYECKME HaBblKM, 3HaHMA B 001aCTM
GOHETUKM, TPAMMATUKN U NEKCUKMN.

Ba’KHbIM CpPeACTBOM MOBbILEHNA YPOBHA OBNALEHMA WMHOCTPAHHbIM A3bIKOM ABNAKOTCA
Pa3/IMYHble KOHKYPCbI. B MpakTUKe WKOA NONYyYnAM pacnpocTpaHeHe KOHKYPChbl MO CAeAy LM
BMAAM PaboTbl C A3bIKOM:
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1) KoHKypC Ha nyvuwee BblpasnTesbHOE YTeHWe XYyAOXeCTBEHHOro CTUXOTBOPEHMA, TEKCTA
WK OTPbIBKa;

2) KoHKypC Ha Nyywmnii pacckas 6e3 noAroToBKM MO TEMAM, BKIOYEHHBIM B MPOrPammy;

3) KoHKypC Ha Ay4yllee OMMCaHWe PUCYHKOB, KaApoB W3 BMAEO- UMW AMaduibma, Ha
03BYyYMBAHME BUAEO-OTPbIBKA;

4) KOHKYpC Ha NyYLnIA YCTHBIN NepeBo (KOHKYPC NepeBoaYnKOB-CUHXPOHUCTOB);

5) KOHKypC Ha Ny4Ylinii MUCbMEHHbIV NepeBoa,;

6) KoHKypc Ha nydliero cobeceaHMKa.

KOHKypCbl  MOryT MNpPOBOAMTLCA B LWIKO/NbHOM, PaMOHHOM, TOPOACKOM, 0bHAaCTHOM
MacliTabax, a TakKe B MacwTabax cTpaHbl. Kak npaBuao, OHM NPOBOAATCA B HECKOJIbKO 3Tanos
(TypoB), €CnM 3TO He LWKO/bHbIM KOHKYPC: LWKO/bHbIA 3Tan, PaMoHHbIMA 3Tan, TFOPO/CKOW,
061acTHOM 1 3Tan cTpaHbl. [pexae Bcero, AeATeNbHOCTb Neaarora AoKHa 6bITb HanpaBaeHa Ha
CO34aHMe NONOXKUTENbHON MOTMBALMK. [NA CO34aHNA NONOKUTENbHOTO OTHOLWEHMA K YYEHMIO,
Hafo OTMe4YaTb M MOOWPATb Manenlive yaadunm pebeHka B y4yeOHOW AeATeNbHOCTM, Aarke
He3HauYMTeNbHble CABUMM K Nydllemy; noapobHO 0OOCHOBbLIBATbL OTMETKM, BblAENATb KPUTEPUM
OUEHKM, 4YTOObl OHW OblAM MOHATHbI YYEHWKAM, MOCTENEHHO BOCMMTLIBATb B YYALUMXCA C
TPYAHOCTAMM B 0OYYEHUN YBEPEHHOCTL B cebe U CBOMX BOZMOXKHOCTAX.

YTPEHHWUKM - 3TO, KaK MpPaBWMIO, MEpPONpuATMA ANA yyalmxca 6-7-X Kaaccos, KOTopble
NPOBOAATCA B AHEBHOE BPEMA, B PeAKMX CAyyaax BO BPemA YpPOKa. TemaTuKa YTPeHHWKOB
OTparkaeT NCUXONOrMYecKMe n 0COBEHHOCTUN YPOBEHb A3bIKOBOM NOATOTOBAEHHOCTU LKONbHWUKOB
9TOro Bo3pacTa : <<[leTCKana no3a3na CTpaHbl M3y4aemMoro A3blka>> , << Becesble xopoBOApI>> , <<
BcTpeya ¢ NtoOMMbIMUK IUTEPATYPHBIMU TEPOAMU>>, << B rocTAX y CKa3o4YHUKa>> , << B rocTax y
HalMx Apy3en >> << Becenbit andaBut >>, Ap. Ha yTpeHHMKax y4yalmeca MCMONHAT M
NPOCAYWMBAKOT NECHU U CTUXM HA M3y4aeMOM A3blKe, Pa3yyYmnBatoT XOPOoBOAbl 1 NtOOUMbIE UTPbI
[eTel CTpaHbl M3y4aemMoro A3blKa, y4acTBYIOT B UHCLEHNPOBKAX, KOHKYPCAX, 3HAKOMATCA C XKU3HbIO
MX CBEPCTHMKOB 3a pyberom, MCTopuen BO3HMKHOBEHWMA [AETCKMX OpraHuW3aumin B CTpaHe
M3y4aemoBa A3blKa,N UX AEATeNbHOCTbIO. Ha yTpeHHWKaX KOPOTKME, KPAaCOYHO OPOpMIEHHbIE
HOMepa NPOrpammbl AMHAMMWYHO CNeaytoT OAMH 33 APYrMM. B Mx opopmaeHnn Mcnonb3yoTca
PUCYHKM M KOCTIOMbI, MOArOTOBAEHHbIE CAMUMKM AeTbMW. B HEKOTOPbIX CAy4aaX K NOArOTOBKe
KOCTIOMOB W AeKopauuii NpUBAEKAOTCA poAUTENN. YTPEHHUK - 3TO KPACKBbIA BECE/bIN AETCKNM
NpasgHuK. MOBbICUTb MHTEPEC K YTPEHHWKM MOMOraeT npoBeAeHne Pas3/IMyHbIX KOHKYPCOB: Ha
Nyywee MCNONHEHWE MEeCHU UM CTUXOTBOPEHMA, UX MHCLEHMPOBAHME, Ha NYYLIYO NMOCTAHOBKY
Nbecbl MAWM HAPOAHOro TaHUA, Ha NYYWWA PUCYHOK M T.4. [pUMepom nporpammbl yTPEeHHMKa
MOXKeT OblTb << ban uBetoB >> ANa y4awmxca 5-6-x Knaccos. KaKablh y4acTHUK B
COOTBETCTBYIOLLEM KOCTIOME, MPEeAcTaBasa KakoM — HMOyAb LBETOK, paccKkasbiBaeT 06 3Tom
LUBETKE, 4YMTAeT CTUXOTBOPEHME WAM WCMONHAET NecHl. BbiCTynneHMe CconpoBOXKAAETCA
TaHUEBAa/IbHbIMM  ABMXXEHMAMM, KOTOPble MOBTOPAIOT 3puTenu. [lomelleHne yKpallaeTca
PUCYHKaMM, BbIMONIHEHHBIMM yYallmMmmca. B nporpammy Hana BKAtOYAtOT HEDONbLIME NbECKK, B
KOTOPbIX << LBEeTbl >> 0OMEHMBAKOTCA CBOMMM BMevyaTNeHUMsMW O MOrofe, BpPemeHax roaa,
BPEMEHM CYyTOK. 3aBepuwatoT 6an 3arafku,BUKTOPUHBI U KONNEKTUBHbBIA XOPOBOA, , B KOTOPOM
y4acTBYIOT BCe MpUCyTCTBYOWME. Ha yTpeHHWKe << B roctax y CKasoyHWKa >> NpoBOAMTCA
KOCTIOMMPOBAHHOE MNpeACTaBAeHMEe CKa304YHbIX MepcoHa)keh. Ha yTpeHHMKe “B roctax vy
CKa304YHMKa “ NPOBOANTCA KOCTIOMUPOBAHHOE NPe/CTaBeHMe CKa30UHbIX NepcoHaxkel . Kaxapli
[EMOHCTPUPYET KPaco4YHO OPOPMAEHHYKD OBMOMKKY KHUIMM, CO CTPaHWL, KOTOPOW OH couwen,
paccKasblBaeT 0 cebe , CBOEM AOMe , CBOMX APY3bAX , CBOUX MPUKIOYEHUAX. BeayLwimii — cTapblin
CKA304YHWK M ero nomouwHnua — Aobpan des . MaHoBeHMeM BOAWEOHOM NaNOYKM OHM BbI3bIBAOT
Ha CLLeHY HOBbIX repoeB M3BECTHbIX CKA30K ,CABUIAOT M Pa3ABMIatoT 3aHABEC , MEHAIOT AeKopaLmm
, 3aCTaBNAIOT 3By4aTb My3blKy M NEecHW. B 3aBeplieHne AeTy NPOLLAIOTCA CO CKa3KaMM 1 XOPOM

NCNO/THAKOT Pa3y4EHHYIO Ha YPOKaX MHOCTPAHHOIO A3blKa MEeCHHO.
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NHonBmayanbHas dopma paboTbl AaeT BO3MOMHOCTb ANA  Pa3BUTUA  UHAMBUAYANbHbIX
CNocobHOCTEN M CKAOHHOCTEM y4alimxca. 3Ta dopma BHEYpPOUHOM paboTbl AaeT ydYeHMKam
BO3MOMHOCTb MPOSABUTb TBOPYECKYID WMHWMLUMATMBY M aAKTMBHOCTb. KaK MpaBUaO, YYEHUKM,
y4yacTBylOlIME B WMHAMBMAYaNbHOM GOPMe BHEKJACCHOW aKTMBHOCTM, YYacTBYOT M BO BCEX
OCTa/ibHbIX GOpMax BHEKNACCHOM paboTbl. PasnnyatoT cneaytouime BUAbl BHEKACCHOM PaboTbl:
3ay4MBaHME HaM3yCTb OTPLIBKOB MPO3bl M CTUXOB, Pa3y4MBaHWe MeceH, COCTaBaAeHME 3aMETOK,
paboTa Hag posblo, OPOpPMAEHME MaTepuasioB A/A BbICTAaBKM, M3roToBreHWe anbbomos,
Harna4HbIX NOCOBUIM, NOArOTOBKA K AI0KNAAaM, BbICTYNIEHMAM B MPOrpaMmax BEYepOB.

Takum obpa3om, BHEKNACCHOW paboToM Ha3bIBAOT BOCNMTATEbHbIE M 0OpPa3oBaTe/bHbIE BUAbI
[eATeNbHOCTM, KOTOpble MPOBOAATCA BHE ypoKa. BHeKknaccHas paboTa vrpaeT BakKHYH pO/b B
obyyeHunm MA. OHa obnagaeT onpegeneHHon cneunduKkom, npucyllen npeamety. BHeknaccHas
paboTa BbLINONHAET MNPUMEPHO TOT Ke Kpyr 3afay, 4To M ypoyHas. OHa MOTUBMPYET
NO3HaBaTe/IbHYIO AEATENIbHOCTb yYawmxca, GOpMUPYET MX BKYC, MMPOBO33PEHME, paclunpaeT
Kpyrosop.

BHeKknaccHaa paboTta apPeKTMBHO MOMOraeT PacKkpbiTb KOTHUTUBHLIM acnekT obydyeHus WA, T.k.
Pa3BMBaAET CNOCOOHOCTM, CNONb3yEMbIE MPU MEKKYIBTYPHOM KOMMYHMKaLMM.

MoAroToBKa K Beyepy WAW YTPEHHMKY, Kak MpaBWaO, TECHO CBA3aHa C ApyrMmu dbopmammu
BHEKNACcCHOM paboTbl, Kak MacCoBOM, TaK W TpPynmnoBoM W WHAMBMAYANbHOW. 3a4vacTyto B
TEMATMYECKMIA BEYEP OPraHNUYHO BMMCHIBAOTCA TaKMeE TUMbl BHEKNACCHOM paboTbl, KaK KOHKYPCbI
M BUKTOPWHbI; OHM Aat0T yHaCTHMKAM Beyepa BO3MOXKHOCTb MEPEKNOYMTLCA Ha CAeayoLLMA 3Tan
npeactasneHms. CBA3b ¢ rpynnosor Gopmoin BHeYypo4HOM paboTbl peanmayeTcs npu NoaroToske
OTYETHOTO KOHLEePTa, OTPaKaloWero pesynbTaT AeATENbHOCTM TOrO WMAW MHOTO KPYy)KKa WAn
uenoro knyba. MHamemayanbHas Gopma cBfA3aHa CO BCEMM OCTa/bHbIMW PA3HOBUAHOCTAMM
BHEK/N1ACCHOM pPaboTbl, T. K. HaBblKM W YMeHWA, NPUODPETEHHble WHAMBUAYANbHO, YYEHWKM
NPUMEHSAIOT BO BCex chepax CBOEN AeATe/IbHOCTM.

M. N. Te3 n Ap. OTMEYaroT, YTO YMECTHee BCEero NpoBoAMTbL BeYepa UM YTPEHHUKN B NMEPBOM U
BTOpOM nonyroamax. C uensto npueaedeHns 6oNbLIEro KONMYECTBA YHaLWMXCA YUUTENSA BKAOYAIOT
npoBeAeHWe BeYyepa WAWM YTPEHHMKA B rogoBOM MAaH Pa3NIMYHbIX WKO/bHbLIX 0BWEeCTBEHHbIX
opraHmsaunim nam knybos, ecanm TaKoBble MMEIOTCA, @ TaKXKe B LWKOJbHbIM MiaH. B 0oCHOBHOM
y4YnTEeNA COCTAaBAAT MPOrpammy BMECTE C rnaBaMu Kayba WamM opraHuMsaumm Uam AenatoT 3TO
CaMOCTOATENbHO; TaKXKe B 06A3aHHOCTM yuMTeNA BXOANT

NpoBepKa Xxo4a NOArOTOBKM K MEPONPUATUIO.

K nporpamme npoBeAeHWs TeMaTM4YeCKoro Bevepa NpeabaBnAoT paa TpebosaHui. lpexae
BCEro, OHa [0/IKHa OblTb pPa3HOODOPas3HOM (AeKNamMaumA, WMHCLEHMPOBKM, MECHWU, MOHTAXM,
WHTEPMeNN, TaHUbl, My3blKa/lbHble HOMepa). Beuep A0/KEH MPOXOAWUTL B TOPXKECTBEHHOM,
npasaHWYHOM obcTaHoBKe. TemaTuKa AO/MKHA OblTb aKTya/lbHOM, OTBEYATb MO3HABATE/NbHLIM M
KY/IbTYPHbIM TPeOOBaHWAM M 3aNpOCam yHaLLMXCa, ANA KOTOPbIX OpraHmn3oBaH Bevep. Kpome Toro,
A3bIKOBOW MaTepuasn, Ha Ba3e KOTOPOro NpoxoamT Bevep, A0/KeH ObiTb HE TONbKO MOHATHbLIM
yYawmmea, Ho 1 oboralatb MX A3bIKOBOW OMbIT. DTOT MaTepuan AoKeH OblTb afanTMpoBaH
COrNaCHO TUNY MepPONPUATKA, Ha KOTOPbLIK Nan BbIBOp opraHM3aTopa.

YMecTHa obWwurpHaa npeasapuTenbHas paboTa nNpu NoaroToBKe Bevepa, K NPUMEpPY, YHEHWKM
CTapWmMX KNaccoB nefarorMyeckoro anuea r. Jummtposrpaga 3HakoMUaucb ¢ buorpaduent T.
JNloHrdenno, ero TBOPYECTBOM, TOTOBWU/IM BbICTYNAEHWA, Pa3y4YnBann CTUXW, AENANN PUCYHKM U
NbITa/NCb AeNaTb CBOM NepeBOo/ CTUXOB NO3Ta NPUMEPHO 3a MeCAL, HeNnOCPeACTBEHHO A0 Havana
peneTnumi.

B Hauyane paboTbl NpoaymbiBaeTcA WAeNHO-TeMaTuyeckad OCHOBa Oyayuiero Beuvepa, YETKO
onpeaenaTca TeMma 1 naea. B npakTMke 3T NOHATMA YaCcTO HEA0OLLEHMBAOTCA, CMELLMBALOTCA,
NOAMEHATCA OAHO APYIMM, YTO HEMMHYEMO CKa3blBAETCA Ha KayecTBe CLeHapus.
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Tema - Kpyr *KM3HEHHbIX ABNEHNN, OTOOPAHHbIX M OCBELLEHHbIX aBTOPOM B cLeHapuu. Apyrumm
C/I0BaMM, TEMA - 3TO TO, O YEM aBTOP XOUYET PACCKa3aTb y4aCTHMKAM Beyepa.

Moea - OCHOBHOWM BbIBOZ, OCHOBHAs MbIC/Ib, aBTOPCKAA OLEHKa M306paskaembix B CLEeHapuu
cobbITMIN. Maes - 37O TO, paZm Yero NpoBoAMTCA Beyep. Ha OCHOBE NAeW peLlatTca MeToANYECKNe
BOMPOCHI.

Moea cueHapuA, CTaBlaA TOYKOM 3peHMA aBTopa, CAYXWUT CTep)KHem ana noabopa
[OKYMEHTANbHOTO U XYAOXECTBEHHOrO MmaTepuana, NpeacTaBnAeT KOHOAMKT, KOMMO3UUMIo,
obpasHbI cTpo, noabop BbicTynatowmx. HeuyéTKoCTb Maen, Kak npaswuno, obopaymsaeTcs
HEYETKOCTbIO CLLEHAPUA, €r0 OCHOBHbIX CMbIC/I0BbIX aKLEHTOB.

Tema 06bI4HO 33Zl@aHa C CAMOro Hayana, a K uaee, Kak obuiemy rnaBHoMy BbIBOAY, CLLEHAPUCT U
PEXMCCEP AOMKHbI NOABECTU YHACTHUKOB M 3pUTENEN TeaTPaIM30BaHHOIO AeNCTBUA.
MoAroToBKY K TeMaTUYeCKOMY BeYepy MOXKHO YCN0BHO Pa3buTb Ha caeaytowme sTanb:

1. Bbibop OaTbl NpoBeAeHMA MeponpuATMA. Yalle BCEro TeEMATUYECKUI Beyep MPUypoYeH K
OKOHYaHMIO nonyroama. 370 0OyCcNOBNAEHO TeM, YTO K 3TOMYy MOMEHTY y4yallMecAa OCBOWUAU
[OCTAaTOYHO MaTepuana ana  3bPekTHoro UM 3QDEKTUBHOrO  BLICTYMAEHMA, a TaKxKe
HeobX0AMMOCTbIO HA/IMYMA BPEMEHWN ANA peneTULLUN.

2. Otbop MmaTtepuana. MaTtepman OTOMPaAETCA W3  Pa3UYHbBIX WMCTOYHWMKOB: Y4eOHUKA],
[ONONHUTENbHbIX NOCOOUI K y4ebHMKY, NepUOANYECKUX U3LAHWUIA U APYTUX UCTOYHMKOB, KOTOpPbIE
MOTyT ObITb YKa3zaHbl YYUTENEM WAW HAWAEHbl YYEHUKAMWU. YuuTenb KOHTpoaupyeT oTbop
MaTepuana M MOMOraeT ero OCBOWTb, @ TaK¥e aZanTMpPoBaTb COMMACHO BbIOPAHHOMY KaHPY
npeactasneHns. Pa3symeeTca, BBeAeHWe ONpeaeseHHOro KOo/MYecTBa HOBOTO  A3bIKOBOMO
MaTepmana Hem3beXKHO M AaKe »KenaTesbHO, MOTOMY YTO 3TOT MaTepman No3BOAAET yay4llaTbh
coaeprKaTesibHyt0 CTOPOHY PeyeBOM AEeATENbHOCTM M TeM CaMbiM CylecTBeHHO oboraliatb
WHOMBUAYANbHO-PEYEBOM OMbIT YYaLLMXCA B MHOCTPAHHOM s3blKe. BMmecTe ¢ Tem meToaMYeckn un
MCUXONOTMYECKM HEONpPaBAAHHO MeperpysKatb BHEKNACCHble 3aHATUA OObLIMM KOMYECTBOM
HOBOro maTtepwuasna, NOTOMY YTO 3TO CHUMKAET MHTEPEC YYaLLMXCA K TaKMM 3aHATUAM B CUY ero
TPYAHOCTM, HeAOCTYMHOCTM, OCOBEHHO [A/N1A 3KCMPECCUMBHbLIX BUAOB PeYeBOM AEATENIbHOCTU
yYalmxca.

3. PacnpegenerHne ponei. B 370 noHATME BXOAMT M pacnpegeneHve QyHKLUWM, KOTopble
BbINMOHAIOT yYalllMecs, He y4acTBYIOLLIME HEMOCPEACTBEHHO B NPeACTaBAEHUN.

4. Penetuumn. PeneTvumMy CYMTAIOTCA CaMbIM  OTBETCTBEHHbIM MOMEHTOM MOArOTOBKM
meponpuatnsa. CHadana obcyxaatotca obuime npobaembl M OpraHM3auUMOHHbIE MOMEHTHI,
CBA3aHHble C NpeAcTaBNeHMEM, 3aTeM CledyloT HEenoCcpeacTBEHHO peneTuumMu, npuyem
WHAMBMAYANbHbIE PENeTULMN NepemeKatoTcA ¢ 06beaMHEHHbIMM, KONNEKTUBHbBIMU.

B KOHLEe NoAroTOBUTENBHOMO Neproaa NPOBOANTCA reHepasibHas peneTnums B NOJHOM COCTaBe B
NOMEeLLEHNN, TAe COCTOMTCA YTPEHHWK mnm Bedep. Kaxaas penetmums O0/XKHA MOKasblBaTb
CaMMM YYaLLMMCA CTeneHb MX nporpecca. Boicokne TpeboBaHWA NpeabABAAIOTCA, NPEXAe BCEro,
K NMPOW3HOLWEHMIO. BaXXHO MOTMBMPOBATL 3Ty CTOPOHY MOAFOTOBKM K BbICTYNAEHMUIO, 3aPOHUTH
MHTEpPEeC y4alLMXCA B TOM, KaK OHM DyAyT «3By4aTb CO CLLEHbI».

TwaTtenbHaa oTpaboTKa NPOU3HOCUTENBHOM CTOPOHbLI MO3BOAMT OBNAAETb BbIPA3UTENbHOCTHIO
peyyn, CBA3AHHOM C ee COAEepraTe/NbHO-CMbICIOBbIM MAaHOM. Ha peneTtuumax npoucxoaaT
COBMECTHble MOWUCKM CPeACTB BbIPa3UTENbHOCTW, KOTOPble MO3BONAKT NepefaTb HAaCTpPOeHue,
TOYHYHO MHTOHAUMIO M T.4. [1pW 3TOM B OMbIT yYalLMXCA MOCTEMNEHHO BBOAMTCA MaTepuan ob
MCKYCCTBE aKTepoB, MEBLOB, YTELOB B LENOM. Ha KaKAoM peneTuumMm yumTenb AOJIKeH
CTPeMUTbCA yrAybuTb NpeacTaBNeHWE yYalMXCA O MaTepuane, HaZ KOTOpPbIM OHW paboTatoT,
co3aBan 0OCTaHOBKY, MPU KOTOPOWM KaXKAbl yH4aCTHWUK ByAeT BbIMOAHATb CBOK POAb HAUAYYLWMM
obpasom.

5. CocrtaBnieHne noapobHOM NporpaMmmbl Bevepa UAM yTpeHHMKa. Bcs npoaenaHHas pabota

CBOAMTCA BOEAMHO B CLLEHAPUI, COracHO KOTOPOMY MPOXOAUT MeponpuUaTHe.
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CeroaHA mMbl ewgé pas ybeamnncb, Kak OrpoOMHa M MHOFO/IMKA Halla nnaHeTa 3emna. MNMoaobHo
H6e36peKHOMY OKeaHy, MPUIOTMBLLEMY MHOMECTBO KMBbIX CYLLECTB, 3eM/5 CTana Ten/ibiIM I0MOM
[1A COTeH HapoA0B, PAaCCeMBLUMXCA MO BCEeMY MUPY. Y KaxKA0ro Hapoa CBOS Ky/bTypa, TPaanumm
N A3blK, DEPeXHO coxpaHAemble 1 nepesaBaemble HOBbIM MOKONEHUAM. byaem ke bepeyb cBOM
A0M U 1tobuTb cBoto PoamHy. O4eHb NOSTUYHO M MYAPO CKa3an 06 3TOM BblAAOWMINCA aHTINACKNN
nucatens bepHapa LWoy: «Ecan Bbl NloaM Hay4yMAnch NeTaTtb No Heby, Kak NTULbI, M NaaBaTb Mo
BOZOM, KaK pblbbl, MM OCTaNoChb Obl HAYYUTLCA TOJIBKO OZHOMY - HAYYUTbCA KUTb Ha 3eme, Kak
noam».
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CMCTEMA TEMNNOBI3IMHOIO
NIATHOCTYBAHHA
ENEKTPOOBNAAHAHHA

JNleBuHcbKkMit Onekcanap Ceprinosmy

Crapwui BuKknagad, HauioHanbHWI yHiBepcuTeT «O4ecbKa NONITEXHIKA»
Namb6os MNeTpo IBaHOBWY

AcnipaHT, HauioHanbHWIM yHiBepcuteT «OaecbKa MNONITEXHIKa»

loHAnic Tomac lMNHTapac

AcnipaHT, HauioHanbHWM yHiBepcuteT «Oaecbka MOMITEXHIKa»

KHAazes Oner BikTopoBu4

AcnipaHT, HauioHanbHWM yHiBepcuteT «Oaecbka MNONITEXHIKa»

NliteiHoB AMmnTpo OnekcaHapoBuy

AcnipaHT, HauioHanbHWM yHiBepcuteT «Oaecbka MNOMITEXHIKa»

PoboTa npuceaveHa po3pobui cMcTeMmn TENNOBI3IMHOT AiarHOCTUKM enekTpoobnafHaHH=A,
AKa [acTb 3MOry 3a6e3neynT MOXKIMBICTb KOHTPOIO TEMIOBOTO CTaHy eneKTpoobnafHaHHA Ta
CKOPOYEHHA BMTPAT Ha TexHiYHe 06CNyroByBaHHA 3a PaxyHOK NPOrHO3yBaHHA CTPOKIB Ta obcAriB
PEMOHTHUX POBIT.

TennobayeHHA BiAirpae BaxKAMBY POab NPU NOLWYKY HECMPABHOCTEN y pOBOTI KOMEPLLIMHNX
Ta NPOMWUCNOBMX cuUCTeM. [pn HeHopmanbHOMY cTaHi abo nosefiHui obnagHaHHA 4acTo
BMHMKAlOTb MWTAHHA WOAO0 WOro craHy. O4YeBUMAHWMMM O3HAKaMM ABAAIOTBCA MOKA3aHHA
TemnepaTypu. 3a BiACYTHOCTI BUAMMMX MPOABIB OCHOBHY MPUYMHY Npobaemn OyBa€e BaXKKO Yu
HEMO/TMBO BU3HAYNUTH.

ByK1MBaHHA TEMNNOBI3IMHOI AiarHOCTUKM 3aCHOBAHE Ha TOMY, LLLIO HASBHICTb NPAKTUYHO BCiX
BMAIB AePEKTIB YCTAaTKYBAHHA BUKANKAE 3MiIHY TeMnepaTypu AedeKTHUX eIeMEHTIB i, AK HacNiA0K,
3MiHY IHTEHCMBHOCTI iHQpPa4YepBOHOro BMMNPOMIHIOBaHHA (I4B), Ake moxke ByTU 3apeecTpoBaHe
TENAOBI3INHMMKM  Npunagamu. Baxknmeo, wWO6 BMMIpHOBANOCA BfacHE BUMPOMIHIOBAHHSA
obcTeyBaHOro 06’ekTy, NOB’A3aHe 3 HAABHICTIO | MiPOIO PO3BUTKY AedEKTY.

HaagHicTb aedeKkTy BUABAAETbLCA TMOPIBHAHHAM TemnepaTtypyu aHanoriyHMX AinsHOK
NOBEPXHi anapaTis, WO NpaLooTb B O4HAKOBMX YMOBAX HArpiBy i OXON04KEHHSA.

TennoBiziMHa JiarHOCTMKA BOJIOAIE BEAMYE3HMM MOTEHLIa/IOM AAS8 OUiHKM  CTaHy
yCTaTKyBaHHA. BoHa BMABNAE AedeKTU Ha paHHil cTadii iX po3BMTKY, WO A03BO/SE NAaHyBaTH
0B6’emMM | TEPMIHM PEMOHTY YCTaTKyBaHHA MO MOro GakTMYHOMY CTaHy, WO 3HA4YHO MiABULLYE
HafiMHicTb | 6e3neky ekcnayaTtauii iHXeHepHMX KOMYHIiKaLil, iCTOTHO CKOPOYYyE BTPaTU
eHepropecypciB. Ocobnmea UiHHICTb TensobadeHHs B TOMY, WO AiarHOCTUKA 3/iMCHIOETbCA He3
BMBEAEHHA YCTAaTKyBaHHA 3 poboTun.

OpraHisauja cuctemMu TenioBI3iMHOTO AiarHOCTyBaHHA (puc. 1) Bigobparae y3aranbHeHy
MOZENb, WO BK/KOYAE CYKYMHICTb B3aEMOMOB'A3aHMX UMKANIB. KOXKeH UMKA 3abesnevye neBHUM
eTan KOHTPOJIO — BiA NiArOTOBKM 0OO’€KTa Ta HanaWwTyBaHHA Npuaagy Ao 36opy, aHanily Ta
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iHTepnpeTauii Tepmorpam. Taka MOCAIAOBHICTb onepaLin A03BONAE CMCTEMATM3yBaTM npouec
[iarHOCTMKN Ta NiABULLNTM iIHDOPMATMBHICTb pe3ynbTaTiB.

KoHTponboBaHui
06’€eKT.AHani3 gaHnx 06’eKTa,
YMOB Ta TPUBANICcTb
eKcnJyarauii, aBapilHocTi.

Y

1. PernameHT npoBeAeHHA
TEennoBi3iMHOI AiarHOCTUKM

A

2. TennosisiiHa AjarHOCTMKa |«

3. BuaBneHHs gedekTty

v

4. AHani3 OTPUMaAHUX JAHUX
npu TennoBisiiHiin giarHoctuu,, 7. BigknageHi pemoHTM abo .| 8.ba3a
9 . . >

NPUNHATTA piLEHb HeycyHeHi gedeKktu OaHNX

IHpopmauin Ta
3BiTM gNA
NPUAHATTA pilleHb

Y

Y

5. YcyHeHHA pedekTy

v

6. MoBTOpHa AiarHOCTUKa

PucyHoK 1 — Cnuctema TenoBi3iMHOI 4iarHOCTUKM eneKkTpoobaaaHaHHS

OTe, po3pobaeHa cucTema TennoBi3iMHOT AiarHOCTUKM CTBOPIOE YMOBUM A7 Nepexoay Bif,
NNAaHOBO-NONepeA yBabHOrO A0 CTaHOBOro 06cnyrosyBaHHA. Lle O3Ha4ae, WO PEMOHTHI Ta
NPOdiNaKTUYHI 3aX04M BMKOHYIOTLCA He 3a dikcoBaHMM rpadikom, a BianoBiAHO A0 GaKTUYHOTO
TEXHIYHOrO CTaHy enekTpoobiagHaHHA, WO NiaABULIYE ePeKTUBHICTb eKcnayaTalil, 3HUXKYE
BMTpPaTK Ta 3anobirae aBapiMH1MM BigMOBaM.

PernameHT TenjoBi3iMHOI  AjarHOCTMKM  nepeadayvyae  BM3HAYEHHA  OMNTUMAbHOI
nepioan4HocTi obcTexeHb, 0bcAry BMMIptOBaHb Ta cKiady O6’eKTiB KoHTpoato. Takui niaxig,
[03BOJIAE HE INLLIE CBOEYACHO BMABNATM NOTEHLINHI HECNPABHOCTI, ase M NPOrHo3yBaT PO3BUTOK
nedekTiB. Y AiarHOCTMYHIN NPaKTUL 3aCTOCOBYIOTbLCS iHGPaAYepBOHI NpUAaamM Pi3HUX KNaciB — Big,
NOPTAaTUBHUX MIPOMETPIB A0 BMCOKOTOYHMX TEMO0BI3OPIB HOBOrO MOKOAIHHA. Taki npuaaam
XapaKTEPU3YIOTbCA LUMPOKMM [iana3OHOM BUMIPIOBaHb TemnepaTtyp, BUCOKOK YYT/IMBICTIO
(<0,04 °C) Ta iHTerpoBaHMM NPOrpaMHMM 3abe3nedeHHAM 414 0O6pobKM Tepmorpam.

BMKOPWCTAHHA TENIOBI30PIB A403BOJIAE NPOBOANTU AiarHOCTUKY B PEXMMI peasibHOro vacy,
He 3ynuHAlouYM poboTy obnagHaHHA, WO ICTOTHO NiABMUIYE edEeKTUBHICTb TEeXHIYHOro
06CNyroByBaHHSA Ta 3HUMKYE PU3MKM aBaPIMHUX CUTYaLLIR.

PaHHA AjiarHOCTMKa AedeKTiB € KAoYOBUM GaKTOPOM Y 3abe3sneyeHHi HagiMHocTi poboTy
enekTpoobnagHaHHA. OnA uporo TennoBisiMHI NpMAaaM NOBWHHI MATW BUCOKY TemnepaTypHy
po3a4inbHy 34aTHicTb (Ao 0,03 — 0,05 °C) Ta 36epiraT™¥ TOYHICTb HaBiTb Yy CKA3AHMX YMOBaX
eKcnayaTauii:  Npu  HWU3bKMX TemnepaTypax, BWCOKIA 3anWUAEHOCTi, HaABHOCTI CUAbHUX
€N1eKTPOMArHiTHUX NOJIB Y1 MexaHi4YHUxX Bibpauiit. CyyacHi Tennosisopm (ocHalleHi BOya0BaHMMM
anroputmamn  UModpoBoi GinbTpauii Ta KOmneHcauii nepewKkos, WO /A03BOMAAE NiABULLUTM
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HaiMHICTb AiarHOCTUMKN. AHani3 pes3y/bTaTiB NOBUHEH BKAOYATK He /ine dikcalito gedekTy, a 1
MOro KiNbKICHY OUiHKY, Knacudikalito 3a KPUTUYHICTIO, @ TaKoXK MNPOrHO3yBaHHA MMOBIPHOMO
PO3BUTKY. Lle 3abe3nedye MOKIMBICTb CBOEYACHOTO MJIaHYBAHHA PEMOHTHUX 3aX0/iB.

Micna ycyHeHHA gedeKTy MOBTOpPHa TenaoBidiMHa nepeBipka € 0OOB’A3KOBOIO
npoueaypoto, WO [A03BONAE OUIHUTM AKICTb BMKOHAHOrO PEMOHTY Ta 3anobirtm peunamsy
HecnpaBHOCTEN.

Cy4acHa npaKT1Ka AiarHoCcTUKM nepeabadae GopmyBaHHA IHTErPOBAHMX €NEeKTPOHHMX Ba3
OAHUX [ONA  KOMHOTO KOHTPO/bOBaHOro o6’ekTa. Y TakiM cuUCTemi, OKpim pe3ynbTaTis
TENNOBI3IMHOIO ObCTEXEeHHA, QIKCYOTbCA XapaKTepUCTUKM obnadHaHHA (TuUn, modenb, AaTa
BBEAEHHA B EKCMNJyaTalito), YMOBM HABKOMLLIHLOIO CEPeaoBMLIa, PEXMMMU poboTh, obcarn Ta
BMAN PEMOHTHMX 3ax0MiB, pe3yabTaTh nonepeaHix BMNPobyBaHb i METPOOrYHUX MepPeBipoK.
BukopucTtaHHa noaibHux 6a3 y NoeaHaHHI 3 NporpamHMm 3abesnedyeHHAM AAs8 aHaNiTUYHOI
0BOpOobKM AaHMX CTBOPIOE OCHOBY A4 peanisauii KoHuenuii «umMdpoBoro aAsiMHMKa» ob’ekta. Le
[03BONAE 3IMCHIOBATN HE ANLLIE MOTOYHY OLHKY TEXHIYHOrO CTaHy, ane n ¢opmyBaTh NPOrHo3
PO3BUTKY MOXAMBMX AedeKkTiB, nnaHyBatM obcayrosyBaHHA 3a cTaHom (Condition Based
Maintenance, CBM) Ta nigsullyBaTM HaAiNHICTL eneKTpoobiagHaHHA Yy [O0BrOCTPOKOBIN
nepcneKkTuBI.

[aHa cuctema TennoBi3iMHOI AiarHOCTUMKM  A03BOMUTbL MPOBOAMTM MNEBHI 3axoau 3
0obCcNyroByBaHHA enekTpoobiagHaHHA TOAi, KOAWM BOHM CchnpasAi HeobxigHi, a He 3rigHo
dikcoBaHoro rpadiky.
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PREFACE

Kakheti has traditionally become the main region of Georgian winemaking since the second
half of the 19™ century and has maintained its leadership to this day. Before this period, about 2.5
times more ordinary wines were produced in the Samegrelo region in West Georgia.

The vineyards producing the best quality wines are currently located in Kakheti, more
precisely in the Alazani and lori basins, at an altitude of 400-700 meters above sea level, where
the cultivation of vineyards on humus-carbonate, black soil and alluvial soils continues to this day.
According to 2022 data, Georgian vineyards in Georgia occupy 45,313 hectares, employing more
than 36 thousand winegrowers in their 127,122 vineyard farms. The leading red grape varieties
here are: Saperavi, Alexandroupoli, Isabella, Cabernet Sauvignon and others, while the white grape
varieties are Rkatsiteli, Kakhuri Mtsvane, Kisi, Khikhvi and others [Baratashvili. 2022].

Of the 25 registered wine designations of origin in Georgia, 19 are produced in Kakheti like:
Tsinandali, Gurjaani, Vazisubani, Manavi, Kardenakhi, Tibaani, Kakheti, Kotekhi, Napareuli,
Mukuzani, Teliani, Kindzmarauli, Akhasheni, Kvareli, Akhmeta Mtsvane, Khashmi, Tsarafi, Akhoebi
and Maghraani Kisi. Among the local and cultivated varieties of Kakheti, the following are
noteworthy: Rkatsiteli, Saperavi, Mtsvane Kakhuri, Kisi, Khikhvi, Budeshuri Tsetili, Kakhuri
Mtsvivani, Safena, Kumsi Tsetili, Cabernet Sauvignon (French variety), Tavkveri, lkalto Tsetili and
others. High-quality wines, both European and Kakheti, are made from grapes grown in Kakheti
(Ketskhoveli, Ramishvili 2012).

Key words: winemaking, original grape varieties, vineyard farms, the jars, Kvevri technology.
Materials and Discussion

The traditional Kakhetian wine technology has no analogues in the world. It involves pressing
grapes in a press and pouring the juice (mash) into a qvevri. After pressing, the full amount of
chacha and claret is added to the grape juice poured into the qvevri. After the alcoholic
fermentation is complete, the chacha begins to settle and the gvevri are closed, and after the
apple fermentation, the gvevri are already hermetically closed. The wine is racked for the first
time in March. Then the wine is aged for about 1 year and systematically controlled (Okrotsvaridze,
2007).

In addition to traditional Kakhetian wine, very good European-style wine is made from grape
varieties common in Kakheti. For example, the famous Georgian wine “Tsinandali” is made with
the participation of Rkatsiteli and Kakheti Mtsvane. The most common red grape variety in the
Kakheti region is Saperavi. Both gvevri and European-style wines are made from it. Saperavi also
produces excellent rosé and sparkling wines. Over the centuries, Kakheti has created and
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developed an original type of table wine, which is quite different from other types of wine in the
world. It is distinguished by high extractivity, high content of phenolic compounds and tannins, a
pleasant bouquet, varietal aroma and taste.

From history we know that American sommeliers wrote about Kakheti viticulture: “Georgia is
the homeland of vines and wine resent 8 millenium” — Martin Redmond, an American wine writer
and expert who researches and writes about unique wines from different regions of the world, in
today’s article focuses on the unique traditions, microclimates, and local varieties of Georgian
wine (Bas. at.al, 2008).

Redmond’s first encounter with Georgian wine took place at the 2023 World Qvevri Day in
the Alentejo region of Portugal. As he writes: “The complexity and historical significance of wine
fermented in a qvevri made a strong impression on me.” This experience became the basis for his
great interest (Armistead. at.al, 2023).

The researcher focuses on Georgia in particular on Kakheti, as the main Saperavi region, and
Racha-Lechkhumi, where Alexandroupoli and Dzelshavi grow.

“Saperavi is Georgia’s most famous red grape variety, distinguished by high acidity and strong
tannins. "It is for those wine lovers who are looking for a strong, interesting, complex and
sophisticated taste," writes Redmond. The author compares Saperavi wines to Malbec and Syrah
due to their depth and richness.

He also writes about Alexandroupoli and Dzelshavi: "Alexandroupoli grows in the cool and
humid climate of Racha, which gives it special aromas and light tannins. Dzelshavi gives the wine
acidity and freshness, these two varieties together create a very good balance and in this elegance,
freshness and taste qualities it resembles a good Pinot Noir," writes Redmond.

Redmond names three Georgian wines that he sees as examples of the uniqueness of
Georgian winemaking:

1. 2022 Villa Chven Aleksandrouli-Dzelshavi

“A blend of 75% Aleksandrouli and 25% Dzelshavi, it is light-bodied, with pleasant acidity and
aromas of strawberry, blueberry and pepper. This is a refined wine that is ideal for lovers of light
red wines. The wine also has light notes of pomegranate and a very pleasant finish. Those who like
Pinot Noir or Cru Beaujolais will especially like it,” the author writes.

2.2021 Wine Alphabet Saperavi

“Saperavi, with its rich blackcurrant and plum aromas, is a perfect example of balance and
richness. It seems that the power of Malbec and the aromatics of Shiraz are equally expressed in
Saperavi. The wine has chocolate notes and a slight vanilla aroma, and a pretty good finish.”

3. 2018 Chelti Estate Winery Saperavi

This Saperavi is distinguished by its medium body, with aromas of berries and dried herbs:
“You can feel blueberries, blackberries, black cherries in it. It is a light, yet distinctive and balanced
wine with a pleasant finish, it had to age a lot.” — writes the author.

Redmond considers Georgian wine not only as a historical heritage, but also emphasizes its
modern potential. “Georgian wine combines old tradition and new opportunities,” — notes the
author. In his opinion, Georgia’s diverse terroir and grape varieties are an integral part of world
winemaking.

The harmony of the natural conditions of our country and the abundance of grape varieties
have always created conditions for Georgian winegrowers to obtain such high-quality varieties as
Saperavi, Rkatsiteli, Tsitska, Chinui, Tsolikouri and others as a result of long-term selection. With
the products obtained from the named varieties, Georgia is rightfully considered the main
producer of high-quality wine in the world. Kakheti - among the regions of Georgia, attracts great
attention with the development of the viticulture sector and the high quality of its products. In
addition to the abundance of aboriginal varieties in this interesting corner of Georgia, which in
themselves have a thousand-year history, archaeological materials also speak about the ancient
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past of viticulture in this region. So far, their number is not very large, but according to the data
accumulated in recent times, some conclusions can already be drawn.

The oldest evidence of viticulture and winemaking today is considered to be the grape pods
discovered in 1951 in the village of Ninotsminda, which were found in a tomb dating back to the
4th-3rd centuries BC. Out of the 5 pods found here, two different varieties stand out. Their
morphological structure clearly indicates that they belong to already fully formed cultivated grape
varieties. Varieties that would have required several centuries of work by an observant grower to
form in this form. Pods dating back to the 10th century BC have now been discovered (Uplistsikhe).
The wide development of viticulture and winemaking in antiquity is indicated by the discovery of
a large number of pitchers and pitcher burials throughout ancient historical Kakheti (from the
Akhmeta municipality to the Kakhi region).

The jars used as burials often show traces of their use as wine vessels, which is manifested in
the fact that their inner rim is strongly grooved. From the early and middle feudal periods, we can
find more information to cover the history of viticulture and winemaking in Kakheti. Wine cellars-
presses appear quite often in the monastery-dwelling complexes of the early feudal periodl. In
this regard, the huge wine press located on the first floor of a two-story building on the territory
of the Ikalto monastery, to the east of the academy building, is particularly noteworthy, and has
been dated by specialists to the 9™-10™ centuries. In the feudal period, it seems that in addition
to the lkalto-type cellar, the construction of special buildings for cellars was also characteristic of
Kakheti (Baratashvili. 2012).

One such cellar, dated to the 11th-13th centuries, was excavated in the village of Matani on
the so-called Mlashebi hill. It is a completely independent and fairly well-built building, which has
a large two-section wine press, and a large wine storage section, where probably 25-30 medium-
sized gvevris could be stored. No less noteworthy is the late feudal-era cellar complex studied on
Yagsri Hill, where, according to archaeologists' calculations, gvevris with a capacity of about 1000
dl and two wine presses were found (Armistead. 2023).

Not a single simil2lar monument has been discovered on the land of Kakheti, but this is
enough to show a brief historical picture. Kakheti is located in the northeastern part of Georgia
and includes the following administrative districts: Sagarejo, Sighnaghi, Gurjaani, Tsiteltskaro,
Telavi, Akhmeta, Kvareli and Lagodekhi districts. According to the relief features, a significant part
of the territory of Kakheti is occupied by the plain and it is mainly represented in the Alazani and
lori valleys. The main massifs of Kakheti vineyards are located on the right bank of the Alazani River
- on the northeastern slopes of the Tsivgombori Mountains and on the southwestern slopes of the
Main Caucasus (Baratashvili. 2019).

The height of the vineyard areas above sea level, exposure and Naidagur-climatic conditions
are fully conducive to the widespread development of viticulture and quality winemaking in
Kakheti. According to the Ministry of Rural Economy of the Georgian SSR, the total area of
vineyards in Kakheti is 44,859 ha, which is distributed according to individual districts as follows:
12,528 ha in Gurjaani district, 9,599 ha in Telavi, 4,362 ha in Sighnaghi, 5,887 ha in Kvareli,
Akhmeta 4026 ha, Sagarejo 4,818 ha, Tsitel Tskara 2576 ha, Lagodekhi 1063 ha. As can be seen
from this material, Gurjaani district holds the first place in terms of the area of vineyards, followed
by Telavi and Kvareli districts, and the smallest area of vineyards is in Lagodekhi district.

There are many specialized Soviet farms in Kakheti, which have played a major role in the
restoration and development of the viticulture sector. Of these, the following are noteworthy:
Khirsi, Mukuzani, Kardanakhi, Kvareli, Tsinandali, Manavi, Akhmeta, Napareuli Soviet farms. There
are also many specialized collective farms in viticulture. Before the spread of the grapevine pest,
phylloxera, vineyards in Kakheti were built on their own rootstock, which significantly reduced the
costs associated with cultivation; at the same time, the work was completed in a short period of
time. After the spread of this pest, the situation changed significantly.
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The area of vineyards in Kakheti sharply decreased, but later, with the transition to leading
viticulture, it was restored and developed at a rapid pace. In connection with the transition to
leading viticulture, rootstock vine nurseries and specialized vine nurseries were formed in Kakheti.
Rootstock vine nurseries are mainly represented by the Soviet line of farming. Its total area in
Kakheti is up to 600 hectares. Among the phylloxera-resistant rootstock vine varieties, Riparia-
Rupestris hybrids - 3309 and 10114 - are widespread. Recently, much attention has been paid to
the widespread distribution of Berlandier Riparia 5BB, because, along with strong growth and
abundant harvest of reeds, it is characterized by good adhesion to the rootstock, unhindered
development in calcareous soils, and regular yield (Agha. 2014).

The production of rootstock vines in Kakheti is set at a fairly high level. The Kakheti
winegrower is well aware of all the work related to the cultivation of rootstock seedlings. Soil
conditions are also very conducive to the production of vine nurseries. In those farms where the
achievements and system of measures obtained by scientists are used to the maximum, a high
yield of rootstock seedlings is also obtained, which sometimes reaches an average of 50%
(Akhmeta, Ruispiri, Mughanlo). In some places it is allocated a small quality area, as a result of
which the total yield of quality seedlings does not exceed 30-35%. Practical steps need to be taken
to prevent the cultivation of vines on their own rootstock due to the symmetry of the seedling,
which occurs in some farms, and to achieve the maximum vyield of first-class planting material by
rationally conducting work processes.

On the base of Georgian Ampelography, which provides information about Georgian
vines and their natural conditions, we explaining in detail the physical geography of each district,
as well as the orology, land-climate conditions, vegetation, Georgian viticulture time zones,
consistency of vine and the placement of each variety in its viticulture district(s), amount of
industrial production during recent years (Ketskhoveli, Ramishvili. 2013).

The assessment of the competitiveness of Georgian wine products on the domestic market is
presented in Table 1.
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Table 1. Indicators of competitiveness dynamics in the domestic market of Georgian wine
products

Indicator 2022 2023 2024
1. Total wine production
Million decaliters 45.8 62.4 70
Million GEL 7608.3 10780.6 13061.1
2. Average dollar 2.398 2.397 2.4

exchange rate
3. Export of wine

products
Million decaliters 0.153 1.302 1.5
US dollars 1.4 15.5 18.3
4.  Stocks of wine

products
Million decaliters 2.427 3.369 4.83
Million dollars 403.2 582.15 901.25
5. Consumed wine

products
Million decaliters 43.13 57.73 63.67
Million GEL 7179.68 9973.5 11879.99
6. Imports of wine

products
Million decaliters 56,98 55,89 55,45
Million GEL 16131.98 14785.89 13728.33
7. Stocks of imported

products
Million decaliters 2.79 3.13 2.72
Million GEL 755,68 1008.44 798.5
8. Consumption of

imported products
Million decaliters 54.19 52.76 52.73
Million GEL 21846.1 26972.88 27377.42
9. Market capacity
Million decaliters 97.41 110.49 116.4
Million GEL 21846.11 26972.88 27377.42
10. Level of

competitiveness of products
Georgian wineries 32.86% 36.98% 43.39%
Foreign wineries 67.14% 63.02% 56.61%

In vineyards where the feeding area is 3 sg. meters are taken, the main work processes, such
as: soil tillage, cultivation, fertilizer application, and combating fungal diseases, are completed
mechanized, which, along with the fact that the work is carried out in a short period of time,
dramatically reduces the cost of production due to labor savings. Vine pruning and shaping It is
mainly carried out in a bilateral spanner manner. For this purpose, the vine is given two - 2-3-bud
mother plants and two 7-9-bud fruiting plants. In relatively well-developed vineyards and on
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strongly growing vines, free-formation is used. In this case, the vine is given several fruiting and
mother plants, and each rootstock is loaded with up to 20-40 buds, which, under proper care and
upbringing, ensures a bountiful harvest. In Soviet and specialized collective farms of viticulture,
the main arrays of vineyards are set on trellises. The height of the vine stem is set at 45-50 cm.
Trellises are mainly concreted (Korakhashvili. 2013).

The fight against grapevine blight, which occurs in all farms in Kakheti, is usually carried out
by pruning the branches or by pruning the entire vine, as provided for by the agricultural rules of
viticulture. To fill a single empty space, they also resort to plucking a well-developed branch from
a strongly growing vine. Powdery mildew, ash, white and black rot are widespread in the viticulture
regions of Kakheti, and among the pests are phylloxera, false leaf spot, grapevine worm, marbled
scurf, wireworm, grapevine scab, etc (Korakhashvili. 2018).

Effective measures are used against the named diseases and pests. The fight against pests
and diseases is carried out in a timely and high-quality manner, which ensures the receipt of
abundant and high-quality products. Hail causes great damage to the viticulture regions of Kakheti
(Korakhashvili, Pavliashvili. 2023).

Hail, which comes at different times of the year and with different intensities, often leaves
the population of Kakheti empty-handed. The previously used method of fighting with sprays,
which was widely used to disperse clouds during the hailstorm, turned out to be ineffective.
Scientists are currently working hard to protect vineyards from this harmful phenomenon. In the
near future, this issue will be resolved positively and this main aspect of Georgian viticulture will
be spared from the harmful effects of hail (Chankvetadze. 2008).

Kakheti is very rich in local grape varieties. As a result of expeditionary research by the
Institute of Viticulture and Enology, about 60 grape varieties have been obtained in the viticultural
regions of Kakheti and characterized by ampelographic methods. Before the spread of phylloxera
and fungal diseases, grape varieties were much richer and more diverse, and accordingly, many
types of wines were made. However, due to the resistance of these very interesting varieties to
diseases and pests, the number and distribution area of production grape varieties have been
sharply limited, and currently the main course is taken on the relatively hardy Rkatsiteli
(Baratashvili. 2022).

Currently, up to 78% of the total area of Kakheti vineyards falls on Rkatsiteli, up to 15% is
Saperavi, about 5% is Mtsvane, and the historically famous variety Khikhvi or Jananura occupies
only 0.2% of the area. Of the introduced varieties, attention is paid to the spread of Cabernet,
which produces high-quality products, although its area currently accounts for only 0.3% of the
total planting area of Kakheti vineyards. The remaining varieties: Kisi, Grzeldzmtevana, Chitistvala,
Budeshuri, etc. have survived only in the form of single rootstocks. There is no doubt that Rkatsiteli
should continue to be developed as a variety that produces high-quality products, but at the same
time, special attention should be paid to the widespread distribution of valuable Kakhetian
varieties: Saperavi, Mtsvane, Khikhvi, Kisi and others. By introducing the named varieties, we will
greatly contribute to the widespread production of high-quality, unique wines and further elevate
the name of Georgian wine in world viticulture. Here is a brief description of Kakhetian grape
varieties. Rkatsiteli is a white grape wine variety. It is widely distributed in the wine-growing
regions of Kakheti.

It is also partially present in Kartli. Outside Georgia, Rkatsiteli is distributed in: Azerbaijan,
Armenia, Dagestan, Moldova, southern Russia and the republics of Central Asia. It is currently also
widely distributed in the Balkan countries, primarily in Romania and Bulgaria. Its wide distribution
is explained by its ability to adapt easily to environmental conditions. and valuable agricultural
technological indicators. Rkatsiteli products are successfully used for the production of high-
quality table wines, fortified and dessert wines, the best high-quality grape juice and table grapes
for local consumption. The variety is very promising for the main viticultural regions of the Soviet
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Union. Saperavi is a red-grape wine grape variety. Its main plantings are represented in Kakheti. It
is also found in some regions of Kartli and Imereti. Outside Georgia, Saperavi is widespread in
southern Russia, Central Asia, Azerbaijan, Dagestan, Ukraine, Moldova and Armenia. The total area
of Saperavi in the Soviet Union is up to 3-3.2 thousand hectares, and in this respect it significantly
lags behind Rkatsiteli. The main reason for this is its less ability to adapt to ecological conditions
and greater sensitivity to phylloxera. Based on appropriate rootstocks and cultivated in favorable
ecological conditions, Saperavi is a producer of incomparable, high-quality products. Saperavi
products are used to make unique red brandy and dessert wines. In a separate microdistrict, it
provides completely original material for the production of semi-sweet wine "Kindzmarauli". The
variety is very promising for the southern wine-growing regions of the Soviet Union. Mtsvane is a
Kakhetian white-grape wine grape variety. It is widespread in the Sagarejo, Akhmeta, Telavi and
partially Gurjaani regions. In other places, Mtsvane Kakhetian is distributed only in collections.
Such a limited distribution of Mtsvane is due to its high sensitivity to powdery mildew. In addition,
the unsuitability of soil and climatic conditions. When cultivated in favorable economic conditions,
Mtsvane produces products of particularly high value. Such are the Mtsvane table wines made in
Manavi, Ikalto, Akhmeta, Ruispiri, Napareuli, Tsinandali, Vazisubani and other places. In addition
to its exceptionally high taste, Mtsvane wine is distinguished by its tenderness, strong bouquet,
great storage ability and transportability. The variety is very promising for the wine-growing
regions of Kakheti. It should also be widely tested in similar wine-growing regions of the Soviet
Union. Khikhvi, or Jananura, is a white-grape wine grape variety. It is widespread in small
plantations in the Gurjaani, Telavi, Akhaltsikhe and Akhmeta regions. In other regions, Khikhvi is
only in collections; such a limited distribution of Khikhvi, like Mtsvane, is due to its weak resistance
to ash. Sensitivity to soil and climatic conditions and relatively low yield (Korakhashvili. 2023).

When grown in favorable economic conditions and with appropriate care (mainly
frequent pruning), Khikhvi produces products of exceptional value - unique, rich in content,
harmonious, fragrant, storable and transportable table wine, semi-sweet and cool dessert wines.
At the same time, it is successfully used as a blending material for Rkatsiteli products. The variety
is very promising for the wine-growing regions of Kakheti. Also for distribution in the southern
wine-growing regions of the Soviet Union. Each grape variety is a historical monument. Georgian
winegrowers spent as much effort on the creation of Rkatsiteli, Saperavi, Mtsvani, Khikhvi and
others, and perhaps more, as on the construction of Svetitskhoveli, Jvari Monastery, Gelati or
lkalto Academy (Baratashvili. 2022).

CONCLUSION

In Kakheti region works related to the cultivation of vineyards, such as the selection, allocation
and final preparation of vineyard areas for cultivation, are carried out within the time limits and
with quality provided for by agricultural regulations. It is also worth noting the issue of planting
vines in a permanent place. Due to the fact that the regions have large plans for the cultivation of
vineyards, in order to squeeze in a short period of time for planting work, winegrowers resort to
a very simple and, one might say, harmful planting measure - planting vines with a stake.

Cut off the root system of one-year-old, well-groomed seedlings at the very base. This method
of planting vineyards is used mainly in old and collective farms. This is the result of the great
sparseness that occurs in the wine-growing regions of Kakheti. As a rule, planting vineyards should
be carried out by planting seedlings in pits. For this purpose, planting with hydrodrills and seedling-
planting machines should be used on large areas. Planting with hydrodrills should be given great
attention, because along with the quick work, the seedlings are given water and fertilizer
immediately after planting, which provides a great effect of rejuvenation, normal growth and
development of vines and early entry into fruiting.
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Unfortunately, Georgia do not protect above mentioned unique varieties created by our
ancestors and have taken a relatively easier path. Only Rkatsiteli is widespread in Kakheti, and the
valuable varieties mentioned above are being forgotten. Our main duty is to treat this matter with
special love, to restore and give wide recognition to the historically famous valuable varieties of
Kakhetian vine.

The national wine market volume in 2024 amounted to 116.403 million decaliters (which
increased by 18.996 million decaliters compared to 2022), or 27,377.417 million GEL. In the
domestic consumer market, national production controlled 43.39%, while imported products
occupied 56.61%. During 2022-2024, there was a steady increase in the competitiveness of
national wine production, which is reflected in the growth rate of the domestic market share of
the sector's products. In the period 2005-2007, it was 10.53%.
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[Tpono3unuia XMapHOTErTOBOro MexaHi3Mmy B
NosABi iIHAOEBPOMNENCHKOT MOBHOT CiM'T |
MOro BUKOPUCTAHHA AN1A NOAONAHHA
npobaem cy4acHOro AtACTBa

Kopcak KocTaHTKH BiTaninosuy

npodecop, KaHANAAT Pi3NKO-MaTEMATUYHUX HAYK, OKTOP QiNOCOPCHKMX HAYK,
BiAMOBIAA/IbHMI aBTOP

NlaweHkKo flapmuca MukonaisHa

AOUEHTKa Kadeapu iHo3eMHMX MOB KMIBCbKOrO HaLiOHaIbHOrO YHIBEPCUTETY IMEH
Tapaca WeB4yeHKa, KaHANAATKA NeAaroriyHMX HayK

AHoTauis

CTaTTa HE BUKOPUCTOBYE OAHOI 3 KiIbKOX MOBOTBOPYMX Nporpam LLUTy4HOro iHTeneKkTy, agxe ix
iHpopMaLiliHa 6a3a irHopye BasKAMBI A/A HAC HOBITHI CBITOBI apXeONOriyHi M iHWI HayKOBI
[OCATHEHHS | He BpaxoBYe TpuM rnobanbHi pesotoLii y BUpobHMUTBI (N21), B rymaHiTapHilt cdepi
(Ne2) Ta B iHpopMmaLiiHUX TexHonoriax (Ne3). MeTa cTaTTi nonarae B HalWOMy aHanisi BCiel
NpobAeMU NOXOAMKEHHS | PO3BUTKY iHAOEBPONENCbKOT MOBHOI cim’T (IEMC) i BianosigHOT KyAbTypK
Ha OCHOBI NepLunx ycnixis pesoatoLin Nol i No2. KoHKpeTHe 3aBAaHHA CKepoBaHe Ha MOPIBHAHHSA
Teopint nossu IEMC i NpONOHYE aBTOPCbKY XMapHOTEroBy MoAe b iHAOEBPOMNENCbKOI eKcnaHcii.
MeToamKa AOCNIOXKEHHA CNMPAETLCA Ha KOMMEKCHEe NOEAHAHHA YCAIWHMX KAACMUYHMX NMIAXOAIB,
3ac0biB i aAroOpmMTMIB 3 BIAKPUTUMM HAMWM AOCATHEHHAMW HOOHAyK (4 MyapoHayK). OTpuMMaHi
pe3y/bTaTu MONAratoTb B aHaMi3i OCHOBHWMX eTaniB PO3BWTKY MOBHOI KOMMAPaTMBICTMKM Ta
[OBeAEHHI BaX/MBOI POJIi XMapHOTEroBoro mexaHiamy ¢opmyBaHHsa |EMC i poni Hociis
YKPATHCbKMX FeHiB y UMX npouecax. BUCHOBKM NOSICHIOOTL HeA0NIKN «3axigHoi ribpnaHoi moaeni
nossn IEMC» i NponoHytOTb HOBI WAAXM CTBOPEHHA NpaBAnBoi Prehistory Bcboro noactea ans
NiATPMMKN BUPILLEHHA MOro cy4acHMX npobaem

Kntoyosi cnoea: NtOACTBO, €BOAtOLiA, Cyy4acHi npobnemu, Tpu merapesontouii, Prehistory i
merapesostoulia Ne2, nossa iHAoeBponencbkoi mosHOI cim’i (IEMC), aHaTonilicbKa rinoTesa,
ctenoBa (KypraHHa) rinoTtesa, Benuke Tpuninna (BT), xMapHOTEroBuit mMexaHiam GpopmMyBaHHSA
IEMC 3 BT, «3axiaHa» ribpnaHa moaens |EMC, BUTOKM i He0NiKiB

Proposing a tag cloud mechanism in the emergence of the Indo-European language family and
its use to overcome the problems of modern humanity

Kostiantyn Korsak, Larisa Lyashenko

Abstract. The article does not use any of the several language-forming programs of Artificial
Intelligence, because their information base ignores the latest world archaeological and other
scientific achievements that are important to us and does not take into account the three global
revolutions in production (No. 1), in the humanitarian sphere (No. 2) and in information
technologies (No. 3). The purpose of the article is our analysis of the entire problem of the origin
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and development of the Indo-European language family (IELF) and the corresponding culture
based on the first successes of revolutions No. 1 and No. 2. The specific task is aimed at comparing
theories of the emergence of IELF and offers the author's tag cloud model of Indo-European
expansion. The research methodology is based on a complex combination of successful classical
approaches, tools and algorithms with the achievements of noo-science (or wisesciences)
discovered by us. The results obtained consist in analyzing the main stages of the development of
linguistic comparative studies and proving the important role of the tag cloud mechanism of IELF
formation and the role of carriers of Ukrainian genes in these processes. The conclusions explain
the shortcomings of the “Western hybrid model of the emergence of the IELF” and suggest new
ways to create a true Prehistory of all humanity to support the solution of its modern problems.
Keywords: humanity, evolution, modern problems, three megarevolutions, Prehistory and
megarevolution #2, the emergence of the Indo-European language family (IELF), Anatolian
hypothesis, steppe (kurgan) hypothesis, Greater Trypillia (GT), cloud-tag mechanism of the
formation of IELF from GT, “Western” hybrid model of IELF, origins of its shortcomings

1. BCTYN

1.1. MNocTaHOBKa 3afavi i 4OCArHeHHA nonepegHMKiB. CTaTTa € YaCTMHOK pPe3y/bTaTiB Halunx
AOCNiAXeHb Cy4aCHOro CTaHy NONyAsALjii NoOHaZ BOCbMM MiNbAPAIB «NOABIMHO PO3yMHMX Homo
(Hapani — HSS)» i mowykiB BMXoAYy 3 FMOOKOT KPU3M 33419 YHUKHEHHS Hebe3neku MoBHOI
3arnbeni. Mun besamerkHo cTypOoBaHi 3aroCcTPeHHAM KOHOAIKTY UMBiNi3aLuin, nepegdadyeHomy 1993
p. (C.XaHTirtoH, ctatra B «Foreign Affairs»), noainy ntoactea Ha GparmMeHTM M 03HaKaMM MoYaTKy
TpeTbol CBITOBOI BiMHM AK KOHKYPEHLT 33 pelTKN NPUPOAHUX PEeCcYpCiB pa3om 3 GOPMYBaHHAM
«Tabopis [lobpa i 3na».

Hal KpUTUYHWIA aHaNi3 akTyaibHOT TEMM «NOPATYHOK HSS» HellloAaBHO Ha4aB NPUMKPKUIA pesynbtaT
— cuTyauis HabaraTto riplwa Bif, «KpU3M» i BX¥e Jocarana cTagii «MOBHOMo posnady». 3a POKM
nepeTBOPeHHA palMcTamm obmerKeHOT ribpuaHO-KOHCLIEHTANbHOT BiMHW Y BiaBepPTYy cnpoby
reHouuay YyKpaiHuiB BiAbynMca AeCATKM HagHaUioOHanbHUX POPYMIB, KOHrpecis, KoHbepeHLin,
3ibpaHb G7, G20 Ta iHLWMX CBITOBMX MOAIN 3 KiNIbKICTIO YY4aCHUWKIB NoHad YBEpPTb MifiblloHa ocib —
NONITUKIB, EKOHOMICTIB, HAyKOBLB | *ypHanicTiB. M1 nepekoHannca, WO BCi BOHM LIOPa3y
HamMaraamMca BMKOHATWU TpM 3aBAaHHA: 1) OUIHWMTM BCEMNMaHETHe YW NI0Ka/lbHe CbOroAeHHA; 2)
BMBUYMTM 3arpo3n ana HSS i cknactm perTuHr ix HebesneyHoCTi; 3) BKasaTM peasibHi 3acobm
NOPATYHKY M JIOCATHEHHA «CTa/Ioro0 PO3BUTKYY.

BusaBumnoca, WO B YyCiX BUNaAKax Yy4acHWMKM MOPIBHAHO YCMiWHO W OO'EKTMBHO OLHIOBAAM
CbOrOIEHHA, XO4 BMKOPWCTOBYBaA/AW Pi3Hi CAOBa M CTBOPIOBANAM Yy3arajibHEHHS HEOAHAKOBOro
obcary. A oT y cKnagaHHi PeENTUHTY HeOE3NeYHOCTI BEIMKUX 3arpo3 CNpPaBu ML TipLle 1 ayKe
4aCTO 3aMiCTb CMUCKY aKLEHTyBanaca oAHa eanHa Hebesneka 3 Ha3Boto «[106anbHE NOTENAIHHAY.
Came Tak cTanoca Ha nposegeHin OOH COP29 (baky, 2024), e mano He ABa TUXKHI 6araTo AecaTkis
TUCAY YYaCHMKIB AMCKYTYBaAW HaAd, HEICHYIYMMKM 3arpo3amu  30i/blieHHA  KOHLUeHTpau,i
BYIIEKMC/IOrO ra3y B MOBITPI, iITHOPYKOYM HAYKOBI AOKA3M TOro, WO 3a POKMU MOABM LbOro ABMLLA
NPOAYKTUBHICTb Biocdhepm 3pocna axk Ha TpeTuHy (3 120 ao 160 mapa. T. WOpivyHOo), BiAOYBaETHCA
JIETKO MOMITHE 3 KOCMOCY «MO3€eeHiHHA» Y GOPMi 3HMKHEHHS HaniBnycTeNb i HaBiTb BiACTyny
Caxapwu y 30Hi Caxesnto. 3 BUBYEHUX HamM GOPYMIB i KOHPEPEHLN MOXKeMO Big3HaunTh [asoc-
2024, y4aCHMKM AKOrO Ha OCHOBI BEAMKOrO aHKeTyBaHHA (axiBLiB CKAAAM KiNbKa PEeNTUHTIB
rnobanbHUX 3arpos, ane Hisik He akLEeHTyBaAN BiMHY paLlIMUCTiB NPOTK YKPaiHW, HaronoLwyo4m mid
npo «nobanbHe NoTenfiHHA». Ta HIXTO 3 HUX YCiX He nepeBepLUMB AKICTIO MPOMNo3nLin apyre
3BepHeHHs-nonepeaxeHHa (Warning-2) ogpasy 15 364 ByeHux-bionoris i3 184 kpain [1]. OgHak
Li 1pono3uL,ii NTOMUKOBI Ta LLIIKOBUTO HepeasbHi, 60 NPONOHYOTb A4aTW CMOKIl ficam, MPUNUHUTU
CNantoBaHHA BMKOMHMX NanuB ANA NikBiaauii mibidyHOT 3arpo3n «neperpiBaHHA Tponochepn», a
TaKOX PO3LWMPUTU Mao HE Ha BECb CYXOAin 3anoBigHMKN yCix BMAiB. Lle mera-3ibpaHHA daxisL,is
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TaK i He BKas3ano crocib nikeigauii ronoay, agxe Tpeba paTyBaTN HE Ti/IbKM aMa30HCbLKI JlicK, a 1
HadaTW AKicHY TRy Bce Binbwin nonynauii HSS.

Mu BXKe Maio He YUBEPTb CTONITTA NPOMNOHYEMO peanbHUM WAsAX AikBigaLii Konancy-XXI i nopaTyHky
NOACTBA Yepes NOWNPEHHA eK0s102iYHO i0eanbHUX HOoOmexHoA02ill | pO38UMOK HOOHAYK, ane Halli
NPOMNo3nLi irHopytoTb He TiNbKM B YKpaiHi, a 1 Ha 3axoai. [opATYHOK NOASArae y BUMKOPUCTAHHI
BMABNEHNUX Hamu we B 2000 poui eKoNOorivyHO iaeanbHMX BapiaHTIB HAHO- Ta IHWMX HOBITHIX
TEXHONOTIN, Wo HaaaTb HSS noTpibHe 1 oAHOYaCHO BUAIKOBYIOTbL Biochepy Big, HaKOMUUYEHMX
iHOYCTPiaNbHUX Ta IHWMKX NOWKoAXKeHb. Lito Temy mm pos3suBanm B baratbox nybnikauisx, ane
PAAMMO MOTAAHYTU | BMKOPWUCTATM Hacamnepe HeBenuKy eHuuknonegito «Nooglossary», Lio
MiCTUTb NoHag, 200 «TepmiHis 3 MmanbyTHboro» ([2; 3] Ta iH.). M1 TOPKannCca LbOro NUTaHHA i B
HaWWX CMibHUX Ta OAHOOCIOHMX CTATTAX, MPUCBAYEHMX NpobAemMamM MOXOAMKEHHA | PO3BUTKY
iHO0EBPONEnCcbKoi MOBHOI Cim’T ([4-6] Ta iH.).)

Lis Hala cTaTTsa CNMPAETLCA Ha Pe3yabTaTh MNOCTIMHOTO MOHITOPUHTY 33 OCTYNHUMK AXKepenamm
BCiX BIAKPUTTIB i TEXHONOrYHMUX MPOPMUBIB, AKI MW AOMNOBHKEMO BIACHMMU AOCATHEHHAMM Y
BMBYEHHI HOOHAYK i HOOTeXHOMOrIN. Hali Konern B iHWKX gepkaBax e 3 1960-x poKiB B NPoOLECi
0b6roBopeHHA BWMAATHOI KHUMM «DPeHOMEH /OAMHWMY, CTBOPEHOI GpaHLUy3bKMM TEON0roMm,
naneoHTonorom i ¢ytyponorom M. T. ae WapaeHom (1881-1955), BMpiluMAKN 3aDOPOHUTU AR
BM/AaHb 3i CBiTY Sciences&Arts BCi TepmiHM 3 NpediKCoM «N00-», OKPIM CA0Ba «Hoochepa», Wo
03Ha4Ya€ yABHY HaBKOI03EMHY Spirit-0060/0HKY 3 MOgAHaHUX AYMOK Minbsapais HSS (oeTanbHe
NOACHEHHA HaBeAeHe y cTaTTi [7]). Hachiakom uyx npoueciB cTana BMpa3Ha BiACYTHICTb Y HAYKOBMX
BMAQHHAX HOOTEPMIHIB | MOWMPEHHA Ha NAAHEeTi HEeraTMBHOI eCXaTOANOrii 3 MepeKkoHaHHAM Y
HEMO/IMBOCTI BiABEPHEHHS rnobanbHMX 3arpo3 i HemuHy4vocTi Konancy-XXI.

ToMy MU BUKOPUCTOBYBATUMEMO TiNIbKWU HalBaXKAMBILLI NpaLi 3apybixKHMX Ta YKPaATHCbKMX aBTOPIB,
Haro0LWYHYM rONOBHI AOCATHEHHA HAaYKOBL,iB OCTaHHIX poKiB. CKOHUEHTPYEMOCA Ha, BUBHEHHAM
i BUKOPUCTAHHAM NpaBAMBOI AONITONMUCHOI icTopil ntoacTBa (Hagani — Prehistory). AKTyanbHicTb
Liei Temn B YKpaiHi Ta CBIiTi B YMOBaX 3POCTAHHA KiIbKOCTi 30PONHUX KOHPAIKTIB aHOMAaIbHO
BMCOKA, a/iKe HaM HeobxifiHa He TinbKkM 36poiiHa nepemora Ha GpoHTaX, a M 3HULIEHHA BCi€i
aHTMICTOpPMYHOI nponaraHay i BpexHi Npo yKpaiHLiB, SKMMM «pallKka» 3a/MBa€E CBIT. BMCOKy
iHHOBaL,MHICTb CTaTTi 3a6€3MeYnMo BUKOPUCTAHHAM HAMHOBILLUX HAYKOBMX JaHMX.

1.2. MeTa, 3aB4aHHA, MeTOL00rIA, AXKepena, pesynbTaTy.

MeTa cTaTTi nonarae B NOEAHAHHI NoAacHeHHA dakTiB nepebyBaHHA HSS y po3nadvi Ta HesHaaii
yepes BiAMOBY Bif, BUKOPUCTAHHA HOOTEPMIHIB, NPOMNO3NLIT MOPATYHKY LIAXOM BMKOPUCTAHHA
NOMIYEHUX | BUBYEHUX HAMWU PATIBHMX HOOTEXHOJIONIM | HOOHAYK, @ TaKOX Yy BUKNAAi BEAMKOI
HOOIHPOPMALT LWOAO yYacTi NpalwypiB YKpaiHLUiB Y NoAO0NAaHHI KPpM30BUX nepiodis »Kutta HSS
YNPOAOBX OCTAaHHIX AECATKIB TUCAY POKIB.

3aBaaHHA MM BOAYaeMO y AeTanbHOMY BMKAAA4i aBTOPCbKOI iAei BMNAMBY XMapHOTErOBOrO
MEXaHi3My MNOLWMPEHHA TEXHONOMYHUX | CEMAHTUYHUX AOCATHEHb 3 TEPEHIB KUTTA HaluXx
NpaLlypiB Ha 3HAYHY YACTMHY KOHTUMHEHTY €Bpasii, WO Mano HaCAiAKOM MepPeBarKHO MUPHE
dopmyBaHHA BCiei cy4yacHOi iHAOEBPONENCbKOI MOBHOI cim'i. MW nNaaHyeEMO BUKOPUCTATH
nybnikauito wiei ctatTi ana oTpumaHHs CBigouTBa NMpo BIAKPUTTA XMapHOTEroBOro MexaHiamy
BMHWKHEHHA | 3MiLlHEHHS IHAOEBPOMNENCHKOI MOBHOT CiM’i.

Y MeToAonorii MM MOEAHAEMO KAACUYHI AOCATHEHHA MOMEPeAHMKIB 3 HOBITHIMM BIAKPUTTAMM.
[loTpuMmyBaTUMEMOCA NPUHUMMNY FN0DaNbHOIO eBOMOLLIOHI3MY | Nopaan icTopuKa-bpaHuy3a O.
bpoaensa (1902-1985) npoBOAUTM aHaNi3 BEANKMUX CUCTEM i MPOTHO3YBAHHS iX PO3BUTKY AMLLIE Ha
OCHOBI BCix 3HaHb HSS, a He 0AHUX NKLLe AOCATHEHb OAHIEI-ABOX aKaAeMIYHMX HaYK.

Y cnoaisaHuMx pesyabTaTaX MM HE YEKAEMO MWTTEBOrO | 3HAYHOrO ycnixy. besnepeyHo — Haui
iHHOBALNHI BiAKPUTTA i HOONPOMNO3MLLii 3aC/IYrOBYHOTb Ha 3ara/ibHy 3aLiKaBAEHICTb HE TiNIbKK BCiX
3MI, ane 1 CBITOBOI HayKOBOI FPOMa/CbKOCTI. [TPUKPO, ane ABMULLE HaLLOro «HaABE/IMKOro CTPMOKa
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B HOOManbyTHe HSS» ranbmye i BM3HAHHA HOOIHHOBALLN, | IX BUKOPUCTAHHA. MW NOBTOPIOEMO
[ON0 BUMHAXiAHWKA eKONOoriYHMX Hayk Himua E. Tekkena (1834-1919), ekonponosuuji sKoro,
34icHeHi we B 1866 p., po3noyann BMKOPUCTOBYBATWU TiibKM B 1950-x pokax nicna cepii
rPaHAiO3HUX TAaHKEPHUX eKoKaTacTpod i JIoOKa/bHO-CMepTeibHMX 3abpyaHeHb Benunkmx o3sep y
CLUA i BogHMX axkepen y 3axiaHi €Esponi.

BuUCHOBKU | npono3uuii CKEPYEMO Ha MEPEKOHAHHA YMTadiB y TOMY, WO AtOACTBO BXE BiAYyBaE
HaCTaHHA 4eTBepTOi UMBINI3aLiMHOT HOOXBWAI, WO Hece 3 cOOOK 3aMilleHHA eKO/OrYHO
NECTPYKTUBHUX CY4aCHUX BUPODOHMUTB «EKONOTYHO-NIKYBAa/IbHUMW HOOTEXHoorismum». s
chepun rymaHiTapHUX 3HaHb MM MPOMOHYEMO CMiBBITYM3HMKAM PO3BMBATU HOOAPXEOJIOrit0 AK
KOMM/IEKCHY TOYHY HayKy, L0 BiAHOBAE Prehistory Ha OCHOBI i30TOMHOTO Ta iHWOro AaTyBaHHA
aptedakTis Ta cekBeHyBaHHs AHK 11 iHWKx 6inKiB ix opraHiyHoi cknaaosoi. Lie 3HaYHO NigBULLNTD
peHomMe BiT4M3HM Ha BCiM NaaHeTi, @ TOMY y4acHUKM MalnbyTHix cBiToBMX CamiTiB Mupy cTosun i
onaeckamm BiTaTUMyTb NPUOYTTA yKpaiHCbKOI aeneralii.

2. OCHOBHA HYACTHNHA

2.1. Npo BaAuUBICTb GYTYPUCTUYHOI HOOTEPMIHONOTIT A1A NOPATYHKY NOACTBA

He notpebye anoBeaeHb TOM oyeBMAHWMA GaKT, WO AyXKe TpuBane yAOCKOHaNeHHA HepBOBOI
CUCTEMM Yy BUNAAKY AtOAEN 338 MiINbWMOHM POKIB iX eBOOLIT CyNpOoBOAXKYBANOCA 3POCTaHHAM
CNPOMOXHOCTI MO3KY A0 34iMCHeHHA nepeabadyeHb He TifIbKM y CTaHi CBIAOMOCTI, a 1 Nifg, Yac CHy
YW NPOMIXHMX CTaHiB. HelloAaBHO HayKOBLi Brepwe A0CATAM AOCUTb AKICHOrO MOHITOPUHIY
Po60OTM MO3KY 1 BCE YacTille NULLYTb NPEKPACHi TBOPU 3 MOACHEHHAM 3aKOHIB MOro AifanbHOCTI
(ane obMeXRMMOCs BKa3iBKOIO Ti/IbKM TPbOX 3 BUBYEHUX HaMK KHUT [8-10]).

Xou icHye 6arato noAacHeHb PobHOTM MO3KY, ane 3i CBOro daxy i BNACHOro A0CBiAY MW BiAAaEMO
nepeBary Takomy TBEPAMKEHHIO: YCMilLHE MUCNEHHA | 34iMCHEHHA NPaBMUIbHMUX NPOrHO3iB BUMarae
Hacamnepes sKHaMbaraTwoi fieKcUKKM i BKasaHoi @. bpogenem BMCOKOI 06i3HAHOCTI «B YCiX
HaykoBMx dakTax». He 3abyBaemo mu i npo Te, wo B Ennaai chosBo «npobnema» mano ABa
3HauyeHHA: 1) ay»Ke cknagHe ANA NOACHEHHA iHWIM NoAMHI NOHATTA; 2) BaXKKe A1A BUPILLEHHS i
NPIOPUTETHO BaA)K/MBE B EKOHOMIYHOMY I COLIa/IbHOMY 3HAYeHHI TEOPETUYHE YM MPaKTUYHE
3aBAaHHA.

Y ubomy BCTynHomy naparpadi OCHOBHOI 4YaCTUHM MM XO4YEMO MEepPeKoHaTU uYMTadis
BMKOPUCTOBYBATM HOOTEPMIHM 1 iHLWLI «c/ioBa 3 MalbyTHbOrO» HaBiTb Y TOMY pasi, KoKW Bia HUX
BiAMOBAAETLCA «BCA €Bpona» pa3om 3 HAH YKpaiHn. 3aKoHM NOTiKK 1 iHWKX HayK HeBBaraHHi, a
TOMY MM BBAXAaEMO PO3MOBY MPO PUCKM MANOYTHLOrO AMLIE HA OCHOBI «NepeBipeHnX NoHATb 3
KNACMYHUX 3HAHb» HENPOAYKTMBHOI AN1A TOYHUX MPOTrHO3iB i HABITb HEKOPMCHOO B CEHCI BUTPATK
yacy. Mu xouyemo posect GOPCMarKopHy (HenepebopHy) «NOTPIOHICTb» COTEeHb | TMCAY
HOOTEPMIHIB AIK «C/iB 3 ManbBYTHLOTOY.

Y CcBOIN HayKOBIM AiANLHOCTI MM 3piZKa BXKe CTUKANUCA 3 TUM, WO peaakuinHi Konerii BiamoBaaan
Ham y TMX HaLMX NyBiKaLiax, aKi B HA3Bi YM TEKCTI LLMPOKO BMKOPUCTOBYBaAIM COBa «HOOChepay,
«HOOMearorika», «KHOOMUCNEHHN», KHOOHAYKN», KHOOTEXHOOTii» 1 iHWi noAibHi 3 npedikcom
«HOO-», AKMI MPUCYTHIN B BaraTbox C10Bax AECATKIB iIHA0EBPONENCbKMX MOB 3 YaciB Ennaam (ocb
TiIbKM @HTAINCbKA iX iITHOPYE MalxKe LiNKOBMUTO. A YoMy TaK?).

ToyHy BiANOBIAb Ha LUe 3anNMTaHHA MW OTPMMaAW TiNIbKKM NiCAA NPOBeAEHHA CchneliasbHOro
OOCNIAXEHHS, AKe MU y3araabHWAM y cTaTtTi [7]. ICHYtOTb He3anepeyHi AoKasu Toro, Wo nicas
cmepTi MN.T. ae WapaeHa i 3HUKHEHHA 3a00POHM BaTMKaHy Ha NOLWMPEHHS MOro KH1rn « PeHomeH
NOANHWY y TPOMAAI NPOBIAHNX HAYKOBL,iB CBITY BMHWK/IA aHOMa/IbHO 3aneKkaa cynepeyka woao ii
3MICTY i MOMIMBOrO BWMKOPWUCTAHHA. YpewTi BCi OMOBWANCA Ha3MBaTWM CAOBOM «HooOChepa»
LWapAeHiBCbKY spirit-00010HKY 3 MOEAHAHUX YCBIAOMAEHUX | HEYCBIAOMAEHNX AYMOK YCiX 3eMASH,
a B XKypHanu i KHWUru BCi€i ciToBOI chepm BMAaHb Sciences&Arts He nponyckaTy Le cnoso (60 BOHO
«TEeOoNOoriYHe») pasom 3 yciMma byab-aKMMM iHWMMK NOXigHUMU. Hacnigkm noaibHoro KoHceHcycy
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ONA BCbOro NOACTBA BUABWUAMCA HEraTMBHUMW Yepes rajibMyBaHHA HAyKOBWUX AOCAHIAXKeHb Ta
BiAXMIEHHA BCIX BiAKPUTTIB, AKi BUKOPUCTOBYIOTb «3abOpoHeHi npedikcnm Hoo-». PeanbHO Ha
NNaHeTi BUHWKNA AMBHA CUTyaL,ia, KOAM NPo ManbyTHeE 3abOPOHEHO BMCNOBMOBATMCA HA OCHOBI
HOBMX NOHATb | TEPMIHIB, agKe Y Npecy NPOHUKAOTb TiZIbKM CTApi TEPMIHM | MOHATTA.

Y CBOEMY CMNiAKyBaHHI 3i CTyJeHTamM Ta B HayKoBMX Mpauax y pasi obroBopeHHs npobnem
CbOroAeHHA i MabyTHbOro MW BUKOPUCTOBYEMO puc. 1, WO OyB CTBOPEHM MOro aBTOPamM
BoceHn 2022 poky ANA NiABULLEHHS NCUXONOTIYHOI CTIMKOCTI MO0 Ta BCiX YKPaiHLiB B yMOBax
BOEHHOrO CTaHy. BiH MakcMmabHO NOBHO MICTUTb BCi BiAOMi aBTOpam haKkTU M BUMIptOBaAHHA i Npo
YyKpaiHCbKy y4acTb y Prehistory, i npo csiTne mabyTHE, AKe BXKe HAAXOAUTb Yepe3 MoAoAaHHS
3arpo3 i Hebe3nek. BaknmMBe 3HAYEHHA MaAE BKa3iBKa Yy BEPXHi 4YacTuHi puc. 1 Ha dakT
NPUCKOPEHHA PO3BUTKY Ha MNAHETI aX TPbOX rN0BaNbHUX MErapeBO/IOLLIM, AKi BXKe po3noyanu
«3MiHIOBaTK BCe» | HagaBaTK HSS BenunKi Hadii Ha Kpalle.

MerauymHHuKamu BnnuBy Ha Bcix Homo e HeBigoMi ana 3MI Hoopesonwouii N21 i N22, no akux npuegHanack N23

N1 nonsrae B 3aMiHi eKOAECTPYKTUBHWUX HAABHUX BUPOGHULITE HOOTEXHONOTIAMY, WO HAJAKTL NOAAM NOTpPiGHe i NikyoTb goBKiNNA (nowyk - no Nooglossary)

N22 meHW nomiTHa | nonArae v cTEODEHHI NDABAMBOT KADTWHK Beicl @BONIOLIT HA OCHOBI i30TONHOTO Ta iHWOTo NAaTVBaHHA | CeKBEeHYBaHHA OpraHiYHol cknagosoi
My3efHUX | HOBMX apTedakTis. Bwe gosena, wo [onA (41 Gor?) gopy4una HOCIAM YKpaiHCLKWUX reHiB pATYBaTM NHACTEO

N93 HaicTapwa i cTocyeTeeA LLTy4Horo iHTenekTy. BoHa pisko npuckopunacs socesu 2022 poky i e Ha gonomory Hoopesontouiam No1 i N92
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P.S. Xoyemo nonepeguTH BCiX Npo Te, WO Ha 3axoAi 3 NeBHUX NPUYMH We NIBCTONITTA TOMY BUpilWMAKM 3a00pOHNTK Bei cnoBa 3 NiTepammn "Hoo" y BUAAHHAX 3i
cBiTy Sciences&Arts 3a equHM BUHATKOM. Lleid BUHATOK - TepMiH "Hooctbepa”, Wo 03Ha4ae YABHY "WapAeHiBCbKY" HaBKONO3eMHY spirit-06onoHky, AKY
chopmyoTe B3aEMONOB'A3aHi AYMKK MinbApAiB Homo. Tomy HoopeBoniouia pyxacTbeA 3 YKpaiHu i Big Hac y 4eproBuii pas 3anexuTb BCe MaibyTHe NacTBa.

Puc. 1. NMpaausa cxema eBotoLii HSS 3 HOBITHbOW HOOIHGOPMALLED 419 MCUXONOTYHOTO
3aXUCTY YKPaiHLiB (ceprneHb 2025 poky)

BiH MICTUTb KMUTTECTBEPAMKYIOUYY HOBITHIO iHGOPMaL,it0 ANA NOAONAHHS 3HEBIPU B ManbyTHbOMY
(Ha moBi difocodiB — HEraTMBHOI €cxaToNOT i), 3MiLHEHHS NMCUXONOTIYHOI CTIMKOCTI M MOABKU CUA
O15 onopy HamaZdHWKam, 41A NiKeigaLii BNAMBY palUMCTCbKOT BpexHi Ha yKpaiHL,iB Ta iHLWi Hapoau
CBITY.

[Ons uiei Hawoi cTaTtTi Hambinbwy KopucTb Big, puc. 1 MM BOIYaeEMO B AOKa3ax HE3aMiHHOCTI
BMKOPWUCTAHHA HOOTEPMIHIB «3 MalbyTHbOro», aAske BOHO BXE HaAXOAMTb HaBiTb 3
NPUCKOpPeHHsM. MaTepiafibHOO OCHOBOK HACTaHHA MWMPHOrO MaMbyTHLOrO 3i 3MEHLIEeHHAM
PU3MKY KOHOPOHTALLT 33 KUTTEBI PECYPCU MM BBAYKAEMO Hacamnepe HOOTEXHOOTIT i HOOHAYKMK,
KINbKICTb AKMX pO3MNoYana WBMAKO 3p0ocTaTh nicaa nodvaTky 2019 poky.
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Llle oAHMM HaA3BMYAMHO BAXKAMBUM aCNEKTOM puC. 1 € NOBIAOMAEHHA B MOr0 BEPXHIi YaCTUHI Npo
Tpu HGe3MerkHO BM/AMBOBI MEraHoopeBOOLIl, WO po3nodyann PATYBaTM JHOACTBO Bifd 3arpo3u
3arnbenii Bia Hebe3anekn NOCUNEHHA BOEH MiX NPeACTaBHUKAMM Pi3HMX HAPO/iB Yepe3 He3HaHHSA
CnpaBHboi Prehistory, yepes nindyptoBaHHA 3a4aBHEHOI BOPOXKHEYi | pO3NaatoBaHHA BXKE HIKOMY
He noTpibHoro 6a)kaHHA «MNOBEPHYTM Halwi BKpadeHi Boporom 3emni». LKigansicTb
TEPUTOPIaNbHUX NPETEH3iM CTae 0YEBMAHOIO MiCNsA BUMBYEHHA puc. 1 Ta yCBiAOMAEHHA TOro, Wo
HaBiTb B)e CTBOPeHi OakTepiasbHi HOOTEXHOAOrii 3HMLWYOTL NoTpeby B iHAyCTpianbHOMY
TBAPMHHWLTBI pa3om 3 Bi/ibLLOK YaCTUHOLO CiZIbCbKOrO rocnoaapcTaa.

Cnin Haragatv Npo Te, Wo puc. 1 CNUMPAETLCA Ha TBOPW aMepUKaHCbKOro coLiosiora i pyTypoaora
E. Toddnepa (1928-2016), akuMii 3anponoHyBaB A5 BCIiEl colianbHOI eBOMOLIT Nt0ACTBA MOAENb
TPbOX LMBINI3ALIMHNX XBU/b, LLO BKA3aHi y BignoBigHMX micuax puc. 1. Ane HaBiTb B HAMHOBILINX
KHMrax, CTBOPEHNX B OCTaHHI POKM CBOrO XUTTA, BiH HE MOMITUB NOABY HOOHAYK i HOOTEXHOOTIN |
3a/IMWMBCA NEepPeKOHaHMM MeCcMMICTOM LWOAO NoAin B MabyTHbOMY. BKaxemo 1 Ha Te, Wo e
Bigomiwmit dytyponor . Menoys, AKMIA 3 KoJleramm CTBOPMB HaMKPaLWMiA Ha NaaHeTi NPorHos
MalbyTHbLOrO (B NeplLuy Yepry — Tpu KHurm [11]) HaBiTb 3apa3 NOWMPIOE HEraTUBHY eCXaToorito i
3HeBipy B MalbyTHE (MaTepian iHTeps’to [12]), WO MM MOXKEMO MOACHUTU HeyBarok A0 PO3BUTKY
HOOHAyK i HOOTEXHO/OMIN Pa3soOM 3 MEPEKOHAHICTIO B HEMOM/MBOCTI BUMPOOHUUTB, AKi 6 He
WwKoAnAK i biocdepi, i nogsam.

Ha ubomy mu 3MyLLEHI NPUANHUTX HaBeAEeHHA A0Ka3iB TOro, WO NiKBiAALIA 3arp0o3 418 iICHYBAHHA
NOACTBA PAa3OM 3 TPAAMLIMHUMMN KiICTOPUYHMMMY MigcTaBamMu ANA BiMH i MacoBuX YOUBCTB CTaHe
MOKIMBOIO Yepe3 3aMiHy BCiX AECTPYKTUBHUX BUPOOHMUUTB i MPOLLECiB eKoM0TMYHO ideanbHUMM
HOOTEXHO/IoTiAMM | HOOHayKkamu (wisetechnology & wisesciences — Ui BapiaHTM TepMiHIB MK
PO3MoYaan BUKOPMCTOBYBATM B YCiX HALLMX 3BEPHEHHAX 0 aHITOMOBHOI ayAMTOPIT 3 BpaxyBaHHAM
NOLWMPEHOro TaM HEraTMBHOIO CTaBNeHHs A0 npedikcy «nN0o-»).

CnogisaTMmMemMoca Ha Te, WO Aigepu YKpaiHuM i BCi CAIBFPOMaAAHN NiATPMMAOTb HAc y NOLWMPEHHI
NOBiAOMAEHb NPO PATIBHI HOOMPOLLECK | BUKOPUCTAHHI IX «Ha KOXKHOMY KPOLLI».

MPOLOBXMMO Hally CTaTTiO Yy HanpAmMi BUKAAZy BHECKY BCIX «HOO-» B CTBOPEHHA MpPaBAMBOI
KapTMHW MOXOAXKEHHA | MNOWWMPEHHA iHAOEBPOMENCbKMX MOB Ta BIANOBIAHOI KyAbTypu 3
BpaxyBaHHAM y4acTi B LbOMY HOCIiB YKPaiHCbKMX rEHIB.

2.2. KOpOTKUIM ornan, Teopi NOXOAXKEHHS iHA0EBPONENCbKOI MOBHOI Cim’i

X0u Kaxum palnCcTCbKoi arpecii npoTn YKpaiHM 1 YMmMano iHLWKMX KaTakNi3aMiB i HeLLACTb 3aMOBHIOOTb
nosigomneHHAMM CBiTOBI ApykosaHi 3MI Ta IHTepHeT, Tema Prehistory B LWMPOKOMY CEHCI
NIMWAETLCA 30HOO NigBuMLLEHOT yBarn. loAasa HOOapXxeonorii AK TOYHOI HAayKM Ma€E HaCaigKom
nybaikauii ayxe BeNKMX HAaYKOBMX KOJIEKTUBIB, WO NPaKTUYHO 0Apa3y BUK/AMKAOTb LiKaBICTb
YKYPHaNICTIB Ta NoOABY TWUCAY MOBIAOM/IEHb Pi3HOro obcAry 3 He 3aBXAWM TOYHMM BUKIAAOM
peanbHOro 3micTy AocarHeHb ¢axisLiB.

3 HaMHOBILWMX 3apYybiXKHMX Ny6AIKaLIN BUAINMMO YaCTUHY TUX, aBTOPU AKUX ONUCYIOTb AaBHI noaji
3@ Y4acTio HOCIIB YKPAiHCbKMX FeHiB AAs BCIX TEPUTOPIN, Ha AKMX AOMIHYIOTb iHAOEBPOMENCHKI
moBu. CtaTTti [13-15] yTOYHIOOTL i AOMOBHIOKTL MaTepianun nonepeaHix nybnikauin [16-18]
HiNbLLIOIO KiNbKICTIO AocnigKeHnx aptedakTis, ane, 3arajlom He NPONOHYTb MPUHLUMMOBO HOBUX
BMCHOBKIB.

LLlo ripwe — BOHM He noAninwytoTb 6aveHHA Prehistory i cnupatoTbCs Ha CyKYMHICTb CPOPMOBAHMX
y nonepeaHi CTOANITTA ynepea)eHb, WO MICTATb rpybi MOMWUAKM B OUiHLI AiAAbHOCTI HOCIB
YKPATHCbKMX reHiB. LIi TOMUAKKM MatoTb BUTOKM 3 TUX YaciB, KoM YKpaiHa byna KonoHieto PocincbKoi
imnepiii MockBa pobuna Bce MOXK/IMBE A1 CTBOPEHHSA BpexnBmx MidiB Npo MUHYIe YKPaiHL,iB Ta
iX poni B CBiTOBIM icTOpIl. Ta 3p06MMO rONOBHI MOACHEHHA BXE NiC/AA aHali3y TeOPi NOXOAKEHHS
«lHaOEBpPONeicTBa», a cneply — npo Prehistory/
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HOBITHI BiAKPUTTA apXxeoaoriB CBiAYaTh NPO Te, WO «NOABIMHO PO3yMHUI Niasua Homo Sapiens
Sapiens (HSS)», npoaoBKyto4M NONOBATU Ha CYCiAiB Y NOEAHAHHI 3 KaHiDaNi3aMoM, AyKe aKTUBHO
LiKaBMBCA 3arOPM30OHTHMMW MOAIAMW M OAHOYACHO BXKe AECATKM TUCAY POKIB TOMY 3alMaBCA
NPOTOTOpPriBNE0 — 0OMIHIOBAB LLOCh BAAaCHE Ha BUPOOU UM LIKaBUHKM 3 TUX TEPEHIB, KYAN AaBanu
3mory aobpatmca Moro Ha AMBO ePeKTUBHI HMMKHI KiHLIBKW. Bbarato HOBMX BiAKPUTTIB HaBenu
[0Ka3W TOro, WO Hali npawypu Mo iHOo4YilM NiHii Ha niBHIYHO-3axiaHWX TepeHax Poaroyoro
MiBmicauA BUHAMLLAWM Cneplly TYMaHICTUYHWIA CBITOrNAL (AK cKasaHo y bibnii: cnoyamky 6yno
Cnoeo...) i Ha Moro ocHoBI B iHTepBani 15-10 TMC. POKiB TOMY 34iMCHMAM «nepLly TodPaepiBCbKyY
UMBINi3aLLIMHY XBUAO» — 3amiHy GayHICTUYHOrO KNTTE3abe3neyeHHs Ha arpapHe, Lo Ha3aBKau
NiKBiAYyBaNo KaHibaniam.

Halbinblie Hac Bpa3nao BCe, WO CTOCYETLCA BiAKPUTTA | NOrMMbAeHOro BUBYEHHS PYKOTBOPHOTO
ropba lebekni-Tene Ha Cxoaj TypeyunHm (3a40Bro 40 NpubyTTs TYPKiB-OCMaHIB LA MiCLMHA TUCAY
POKiB Mana BipMeHCbKy Ha3By MopTacap). Ha Hbomy Lie B 1996 p. Himeup K. LWmiaTt (1953-2014)
po3Konas i aocnianme deHomeHanbHi cnopyan — Kinbyesi meaanimuyri apeHu (KMA), ysBneHHn
npo CTPYKTYpPY i reorpadivyHe po3TallyBaHHsA AKMX Hagae puc. 2. CborogHi B TypedumHi po3KonyoTb
noHan gecate 06’ekTiB 3 KMA pi3HOi gockoHanocTi. JouifibHO BKa3aT, WO Ha MiBAEHHILLMX
TepeHax ManecTuHu Ta I3painto He BUABAEHO KoaHoi KMA, xo4 Tam TaKoxK BigbyBaBca nepexis, Bifj,
361paHHA/NONOBaAHHA A0 NPOAYKTUBHOIO C/I — PiNbHUUTBA | CKOTAPCTBa.
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o
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Puc. 2. Peanisauifa igei npocTopoBOi i YaCOBOi OPIEHTALLiT B KibLEBMX MEFANITUYHMX apeHaXx, Lo
H6yNM NPUrOPU3OHTHUMM 0bCcepBaTopiAMM

MopiBHAEMO pPO3KONKKM ropba Mebekni-Tene 3 roNOBHOK PEBOIOLLIEID B TOYHMUX HayKaXx, WO Mana
noYyaTkom 1896 piK, Ko dpaHuUy3-di3nk A. bekkepenb (1852-1908) BMABMB BMMPOMIHIOBAHHS
NPUPOAHOr0 YPaHy i UMM «BiAKPMB ABEPI» A0 NMPAKTUYHO YCiX Cy4aCHWUX HayK — BiA AAepHOI
di3NKM 40 eNeKTPOHIKM Ta iHWKX ABULL. LIMM BiH BUABMB MeXKi NPpUAATHOCTI MakpOoHayK i MOACHEHb
ABML, HALIOTO LLIOAEHHOIO OTOYEHHA, CNOHYKaBLLIM NPOLLEC AOCNIAKEHHA HEMMOBIPHO Manux Aaep
Ta eleMeHTapPHMX YaCTUHOK Ha OCHOBI KBAaHTOBMX HayK. [locnig bekkepensa — mexka MixK BeIMKMM
i HAAMAIMM, MiXK KNaCUYHOO | KBAHTOBOK MEXAHIKOL0.

Poskonku Mebekni-Tene noaibHi B cBiTi apxeonorii Ao ¢iznyHoro gocnigy A. bekkepena TMm, WO
BUABUAN ABULLA, AKI HEMOXAMBO BY10 NMOACHUTM HA OCHOBI BCiX PaHille HAaKOMUYEHUX BUMIPIB i
MipKyBaHb Npo Prehistory. 3amicTb dakTy NPo HECTIMKICTb aTOMIB TYT MAaEMO CMpaBy 3 AOKA30M
noYaTky Ky/AbTypW i rymaHiamy He 3 goanHu Hiny um MeconoTtamii, a 3 rop6is CxigHoT TypeydmnHm
ax Ha 5000 pokis paHiwe. Bumipn Biky nepwmx KMA 3acsiaumnmn gaty 13 500 pokiB, WO BUKAMKANO
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WKBAN HeAOBIpW i KPUTUKKM (Dyna HaBiTb HeBAana cnpoba yepes CyLOBWMIA NO30B 3aOOPOHUTH
NOWNPEHHA AaHWX Npo Febekni-Tene).

Akwo A. bekkepenb He mMaB KoAHWX NPOBJieM 3 OLHKOI CBOIX EKCNEepPUMEHTIB, TO «peHOMeH
lebekni-Tene» 3a3HAa€E BUAMMMX i NPUXOBAHMX aTaK HaBiTb cboroAHi. My nomiyaemo cnpobu
«omonoamtn KMA» (cborofHi HannowupeHiwa B eHupuknoneaiax i 3MI xnbHa gata 11 000 pokis,
Xo4 Ha nepuwux KMA 306paxceHi nodii, wio cmanuca 12 800 pokie momy) i HamMaraHHs AKoMora
pigwe 3ragysatn npo [lebekni-Tene 1 noHaa 10 noaibHMx Micub pPo3Konok. Lle pobnstb i
YKPAiHCbKi apxeonoru, i HaBiTb nepeBaykHa biNblicTb 3apybiXKHMX HAYKOBLIB, AKi He MatoTb
HbarkaHHA CTBOptOBaTM NpasamBy Prehistory Ha micli TUX ysiBAeHb, AKi BOHW OTPUMAaAM Bif yCix
nonepeaHix TBOPIB YNPOAOBXK HaBYaHHA Y WWKONAX Ta YHiBEpPCUTETAX.

Y Hac He byno ynepeasKeHb LWOAO NOHATTA «HAYKOBa iCTMHa» Yyepes 06i3HaHICTb Y TOYHUX HayKax,
[e KpUTepiem NpaBAMBOCTI i 3aCTOCOBHOCTI € He npunylleHHs «odiuinHoro nigepa B AaHoMy
CEKTOPI NYMaHITapHMX 3HaHb», @ AKOMOra TOYHIlli BMMIPIOBAHHA 3 NEPEBIPKOID pe3ynbTaTiB B
HbaraTbox nabopatopisx.

| M1 paaiemo 3 Toro 6e3nepevHoro ¢GakTy, Wo apxeonoria-XXI € KOMNAEKCHOK MOYHOK HAYKOI,
O BMKOPWUCTOBYE BEPLUMHHI AOCATHEHHA HAraTbOX Cy4aCHUX TOYHMX HayK — BiA di3nKK i30TONIB
10 aTOMHO-MOIEKYNAPHOTO Bi0NIONYHOrO CEKBEHYBAHHSA 3a Y4acTO CynepKoMN’ toTepiB.

i HoBIi HOO3HaHHA AannM Ham 3MOry 3anponoHYyBaTM HOBE MNOACHEHHA BuAineHHA HSS 3
TBAPMHHOTO CBITY i $OPMYBaHHA MPATPUMINIbCbKOTO ryMaHi3aMy AK LI IKOBUTO HOBOI CBITOrNAAHOI
napaAnrmu, Wo CTasa OCHOBOK NOAANbLIONO LMBINI3aLiMHOMO nporpecy ntoacrtea. PakTMyHo, Le
6yna Hala HOOTeopiA HEeONITUYHOT PeBOoIoLi.

TpaanuiiHo B TBopax .T. ae LapaeHa i cyd4acHMX aHTPOMOJIONIB Ta iCTOPUKIB 3aBXAM iCHYBaB
Haro/ioc Ha TOMYy, WO BiAMOBA Bif, KaHibaniamy 1 nepexif, 40 rymaHiamy CTaamca Of4HOYacHO 3
noasoto pabcTBa nicna nolwmpeHHa «nepwoi TobdaepiBCbKOT XBUAI» | GOPMYyBaHHA BENMKUX
cennu 3emnepobis i ckoTapis. Lle 03Havano, Wo rymaHiam BBaxKa/ v HAC/liAKOM eKOHOMIYHMX 3MiH,
KOJIM MONIOHEHOrO CTan0 BUTiAHO He 3'iaaTh, a NPMMYLWYBATH NPaLIOBATA B KalAaHKaX i KOPMUTK
xa3niHa i cebe. Yacosui iHTepsan — 9-6 TUC. POKiB TOMY.

Mu K 3anponoHyBanM i NponaryBanu LIAKOBUTO iHLWY YeprosiCTb MOAiM, WO CAMPAETbCA Ha
BMABAeHHA K. LLUmiagTOM Ta iHWMMKW apXxeonoramu A0KasiB TOro, WO BUHANMAEHHIO PINbHULTBA i
CKOTapCTBa nepeayBaan rnMboKi iHTeNeKTyanbHi 3ycnana Hawmx npaulypis 3 mexi 15 000 pokis
Tomy. Came TOAi po3noyano bopmyBaTMCA HOBe CBITODaYeHHA i BiaOyBCsA MOro peHoMeHaIbHN M
BMN/IMB Ha Nepexia Big TpaauuinHoro ana HSS KaHibaniamy Ha 3acagum rymaHiamy. 3pobunm ue we
14-13 TnC. pOKiB TOMY HOCIi reHiB YKpaiHL|iB, 3aXiAHOEBPONENCHKUX «PepMepiB», KypAiB, BipMmeH
Ta Ki/IbKOX iHWWX Hapoais. Bxke Toai Hyna BMCNOBAEHA i BTiNEHA Y WOAEHHE UTTA CBITOrNAAHA
ifes rymaHiamy (cnoyamky 6yno Cnoso...).

Ha uin oCHOBI CTBOPUAN CUCTEMY BUXOBAHHS MOOAi 3 PO3YMIHHAM HEMOKAMBOCTI MPOAOBKEHHSA
H6e3nepepBHUX BiMH i KaHibaniamy, a BX¥e Nicaa UbOro pPo3no4yanocs OAO0MALIHEHHA POCAMH i
TBApUH 3 GOPMYBaHHAM arpapHoro *utresabesneveHHa (ctatTi [19; 20] Ta iH.). TyMaHICTUYHWIM
NPayKpPaiHCbKMIA apXxeTun pas3om 3 PiIbHULTBOM MOLWMPMBCA 3 LbOro ocepesika Ha wWwumplli
npoctopn €Bponu 1 A3ii, 3anoyaTKyBaBLIM MNOABY BCbOrO iHAOEBPOMNENCHKOTO MOBHOIO i
KY/IbTYPHOrO CBITY.

iz, TMCKOM CUMIbHILLMX CyNepHMKIB Halli besnocepeaHi HeBUCOKI Npallypu (e 6ynm cdopmoBaHi
B MMiBHiuHiN Edionii we 60 000 pokiB TOMy «HaniBnirmei») amylweHi 6y NOKUHYTU AHATONILO |
NnepeHecTM NpPoOAYKTUBHE C/r Ha YKPAiHCbKI YOPHO3EeMHi TPYHTW, OpraHisyeaswu TpPUNiAbCbKY
KynbTypy. Cy4acHi reHeTuuHi AOCAIAMEHHA Hafanu [0KasW TOoro, Wo B Tpuninai noeaHascA
adpPUKAHCbKMI (arpapHuii) reHeTUYHUIM NOTIK (rannorpynu | Ta J2) 3 «MUCAMBCbKMMY» apiiBCbKMM
(rannorpyna R1a), AkKiA no nisaeHHMX nicax npubys B MNiBaeHHY EBpONy ax 3 AnTato.

Ha ocHOBI HalWMx 3HaHb 3 eKo10rii Ta eToNoTrii (e HayKa Npo 3aKoHW nosediHkM HSS) mm oTprmanu
He3anepeyHi 4oKa3W 3AUTTA B NPayKPAIHCbKY LiICHICTb ABOX 4OCKOHANOCTEN — oAHa Npubyna ax
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3 Edionii, iHWa nogonana A0Brui WAsx 3 AnTato. Lle reHeTuyHe 3AuTTa Ay»Ke BiaMiHHMX MixK coboto
nogen 6yno WacamBmMm ANa BCiX, aAKe BOHM ManM eKONOTYHI Hilli, WO NPakTU4YHO iaeanbHO
[AOMOBHIOBAN OAHa OAHY.

He onumcytoum BCi Cy4acHi 3HaHHA NPo MpaLlypiB, HAroJIOCMMO Ha TOMY, WO TpuNiNbCbKa KyAbTypa
BMPI3HAETbCA cepe HaraTbOX iHLLIMX MOBHO BiACYTHICTIO pabcTBa, piBHICTIO 060X cTaTel, rMmMbokKo
'YMaHICTUYHUM apXeTUNom, MUPHUM BUPILLEHHAM YCiX Hebe3neyHux KOHOAIKTIB M yCnilHUM
NOEAHAHHAM IHAMBIAYANbHUX PECYpCiB Ha KOPWUCTb CMiNbHOI CnNpaBu. He BMNAaAKOBO 3 AECATKIB
CNpob 0J0MALLHEHHS KOHEW EANHO YCilLHOW byna Ta, AKY 34iMCHUAM TPUNINbCbKI apil (Haronoc
Ha LUbOMY [OCATHEHHI MW BniepLle 3ycTpinn y beHomeHanbHil KHu3i [21]).

OaoMallHEeHHA KOHA W CTBOPEHHA TY)KOBOrO TPAHCMOPTY HaWMMKM Mpallypamn y BUABMEHOMY
Hamu Benukomy Tpuninni y noro mexax Big KapnaT go 3axigHoro KasaxcTaHy gano 3mory
npallypam opraHisyBaTW TOpPriBAO Ta obMiHM B 3axigHiM YacTuHi €Bpasii, a noasa HPOH30BMX
3HapsaAb A8 A0BOJ TOYHOI 06pobKM TBEPAOT M MILHOI AepeBUHM Masia HaCNiAKOM MNOSBY He
TibKM BO3iB i HOMOBMX KOAICHWUUb, @ M CNOPYAKEHHA AOCTAaTHbO MILHUX CyAeH chneplly Ans
npubepeskHOoro, a NisHille 1 ANA ANCTAHLIMHOMO NiaBaHHA. Byke B Ti AaBHI YacK «BULLIMM K1aCOM»
BBaXKanmcAa BOAXKI B cTNi CuHADaaa-mopennasLs 3 y3bepex 3axiaHnX 3emenb A0 NpuBabanBoi B
6e3nidvi acnekTis IHAiT. CydacHi HayKOBL,i paditoTb BUABAEHHIO CBiA4YEHb TOTO, L0 DAMMNYE A0 HALLMX
YaciB NOAOPOXKHI He pa3 BKasyBaaM Ha GaKT MOBHOI CMOPiAHEHOCTI BiAAineHnX OAMH Bif, OAHOTO
Ha BaraTo TMCAY KiNOMeTPiB Hapo,iB.

Y Uit Temi BinblW-meHW chOpMYBaBCSH KOHCEHCYC LOAO NMOYaTKy aKTMBHOI LiKaBOCTi €BpoMeNL;is
[0 CNOPiIAHEHOCTI MOBHMX XapaKTepUCTMK EBponn Ta IHAIT MalKe YBEPTb TUCAYI POKIB TOMY, KOU
H6pUTaHCBKUIN topucT-noAirnoT Y. [AxoHc (1746-1794) nicna pokiB npali y BEPXOBHOMY CYA|
BeHranii 8 KanbkyTTi noBepHyBca B JIOHAOH i B Mnpeci Ta BMCTynax nepen HayKoBUAMKU M
YMHOBHMKAMM HaBIiB Li/IKOBMTO He3anepeyHi CBig4YeHHA TOro, Wo iHAINCbKMIA CAHCKPUT Ta M YCi
iHOOaPINCBKI (Kpalle BUKOPUCTOBYBATU HE LM CYPXMUK, a YKpaiHCbke — jiHOOApiisCbKi) MOBM
MatoTb HaraTo cnibHOro 3 N1aTUHOK M TOrOYaCHUMM NPOBIAHUMM EBPONENCbKMMMU MOBAMM.

Llei imnyabc yBaru 40 MOBHOTO MUTAHHA B acneKTi 6axaHnX YCMixiB B KOJIOHI3aTOPCbKIN Ais/IbHOCTI
y XIX CT. 3yMOBMB aKTUBHE 3MaraHHA MiXX AeprKaBaMm Ta iX yHiBepCcUTeTamMmM B OpraHisauii BesIMKoi
KiNIbKOCTi KOMMAEKCHUX eKcrneamLii B ManoBigoOMi YaCTUHM CBIiTY, @ TAKOX CTBOPEHHS MOBHOI
KOMMNapaTUBICTUKK. baraTuit matepian i 3any4eHHs 40 Cnpasu NPOBiAHNX EBPONENCHKUX HAYKOBLLiB
TMX YacCiB MaB HaCNiAKOM CTBOPEHHA i AOCTATHE NiATBEPAKEHHA FiNOTE3M ICHYBAHHA KKOAMUCKU»
iHOooeBponencbKoi MoBHOT ciMm’i (IEMC) i rinoTeTUYHOI «NePBUHHOT» NPOTOIHAOEBPONENCHKOI MOBM
(MIEM). Himeubki niHrBICTM Manu HaWbinblWi ycnixv B OOFPYHTYBaHHI rinoTesn nokanisauii
«KOJIMCKMY» B YMMaNiin 3a NaoLeto 30Hi sicocTenis i cTeniB mix [HicTpom i Bonroto. A 3aranom
HapPaXoBYOTb axk NoHaA 70 BapiaHTIB po3TallyBaHHA «KOJMCKM» Y Yaci Ta NpocTopi EBpasii.

BXe Ha noyaTKy CBOIX AOCNIAKEHb MW BUABUAN ABULLE HE3HAYHOT YBary yKPaiHCbKMX apXxeo1oris
Ta iCTOPMKIB A0 NepLInX yCnixXiB HOOICTOPIT M HOOAPXeoNOorii NiCAA BUKOPUCTAHHA A0CATHEHb Qi3NKK
i30TOMIB i 3HAHb 3 FEeHETUKKU. Buainatoum TBopm Halumx cnisrpomaaaH (M. Bigeika, /1. 3anisHaAka Ta
iH.), BKaXemo Ha ix HeyBary [0 CBiTOBUX AocArHeHb y Prehistory (Hemae nocmnanb Ha C. Maabo, .
Paixa i YNeHiB IXHiIX HAYKOBUX rpyn) Ta KOHLEHTPALLIt0 YKPATHCbKMX TEKCTIB Ha AaHUX NPo KMIBCbKY
Pycb BXe nicna cnopyayKeHHs 3mMinoBKMx Banis.

Y KOHKYpPeHL,i Pi3HMX NOACHEHb MiCUA MOABM «NEPBMHHOI MOBM» HELWOAABHO MaKCUMYM yBarm
3BepTaNM Ha 30HY NOsBWM C/T i BKasyBa/M Ha AHATONIO, BBa)KalOUYM MEHL iMOBIPHON 30HY
YOpPHO3eMiB YKpaiHM. Po3TallyBaHHA «KOHKYPEHTIB» BKa3aHe Ha puc. 3.
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Puc. 3. KoOHKypeHL,ia aHaTONiIMCbKOI i CTEeNOBOI TEOPIN NOXOAKEHHA iIHAOEBPONENCHKOI MOBHOI
cim’i

Y nybnikauiax ao 2015 poKy ronosBHa yBara HaJaBanacA MNPUNYLLEHHIO NMPO PO3TallyBaHHA
«Konmckm» TMIEM y no3HayeHin UMPPO 2 30HiI, ane BKasyBaiM W Ha Te, WO HeobxigHO
LOCNIAXKYBAaTU MOXAMBICTb MOLWMPEHHA MOB Bifl «CTEMOBOI» KOAMCKWU. Ha puc. 3 umdbpamm 3
OKPEeCNeHU BENVKUIA KOHTYP CTapux NpuMnyleHb, a uudpamm 4 — yTOUYHEHWN KOHTYP 3HAYHO
MEHLLOT 3a PO3MipOM TepMuTOPii Ha OCHOBI BpaxyBaHHSA Bce 6inblWOi KiNbKOCTI AaHUX Bif
newmndpyBaHHA reHiB. 3e/1eHO0 3iPOYKO0 No3HaYeHU reorpadiyHmMin «UeHTp Barm» ans scix 103
iHOOEBPONENCbKMX MOB EBpasii, AKi BpaxosyBanu obumncieHHs K. ATKiIHCOHA i BKa3aHiy Moro cTaTTi
3. [peem [22], AKa 1 3yMOBWUAA YCMiX aHATONMINCbKOT KKOIMCKM Y.

Mn B TOM 4Yac BUABMAM He3anepeyHi AoKasn Toro, Wo TpuninbCcbKa KyabTypa i BignoBiaHa
LUMBINI3aLLA NiCAs NPUNUHEHHA «KNIMAaTUYHOIO ONTUMYMY) YaciB eHeoNiTy He 3HMKNa 6e3 chiais
(Tak nucanu i nNuwyTb Harato yKPaiHCbKUX HAyKOBLiB), a TpaHchOpMyBanaca y BeAUYEe3sHy
€KOHOMIYHY 30HY 3 ZoUiNbHOW Ha3Boto Beauke Tpuninaa (BT) mix Kapnatamu i LeHTpanbHUM
KasaxctaHom. Came BT i Bigirpano smpiwanbHy ponb y noasi IEMC. Ha uto Temy B il 3aCTOCYBaHHI
ONS MOACHEHHA MeXxXaHi3MiB MOWWPEeHHA NIEKCUKM, 3HaHb i TEXHOOrM MM Hanucann baraTto
HayKoOBUX cTaTel ([4; 23, 24], Ta iH.).

AKWO NOrNAHYTM Ha «CBITOBI nNoAaii», 7o nicna 2015 p. Yyepe3 NOWMPEHHA FTEHETUYHUX BUMIPIB |
BE/IMKE KaZlpOoBe Ta iHLEe PO3WNPEHHA AOCAiA)eHb Y Temi Prehistory noBHy nepesary oTpumana
Teopia NOWMPEHHA MOB 3i CTeniB YKpaiHM 3 HAa3BOK «AMHa», KKypraHHa» 4m NpoCcTo «CTenoBa».
I[HKOM Mana LWMPOKY Npecy «ribpuaHa Teopiay, AKa BPaxoByBala BHECOK B iIHA0EBPONENCbKI MOBM
PIIbHMYOTO NEKCUKOHY Bif, BUHAXiIAHWKIB ¢/T B AHATONII, AKMI Ni3HilWe 6yB Habarato Po3LWMpeHnin
HaWwWnmn npawypamm y Beanmkomy Tpuninni yepes BUMHaxXig KOHAPCTBA | CTBOPEHHA «KYXOHHOI»
mMmeTanyprii 6poH3n Ha liBaeHHoMY Ypani. KopncHoO BKasaTW Ha Te, WO paHille Bif, HayKOBLLB
3axopy CBil «ribpnaHUNY» BapiaHT MM onucann B [4].

Ycima cBoimu nybaiKaLiasMM MM He3anepeyHo (BOHW HIKOM He 3a3HaBaM KPUTKKKM, B0 cnupanunca
Ha nepeBipeHi dpakTn) AoBe M, WO Hacnpasi npoLec popmMyBaHHA iIHAOEBPONENCbKOT MOBHOI CiM'i
6yB Ay»Ke JOBroTPMBAMUM i CKAAAHMM, 3 AKOTO 3radaHi Ta iHWi 3apybixKHi HayKOBLLi BUXOMAIOOTb
OKpeMi GparmeHTU M akLEeHTYIOTb came iX, @ He BCHO CYKYMHICTb.
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2.3. XMapHoTerosa MmoZenb NOWNpPEHHs iHO0EBPOMENCbKUX MOB

XapaktepHo pucoto abcontoTHOT BinbloCTi BiAOMMX Ham 3apybiXHMX HAyKOBMX Mpalb Npo
BigdaneHe muHyne (npo Prehistory) € gucumnaiHapHa OOMENKEHICTb | NepPeKoHaHHA B TOMY, LLO
3axiAHWI HaYKOBMI CBIT 3 BUCOKOIO TOYHICTIO BiATBOPMB nogji, po3noynHatodn 3i CTapoaaBHbOro
ErMNTY | KTAMHAHMX» UMBINi3auin Mexnpiyua. OcobamBICTIO aBTOPIB L€l CTATTi € 3aliKaBaeHHSA
TOYHUMM HAaYKaMM | BUKOPUCTAHHA iX HaNBINbLLIMX 4OCATHEHb B aHani3i Prehistory i B HaBY4aibHOMY
npoueci.

Y 6araTbox CBOIX nonepeaHix nybaikaliax My akLEeHTYBaM TeMY YCMILWHOCTI PO3BUTKY HayK Ta
OCBITM TUX YW IHLLIMX JepPKaB Ha OCHOBI MOBHOI KOMMApaTMBICTUMKK. HanpuKknag, 3 HeaaBHbOI icTOpIi
€sponu 0cob6MBO NPOMOBUCTUM BBAYKAEMO NEPETBOPEHHA HIMELIbKOI MOBM B CBITOBOTO Nligepa B
HaykoBil chepi. Micna arpecii HanoneoHiBCbKoi PpaHL|il ycepeaMHi HIMeLbKOI Hawji BUHMK pyx A0
ob'eAHAHHA | BXe Ha No4YaTKy Lboro npouecy 8 ctonnui Mpyccii bepnini Binbrensm ¢oH N'ymbonbat
(1767-1835) (0aMH 3 KpaLWMX NiHIBICTIB ycboro XIX cToNiTTA) BUKOPMUCTAB TMMYaCcoBi NpaBa MiHicTpa
OCBITW 1A 3HA4YHOI peopraHizalii Bciei 060B'A3K0BOI | BULLOT ocBiTW. Cepen nMoro beanepeyHux
AOCArHeHb — 3acHyBaHHA B 1810 p. bepAiHCbKOro AOCAIAHMLBKOIO YHIBEPCUTETY 3 BEIUKUMMU i
[OCKOHa/IMMMN AOMOMINKHUMM MancTepHAmM. HoBWIA 3aKnan, i MOro KAoHW 6aMCKydYe BUKOHAAM
3aBJaHHA POOUTM BIAKPUTTA | BTIAOBATU iX Y BUPOOHWUYI TeXHONOTT UMBINBHOMO i BOEHHOIO
CNPAMYBaHHA. HimeydnHa WBWAKO CTana NiAepoM Y BWLLIMA OCBITIi Ta B MPUKAAAHMX HAyKaX, LLO
cepesl MHOXWHM HacNiaKiB Mano KpuBaBy CNpoby 3MiHUTM KOPAOHM M BCKO CUCTEMY KOOHIN
YHaCNiAOK NepeKoHaHoCTI Nigepis Liel KpaiHK B nepeBasi cBOEi apmii Ta il 030poeHHsA. MoniTUYHI
HaCNiAKW BiAOMI 1 MM iX aHani3yBaTh He Byaemo.

HaykoB0-0CBiTHi ycnixu HimeyumHn Oyam HacTiNbKM MEPEeKOHAMBI, WO B YCiX PO3BUHEHMX
Aep:KaBax TMX 4YaciB CTa/M MOBTOPKOBATM LEel NPUKAALA, LiKAaBUTUCA HIMELbKMMM BUAAHHAMM.
HanpwukiHui XIX cT. HimeubKa MoBa CTana ceiToBUM nigepom. Cnpasa AiMwna Ao TOro, Wo Ans
MWUTTEBOTO BM3HAHHA KOXHE MO104E ManbYyTHE «HaYKOBE CBITUAO» 3 DyAb-SKOI KpaiHW 3mylleHe
6yNn0 MaTK CTATTIO B AKOMYCb 3 HiIMEUbKMX akaaemivyHmx Zeitschrift. Tomy Ha noyaTky XX cT. 6e3
BOEH i HAacKMANA HiMeubKa MOBa OYKBasbHO 3amMo/0HMAE HAyKOBWM MPOCTIP i BiATiCHMAA Ha
MapriHecK BCi iHLLi TOroYacHi MOBM, ane Yepes3 opraHi3aLito ABOX CBITOBMX BilMH HiMLL Ha3aBKAaM
BTpaTW/1a BKa3aHe NigepcTBo.

Mm Haraganu Uen iCTOpUYHUIA GaKT 4/1A NOACHEHHS «XMAPHOME208020 MEXAHI3MY» NOLLIMPEHHSA
3HaHb | NPOTOIHAOEBPONENCbKOI MOBM 3 Benukoro Tpuninnsa Ha WMPWi TepeHWu, aaxe
npeacTaBHUKM DaraTbOX HapoAiB NPMOYyBanM Ha TEPEHMU KUTTA HOCIIB YKPATHCbKUX TeHiB Ans
3an03nYeHHA HaMBULLIMX TEXHO/IOTIN CBOro Yacy i nepeHocunu 8o cebe dodomy meau 8upobHUY020
3HAYeHHA.

Y Ti CTONITTA HawWwi npawypu 3 Beankoro Tpuninna ctanm HesanepeyHMmmn CBITOBMMK Nigepamm B
TOrOYaCHMX HAMBULIMX TEXHOJONIAX, WO 3YMOBMJIO 3arajibHy LiKaBiCTb i HamaraHHs sKOMoOra
NoBHillle BUBYMTK iX i nepeHecTn Ao cebe. Mu Habynn nepekoHaHHA B TOMY, LLO KEPiBHUKK
BiAJaNEeHMX AEpPXKaB i BEANKUX NAEeMEH NocuAann y MeTanypriiinii ueHtp BT Ha [lliBgeHHOMY
Ypani (noceneHHa Apkaim, FopHUI, CHMHTaLLTa W iHLWI) CBOIX MOcnaHuUiB (KynuiB-po3BiaHWKIB) 3
HaKa3oM pO3i3HaTW, AKMM TakMM AMBOM Halli npaulypy OTPUMYIOTb Miab i OGpoH3y be3
cneuianbHUX KOHCTPYKLM B MOBYTOBMX yMOBAX Pa3oM 3 KalllaMu Ta X1ibom.

BnABMNOCH, WO TONOBHUM «TEXHONOTNYHMM CekpeToM» Oyno BUMKOPWUCTAHHA B TOrOYaCHIM
MeTanyprii bepe3osozo 8yzinnA. Yepes BMCOKY MOPUCTICTb HaBITb B yMOBax clabKoro npoTary B
[OBri «apKaiMCbKin nedi» ue Byrinaa 3abesnedysano Temnepatypy, wo ax Ha 300 rpagycis
Llenbcis nepesuLyBana NOKasHUKM «HEMOPUCTOrO BYriANA» (Kam’sHOro 4m Bia TBepA0i AepeBuHM
— ayba, rpaba um iHWKX).

LLi mMipKyBaHHA CMOHYKaAM Hac BMKopucTaTu lyra-Mepexknagay ona aHanizy 3By4aHHA HaWoro
YKpaiHCcbKOro cnoBa «bepes3a» Ha iHwmMx moBax. Ocb Meplnin OTPMMAHWMN HaMK BpaxKatoue



«Scientific Research and Experimental Development» (October 2-3, 2025). London, England I

NepeKoHANBUIA Pe3yNbTaT ICHYBAHHSA «XMapHOTEroOBOro» MeXaHiamy NolMpeHHA cnosa «bepesay,
WO NPUCYTHE B ycix moBax |EMC, ane Moro cnoTBOPEHHsS NPONOPLIiMHI BiACTaHI Big BUPOOHMUMX
LeHTpiB Benmkoro Tpuninns 4o MicLleBOCTI, 3BiAKM NpUbYB «KyneLb-po3BiaHNK» — Bsapo3a (6in.),
bepésa (poc.), bpesa (bonr., cepb., maken,), breza (cnosa., cnoBeH., XopB.., 60cH.), brzoza (nonb.),
bfiza (uecs.), berzas (nuT.), bérzs (nat.), birke (Him., dpunsbKa), birk (aaH.), birki (icn.), berk (Hioep.),
birch (anrn.), beithe (ipn.), betula (natmh.), betulla (itan.), abedul (icn.), bétula (nopt.), bouleau
(bpaHu,), bjork (wsega.), bjgrk (Hops.). PiHKM HIYOro He 3aN03MYNAN 1 Ha3MBatOTb BepisKy «koivu»
(ecToHU;i i Backu Aianm Tak camo, TOMY Yy HUX «kask» i «urkia»).

Y naHuM MOMEHT BKa3aHui [epeknanaay micTUTb Tak 6araTto MOB, O MOXHA JIETKO NPOCTEXUTH
KislbKa rOJI0OBHMX TPac XMapHOTEroBOro NOWMPEHHA CNiNbHMX 404 BCiei IEMC TeXHONOTIYHMX TeriB
3 Benukoro Tpuninna: 1) niBaeHHUA Waax 3 GOpMyBaHHAM NaTUHCbKOTO betula; 2) WKpoTHUI 3
dopmyBaHHAM birke - birk - berk - birch (ppaHLy3bke bouleau My BBaKaeMo NeBHUM BUHATKOM);
3) nicoBuit no Tpaci Ypan - CKaHAMHABIA, A€ KWUAM Ti YMCNEHHI HEeBEeNWKi Hapoau, Bia AKMX
3YCUMIIAMM POCIAH CbOTOHI HE NNLLIMAOCA MalKe HIiYoro.

[0/NI0BHOK MepeBaro HalWol XMapHOTEroBol Teopii Hag, yCiMa iHWWMM MU BBAXKAEMO NErKiCTb
MOLWMPEHHA MOBW HaWKMX MpaLlypiB ax 40 reorpadivHnx mexk (oKkeaHis, rip Ta iH.), BKAOYaOUYM
TepeHu BiABEPTUX BOPOriB, SIKi BCE K Mann rocTpy noTpeby B HAABMCOKMX TEXHO/OTIAX, @ TAKOXK
BiACYTHICTb HEODXiAHOCTI A1 HOCIIB YKPaTHCbKUX TeHiB 36pOMHOro 3aXOM/IeHHSA BCIX 3eMe/ib MixK
ATNaHTUKOLO i nycTenamm 3axigHoro Kutato.

Bci cyyacHi HamaraHHs BigBepTUX HeJ0bpPO3MUAMBLIB Ha 3axoAdi 3BUHYBATUTU HalMX Mpallypis
(BOHM TX Ha3MBaAOTb K AMHMKAMMNY) Y BUHULLEHHI XN1ibopobiB ax Ha beperax ATNaHTUKN, € YNCTUMMU
HaKk/fenamu, agxe Hikoau B ictopii HSS xnibopobu He NPoBOAMIN CTRIMKUX KIHHMX UM iHLIMX aTaK
Ha cyciais. BennyesHa iHOOEBponencbKa MoBHa cim’'a chopmyBanaca «cama coboto» yepes
KYAbTYPHI Ta IiHWI KOHTaKTW, 4epe3 MPUMPOAHY JOACbKY LIKaBICTb MPO YMOBU KUTTA «3a
FTOPU3OHTOMY.

3aKiHYMMO LEen BaXKNMBMI ANA CTaTTi NiAPO34in HaragyBaHHAM Mpo Te, WO po3naj Benukoro
Tpuninns ctasca Yepes «MuUaoBY 3UMY», CTBOPeHY merasmbyxom ByskaHa CaHTopiHi B 1628 poui
00 H.e. B Erercbkomy Mopi, Ta iHWWMW HECNPUATAMBUMM MNPUPOAHMMM YMHHUKAMK, fKi B
CYKYMHOCTI 3yMOBUAN HabaraTo KOPOTKOYaCHiLLY dba3zy npouecy NOLWMPEHHA
NPOTOIHAOEBPOMNENCLKOI  MOBM 4Yepe3 BMMYLLUEHY eMirpaLuito  HOCIIB  yKpaiHCbKUX TeHiB
(HamBigOMIWMIA NpMKNag UbOro — noxia apiis ax B IHAIIO, Ae CbOroAHi *MByTb NpnbamsHo 200
MJTH. HalWWX FTeHEeTUYHUX POAMYIB).

2.4. KpUTUYHI 3ayBarKeHHA A0 3apybixkHux nybnikauin npo IEMC

XapaKTepHOI PMUCOLO 3MiH B TEMATUL HAYKOBMX AOCAIAKEHb Ta IX BUCBITAEHHI Y 3MI M1 BBaXKaemo
3pOCTaHHA NybHAIYHOT LIKAaBOCTI 40 apXeosorivyHMX BiAKPUTTIB, GOPMYBaHHA XBWUAb BTOPUHHUX
nybaikaLi nicna KoxxHoi BeAnKoi npaLi, onybaikosaHoi B Nature, Science 4u iHWOMY BNANBOBOMY
XypHani. Ta iCHye M HeraTMBHA TEHAEHLIS BUKOPUCTAHHA NepeBipeHnX GakKTiB (He Kaxkydyn npo
MidKM Y NPUNYLLEHHA) ANA AOCATHEHHA TUX UM iHLIMX Lien yY4aCHUKAMM CBITOBOI KOHCLIEHTANbHOI
BiMHM. TyT 6e3ni4y HeraTMBHMX AOKa3iB HaZA€ «MNyTiHCbKA pallKkay, afe MU BiAMOBMMOCS Bif ix
OLIHKM 4YM onucy.

Ham HabaraTo UikaBilwe, Wo BiabyBaeTbCA HA 3ax0/i B CEKTOPI HOOAPXeoNorii Ta HooicTopii, Ae
HAaKOMUYYOTbCA TOYHI JaHi 3 i30TOMHMX Ta iHWWX AOCNIAXEeHb apTedaKTiB. Halwe BMBYEHHA LbOro
MUTaHHA 3aCBiAYYE ICHYBAHHA 3HAYHOI KibKOCTI HEAONIKIB HEe B OnMcax TOYHWUX BUMIpIB, a B
06roBOpeHHi pe3ynbTaTiB B NPOLLECi ONUCY eKCNaHCIT XMBMX Ntoaen i NoB’A3aHNX 3 HUMM MOB Ta
iHWWX 3HaHb. TYT MW MOMITUAM HaraTo NPUHLUNOBUX HEZOIKIB, MPO AKI MW MOBIAOMAAEMO MO0
3 MeTOo POPMYBAHHA Y HUX HE TiIIbKM KPUTUYHOTO MUCIEHHSA, @ 1 NPAKTUYHMX HaBUYOK BMABNEHHA
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y MNoTOKax @enKiB i PiBHOMAHITHMX BUraJOK TOrO0 HEBE/IMKOro BiACOTKA, WO CTOCYETLCA
nepesipeHnx GaKTiB AK YaCTUH HarkaHoi |cTUHM.

Obepemo 3 6aratboxX MOMXKAMBMX MPUKAAAIB HAyKOBi Mpaui OAHOro 3 JMiAepiB NaneoreHeTUKM
amepuKkaHua [eBsiga Palixa i Moro BMAaTHY KHUTY 3 OrA840M BCiX A0CAiaxeHb [25]. Y Uit KHK3i BiH
CNYWHO BKa3zye Ha GOPMYBaHHA Cy4aCHMX 3aXiAHOEBPOMEMLIB Yepes 3/IUTTA FeHiB TPbOX rpyn
nnemeH: 1) npagaBHiX MUCAMBLIB-30MpPayiB, AKKX LEe B NaneoniTi BUTiCHMAM HSS; 2) BUHaxigHWKiB
c/r, AKi npuAwaM 3 AHaToAii; 3) YONOBIKIB-CTENOBUKIB ax 3 Cubipy, akux [. Palix Ha3mBae
«AMHWUKaMW» | BKA3YE, LLLO BOHK Yepes MiBHIYHY APpuKy dicTanuncs nisaHa 16epii (Ilcnawii) i nisHiwe
BMKAMKANN «3HUKHEHHA YK 3aHenan» Yo/0BiUYMX TeHiB 3emnepobiB i Ha KOHTUHEHTI, i Ha
BpuTaHCbKMX OCTPOBAX.

YacTuHa 3axigHMX HaYKOBLIB i OiNbLWICTb XYPHANICTIB CNPUNHAAM KiHeUb NonepeaHboro peyYeHHs
AK BKa3iBKY Ha BUHMLIEHHA 3emnepobiB  SAMHUKAMU-CTENOBMKAMM, MPOTrONOCUBLIN X
HaMbINbWMMKM «reHoUMAHWKaMN» B icTopii EBponn. Lle 36o4yeHe TBEPAKEHHA NIETKO MOACHUTK
TUM, O MiCAA MOHTOIbCbKMX aTak B r0/10BaxX Cy4aCHWX EBPOMENLLB CIOBO «CTEM» TOTOMXKHE AKLLO
He «AMKYHCTBY», TO LWOHaMMeHLle «BapBapcTBy». Lla 3nicHa ykpaiHodobia AocuTb LWBMAKO
NPUNMHUANACA cama CODOIO Yepe3 BUABMEHHA YECHMMM HayKoBLAMM TOro GakTy, WO B CKAAA]
«HOCITB CMBIPCbKMX YOM0BIUMX FeHiBY» CAif aKypaTHO po3pi3HATM ABi ranaorpynn — Rla i Rlb.
Mepla cTapilla Ha KifibKa TMCAY POKIB Bid APYroi i BXKe Y TPUNINbCBKI YacK CTana BaxkAMBOIO 1 AyrKe
iHHOBALLIMHOK YaCTUHOM YKPAIHCbKMX Y0/10BIYMX FEHiB, OCHOBOW MosABM Benunkoro Tpuninns Ak
BMTOKY BCi€i 'yMaHHOT 4YaCTMHM iHAOEBPONENCTBA aX A0 Mepuaiany bepniHa.

A oT rannorpyna Rlb Bigpi3HAETbCA He Tak «MOJIOAICTION, AK BUOOPOM il HOCIAMM arpecnBHOTO
apXeTuny i BCAaBAeHHA TUX, XTO ybuB Oinblue He CTi/IbKM BOpPOriB, AK cyciais. Hacnpasai
reHoUMAHMKaMM i NpallypamMu cy4acHUX 3axigHoeBponenis € Hocii R1b.

Lle Ti arpecopwu, WO po3noyaan cBoi aTakm Ha Cxia nicaa NOBHOMO 3aBOKOBAHHA 3ax0o4y | BUHWULLEHHA
npadepmepis 3 X BMiHHAMM Ta rymaHismom. Hocii R1b po3novann atakyBaTu TepPeHW HallmX
NpaLlypiB Ta iHWKMX ca0B'AH. Mpo iX rpaHAio3Hy | NpoBasbHY aTaky 3250 poKiB TOMy B HamaraHHi
0BO0AITU «BYPLUTUHOBUM LUASXOMY» Bif, BanTukKM Ha MiBAeHb | NepeTBopUTK BCiX CN0B'AH vy pabis
MW Ay»Ke AeTaNbHO MOACHWUAM Yy TPbOX BEAMKUX CTaTTAX [26]. ATakm npunuHmuamca ax Ha 2000
POKIiB, ane (BCi Le BYNAM B WKOAI) He HazasKan. Cnogisaemocs, wo [. Palnx cborogHi po3pisHae
R1laiR1b.

HocarHeHHa [. Paixa i maixe 200 cniBaBTopiB y cTaTTi [18] Mann 3HauHi, ane Bce »* HabaraTo
MeHLL Ty4Hi ana cBiToBmx 3MI HacniAKKM, AKWO NOPIBHIOBATM 3 axKioTarkem Bia cTaTTi [27], AKy B
2023 poui M. XerapTtn i Moro Konern onybnikysann B Nature.

Y 6araTbox TMcadYax 3MI-cTatel 3 aHani30M L€l Npaui M KOMEHTaPAMM WOA0 KBUPILLEHHA B Hil BCiX
3araZlok nosBM iHO0EBPONENCbKOI MOBHOI CiM'i Ha OCHOBI HOBOI ribpnaHOI Moaeni» HaBoAMBCA
puC. 4, WO 3aCNYrOBYE HAJIEXKHOIO KPUTUUYHOTO aHani3y.
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Puc. 4. IHaoeBponercbka MOBHa ciM'a nodana po3xoanTtuncsa npmbansHo 8 100 pokis Tomy 3
TepuTOopii, WO po3TalwoBaHa Ha niBaeHb Bia KaBkasy [27]

Y CBOIX KOMEHTapPAX MM BKA3YEMO, WO LMTOBAHA CTAaTTA HE MAE MiACTaB BBAXKaTMUCA «NepLmm y
CBITi onucom ribpuaHoi mogeni noasun IEMC», agke i nepeaysana i Hawa cTaTTa [4], i npau; iHWnx
aBTOpPIB, AKI HaM HeBIAOMI.

HaBeaeHi Hamu y nonepeaHi YacTuMHI Liel cTaTTi AaHi Wo/a0 peanbHoro Prehistory B acnekTax
nepexogay Homo Big KaHibanismy (TouHile — dayHICTUYHUX 3aKOHIB MKUTTEAIANbHOCTI) A0
rYMaHiaMy W arpapHoro XutTesabesneyeHHA 3acCBiAvytOTb, WO 3 CAaMOro no4aTky nepexia,
BiAOYBaBCA 3a Y4aCTHO HOCITB YKPATHCbKMUX FeHiB 1 NpeACTaBHUKIB iHLWMX HapoAiB. TaKk cTanocs, Wo
ni3Hille ManbyTHI Kypan i BipMeHn 0bpanu BiB4apcTBO i NiaHAANCA Ha BipmeHcbKe Harip’s, Ae BiBLi
M iHWI KONMWTHI Mafin LiNopiYHe XUMBAEHHS (Ha piBHI MopaA YAITKY TpaBa BUropasa). Tam BOHM 1
MUBYTb HMHI, XO4 Nif, TMCKOM 0OCTaBMH cHOPMYBaIM BENUKI Aiacnopwu.

LLloMHO CcKa3aHe Aa€e Ham 3MOry CTBepArKyBaTW, Wo cTatTa-2023 1. XerapTu i Moro Koner mae
BY3bKO AMCUMMNAIHAPHMIA XapaKTep 3 BMKOHAHHAM BWMAATHOMO FEHETUMYHOTO i JMiHIBICTUYHOTO
aHanisy. Bce x 6e3nepeyHo TOYHI reHeTUYHi AaHi MM BBAXKAaEMO JiMlle AONOMIKHUMUK, 60 AaTh
PO3XOMKEHHS IHAOEBPONEMCbKMX MOB i bopMyBaHHA BCiei ciMi OTPUMMaHi came MeToAamu
KOMMNapaTUBICTUKM. [OPiIBHAHHA OTPMMAHMX MOMEHTIB «PO3XOAKEHHA» HEMOraHO Y3roAKYETbCA
3 pesy/ibTaTaMMU, ki BXe BKasyBaM He MeHLW KBanidpikoBaHi HaykosLj ([28] Ta iH.).

A oT cnpobu NPOCTOPOBOTO BiATBOPEHHA HEBEIMKOI YaCTUHM iHGOPMaLLT NPO NOWMPEHHA MOB Ha
puc. 4 aBTOMATUYHO CNPUIMMAIOTbCSA YMTa4aMM AK KapTMUHA eKCNaHCil HOCITB LIMX MOB — MAEMEH i
HapoAiB. TyT B¥e NOMUAKY pobaaTb YMTaui, aaxe Yacto byBano (Hanbinblue Le NOMITHO Y Halli
[OHI), KOAM KyNbTypPHUI BMNAMB 4Yepe3 3anpornoHOBaAHMI HaMM MexXaHi3M XMapHOTeroBoro
NOLMPEHHA iICTOTHO 3MiHIOBAaB MOBM | 6e3 BOEHHOIO UM iHLWOro BTOPrHeHHs. AsTopu cTatTi [27]
MOT/I1, ane He BKa3aau Ha Te, Lo:

1) BuHaxia rymaHiamy, c/r i nNo4aTKOBOI YaCTUHW MPOTOIHAOEBPOMNENCHKOI MOBM HaWMMMK
npallypamm Ta iHWKMMKM NNeMeHamMm CTaBCA B iHTepBani 14-9 TnC. poKiB TOMy Ha TepeHax Cy4acHol
CxiaHoi TypeyymHuM, a He Ha KKOPUYHEBIN NAAMI BipMeHCbKOro Harip’a», AK BKa3aHoO Ha puc. 4;

2) noWwmnpeHHnA MWAo He 3 BipmeHCcbKoro Harip’s ynonepek xpebTiB KaBKasy Y3108 MepuiaHiB, a
[ly>Ke MOBINbHOK WMPOTHOK eKCNaHCieo Ha 3axia B €Bpony No NpuaaTHUM Ans ¢/r TepeHax, ae
«NOAOPOMKHI» BUPOLLYBaAN NOTPIOHE ANA XKUTTA;
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3) BKasaHa Ha puc. 4 «yKkpaiHCbKa» 3eneHa NAAMM YyTBOPWMAACA Yepe3 BUTICHEHHA MOPCbKO
BOZIOO HALIMX MpallypiB Ha NiBHIY 3 TepeHiB aenbT AyHato, AHinpa i [AHicTpa (niBHiYHOro bepera
npicHoro o3epa MoHTiAa);

4) 3apybikHa HayKa 4yepes OTOTOMKHEHHA CNiB «CTen» i «AMKYHCTBO» HaBiTb 3apa3 He 3rojHa
CMOKIMHO cnpuimaTn TpUNiNbCbKy KyAbTYpy 3 yciMma ii peHOMEHaNbHUMU [OCATHEHHSAMM, He
Kaxkyun Bxke nNpo Bennke Tpuninnga 3 MOro TpMBasMMM COLLIaIbHO-TEXHONOTIYHMMM BNAMBAMM, LLO
chbopmyBanm iHAOEBPONENCHKMIA CBIT, CMi/IbHICTL MOB i MOAIOHICTb KYAbTYP;

5) 3eneHa nnama Ha puc. 4 oxonie NpUBAN3HO TPETUMHY naolli Bennkoro Tpuninna, a 3eneHi
CTPININ 3 NAAMM 03HAYaOTb PYX TEXHOOTIN | KYNbTYPU, @ He TpacK aTak apMilt npaLlypis.

6) HaBiTb Nigepun-reHeTMkn cBiTy (aAK [. Palix 3i CLLIA) aKocb HE NOMiYatoTb TOro, WO 3 3axiAHOro
ANTalo NPUALLAN He TiNbKKU T'ymaHicTh 3 ranaorpynoto Rla, a 1 peanbHi 6aHANTM 3 ranaorpynoto
R1b. «O36p0OEHI» BEANKOTPUMINBCbKMMMN TEXHONOTIAMK, BOHM MO NMiBHIYHOMY y36epeKKio AGpuKM
Anictanncs |6epii, nerko BUHUWMAN depmMepiB Pa3om 3 iX T'yMaHi3MOM i HaB'A3anM XKiHKam Ta
CNiNBbHUM AITAM arpeCcuBHUIN «aTNAHTUUYHWI apxeTun». HacTynHi maike 4 000 pokis 3anoBHeHi
BiMHAMM, XPECTOBUMM NMOXOAAMM, iHKBI3ULIEID, CNANOBAHHAM «BiAbOM», CTBOPEHHAM KOJIOHIN Ta
CBITOBMMM BilHaMM 33414 iX NOBHOro Nepepo3noainy. Puc. 4 i BignosigHa cTaTTa HE MICTATb HaBITb
MiHIMa/IbHMX BKa3iBOK Ha HOCIiB reHiB R1b i IpnYMHM cydacHOro cBiTornsaHoro noainy €8ponu Ha
3axig i Cxia. Big3HaumMmo © Te, wo 1i aBTOPW He 3PO3YyMIiAM MPUYMHY, 4Yac i WAsX NoABK
iHooesponenyis B IHAiT 11 Mepcii.

3. BUCHOBKM | npono3unuii

MNosiBa 3acobiB i30TONHOroO AaTyBaHHA apTedaKTis Ta cekBeHyBaHHA JHK ix opraHiyHoi cknagoBoi
3YMOBJ/IIOE NOCKIEHHSA Ha 3ax0/j NOTOKY BEIMKMX NyOAiKaLLii 3 HOBMMW AaHMMK Npo Prehistory Ha
iHOOEBPOMENCbKUX TepeHax i Mano He HesnepepBHMM pesaryBaHHAM CTaTTi «IHAOEBPOMNENCHKI
Mirpauii» y cBiToBIN Bikineaii. Ane B 0CTaHHI POKM BCTYMNHa Mana i€l cTaTTi po3no4Yana irHopysaTth
BHECOK «aHaTONINCbKOT KOIMCKM» i BCi MirpaLjii BiATBOPIOE CTRIIAMM, L0 PO3MOYNHAOTLCA 3i CTENIB
YKpaiHu 33 y4acTio «AMHUKIB (KypraHuis)». OcobimMBoi ropaocTi MM He BigdYyBaemo, aaske 3axia,
PO6UTL MOABIMHY MOMWKY, ITHOPYOYM BEAMKI UMBINI3aLIMHI BHECKM HOCITB YKPAiHCbKMX i
EBPONENCHKUX «pepmepis» y NosABY 1 NolmpeHHs ¢/r 3 AHaTonii Ta 6e3niacTaBHO 3BMHYBaYyHOYM
«AMHMUKIB» Y 3HUKHEHHI reHiB «bepmepiB» B 3axiaHi EBponi (HacnpasAi Len reHouna B iHTepBani
6-4 TUC. POKIB TOMY BYMHMAM NpPaLLyPM Cy4aCHUX EBPOMENLIB-aTNAHTUCTIB 3 4YO/0BIYOIO
rannorpynoto R1b).

Ta 3HAYHO HEMPUNHATHILLMMM MM BBAXKAEMO HEMNOOAMHOKI cnpobu 3apybixHMX ykpaiHodobis
NPOro0CUTL HaWMX MpallypiB HAMripWMMKM 3 EBPOMENLIB Ta iX BNepTe HamaraHHs BCOAM, A€
Tpeba nNucaTn KTPUMINBCLKUN» UM «YKPATHCbKMIAY, BUKOPUCTOBYBATM C/I0BO «POCIMCbKNIM». CXOMKe,
L0 BOHM HamaratoTbca cnogobatuca B. MyTiHy 1 06rpyHTYBaTM MOro 6pexHio B CTUAI «YKPaTHLL BxKe
BKpanu Prehistory y pociaH» 3aa1a 3MmiLHEHHA HEHABUCTI HaceneHHs PO go YkpaiHn Ta yKpaiHuis.
BKarKemo, Lo HalMcyYacHilWni BUKNAL, Ha OCHOBI HOOAPXeo/Oorii Ta HooICTOpPIT NPaBAMBOI icTOpIi
NOABM «POCIMCbKOT KyNbTypu» 3 ii 3004eHHAMW MW 34IACHMAM B KOJMIEKTMBHINM CTaTTi B
MiXKHapPOAHOMY KypHani «paanb Hayku» [29].

Halw po3rnag rofoBHUX TPEHAIB B €BOJIOLLIT FOIOBHUX aKLUEHTIB B 3apybixKHMX NybiKaLiax Ha Temm
[EMC cBig4YMTb NPO NOBINBLHICTb NOLWMPEHHSA NPaBAM i BCE LLLe BENUKUI BNAMB GiHAHCOBMX Ta BCiX
iHWWX 3YCWAb POCIAH Has's3yBaTM Mid NPoO BWAATHI M BCEnAaHeTHi nepeBarM POCiNCbKOI
NiTepaTypu, KyNbTypU | HaBITb « AYXOBHOCTIY.

ToMy MW 3aKNMKAEMO HAYKOBLLIB-CMIBBITYM3HMKIB CKEPYBATM CBOI 3yCMANA HA MOBHY ANiKBiAaLLitO
BCiX BHYTPILWHIX MOBHUX KOHGPOHTAL,N, MOWMPEHHA i 3aCTOCYBaHHA B HAYKOBO-OCBITHIM cdepi
3raJaHnx HaMM Ta BCiX iHWKWX AOCATHEHb HOOICTOPIl, HOOAPXEeOoNOTii M pewTn YacTUH r1obaNbHOT
ryMmaHiTapHoi meraHoopesoatoL,ii No2. barkaHo 3anyumti 3MI, yKpaiHOMOBHUIM IHTEPHET 11 3arasiom
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BCIO CMCTEMY OCBITM 3 OXOMAEHHAM He Ti/IbKK TiEl MONOAI, AKA NPOXOAUTL CTaaito GOPMYBaHHA
ciTornaay (16-19 pokis), a 1 3arany AOPOCAOrO HaceneHHA. HeobxigHo ePpeKTUBHO BUKOPUCTATK
CY4YacCHy NigBMLEHY LIiKaBICTb 40 repoismy YKpaiHLUiB, agxe Ha nnaHeTi 3 11 8 mapa. HaceneHHs
BOHA a)K HiAK He 3MOXe TpMBaTM AyXKe A0Bro. BuAsneHi cydyacHMMM 3HaHHAMKM aKTU Npo
«yKpaiHcbKy Prehistory», o BMKAaaeHi y cTaTtTi, NOBUHHI NOLWMPIOBATMUCA B CBITi 414 NiABULLEHHS
peHoMme Hawoi BiTuMsHKM, npuckopeHHa [lepemorn Ta  YCNiWHIWOrO BIAHOBIEHHA B
HOOMaMBYTHLOMY.
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Abstract:

Due to its expressive and context-dependent nature translation of children’s poetry is a unique
and cultural challenge for literary translators. This paper explores the interdependent feature of
poetic translation, consisting of three main parts: author, author two(translator), and the reader.
Drawing on examples of A.Barto’s book “Toys” and its English translation, the study examines how
different translators navigate issues related to the translation of stylistic devices, cultural context
and child psychology. Preservation of poetic form is important for maintaining the original
message and the tone requires detailed analysis of target language culture, as well as
developmental nuances of a child. Successful and accurate translation of children’s poetry relies
not only on linguistic accuracy but also cultural sensitivity and the knowledge of child’s psychology
at a certain age.

Key words and combinations: children’s poetry, stylistic devices, strategies of translation, cultural
contact, child’s psychology, child’s development

Introduction

Due to cultural differences between Russia and England, literary translation can be challenging, as
there is often a discrepancy between the linguistic and cultural perspectives of the two countries.
This is particularly true when translating children's poetry, as these works often contain unique
concepts, imagery and require a delicate balance between preserving the original meaning and
adapting it to a new cultural context.

The relevance of the work is due to the growing interest of linguists in the use of the language of
children's literature, including certain linguistic means in English poetry. The aim of the research
is to study the stylistic features of children's poetry, to draw parallels between Russian and English
children's poetry, based on the nursery rhymes of Agniya Barto, to note the stylistic techniques
that are most problematic for translators.

For an adequate understanding of a poem by young readers and adults from another country, it
is essential to consider the author's individual style, including his/her vocabulary, syntax, and other
linguistic features. This involves understanding the specifics of the author's writing style, as well
as their use of various forms of speech, genre, composition, and rhythm. Translating children's
poetry also requires an understanding of the history of childhood as a stage of life, the changes it
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brought with its appearance, the psychology of children, and the cultural differences between
children from different countries and the way they are treated by adults.

Uniqueness of Children’s Poetry

Poetry comes first to children in form of oral tradition. The very first form of literature that a child
is exposed to is poetry, presented in the form of nursery rhymes or lullabies. Through the shared
literature of nursery and lullabies generations of adults and children are linked together It is no
coincidence that the best nursery rhymes heard by a person at a very early age often remain in
memory for a lifetime. For example, the poems of Russian poets like S. Marshak, A. Barto, K.
Chukovsky for Russian culture and Mother Goose rhymes for British one.

Charlotte Huck et.al., mentions that “Children’s books are books that have the child’s eye at the
center” (Huck, Kiefer, Hepler, & Hickman, 2004, p. 5). The specificity of children's literature,
especially poetry, lies in the children's unique perception of reality, which differs significantly from
the perception of an adult. The younger the age of the reader, the more specific the works are for
children. The peculiarity of the children's work is due to the age-related possibilities of
understanding the reader and the tasks facing him or her. The “simplicity” of children’s literature
is perceived both at the narrative and discoursal levels (Nikolajeva, 2005). Characters are expected
to be uncomplicated, the storyline straightforward, preferably linear, the setting familiar—the
same goes for the language: the language of children’s literature is assumed to be “a ‘scaled down’
version of ‘language in general’, simplified to be made accessible to these young readers”
(Thompson & Sealey 2007). Readability and naturalness are key expectations in the translations
of children’s literature. Complex terms and nonfigurative notions in poetry tend to discourage
children from advancing their interest and comprehension of the concepts of poetry. Since
children have low education level and minimal life experience, any poetry directed at them should
have straightforward wording and language that the children can grasp with ease. Children still
have a lot to learn, and their comprehension of poetry is still undeveloped. Children are more
attracted to poetry that is written in their native language compared to poetry that uses profound
language that is beyond their age. Hence, children can only be interested in literary work that uses
simple language to explain the idea, image, and action in poetry.

Russian classic of children's literature Korney Chukovsky introduces the main guidelines of
the children's poet in terms of the technique of versification and the peculiarities of children's
perception:

1. Graphicity - "... our poems must be graphic, that is, in every stanza, and
sometimes in every couplet, there must be material for the artist, because the
thinking of younger children is characterized by absolute imagery."

2. Dynamism of images - "The fastest change of images is ... the second rule for
children's writers."

3. . Lyricism - "The third rule is that this verbal painting should be lyrical at the
same time"

4. Dynamism of rhythm - "... mobility and variability of rhythm is the fourth law for
me"

5. Musicality - "Increased musicality of poetic speech"

6. Convenient rhyming "Rhymes in poems for children should be placed at the
closest distance from each other"

7. The semantic load of rhyme - "The seventh rule is that those words that serve
as rhymes in nursery rhymes should be the main carriers of the meaning of the
whole phrase"

8. The integrity of the line - "Each line of nursery rhymes should live its own life
and making a separate organism"

9. "Do not abuse adjectives” -"Do not clutter your poems with adjectives..."



I Proceedings of the 11th International Scientific Conference

10. The tenth guide is that the prevailing rhythm of children's poems must
necessarily be trochee.
11. "Poems should be playful, since, in fact, all the activities of younger and middle
preschoolers, with very few exceptions, result in the form of a game.
12. "Do not forget that poetry for the little ones should be poetic for adults too!"
13."In our poems, we should not so much adapt to the child, as adapt him to
ourselves, to our “adult” feelings and thoughts" (Yykoscknin, 1965, pp 704-721)
The first poems for kids are descriptive in nature and have an element of play and fun. The main
thing in them is the ability to capture emotions and moods through rhythm. Even without
understanding the meaning of the verses, the child is aware of their mood and emotional coloring
according to the rhythm. Children's language is specific, and children's poetry is much more
unique. Their specificity is determined not only by the themes of children's works, but also by their
stylistic features, which are closely related to the development of a child's speech, worldview and
wat of thinking.

Russian children’s poet A. Barto reached simplicity of the language in her poems with the
help of different stylistic devices. During stylistic analysis of her works the frequency of the
following stylistic devices was noticed.

Metaphors

Children begin to utter metaphors as soon as they can speak. Chukovsky (1925) views
children between the ages of two and five as linguistic geniuses. Children as young as two begin
to use metaphors to rename or compare the physical attributes across two different categories or
domains. Young children may use an alternative name for an object because they don't know the
appropriate word (Gardner, Winner, Bechhofer and Wolf, 1978,p.14). Metaphorical
anthropomorphism is widely used in Barto’s poetry. In children's poetry anthropomorphism is
used when animals talk and have human attributes. Anthropomorphism is not just a stylistic trope
but also a way of expressing a certain worldview of a child, namely mythological thinking.

Kopabank The Boat

A.BapTo Translator: Igor Skryagin
MaTpoccKas warnka, A seaman cap’s head on,
BepeBKa B pykKe, A rope’s in my hand,
TAHy A Kopabank | pull a boat along

Mo 6bIcTpoit peke, A fast river and

W ckauyT nAarywKku Frogs jumping are after
3a MHOM No NATam Me long step by step

N npocAat meHs: And touchingly asking:

— Mpokatn, KanutaH! — Take us with you, Cap!
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For example in her playful poem “The boat” frogs ask the captain of the boat: “lMpokaTy,
kKanutaH”. The device is preserved in English version of the poem translated by Igor Skryagin,

keeping the idea, the rhyme and meter pattern, trochaic trimeter: “Take us with you, Cap”.

Bblyok
A.bapTto

A bull is walking, swinging...
Translated by Igor Skryagin

The Wooden Bull Calf
Translated by Dorian
Rottenberg

NaeT 6bIYOK, KavaeTcs,
B3gbixaeT Ha xo4y:

— Ox, [,OCKa KOHYaeTcA,
Celtvyac a ynaay! (Bapto
A.N1,1981, c.30)

A bull is walking, swinging
And sigh does on the move:
Oh, this wood board's over
here,

Now I'll fall in full!

The Bull-Calf walks with
shaking knees.

The funny thing’s so small
The board is ending soon,
he sees.

And he’s afraid to fall.

In the poem, “The Wooden Bull Calf” (“Bbiyok”), the little bull walks, swaying and sighing,
as he goes, fearing that he might fall if the board he's walking on runs out. The poem explores
themes of anxiety and the anticipation of trouble experienced during the process of moving
forward. The poem is a metaphor of our life path. On the path ahead, we doubt and try to avoid
obstacles, we fear falling like a bull. Through this poem A.Barto teaches us to face difficulties, and
reach destinations. The poem is translated differently by Igor Skryagin and Dorian Rottenberg in
different ways. In 1.Skryagin’s translation the metaphorical anthropomorphism is kept as like in
original “— Ox, gocka koH4aeTca, Celyac A ynaay!”the bull says: “Oh, this wood board's over here,
Now [I'll fall in fulll” In the translated version by D.Rottenberg the metaphorical
anthropomorphism is rendered as in the original turns personification as the bull is assigned with
human feelings: “And he’s afraid to fall.”

Irony

Another stylistic device used in Barto’s poetry is irony, a stylistic device based on the
simultaneous realization of two logical meanings—dictionary and contextual, but the two
meanings stand in opposition to each other. (FfanbnepuH,1981, p.146). In Barto’s poems are of
great functional occurrence verbal and situational irony.

The Defender
Translated by Avril Pyman

BoT TaK 3aWMTHUK!
ArHuna bapto

Al cBOlO cecTpeHKy Jinay

Hukomy He gam B 06may!

Al KMBY C Hel 04YeHb APYKHO,

OueHb A ee nobnto.

A Korga mHe byaeT HYXHoO,

Al n cam ee nobbto. (bapto A.J1,1981, c.318)

Just try and bully her,

My sister Julia!

Firstly — I’'m not a bad boxer...
Second — | love her,

Thirdly — if anyone socks her
It’s going to be me!

In the poem “The Defender” we find verbal irony in the title of both the original, “BoTt Tak
3awmTHMK”, and target text “The Defender”. The lyrical hero is a boy who at the beginning of the
poem claims that will not let anyone bully his sister, but the last two lines are very funny and
unexpected. “A Koraa MHe DyaeT HyKHO, A 1 cam ee nobbio” translated as “Thirdly — if anyone
socks her It’s going to be me!” It turns out that the one who hurt and bullied Lida, the sister, is the
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lyrical hero himself. Avril Pyman, the translator, managed not to lose the aesthetic effect of the
device, artfully deleting Russian particle “BoT Tak”.

MomowHuua Mummy’s little helper

A.bapTo Translated by Eugene Felgenhauer
Y TaHlowu aen Hemano, Little Tanya’s very busy:
Y TaHIOWM MHOrO aen: She is helping all the day.
YTpom 6paty nomorana, — When her brother’s eating sweetmeats,
OH c yTpa KoHdeTbI en. Tanya helps him straightaway.
BoT y TaHM cKONbKO gena: Eating, drinking tea, and resting,
TaHs ena, Yyaih nuna, AH are things that she must do.
Cena, c mamon nocmaena, First she’ll sit a while near Mummy,
BcTana, kK 6abylwke nowna. Then shell sit near Granny, too.
MNepen cHOM CKasana mame:
— Bbl MeHA pasgeHbTe camm, And before she went to bed,
A yctana, He mory, To her Mummy Tanya said:
Al Bam 3aBTpa nomory. (bapto A.J1,1981, c.61) “I’'m too tired to undress,

But I'll help tomorrow, yes.”

The headline of the poem “MomowHmua”\ “Mummy’s little helper” is a verbal irony as well and
means completely opposite to what the poem is about.. The translator, Eugene Felgenhauer, kept
the stylistic device using concretization “Mummy’s”. Apart from the verbal irony is used situational
irony as well. The lyrical hero did nothing except distracting and disturbing others, but in the end
of the poem she was the one who was too tired to undress, so she asked mother to do it for her.
Epithets

Barto’s poetry is flooded with in epithets, a stylistic device based on the interaction of a logical
and emotive meaning of a word, word combinaton, phrase in an attributive function aimed at
emphasizing some quality of a person, thing, or a phenomenon for relevating the evaluative

subject attitude of the writer toward the thing described. (FTanbnepuH, 1981, p.157)

doHapuk The Lantern

A. BapTo Translated by Eugene Felgenhauer
MHe He cKy4yHO 6e3 orHA — I’m not lonely in the night,
EcTb poHapuK y meHs. For | have a magic light.

Ha Hero nocmoTtpuiub oHEM — When you look at it by day,
Huyero He BUAHO B HEM, You can’t see a single ray,

A NOCMOTPULLbL BEYEPKOM — But at night there can be seen
OH c 3eNEHbIM OFOHbKOM. Teeny-weeny rays of green
3710 B HaHOUKe C TpaBoOM For my light, you realise,
CBeTnAY0K cnamT Kueon. (bapto A.J1,1981, Is a jar of fire-flies.

c.44)

In the poem “The Lantern”(®oHapuk) and generally in her poetry Agnia Barto uses associated
simple epithet “3enéHbim oroHbkom”, which in the translation by Eugene Felgenhauer is changed
into a simple epithet architecture as a doublet “teeny-weeny rays of green” . In the first stanza,
the translator uses the epithet "magic light" (line 2) to emphasize the lyrical hero's enthusiasm for
the lantern. Later, the translator explains that it’s not an ordinary lantern as in daylight there is
only “a single ray” (line4) - simple epithet, but at night there are teeny-weeny rays of green as the
lantern is actually a jar of fire-flies. In the second stanza the translator failed keeping the original
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epithet “senéHbim oroHbkom” (adj + noun construction), atransforming adjective into noun
“green.Interestingly enough, the attributive construction(seneHbim oroHbkom) performs
syntactically a new function, operates as an indirect object.
“3BoHKK”\ “The Doorbell” is a playful poem Volodya who rings the doorbell in various ways
depending on his school grades. His younger brother can guess what grade Volodya has received
without even taking a look at his diary. String epithet are used in both the original and the
translated variant of the poem two brief, hesitant and sad rings\ “..aBa KOpOTKMX,
HepewuTtenbHbix 380HKa”\ “Two brief, hesitant and sad rings”. Avril Pyman successfully preserved
the device in the translated version of the text.
Rhyme
Following Chukovski 5™ and 7™ guidelines the poem should be musical and rhythmic. Rhyme is the
repetition of identical or similar terminal sound combinations of words. According to the way the
rhymes are arranged within the stanza, certain models have crystallized, for example:

1. Couplets- when the last words of two successive lines are rhymed. This is commonly

marked aa.

2. Triple rhymes- aaa

3. Cross rhymes-abab

4. Framing or ring rhymes-abba.( Fanbnepunx M.P, 1981)
Analyzing A.Barto’s poems the most frequently used ones are couplets(“Cnon”/ The Elephant).
Dorian Rottenberg(translator of the poems “The Elephant”, “Bunny”) and Eugene Felgenhauer
(Translator of “The Lantern”) following Andre Lefevere’s strategies, generally gives rhyme
translation following the original rhyme and meter. In the poems “Elephant” (“Cnon”) “Bunny”
(3aMumk) and “The Lantern”(®oHapuk) Agnia Barto uses couplets ( Obl4OK- OOYOK, KPOBaTb- CMaTh,
COH- MOKNOH), (X03AMKa-3alMKa, MOr-NPoMoK), (OorHAa- MmeHsa, AHEM- HEM, BEYEPKOM- OrOHbKOM-
TpasoW- *umBol) which is preserved in translated variants (asleep-deep, cot-not, askant-elephant),
(brain-rain, do-though), (night-light, day-ray, seen-green, realize- flies ).
Metonymy
Metonymy in children's speech is not as frequently studied as other linguistic phenomena, such
as comparisons and metaphors and a good proof of this is that we managed to find only one
metonymy in A. Barto’s poems. Metonymy- is based on a different type of relation between the
dictionary and contextual meanings, a relation based not on identification, but on some kind of
association connecting the two concepts which these meanings represent.(fansnepuH, 1981,p.
144)

B wkony To school
A.BapTo Translated by Avril Pyman
Pa3byaun oH BCIO KBapTUpY, He sat the whole flat by the ears,
Lo yTpa 3acHyTb He mor. He tried to sleep but was not able.
[Jarke 6abyLiKke NPUCHMAOCD, And even Gran’ma had a dream
YTto TBepANT OHa ypoK. (bapTo A.J1,1981, About her two-times table...
c.147)

In the 6 stanza of the poem “To School”, which will lately be analyzed in much more details the
author writes that the lyrical hero awakened the whole flat because of his preparation to school
“Pa3byaunn oH Bcto kBapTUpy”(stanza 6, line 1). This is a metonymy with the relation of a container
(flat) and the thing contained (people who lived in the same flat with the lyrical hero). Though
using different lexical means the translator ,A. Pyman skillfuly preserves the stylistic device using
an idiomatic expression “He sat the whole flat by the ears”.

In addition to stylistic devices, various expressive techniques such as repetition are used in

A.Barto’s poetry.
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Al Bblpocna
A.bapTto

I’m a big girl now
Translated by Louis Zelikoff

MHe Tenepb He A0 UrpyLlexk —
Al yyycb no 6yksapto,

Cobepy cBOM UTPYLLKK

N Cepexe nogapto.

JepeBaHHy0 nocyay

Al noKa gapuTb He byay.
3aAu, Hy»XeH MHe camon —
Huuero, 4TO OH XpOMmoWu,

A mepnBeab M3Ma3aH C/ULLKOM...
KyKny »Kanko oTgaBaTth:

OH OTAACT ee Ma/byMLLKam

Nnn 6pocuT noa KpoBaThb.

MapoBo3 oTaatb Ceperke?
OH nnoxo#, 6e3 Koneca...
N NOTOM, MHE HY}KHO TOXKe
MowurpaTb XOTb Nonyacal

MHe Tenepb He A0 UTpyLUEK —

Al yyycb no bykBsapto...

Ho 1, kaxeTca, Cepexe

Huuero He nogapto. (bapTo A.J1,1981,
c.155)

Now with toys | cannot bother:

I'm learning how to read!

So I'll give them to my brother —

He shall have them — yes, indeed!
Not my wooden tea-things, though —
No, not yet, they’re new, you know.
And although my Bunny’s lame,

| shall keep him, just the same.
Teddy-Bear? His coat’s too greasy.
He won’t have my Dolly, for

He will pull her all to pieces,

Or he’ll drop her on the floor.

Let him have my choo-choo, maybe?
It's too old to give away.

Then, although | am no baby,

| must also sometimes play.

Now with toys | cannot bother:

| am learning how to read.

But | shall not let my brother

Have a single one, indeed!

The structure of poem “l am big now” (A Bbipocna) is circular. In the last stanza, the first two lines
of the original poem “MHe Tenepb He Ao urpywek —A ydycb no bykBapto,”are repeated, so we
deal with framing. This happens in order to return to the very beginning and draw the opposite
conclusion. The translator, Louis Zelikoff kept the type of repetition in the text “Now with toys |
cannot bother: I'm learning how to read!”
BepeBoukKa
ArHua bapTto
BecHa, BecHa Ha yauue,
BeceHHMe aeHbKM!
Kak nTuubl, 3anmBatotca
TpamBanHble 3BOHKMU. (BapTo A.J1,1981, c.66)

The Skipping-rope
Translated by Dorian Rottenberg
It's spring, it’s spring-time in the air!
Spring days have come along!

The tinkling tram-bells sound like birds
Just breaking into song.

In “The skipping rope” (“Bepésoyka”) frame repetition is used in both original and the translated
text. But Dorian Rottenberg adds some words to create the atmosphere of spring. This type of
repetition is used to show the joy of the spring arrival. In the original text the line “BecHa, BecHa
Ha yanue,BeceHHme aeHbku!” is repeated three times (in the 1st, 17th, 23rd stanzas). But in the
translated text the phrase changes: “It's spring, it’s spring-time in the air! Spring days have come
along!”(stanzal), “It's spring, it's spring-time in the street. Spring days have come at
last!”(stanza3) “It’s spring, it’s spring-time in the street, spring days have come at last!”( stanza
17), “It’s spring, the spring has come at last, The spring is in the air!”(stanza 19). These changes
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are used by the translator to emphasize how the citizens of Moscow, where the lyrical heroine
lived, are looking forward for the spring. The awakening of nature brings a cheerful revival to the
city.

Conclusion

The translation of poetic texts involves a complex communicative process, establishing a
connection between the author, the translator, the readers raised in another language and
culture. Therefore, translating poetry, particularly children’s poetry, is not a simple task. Based on
the results of our analysis we conclude that metaphor, repetition, irony are the stylistic devices
that are more frequently used in both A.Barto’s children’s poetry and their translated versions
into English. This can be explained by the stages of a child's development and the changes in his
worldview. As soon as children begin to speak, they start using metaphors, particularly genuine
ones. As children learn more about the features of the world around them, they begin using
epithets to describe people, places, and things. In A. Barto's poems, we can see the use of simple
evaluative epithets. When translating Russian epithets into English, the translators may change
their syntactic role in a sentence in order to maintain the rhythm and meter of the original poem.
The translators manage to preserve the situational and verbal irony used by the poet to add humor
and moral messages into them. One of the main challenges in the translation of children’s poetry
is choosing the appropriate method for translating a text, particularly choosing expressive means.
Analyzing the translated variants of A.Barto’s poems by Dorian Rottenberg, Avril Pyman, Irina
Zheleznova, Louis Zelikoff, Eugene Felgenhauer, Igor Skryagin, we can advocate that most
translators prefer to preserve the rhythm, rhyme and meter of the original rather than the stylistic
devices used in the original. As a result of our analysis, it becomes evident that translation of the
poems for children that are rich in stylistic devices requires a deep understanding of children’s
psychology, cultural background, and worldview.
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Abstract. Ali Karim has a special role in enriching poetry with new artistic and philosophical
shades in 20th century Azerbaijani literature. In his lyrics, he touched on topics such as the meaning
of human life, the problem of time and death, the contradictions of existence, and the inner
freedom of man, creating a deep philosophical and psychological line in national poetry. Ali Karim's
poetry combines both traces of classical Eastern philosophy and the influences of European
modernist thought.

In his poems, topics such as the transience of time, mortality, death and immortality have
acquired a deep philosophical meaning. In defining the position of man in the face of existence, the
poet benefited from both the Sufi-philosophical heritage of Eastern poetry and the Western literary-
philosophical tradition.

Keywords: Ali Karim, poetry, philosophical thought, death and immortality, time and mortality,
inner freedom, voice of conscience, social-philosophical motifs, etc.

Ali Karim was the bearer of not only lyrical emotions in Azerbaijani poetry, but also deep
philosophical ideas. His work presents the relationships between being and non-being, life and
death, time and people on a broad artistic-philosophical plane.

Ali Karim's poetry opened new philosophical horizons in Azerbaijani literature by expressing
man's search for inner freedom, spiritual integrity, and desire for immortality in poetic language.
His work should be studied not only as a literary-artistic, but also as a deep poetic manifestation of
a philosophical worldview. (2, p.17)

Four main directions come to the fore in Ali Karim's work:

1. Poetic-philosophical embodiment of the problem of time and mortality;

2. The meaning of human existence, issues of inner freedom and conscience;

3. Philosophical interpretation of the concepts of death and immortality;

4. Socio-philosophical motifs

The concept of time and mortality

Time is one of the main philosophical categories in Ali Karim's poetry. In the poet's poetry,
time is not just the rhythm of nature, but a philosophical category that determines human
existence. Ali Karim, along with describing the transience of human life, calls for demonstrating
spiritual strength in the face of mortality. The poet presents time as both a destructive force and a
factor that tests human will.

For Ali Karim, the flow of time is the main philosophical moment of human existence. In his
poems, time is both a destructive force and a source of creativity. (3, p.53)

In the poem “The Word of the Heart”, he emphasizes the transience of human life and calls
for resistance to it, not reconciliation with mortality. In this regard, his poetry resonates with
existential philosophical thought.
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In the poem “The Word of the Heart”, he writes:
“The time has come, my life is also my own,
The flood has flowed, taking away years, days...”(1, p.35)

In these lines, time is described as a merciless force that quickly takes away human life. The
metaphor of time as a “flood” indicates that it flows without stopping and takes everything with it.

At the same time, the poet draws attention to the possibility of man to leave a mark in the
face of time:

“I came from the past, | am going to the future,
Time takes me, but my mark remains.”(1, p.36)

Here, the concept of “mark” means the immortality of the values, deeds and words created
by man. This philosophical conclusion resonates with existentialist thought: even if a person loses
to time, he can win with his spiritual heritage.

Literary critic H. Mammadli writes: “In Ali Karim’s poetry, time is a philosophical symbol that
shows both the idea of mortality and the eternity of creativity” (2, p. 54).

The meaning of life and human existence

One of the main themes in Ali Karim’s poems is man’s attempt to find the meaning of life. His
heroes ask big questions about existence against the background of simple everyday events: “Who
am 1?7, “Where did | come from?”, “Where am | going?”. In Ali Karim’s poems, a person’s
understanding of his inner world and finding the purpose of his existence plays an important role.
(4, p.54)

Ali Karim often questions the position of man in life, the purpose of life. His heroes, starting
from everyday life events, turn to great philosophical questions:

“Who am |, why did | come to this world,
Am | a traveler or am | the path itself?” (1, p.47)

Here the poet expresses man’s questions about existence in poetic language. According to his
opinion, the meaning of man is not only to live, but also to create value.

The poet’s approach to this topic brings him closer to both Eastern Sufi poetry and Western
existentialism. In Sufism, the inner perfection of man is the basis, and in existentialism, the inner
freedom of the individual. By combining these two lines, Ali Karim shows that man confirms his
existence by creating spiritual values.

The problem of death and immortality

The motif of death occupies a wide place in Ali Karim’s poetry. However, death is not an end
in his poems, but a new beginning, a moment that turns into immortality with the trace left by man.

According to literary critics, in Ali Karim's poetry, death is presented not only as a physical
end, but also as the beginning of spiritual renewal, as a person's transformation into immortality
through the mark he leaves behind.

In the poem "Stone" he writes:

"l want to leave a stone
So that | too may leave a mark in this world..." (1, p.27)

In the poem "Stone" the image of a stone is presented as an artistic symbol of a person's
desire to leave a lifelong mark. The stone expresses both strength and eternity. The poet shows that
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a person is physically mortal, but can become immortal through his actions and the values he
creates. This idea resonates with the concept known in philosophy as "the immortality of the work
and deed." (5, p. 21)

This is a philosophical expression of a person's striving for immortality through his creative
act.

Literary critic S. Mammadova notes: “In Ali Karim's lyrics, death is not destruction for a person,
but a new beginning, a transition to spiritual immortality” (4, p. 49).

Socio-philosophical motifs

Ali Karim's poetry is not limited to individual thoughts. In his poems, the theme of human
responsibility before society, justice and human values takes an important place. The poet sees
human happiness not only on an individual level, but also in social harmony.

Karim not only touches on the problems of individual existence, but also emphasizes the
responsibility of man before society. Justice, human values, humanism are among the main ideas
in his poems.

He writes:

“Not everyone can build their happiness alone,
Man is together with man, whole with the world.” (1, p.64)

Here it is shown that the happiness of the individual is connected only with society, human
values. The poet's worldview is humanistic: man should live not only for himself, but also for
others.

One of the main themes of Azerbaijani poetry is the search for happiness of man. In Ali
Karim's work, the motif of happiness is more manifested in the form of longing, search and striving
for spiritual perfection. His heroes see happiness not in material goods, but in spiritual values,
love, friendship, inner freedom of a person and harmony with society.

In Ali Karim's poems, happiness is often connected with the inner world of a person.
According to the poet, if a person remains true to his conscience, he can be happy even in a simple
life. He writes:

“A sip of water, a piece of bread,
If you share it with your friend - you are happy.” (1, p.47)

Here, happiness is found in small, simple moments of everyday life. This approach directs a
person away from pomp and turns him towards inner purity.

One of the main sources of happiness for the poet's lyrical heroes is love. Ali Karim presents
love not only as a personal feeling, but also as a great force that perfects a person spiritually:

“Without love, neither the sun rises in the world,
Nor does a person live happily.” (1, p.49)

Love is the main value in his poetry that gives meaning to a person's life and gives happiness.
Ali Karim sees happiness not only on an individual level, but also on a social level. In his

opinion, a person cannot be happy if he remains indifferent to the suffering of others:

“Not everyone can build their own happiness alone,
A person is whole with another, whole with the world.” (1, p.51)

Here, happiness is presented as a human condition. True happiness is possible only when a
person is able to find happiness together with others.
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In the poet’s poems, happiness often appears as an unattainable ideal. This longing is
connected with the poet’s theme of time and mortality, which we mentioned above. Although he
desires happiness, he constantly reminds us of the transience of the world:

“One day will come, the world is mortal,
Happiness also passes like a dream.” (1, p.52)

In these verses, the philosophical side of the longing for happiness is revealed: a person
seeks happiness, but the ruthlessness of time makes this feeling temporary.

Ali Karim’s poetry constitutes the most important stage of philosophical lyricism in
Azerbaijani literature. In his poems, topics such as the transience of time, the meaning of life,
death and immortality, and the position of man in front of society have a deep philosophical
meaning.

The philosophical aspect of Ali Karim's lyrics should be evaluated as a valuable example not
only of Azerbaijani literature, but also of universal poetry. The idea of humanism is the leading line
in his work: a person should own his spiritual values and live a meaningful life not only for himself,
but also for society.

Ali Karim's poetry is not built only on individual thoughts. His poems also raise philosophical
guestions about society, justice, and the fate of mankind. The poet emphasizes that a person
should not be satisfied with only his individual happiness, and the importance of commitment to
human values. These ideas form the basis of a humanistic worldview in his lyrics. (6, p.85)
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The ancestors of the Kazakh people played a significant role in the development of states
from the Far East to Western Europe, from Siberia to Hindustan for two millennia. Migrating over
vast distances, tribes and tribal unions repeatedly changed the ethnic and state picture of Eurasia.
This also applies to the history of the Huns, which is an organic part of Turkic history, and therefore
the history of Kazakhstan [1].

The Huns (Huns) have inhabited Central Asia since ancient times. They belonged to the
Turkic-speaking tribes. As early as the 4th century BC, the Chinese named the Huns among their
serious opponents. Hunnish military leaders achieved significant success in wars with the Han
Empire.

In the first centuries of our era, the Hunnish tribes migrated from the territory of Central
Asia to the west. In the middle of the 4th century AD, the Huns invaded the territory between the
Volga and the Don. Having conquered the Alans in the Northern Caucasus and subjugated the
Bosporus Kingdom, the Huns crossed the Don and crushed the multi-tribal state of the Ostrogoth
king Ermanaric in South-Eastern Europe (375). This year marked the beginning of a whole series
of movements that led to the Great Migration of Peoples.

The Great Migration of Peoples of the 4"-7th centuries was a turning point in world history,
initiated by the Hunnish tribal union with its advance from the depths of Central Asia to Europe.
Since that time, there has been a synthesis, integration of social relations, cultures and traditions
of the tribes and peoples inhabiting the Eurasian space.

The Hunnic Empire in the West, with Pannonia as its center, reached its greatest territorial
expansion and power under the leadership of Attila (born c. 395, died 453), who ruled from 434
to 453. Greek and Latin sources indicate that Attila came from a royal family that had ruled the
Huns for generations [2].

Attila was a major statesman who accomplished great deeds, a wise ruler, a skilled diplomat,
and a fair judge. He can rightfully be considered an outstanding figure of the 1st millennium. The
Hunnic Empire under Attila consisted of four parts: on the northern borders it extended from the
kingdom of the Huns westward to Germany.

The Hunnish state under Attila consisted of 4 parts: on the northern borders it extended
from the kingdom of the Huns to the west to Germany. In the south, both Roman empires (Eastern
Roman and Western Roman) were tributaries of Attila. In terms of its territory and influence, the
Empire of Attila geographically covered almost all 4 parts of the world: from east to west and from
north to south (Old Turkic: tort bulun, Kazakh “dinienin tort buryshy”). The Hunnish borders
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extended from east to west - from Altai, Central Asia and the Caucasus to the Danube and the
Rhine. The Hunnish union in Central Asia contributed to the subsequent formation of the Kazakh
ethnic group and other Turkic-speaking peoples.

Attila and his time left an indelible mark on the history of Eurasia, which were illustrated
in historical writings, chronicles and epic works. Reading and analyzing rare historical evidence in
Latin, early Germanic and Scandinavian languages, we were able to establish that at least 18 works
of German heroic epic and Scandinavian sagas reflect the great deeds of the Huns and their ruler
(in them he is called Attila, Etzel, Atzel, Atli) [3].

From «Das Nibelungenlied» («MecHb 0 HubenyHrax») we can read:

«Konig Etzels Herrschaft war so weit erkannt,

Dald man zu alien Zeiten an seinem Hofe fand

Die allerktlhnsten Recken, davon man je vernommen

Bei Christen oder Heiden; die waren all mit ihm gekommen.

Bei ihm war allerwegen, so sieht man's nimmermehr

So christlicher Glaube als heidnischer Verkehr.

Wozu nach seiner Sitte sich auch ein jeder schlug,

Das schuf des Kénigs Milde, man gab doch alien genug.» [4].

A large-scale thematic exhibition entitled “Attila und die Hunnen” (“Attila and the Huns”)
was held in Speyer, Germany, from June 17, 2007, 2007, to January, 2008, dedicated to the history
of the Hunnish Empire in Europe and Eurasia. Author visited this exhibition twice — in July and
December 2007. The organizer of the exhibition is a large historical museum of Germany, located
in the city of Speyer (Historisches Museum der Pfalz Speyer). The scale and unigueness of the
exhibition is that it presented authentic exhibits from both leading large museums in Germany and
famous museums in European countries: Austria, Hungary, Romania, Slovakia, the Czech Republic,
Poland, France, Italy. These materials from the Hunnic era made it possible to recreate pictures of
military art, economic life, religious beliefs and rituals.

The legacy of the Huns can also be judged by archaeological findings that have been
excavated on the territory of the states of the Eurasian continent. The exhibition history of the
Hunnish Empire in the Europe and Eurasia under the title “Attila und die Hunnen”

But why was this special exhibition opened in Germany? Authors of the article have asked
themselves this question many times before. The answer here may be as follows. Many peoples
of Europe viewed the Hunnish Empire as a counterweight to the Roman Empire, as a savior from
Roman expansion. A number of Germanic tribes that were dependent on the Hunnish Empire
participated in wars against Rome. In short, the Hunnish Empire occupied a certain place in the
history of Germany and Europe during the turning point in the transition from antiquity to the
Middle Ages...

The military victories and advantages of dominance of the Hun Empire and Mongol Empire
were analyzed in detail in the work of Samuel Rumschlag. In his article, he emphasized, “to help
explain nomadic successes, | will highlight one aspect of nomadic society that is not frequently
discussed. | argue that superior military technology was as crucial to nomadic military victories as
were other factors such as gifted leadership and extreme mobility. Improvements made to
nomadic military technologies over time allowed successive nomadic groups to be increasingly
successful vis-a-vis their sedentary enemies until the eventual invention of firearms leveled the
playing field. Far from being a peripheral consideration, uniquely nomadic military technology
operated simultaneously with good leadership and high mobility in successful nomadic armies,
and each factor complemented the advantages conferred by the others. The loss of even one of
these advantages would have seriously impoverished the ability of a nomadic society to mount
successful campaigns against well-equipped sedentary foes.
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An added benefit of incorporating technological improvements into our explanatory
frameworks is the potential for such a perspective to explain not only nomadic victories over
powerful sedentary foes, but also differential successes between different nomadic groups over
time. Using two comparative case studies, | will argue that the mediocre successes of the Huns in
the 5th century and the dazzling successes of the Mongols in the 13th century are due to
differences in archery and saddle/stirrup technology in addition to other factors such as quality
of military leadership. Despite the tendency of posterity to assume that one mounted archer is
equal to another, from a techno logical perspective, this is simply not the case” [5]

The Xiongnu were important technological innovators, introducing to mounted ments,
including paired stirrups in the fifth cen tury CE and stiffening bone plates on the limb ends of
their composite bows. The Huns of Europe had the stiffening bone plates that were first
developed by the Xiongnu but lacked the technological innovations that the Xiongnu remaining
in Inner Eurasia developed in the fifth century and subsequent periods, such as the paired stirrup.
But by the time of the Mongols, these inventions had been widely adopted and mastered in Inner
Eurasia. An understanding of Mongol technology, such as their use of paired stirrups and an
improved composite bow design, is important in explaining the technological supremacy and, by
extension, the enhanced military capabilities of the Mongols.

RECURVE | | RECURVE

EAR e |

Fig. 2. Diagram of a composite bow. (After: Hank lken, in Grayson et al. zooy, Tradi-
tional Archery from Six Continents)

It has been pointed out above that the present writer cannot pass judgement on De
Guignes’s identification of the Huns with the Hsiung-nu of the Chinese annalists. Now the Chinese,
when they deal with the steppe nomads, speak with embarrassing frequency of nomad armies
numbering 100,000, 200,000, 300,000, and even 400, 000 men. Thus Parker, whose narrative in
A Thousand Years of the Tartars is closely based on the original authorities, writes, ‘[Baghdur] had
300,000 troops under his command’, ‘Baghdur let loose 300,000 of his best troops’, ‘[Mercho]
had a standing army of 400,000 horse-archers always ready’, and so on [6].

Thus, we have analyzed the military development of Hunnish Empire. Both European wars
waged by the military power of the Hunnish Empire. If, in 451, the Western Roman Empire united
almost the whole of the West against the Huns, then a few month later (less than a year) it could
not resist their invasion into the heart of the Empire.
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Abstract This study examines the integration of artificial intelligence (Al) tools into business
education. The course, designed for business students and formally approved by the rector,
served as the subject of research to evaluate its implementation and outcomes. Findings
highlight Al’s significance in resource allocation, decision-making, and business analytics. Student
engagement and performance, including the use of various Al platforms and mini-projects, were
analyzed as key indicators of the course’s effectiveness.

Keywords: artificial intelligence, business education, curriculum, student engagement, higher
education

Introduction Artificial intelligence is increasingly transforming multiple sectors, including
education. The course under study was specifically designed for business students and formally
approved by the rector, ensuring institutional legitimacy. Its primary objective was to integrate Al-
driven methodologies into the curriculum, equipping students with skills necessary for data-driven
professional environments.

Methodology A qualitative case study approach was employed, focusing on classroom
implementation, observation, and hands-on student projects. The course combined lectures,
practical assignments, and project-based learning activities. Online sessions were conducted via
Zoom, allowing real-time interaction and collaboration. Assignments and mini-projects were
managed using digital platforms to enhance participation and learning outcomes.

Al Platforms and Tools Students engaged with a variety of Al platforms during the course,
including:

ChatGPT — generating textual content and supporting project-based tasks.

GeninAl — Al-driven simulations and analytical models for business scenarios.

Claude / Poe / Copilot — programming assistance, workflow automation, and data processing.
Enagrami—primary tool for Georgian language voice generation, allowing students to create audio
content and practice Al voice applications in the local language.

Student Mini-Projects and Exercises Students participated in exercises and mini-projects to apply
Al in practical scenarios:

Figure 1. Students at the David Aghmashenebeli Educational Center working on Al-driven business
projects. The classroom setup demonstrates practical engagement with data analysis and
decision-making tools.
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Resource Allocation Models — optimizing resource distribution using Al simulations.

Financial Forecasting — predicting revenues and expenses using Excel, Python, and Al tools.
Operational Optimization — improving workflow efficiency and decision-making with Al.

Prompt Engineering and Text Generation — understanding principles and importance of prompt
creation.

Al Ethics and Risk Management — exploring ethical considerations and managing Al hallucinations.
Voice Content Generation — creating Georgian language audio using Enagrami.

Platform-Based Projects — Vivago, Genmo, and Suno were used for personalized marketing, HR,
and multimedia applications.

These activities allowed students to link theoretical knowledge with practical applications,
fostering engagement, analytical skills, and problem-solving abilities.

Findings and Discussion Curriculum Approval and Structure The rector’s approval reflected
institutional recognition of Al’s relevance in higher education. The curriculum balanced theoretical
instruction with hands-on practice.

Student Performance and Engagement Students demonstrated strong engagement through mini-
projects and exercises using multiple Al platforms. Their projects indicated an ability to design
models for resource allocation, financial forecasting, and strategic decision-making, while also
applying ethical considerations and voice generation in Georgian.

Pedagogical Value Integrating Al into business education enhanced student motivation and
strengthened analytical skills. Project-based learning, combined with online platforms and Al tools,
allowed students to directly link theory with practice.

Conclusion The course effectively aligned academic content with contemporary industry
demands. Al integration fostered critical thinking, problem-solving skills, and a broader
perspective on business management. Incorporating practical exercises with Al platforms
prepared students for real-world applications in business and education. Future research should
explore scaling this curriculum model to other disciplines, promoting wider institutional adoption
and fostering international collaboration.
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Abstract

In the context of the rapid development of artificial intelligence and digitalization, the
systematic renewal of professional standards becomes a key mechanism for enhancing the quality
of human capital. Accordingly, this study sets the objective of substantiating the content and
methodological foundations of two professional standards: “Ecosystem Digital Manager” and
“Design Engineer for Flexible Processes in Mechanical Engineering.” These standards are
grounded in Kazakhstan’s legislation on professional standards and take into account structure,
wording, and qualification levels, as well as the role of cloud platforms, Big Data, and predictive
analytics in the management of production and logistics systems [1]. The study employed a
normative-design methodology, grounded in the development and updating of professional
standards. The scientific novelty lies in linking labor functions to measurable performance
outcomes, such as tasks, skills, and knowledge-alongside risk-oriented mechanisms for ecosystem
development. The practical significance is that the standards can be useful to employers (for
defining job requirements), universities (for updating curricula), the state (for labor-market
analysis and qualifications management), and professionals (for building competency-based
pathways for career growth).

Keywords: human capital, ecosystem, professional standards, education, Kazakhstan.

Main Text

As a result of technological changes in the economy, the growing interdisciplinary
requirements for occupations, and the development of artificial intelligence, there is a need to
revise professional standards. Within this study, we have prepared draft professional standards
for “Ecosystem Digital Manager” and “Design Engineer for Flexible Processes in Mechanical
Engineering.” These standards define the key labor functions, knowledge, and skills for two
occupations aligned with the fifth and sixth techno-economic paradigms. The purpose of these
professional standards is to describe the labor functions, knowledge, and skills required of a
modern manager and design engineer working at the intersection of sectoral economics, Big Data,
and digital platforms. In developing these standards, we were guided by Kazakhstan’s legislation
on the development and updating of professional standards [2]. The standards take into account
section structure, requirements for wording and qualification levels, as well as criteria for
assessing work outcomes. The developed standards are intended for practical use by:

—employers in formulating job requirements;

— universities in updating curricula;

—the state in managing education and the labor market;

— professionals in understanding pathways for the development of professional
competencies.

Let us consider the first professional standard, “Ecosystem Digital Manager.” Figure 1
presents the main labor functions and tasks within this standard. The primary goal of an ecosystem
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digital manager is to align a company’s strategic objectives with its information infrastructure so
as to reduce risks at all stages of the business ecosystem’s life cycle, including participation in
external ecosystems [3].

Four important functions can be identified that help shape the necessary skills and knowledge
(see Figure 1). The first function is “developing a methodology for adapting Al that accounts for
the company’s specific context.” This function gives rise to the following tasks: organizing the
application of Al with regard to company specifics; organizing the development of predictive
software based on Big Data and Al; and using predictive analytics to minimize risks in ecosystem
operations (including participation in another ecosystem). Upon completion of these tasks, the
“Ecosystem Digital Manager” develops the following skills: adapting Al products to company
processes in accordance with required standards; orchestrating enterprise-level solutions for
strategic and tactical objectives; tailoring Al systems to the company’s strategic and operational
tasks at both strategic and tactical levels; etc. The knowledge base formed includes: data science,
data collection and analytics; knowledge of mathematical statistics, probability theory, and
statistical models; working with cloud applications; and proficiency in programming languages
(Python, Java and Scala), etc. [4].

Organization of work on applying Al tailored to the
company’s specifics

Development of a
methodology for
adapting Al to the
specifics of the
company

Organization of work to develop predictive software
based on Big Data and Al

Using predictive analytics to minimize risks in
ecosystem operations (including participation in
another ecosystem)

Development of a sustainable IT infrastructure model
in the ecosystem leveraging cloud platforms

Ensuring the
ecosystem’s

— . Preparation of analytical reports on the company's
Digital t‘eclimlologlcal activities using the IT infrastructure
Ecosystem resilience on <
Manager cloud platforms :

Carrying out system-wide modernization of technical
and technological support for ecosystem operations

. . N
Organization of

online Ensuring smooth collaboration for fast module
communications iteration and prompt request processing, including with
within the external partners
ecosystem

Forecasting risks throughout the ecosystem lifecycle
and developing strategies for startup, scaling, growth,
and evolution

Forecasting risks
and cooperation
trajectories

Evaluating collaboration and modeling interaction
mechanisms based on roles and interests, as well as
providing software support for market forecasting

Figure 1. Key Functions and Tasks of the “Ecosystem Digital Manager” Professional
Standard.

Source: compiled by the authors
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Function Two: Ensuring the technological resilience of the ecosystem on cloud platforms. This
function comprises three tasks: (1) developing a model of a resilient IT infrastructure within the
ecosystem using cloud platforms; (2) preparing analytical reports on company activities based on
that IT infrastructure; and (3) carrying out system-wide modernization of the ecosystem’s
technical infrastructure for operations. Upon completing these tasks, the “Ecosystem Digital
Manager” acquires the following skills: assessing potential demand for cloud resources to ensure
platform operation; justifying deployment models; evaluating potential risks associated with the
use of cloud technologies and proposing mitigation measures; selecting appropriate data-
visualization methods; applying machine-learning methods; ensuring the integration of new digital
products; and forecasting medium-term platform development scenarios. The knowledge base
formed includes: the principles and capabilities of cloud technologies; methods of data mining and
forecasting; principles of data visualization; technologies for creating new information systems;
and approaches to integrating with existing infrastructure.

Function Three: Organizing online communications within the ecosystem. This function
consists of a single task: ensuring uninterrupted collaboration for rapid module iteration and
prompt processing of requests, including with external partners. Within this function, the
following skills are developed: training participants using immersive technologies and building
productive communication and interaction both within and beyond the ecosystem. The
knowledge base includes: the application of immersive technologies in education and production,
and methods for designing educational modules and courses.

Function Four: Forecasting risks and collaboration trajectories. This function includes two
tasks. First, forecasting risks throughout the entire life cycle of the ecosystem and developing
strategies for launch, scaling, growth, and evolution; second, assessing collaboration and modeling
interaction mechanisms with regard to roles and interests, as well as providing software support
for market forecasting. Upon completing these tasks, the specialist is expected to possess the
following skills: building scenario models and selecting/combining methods of predictive analytics;
developing managerial decisions based on the analysis results; assessing ecosystem risks and
designing strategies to overcome them; forecasting the development of goods and services
markets with software support; and modeling mechanisms of interaction among key ecosystem
participants. The knowledge base includes: marketing methods for promoting products and
ecosystems; methods and technologies of predictive analytics; game theory; simulation modeling;
and mathematical programming.

Mandatory job functions for the “Ecosystem Digital Manager” include:

— Designing a methodology for implementing Al and predictive analytics tailored to the
company’s industry specifics and ecosystem;

— Deploying the technological foundation of the ecosystem based on cloud solutions to
improve the resilience of the information-technology infrastructure;

— Organizing continuous digital channels among participants;

— Forecasting potential force majeure situations in ecosystem development.

New innovation challenges and structural changes in the economy create prerequisites for
revising qualification requirements for human capital in industry. Within our study, we have
proposed new professional standards for the specialty “Design Engineer for Flexible Processes in
Mechanical Engineering” (see Figure 2). The specialty presupposes the following core job
functions:

— the ability to manage internal logistics flows and production operations;

— the ability to work with Big Data systems;

— the ability to substantiate the technical provisioning of a Big Data system for industrial
enterprises;

— the ability to forecast technological and logistics systems based on Big Data technologies.
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The professional standard “Design Engineer for Flexible Processes in Mechanical Engineering”
comprises four functions and a set of tasks.

Function One: Managing internal logistics and production processes includes two tasks
related to designing technological schemes (flowcharts) of business processes and modernizing
technological processes using new structural materials. This function entails the following skills:
developing and improving routing schemes for logistics and production-technological operations;
preparing solutions for technological modernization when introducing new structural materials
with required characteristics; and accounting for logistics resources when planning and
implementing measures. The knowledge base for this function includes: the technological
foundation of modern mechanical-engineering production with regard to industry specialization;
management of logistics flows; the use of digital engineering and design technologies; application
of network-planning methods and software-based modeling of production and logistics chains as
a unified mechanism; and the use of digital twins and Al technologies.

Function Two: Technical justification and design of Big Data system infrastructure for
industrial enterprises consists of a single task: designing an information-analytical system for the
full production and logistics cycle. This function entails the following skills: checking the condition
of production equipment with substantiation of the required technical parameters; and assessing
the quality of the equipment’s operational functions based on real-time monitoring data. The
knowledge base includes: metrological control technologies for monitoring process states and
product quality; and methods of virtual testing of sensor-network functionality with different
types of devices [5].

D —— Designing process flow diagrams for
Management of business processes

internal logistics
and production
processes

)

Modernizing technological processes
using new structural materials

Technical
justification and
design ofthe Design of an information-analytics
Big Data system support system for the end-to-end
- - infrastructure for production and logistics cycle
Design Engineer an industrial
for Flexible enterprise
Manufacturing
Processes in
Mechanical Forecasting the Identifying efficiency improvement
Engineering operation of opportunities (“growth points™) in
technological production and logistics processes
and logistics
systems using Conducting predictive analytics to
Big Data forecast risks of equipment failures and
technologies occupational safety incidents

Working with
Big Data
systems

Development of an equipment package for
Big Data systems

Figure 2. Key Functions and Tasks of the “Design Engineer for Flexible Processes in
Mechanical Engineering” Professional Standard

Source: compiled by the authors
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Function Three: Forecasting the operation of technological and logistics systems using Big
Data technologies involves two tasks: identifying the factors that drive the efficiency of production
and logistics technological processes, and conducting predictive analytics to anticipate equipment
failure risks and occupational safety hazards. This function entails the following skills: applying
immersive design methods in production processes; using cloud analytics tools; developing a
system for identifying and assessing production risks; and ranking risks with the development of
preventive measures to neutralize them. The knowledge base includes: implementing feasible
scenarios of production and logistics processes in a virtual environment over the short and
medium term; methods for scaling analytical infrastructure according to needs; the use of
predictive analytics methods and data-mining technologies; and software tools for visualizing risks
and the results of experimental calculations.

Function Four: Working with Big Data systems comprises a single task: developing a package
of equipment for Big Data systems. This function entails the following skills: adapting and
configuring hardware—software systems in line with enterprise requirements; processing data
using methods for systematizing multichannel unstructured information; and optimizing the
sensor network for data collection from production equipment. The knowledge base includes:
methods for modeling business processes in logistics and production; and tools and technologies
for analyzing data in various formats.

Conclusion

Thus, this paper formulates the foundations of the professional standards “Ecosystem Digital
Manager” and “Design Engineer for Flexible Processes in Mechanical Engineering.” The standards
were developed in accordance with the national legislation of the Republic of Kazakhstan
governing professional standards. Each standard comprises four job functions, with target tasks
defined for each function. Mastering these tasks presupposes a set of skills and knowledge that
shape the specialist’'s competency profile and define the trajectory of further professional
development.
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Abstract

Dementia represents a heterogeneous group of neurodegenerative syndromes characterized by
progressive cognitive decline, impaired daily functioning, and behavioral changes. The most
common forms include Alzheimer’s disease (AD), vascular dementia (VaD), dementia with Lewy
bodies (DLB), and frontotemporal dementia (FTD), each with unique pathophysiological
underpinnings. Despite differences, these disorders share converging pathways such as synaptic
dysfunction, protein aggregation, and neuroinflammation. This review summarizes the major
dementia subtypes, highlights their clinical and molecular features, and discusses overlapping and
distinct mechanisms. Understanding both shared and divergent aspects is essential for diagnostic
accuracy and therapeutic development.

Keywords: Alzheimer’s disease; vascular dementia; dementia with Lewy bodies; frontotemporal
dementia; mixed dementia; AT(N) framework; amyloid-B; tau; a-synuclein; TDP-43;
neuroinflammation; synaptic dysfunction; small vessel disease; white matter hyperintensities;
cerebrospinal fluid biomarkers; plasma p-tau (p-taul81/p-tau217); neurofilament light chain
(NfL); DaTscan; cognitive decline; prevention and risk reduction.

Introduction

Global Burden and Epidemiological Landscape

Dementia represents one of the most pressing public health challenges of the 21st century.
According to the World Health Organization, over 55 million individuals worldwide are currently
living with dementia, with nearly 10 million new cases diagnosed annually (WHO, 2023).
Projections estimate that by 2050, this number will rise to over 150 million, primarily driven by
demographic shifts and increased life expectancy (Prince et al., 2016). The prevalence doubles
with every five-year increase in age beyond 65, making dementia tightly intertwined with the
biology of aging (Livingston et al., 2020).

The global distribution of dementia is not uniform. High-income countries have historically
reported higher prevalence due to longer lifespans and better diagnostic practices, but recent
data suggest that low- and middle-income countries will experience the sharpest increases,
accounting for nearly 70% of cases by 2050 (Nichols et al., 2022). This trend carries profound
socioeconomic consequences, as healthcare systems in many regions are not adequately prepared
for the rising burden of neurodegenerative diseases.

From an economic perspective, dementia exerts staggering costs. The global cost of dementia
exceeded $1.3 trillion USD in 2019, encompassing direct medical care, social care, and the vast
unpaid labor of family caregivers (Wimo et al., 2020). Beyond numbers, dementia impacts quality
of life for patients and families, often leading to stigma, social withdrawal, and caregiver burnout.
Such realities underscore the urgency of both clinical and scientific advances in the field.
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Historical Perspectives on Dementia Research

The understanding of dementia has evolved remarkably over the past century. Early descriptions
date back to antiquity, when philosophers like Pythagoras and Aristotle noted the decline of
memory in old age. However, dementia was long regarded as an inevitable part of aging rather
than a distinct pathological entity.

A major milestone occurred in 1906, when Alois Alzheimer presented the case of Auguste D., a
woman with profound memory loss and behavioral changes. Post-mortem examination revealed
hallmark plagues and tangles, laying the foundation for Alzheimer’s disease (Maurer et al., 1997).
Subsequent decades witnessed the recognition of other dementia types, including vascular
dementia (due to cerebrovascular pathology), Lewy body dementia (linked to a-synuclein
aggregates), and frontotemporal dementia (involving frontal and temporal lobe degeneration).
By the late 20th century, advances in neuroimaging, molecular biology, and genetics reframed
dementia as a collection of heterogeneous syndromes with overlapping yet distinct mechanisms.
Today, dementia is understood as a complex interplay of genetic, molecular, and environmental
factors, rather than a single disease. This shift has fueled new approaches to classification,
diagnosis, and treatment.

Defining Dementia: Clinical and Conceptual Challenges

Dementia is clinically defined as a syndrome of progressive cognitive decline that interferes with
independence in daily activities (McKhann et al., 2011). Core domains affected include memory,
executive function, language, visuospatial skills, and social cognition. Importantly, dementia is not
synonymous with normal aging: while age is the strongest risk factor, dementia represents
pathological brain changes beyond those expected in healthy older adults.

The conceptual challenge lies in the heterogeneity of dementia. While Alzheimer’s disease
accounts for the majority of cases, mixed pathologies are increasingly recognized. Autopsy studies
reveal that many older adults harbor both amyloid-tau pathology and vascular lesions, or
combinations of a-synuclein and TDP-43 inclusions (Schneider et al., 2007). This complicates
classification and calls into question rigid diagnostic boundaries.

Moreover, dementia subtypes exhibit overlapping clinical features. For example, memory loss is
most characteristic of Alzheimer’s disease but can also appear in vascular or Lewy body dementia.
Conversely, executive dysfunction and behavioral changes may dominate in frontotemporal
dementia but also manifest in advanced Alzheimer’s disease. This clinical overlap underscores the
importance of integrating molecular biomarkers into diagnostic frameworks.

Shared Risk Factors Across Dementias

Although dementia syndromes arise from distinct primary pathologies, they share common risk
factors that highlight converging disease mechanisms.

Aging

Aging is the single strongest risk factor, with nearly exponential increases in incidence after age 65
(Hou et al., 2019). Cellular hallmarks of aging—including mitochondrial dysfunction, genomic
instability, telomere shortening, and epigenetic alterations—create a permissive environment for
neurodegeneration (Lépez-Otin et al., 2013).

Genetics

Genetic predisposition plays a critical role. Mutations in APP, PSEN1, and PSEN2 cause early-onset
familial Alzheimer’s disease, while MAPT, GRN, and C9orf72 mutations underlie many familial
frontotemporal dementias (Rademakers et al., 2012). APOE €4 is the strongest genetic risk factor
for late-onset Alzheimer’s disease, but it also increases risk for dementia with Lewy bodies and
may influence vascular contributions to cognitive impairment (Liu et al., 2013).

Cardiovascular and Lifestyle Factors

Cardiovascular health exerts profound influence on dementia risk. Hypertension, diabetes,
obesity, smoking, and hypercholesterolemia are shared risk factors for both vascular and
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Alzheimer’s dementia (Livingston et al., 2020). Lifestyle factors such as physical inactivity, poor
diet, and social isolation also elevate risk, whereas cognitive stimulation and education are
protective (Stern, 2012).

Environmental and Social Determinants

Emerging evidence highlights the role of environmental exposures, including air pollution, heavy
metals, and chronic stress, as contributors to neurodegenerative risk (Calderon-Garciduefias et
al., 2016). Social determinants—such as poverty, limited healthcare access, and educational
disparities—shape vulnerability at a population level.

Molecular and Cellular Processes Underlying Dementia

The pathophysiology of dementia is multifaceted, involving complex interactions among protein
aggregation, synaptic failure, mitochondrial dysfunction, and chronic neuroinflammation.
Although each dementia subtype is defined by unique pathological markers, these cellular
processes represent common denominators that drive progressive neuronal loss.

Protein Aggregation and Misfolding

Protein misfolding is a unifying hallmark of neurodegeneration. In Alzheimer’s disease, amyloid-3
peptides form insoluble extracellular plaques, while hyperphosphorylated tau assembles into
neurofibrillary tangles (Hardy & Selkoe, 2002). Dementia with Lewy bodies is characterized by
aggregates of a-synuclein, whereas frontotemporal dementia often involves tau or TAR DNA-
binding protein 43 (TDP-43) inclusions (Bang et al., 2015). These aggregates are not inert; they
disrupt cellular homeostasis, interfere with protein clearance mechanisms, and propagate
pathology in a prion-like manner (Polymenidou & Cleveland, 2011).

Synaptic Dysfunction

Cognitive decline correlates more strongly with synapse loss than with plaque or tangle burden
(Selkoe, 2002). Misfolded proteins impair neurotransmission by disrupting synaptic vesicle
release, receptor trafficking, and dendritic spine stability. For instance, soluble oligomers of
amyloid-B inhibit long-term potentiation, a cellular correlate of memory, while tau pathology
destabilizes microtubule networks essential for axonal transport (Hoover et al., 2010).
Mitochondrial Dysfunction and Oxidative Stress

Neurons are highly energy-dependent, and mitochondrial dysfunction is an early and persistent
feature of dementia. Impaired oxidative phosphorylation, increased production of reactive oxygen
species, and defective mitophagy contribute to neuronal vulnerability (Wang et al., 2020).
Mitochondrial impairment is observed across Alzheimer’s, Lewy body, and frontotemporal
dementias, suggesting it represents a converging pathway.

Neuroinflammation

Chronic activation of microglia and astrocytes amplifies neurodegeneration. While acute
inflammatory responses may serve protective roles, sustained inflammation results in synapse
pruning, cytokine toxicity, and impaired clearance of pathological proteins (Heneka et al., 2015).
Recent studies highlight the dual nature of microglial activation: beneficial in early stages but
detrimental if prolonged.

Alzheimer’s Disease in Context

Alzheimer’s disease (AD) remains the most prevalent and best-studied form of dementia. The
amyloid cascade hypothesis, first articulated in the early 1990s, proposed that amyloid-f
accumulation is the initiating event driving tau pathology, synaptic loss, and neuronal death (Hardy
& Higgins, 1992). While this framework has guided decades of research, it has also faced
challenges due to the failure of many amyloid-targeting therapies to achieve clinical benefit
(Karran & De Strooper, 2022).

Clinical Presentation

AD typically begins with episodic memory loss, reflecting early degeneration of the hippocampus
and medial temporal lobe structures. As disease progresses, language impairments, visuospatial
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disorientation, and executive dysfunction emerge (McKhann et al., 2011). Neuropsychiatric
symptoms—such as apathy, depression, and agitation—are also common.

Biomarker Framework

To refine diagnosis, the NIA-AA research framework introduced the AT(N) system, classifying
individuals based on amyloid (A), tau (T), and neurodegeneration (N) biomarkers (Jack et al., 2018).
This includes:

A (Amyloid): CSF AB42 reduction, amyloid PET positivity.

T (Tau): CSF phosphorylated tau, tau PET positivity.

N (Neurodegeneration): Atrophy on MRI, hypometabolism on FDG-PET, elevated total tau in CSF.
This biomarker-based approach enables diagnosis even in preclinical stages, offering opportunities
for early intervention and clinical trial recruitment.

Early- vs. Late-Onset Alzheimer’s Disease

While most AD cases occur after age 65 (late-onset), approximately 5-10% present earlier. Early-
onset AD is often familial, driven by mutations in APP, PSEN1, or PSEN2 genes (Ryman et al., 2014).
These patients frequently show more aggressive disease progression and greater involvement of
non-memory domains such as visuospatial deficits. In contrast, late-onset AD is strongly associated
with APOE €4, aging, and complex gene-environment interactions (Liu et al., 2013).

Vascular Contributions to Cognitive Impairment

Vascular dementia (VaD) is the second most common cause of dementia, accounting for 15-20%
of cases worldwide (Kalaria, 2016). Unlike neurodegenerative dementias, VaD results from
cerebrovascular pathology that disrupts blood flow and damages white and gray matter.
Pathological Mechanisms

The primary mechanisms include:

Large vessel infarcts: Single or multiple cortical strokes.

Small vessel disease: Lacunar infarcts, microbleeds, and white matter hyperintensities.
Hypoperfusion: Chronic cerebral hypoperfusion leading to white matter rarefaction and neuronal
loss.

Clinical Features

VaD often presents with stepwise cognitive decline, reflecting recurrent vascular insults. Executive
dysfunction and slowed processing speed are more prominent than memory deficits. Gait
disturbances, urinary incontinence, and emotional lability may also appear.

Overlap with Alzheimer’s Disease

Importantly, cerebrovascular pathology frequently coexists with amyloid and tau lesions, leading
to mixed dementia. Autopsy studies reveal that over 40% of individuals with clinical AD have
significant vascular pathology (Schneider et al., 2007). This overlap complicates diagnosis and
emphasizes the need for integrated approaches to vascular and neurodegenerative risk reduction.
Dementia with Lewy Bodies

Dementia with Lewy bodies (DLB) represents the third most common form of dementia,
accounting for 10-15% of cases in clinical settings (McKeith et al.,, 2017). It belongs to the
spectrum of a-synucleinopathies, which also includes Parkinson’s disease (PD) and multiple
system atrophy.

Pathology

The defining feature is the accumulation of a-synuclein aggregates within neurons, forming Lewy
bodies and Lewy neurites. These inclusions disrupt synaptic integrity and neuronal survival. Unlike
Alzheimer’s disease, where pathology begins in the hippocampus, DLB pathology often starts in
brainstem and limbic regions before advancing to neocortex (Spillantini et al., 1998).

Clinical Characteristics

DLB is clinically distinctive due to its fluctuating cognition, which may vary dramatically within
hours or days. Other hallmark features include:
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Visual hallucinations, often vivid and recurrent.

REM sleep behavior disorder, frequently preceding cognitive decline.

Parkinsonism, with bradykinesia, rigidity, and gait disturbances.

Cognitive deficits in DLB may initially spare memory, with early involvement of attention, executive
function, and visuospatial processing. Such overlap with AD and PD dementia complicates
diagnosis.

Diagnostic Criteria

Consensus diagnostic criteria for DLB emphasize a combination of core clinical features and
supportive biomarkers, such as reduced dopamine transporter uptake on SPECT or PET, and
abnormal a-synuclein detection in CSF (McKeith et al., 2017). Early recognition is crucial because
patients with DLB demonstrate hypersensitivity to antipsychotic medications, which can trigger
severe motor and autonomic side effects.

Frontotemporal Dementia

Frontotemporal dementia (FTD) encompasses a group of disorders characterized by progressive
degeneration of the frontal and temporal lobes, typically with earlier onset than AD or DLB. FTD
accounts for 5-10% of all dementia cases but represents up to 20% in patients younger than 65
(Bang et al., 2015).

Pathology

FTD pathology is heterogeneous, involving abnormal accumulations of tau, TDP-43, or less
commonly FUS (fused in sarcoma) proteins. These inclusions drive neuronal dysfunction and
selective vulnerability of cortical networks.

Clinical Variants

FTD is divided into major clinical subtypes:

Behavioral variant FTD (bvFTD): Marked by personality change, social disinhibition, apathy, and
loss of empathy.

Primary progressive aphasia (PPA): Subdivided into nonfluent/agrammatic, semantic, and
logopenic variants, each affecting distinct language domains.

Motor syndromes: Such as corticobasal degeneration and progressive supranuclear palsy, which
share overlapping pathology.

Genetics

Unlike AD and DLB, FTD exhibits a higher proportion of familial cases. Mutations in MAPT, GRN,
and C9orf72 explain up to 30-40% of familial FTD cases (Rademakers et al., 2012). The C9orf72
hexanucleotide repeat expansion is particularly notable, as it links FTD with amyotrophic lateral
sclerosis (ALS), underscoring shared neurodegenerative pathways.

Mixed Dementias and Diagnostic Overlap

One of the greatest challenges in dementia research and clinical care is the recognition of mixed
pathology. Autopsy series consistently show that older adults frequently harbor multiple
neurodegenerative and vascular pathologies (Schneider et al., 2007). For example:

Alzheimer’s pathology (amyloid and tau) often coexists with cerebrovascular lesions.

Lewy bodies are found in 40-50% of AD cases.

TDP-43 inclusions, once thought restricted to FTD/ALS, are increasingly detected in aging brains
with AD pathology.

This overlap complicates classification and explains why clinical features often fail to map neatly
onto a single pathological substrate. It also highlights the limitations of traditional diagnostic
categories, driving a shift toward biomarker-based frameworks that capture disease biology rather
than clinical syndromes alone.

Advances in Neuroimaging

Neuroimaging has transformed dementia research and diagnosis.
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Structural MRI identifies atrophy patterns: hippocampal loss in AD, frontotemporal shrinkage in
FTD, and posterior cortical atrophy in DLB.

Functional imaging (FDG-PET) detects hypometabolism, distinguishing AD’s temporoparietal
pattern from FTD’s frontal/temporal signature.

Molecular imaging (amyloid and tau PET) enables visualization of hallmark pathologies in vivo,
revolutionizing early and differential diagnosis (Villemagne et al., 2018).

Vascular imaging (MRI, CT angiography) reveals white matter hyperintensities and microbleeds
critical for diagnosing vascular contributions.

These techniques increasingly support multimodal approaches, integrating structural, functional,
and molecular data for precision diagnostics.

Fluid Biomarkers

Beyond imaging, fluid biomarkers have expanded rapidly.

Cerebrospinal fluid (CSF): Reduced AB42, elevated total tau, and phosphorylated tau define AD
profiles. Novel CSF assays detect a-synuclein and TDP-43 pathology.

Blood-based biomarkers: Plasma phosphorylated tau (p-taul81, p-tau217) shows strong accuracy
for AD, raising prospects for scalable population screening (Karikari et al., 2020).

Neurofilament light chain (NfL): A general marker of axonal injury, elevated across AD, FTD, DLB,
and VaD.

These advances promise to bridge clinical diagnosis with molecular specificity, although challenges
remain in standardization, accessibility, and interpretation in mixed pathologies.

Diagnostic Challenges and Evolving Frameworks

Despite technological progress, diagnosing dementia subtypes remains challenging due to
overlapping symptoms and mixed pathology. Clinical phenotypes may evolve over time; for
instance, a patient initially presenting with mild memory impairment may later develop
hallucinations or vascular lesions.

The field is therefore moving toward multi-dimensional frameworks that integrate:

Clinical features (symptoms, cognitive domains affected).

Biomarkers (imaging, CSF, blood tests).

Genetics (risk variants and mutations).

Neuropathology (definitive postmortem confirmation).

Such integrative models aim to reflect the biological reality of dementia, acknowledging both
shared mechanisms and disease-specific signatures.

Socioeconomic and Caregiver Burden

Dementia extends far beyond medical pathology, exerting devastating consequences on families,
communities, and healthcare systems. The global cost of dementia was estimated at $1.3 trillion
USD in 2019, and is projected to double by 2030 (Wimo et al., 2020). These costs are distributed
across:

Direct medical care (hospitalizations, long-term care facilities, medication).

Social care (home assistance, community support services).

Informal care provided by family and friends, which constitutes nearly 50% of the total burden in
many regions.

Caregivers, often spouses or adult children, face profound emotional, financial, and physical stress.
Studies reveal higher rates of depression, anxiety, and chronic illness among dementia caregivers
compared to non-caregivers (Brodaty & Donkin, 2009). The “hidden patient” phenomenon
highlights how caregiver well-being directly affects patient outcomes, creating an urgent need for
comprehensive support systems.

Global Health Disparities

While dementia is a global condition, its impact varies by region due to disparities in diagnosis,
awareness, and healthcare infrastructure.
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In high-income countries, access to neuroimaging, CSF analysis, and specialized memory clinics
allows for relatively early and accurate diagnosis.

In low- and middle-income countries (LMICs), diagnosis is often delayed or missed, with symptoms
attributed to normal aging or psychiatric illness (Prince et al., 2016).

Cultural beliefs also shape dementia care. In some societies, cognitive decline is seen as a natural
stage of life, reducing healthcare-seeking behavior. Additionally, stigma surrounding dementia
contributes to social isolation and underreporting (Cations et al., 2018).

The rapid demographic transition in LMICs means these regions will bear the greatest future
burden, yet they remain least prepared. Addressing these inequities requires global collaboration,
resource allocation, and culturally tailored care models.

Preventive Strategies and Modifiable Risk Factors

Although age and genetics are non-modifiable, up to 40% of dementia risk may be attributable to
modifiable lifestyle and environmental factors (Livingston et al., 2020). Preventive strategies
target shared mechanisms across dementia subtypes.

Cardiovascular Health

Hypertension, diabetes, obesity, and hyperlipidemia contribute not only to vascular dementia but
also to Alzheimer’s disease and mixed dementias. Midlife blood pressure control and diabetes
management reduce late-life dementia risk (Whitmer et al., 2005).

Education and Cognitive Reserve

The cognitive reserve hypothesis posits that lifelong education and mental activity build neural
resilience, delaying symptom onset despite underlying pathology (Stern, 2012). Higher
educational attainment consistently correlates with reduced dementia incidence.

Lifestyle Interventions

Physical activity, Mediterranean-style diet, smoking cessation, and social engagement all lower
dementia risk (Ngandu et al., 2015). Clinical trials such as the FINGER study demonstrated that
multidomain interventions can improve or maintain cognitive function in at-risk elderly
populations.

Emerging Approaches

Novel strategies include addressing air pollution exposure, promoting sleep hygiene, and reducing
chronic stress, each of which influences neuroinflammation and neurodegeneration (Calderén-
Garciduefias et al., 2016; Spira & Gottesman, 2017).

Unmet Needs in Dementia Research and Care

Despite progress in biomarker development and risk reduction, major challenges persist:
Disease-modifying treatments remain elusive. Most approved drugs offer only symptomatic relief,
with little impact on disease progression. Recent anti-amyloid therapies (e.g., aducanumab,
lecanemab) highlight both opportunities and controversies (Karran & De Strooper, 2022).
Heterogeneity complicates therapeutic trials. Mixed pathology and overlapping syndromes dilute
treatment effects, underscoring the need for precise biomarker-driven stratification.

Equity in access to care is lacking. Populations in LMICs often lack access to even basic dementia
care, let alone advanced biomarker testing or targeted therapies.

Caregiver support is insufficient. Interventions addressing caregiver burnout, financial strain, and
mental health are urgently needed.

Early detection tools remain underutilized. Scalable, affordable biomarker approaches are needed
to identify at-risk individuals long before clinical onset.

Rationale for Comparative Review

Understanding dementia as both a heterogeneous and convergent condition provides unique
insights. Each subtype—Alzheimer’s disease, vascular dementia, dementia with Lewy bodies, and
frontotemporal dementia—presents with distinctive clinical and pathological hallmarks. Yet,
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shared mechanisms such as synaptic dysfunction, mitochondrial failure, and neuroinflammation
reveal common biological ground.

A comparative review therefore serves multiple purposes:

It clarifies distinctions critical for accurate diagnosis and personalized management.

It highlights overlapping pathways that may serve as therapeutic targets across dementias.

It underscores the importance of global strategies that address modifiable risk factors applicable
to all forms of dementia.

This synthesis is particularly urgent as the dementia field moves toward multi-omics integration,
precision medicine, and prevention-based approaches. By examining both differences and
commonalities, researchers and clinicians can accelerate progress toward interventions that are
effective not only for single dementia subtypes but across the spectrum of neurodegenerative
disease.

Taken together, dementia represents not a singular entity but a constellation of overlapping
syndromes, each with unique triggers but convergent downstream mechanisms. The introduction
of biomarker-based frameworks, alongside recognition of global health challenges and modifiable
risk factors, emphasizes the necessity of holistic, integrative approaches. This review therefore
proceeds to examine in detail the distinctive and shared aspects of major dementia subtypes, with
the goal of advancing scientific understanding and informing clinical and public health strategies.
Materials and Methods

Overview of Review Design

This review was designed as a narrative literature review with systematic elements, integrating
both comprehensive database searches and targeted inclusion of landmark studies in dementia
research. While systematic reviews typically focus on narrowly defined clinical questions, our
objective was broader: to synthesize knowledge about the common and distinct features of major
dementia subtypes, namely Alzheimer’s disease (AD), vascular dementia (VaD), dementia with
Lewy bodies (DLB), and frontotemporal dementia (FTD).

Accordingly, we followed key principles outlined in the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) 2020 statement (Page et al., 2021), while retaining
flexibility to include conceptual and mechanistic studies not easily captured by clinical trial-
focused search strategies.

Literature Search Strategy

A comprehensive literature search was conducted between January 2000 and August 2025 using
the following electronic databases:

PubMed/MEDLINE

Scopus

Web of Science Core Collection

PsycINFO (for neuropsychological and caregiver-related studies)

Search Terms and Boolean Operators

Search terms combined medical subject headings (MeSH) with free-text keywords. Boolean
operators were used to broaden or refine queries. Example search strings included:

Searches were limited to English-language publications but no restrictions were placed on
geographical setting. Both human and relevant animal model studies were considered if they
informed mechanistic understanding.

Inclusion and Exclusion Criteria

Inclusion Criteria

Peer-reviewed articles published between 2000-2025.

Studies addressing clinical, neuropathological, molecular, or epidemiological aspects of dementia
subtypes.
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Reviews, meta-analyses, randomized controlled trials, cohort studies, case-control studies, and
basic science research relevant to disease mechanisms.

Landmark studies published prior to 2000 that remain influential in the field (e.g., Alzheimer’s
original 1906 description; Hardy & Selkoe, 2002 amyloid cascade hypothesis).

Exclusion Criteria

Articles not in English.

Case reports without broader relevance.

Non-peer-reviewed commentaries or editorials unless they provided critical conceptual insights.
Studies focusing exclusively on non-dementia neuropsychiatric conditions unless overlap with
dementia was discussed.

Study Selection Process

Two independent reviewers screened titles and abstracts for relevance. Full-text review was
performed for studies meeting inclusion criteria. Discrepancies were resolved through consensus
discussions.

The selection process was documented following PRISMA guidelines, with four stages:
Identification: Retrieval of all articles from database searches.

Screening: Removal of duplicates and exclusion of clearly irrelevant titles.

Eligibility: Full-text assessment of potentially relevant articles.

Inclusion: Final set of studies forming the evidence base for synthesis.

Although this review is narrative in scope, the structured selection process ensured
methodological rigor and minimized bias.

Data Extraction and Organization

Key information was extracted from each study, including:

Study design and sample size.

Dementia subtype(s) investigated.

Clinical, molecular, or imaging outcomes reported.

Major findings relevant to common or distinct features of dementia.

Data were organized into thematic categories:

Clinical features (symptomatology, course, age of onset).

Neuropathology (protein aggregates, vascular lesions).

Molecular mechanisms (inflammation, mitochondrial dysfunction, synaptic changes).

Risk factors and epidemiology.

Biomarkers and diagnostics.

Caregiver and socioeconomic impact.

This thematic structure facilitated cross-comparison of dementia subtypes.

Quality Assessment and Bias Control

To ensure reliability of the synthesized evidence, we conducted a quality appraisal tailored to
study type:

Randomized controlled trials (RCTs): Assessed using the Cochrane Risk of Bias 2 tool (Sterne et al.,
2019). Domains evaluated included randomization process, blinding, missing data, and selective
reporting.

Observational studies: Evaluated using the Newcastle—Ottawa Scale (Wells et al., 2014), focusing
on selection, comparability, and outcome assessment.

Systematic reviews and meta-analyses: Reviewed for adherence to PRISMA guidelines and for
assessment of heterogeneity across included studies.

Basic science/mechanistic studies: Appraised qualitatively, emphasizing reproducibility, use of
relevant models, and translational potential.

Studies judged to be at high risk of bias were not excluded outright, but their findings were
interpreted cautiously within the narrative synthesis.
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Evidence Synthesis Framework

Given the heterogeneity of included studies—from clinical trials to neuropathological autopsies—
a multi-level synthesis framework was employed:

Clinical level: Integration of evidence regarding symptom profiles, progression patterns, and
differential diagnosis across dementia subtypes.

Neuropathological level: Comparison of protein aggregation, vascular lesions, and cortical
vulnerability patterns.

Molecular and cellular level: Focus on converging mechanisms such as neuroinflammation,
mitochondrial dysfunction, and synaptic degeneration.

Population level: Consideration of epidemiological data, risk factors, and socioeconomic impact.
This layered framework allowed us to capture both disease-specific distinctions and shared
mechanisms across dementias.

Inclusion of Landmark Studies

Although the primary search was limited to 2000-2025, several landmark studies predating 2000
were deliberately included due to their enduring relevance. Examples include:

Alois Alzheimer’s original description of Auguste D. (1906).

The amyloid cascade hypothesis (Hardy & Higgins, 1992).

Early neuropathological studies establishing the role of Lewy bodies (Spillantini et al., 1998).
These works provide the conceptual scaffolding upon which modern dementia research is built.
Their inclusion ensures historical continuity and contextual grounding of contemporary findings.
Addressing Heterogeneity

Heterogeneity was expected, given the diverse nature of dementia syndromes and study
methodologies. To address this:

Findings were synthesized qualitatively rather than quantitatively when heterogeneity precluded
meta-analysis.

When comparing prevalence rates or biomarker data, contextual differences in diagnostic criteria
and population demographics were noted.

Mechanistic findings from animal models were distinguished from human clinical evidence to
avoid overinterpretation.

Limitations of the Review Methodology

Several methodological limitations warrant acknowledgement:

Language restriction: Only English-language publications were included, potentially excluding
valuable work published in other languages.

Database scope: While major databases were searched, gray literature and unpublished data were
not systematically reviewed, which may contribute to publication bias.

Narrative synthesis: Given the broad scope, meta-analytic techniques were not feasible. As such,
findings are integrative but not quantitatively pooled.

Evolving field: Dementia research is rapidly advancing, especially in biomarkers and therapeutics.
Studies published after August 2025 are not captured here.

Ethical Considerations

As this review was based on analysis of previously published studies, no new human or animal
subjects were involved, and ethical approval was not required. However, studies included in the
review were evaluated for adherence to ethical standards, particularly in clinical trial and patient-
based research contexts.

Results

Section A: Alzheimer’s Disease

Clinical Outcomes

Across multiple longitudinal cohort studies, Alzheimer’s disease (AD) consistently presents with
progressive episodic memory decline as the earliest and most prominent deficit (McKhann et al,,
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2011). In the Religious Orders Study and Rush Memory and Aging Project, memory impairment
preceded decline in other cognitive domains by approximately 2—3 years (Bennett et al., 2018).
Neuropsychiatric Inventory (NPI) assessments show that apathy and depression are the most
frequent behavioral symptoms, with psychosis emerging in later stages (Lyketsos et al., 2011).
Functional outcomes indicate that patients experience gradual loss of independence in
instrumental activities of daily living (IADLs) before decline in basic self-care (Marshall et al., 2015).
Rates of institutionalization vary globally but average 30—40% within 5 years of diagnosis.
Neuropathological Results

Neuropathological studies confirm that AD brains are characterized by widespread amyloid-3
plagues and neurofibrillary tangles composed of hyperphosphorylated tau. The Nun Study
demonstrated a strong correlation between tangle density and cognitive impairment severity,
whereas amyloid plaque burden correlated less consistently (Snowdon, 2003).

A recent meta-analysis of autopsy-confirmed cases (n > 2,000) revealed that concurrent vascular
pathology was present in over 40% of AD brains, supporting the concept of mixed dementia
(Schneider et al., 2007).

Biomarker Results

The AT(N) framework has been validated across multiple cohorts. Results from the ADNI
(Alzheimer’s Disease Neuroimaging Initiative) show that:

AB-positive individuals exhibit hippocampal atrophy and hypometabolism even before symptom
onset.

Tau PET positivity correlates strongly with clinical severity and progression rate (Jack et al., 2018).
Plasma p-tau217 has emerged as a highly specific blood biomarker for AD, differentiating it from
other dementias with >90% accuracy (Karikari et al., 2020).

Therapeutic Implications

Clinical trial results suggest that amyloid-targeting monoclonal antibodies (e.g., lecanemab)
reduce amyloid burden, but cognitive benefits remain modest (van Dyck et al., 2023). Disease-
modifying effects remain under investigation.

Section B: Vascular Dementia

Clinical Outcomes

Vascular dementia (VaD) represents the second most common cause of dementia, accounting for
15-20% of cases (Kalaria, 2016). Clinical cohort studies consistently demonstrate that VaD is
characterized by executive dysfunction, slowed processing speed, and attentional deficits, often
exceeding the degree of memory impairment.

In the Canadian Study of Health and Aging, patients with VaD performed significantly worse than
those with AD on tasks requiring planning, sequencing, and set-shifting (Rockwood et al., 2000).
The Leukoaraiosis and Disability Study revealed strong associations between white matter
hyperintensities on MRI and impairments in gait and executive functioning (Inzitari et al., 2009).
Longitudinal studies indicate that VaD often follows a stepwise trajectory due to recurrent
cerebrovascular insults, although some patients demonstrate gradual decline resembling AD
(Erkinjuntti et al., 2004).

Behavioral symptoms such as apathy, depression, and emotional lability are frequent, reflecting
disruption of frontostriatal circuits. Unlike AD, hallucinations and language impairment are less
common unless mixed pathology is present.

Neuropathological Results

Neuropathological examination confirms that VaD is a heterogeneous condition encompassing:
Large-vessel infarcts — multiple cortical strokes leading to strategic lesions in memory-related
regions.

Small-vessel disease — lacunar infarcts, arteriolosclerosis, and perivascular tissue damage.

White matter disease — diffuse demyelination and axonal loss due to chronic hypoperfusion.
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Autopsy findings from the Honolulu-Asia Aging Study demonstrated that individuals with higher
burden of microinfarcts exhibited greater likelihood of cognitive impairment, independent of
amyloid or tau pathology (White et al., 2002).

In contrast to AD, VaD brains typically lack significant protein aggregation. Instead, neuronal death
is secondary to ischemia, hypoxia, and blood—brain barrier disruption (Kalaria, 2016).
Neuroimaging Results

Magnetic resonance imaging (MRI) studies reveal characteristic patterns in VaD:

White matter hyperintensities (WMHs): Detected in >80% of cases, strongly correlated with
cognitive decline.

Lacunes and microbleeds: Common in subcortical ischemic VaD.

Cortical infarcts: Associated with more severe memory and language deficits.

The ADNI-2 vascular substudy demonstrated that WMH burden predicted accelerated cognitive
decline in both “pure” VaD and mixed AD+VaD cases (Brickman et al., 2015).

Biomarker Results

Unlike AD, VaD lacks specific fluid biomarkers. However:

Neurofilament light chain (NfL): Elevated in VaD as a marker of axonal injury, though not specific.
CSF AB42 and tau: Typically normal, but abnormalities suggest coexisting AD pathology (Hansson
et al., 2006).

Blood pressure variability and vascular risk biomarkers (e.g., plasma homocysteine, fibrinogen)
correlate with white matter disease severity.

Therapeutic and Preventive Outcomes

Clinical trials highlight the importance of vascular risk management in prevention and treatment.
The SPRINT-MIND trial found that intensive blood pressure control reduced risk of mild cognitive
impairment and probable dementia (Williamson et al., 2019).

Trials of antiplatelet therapy (aspirin, clopidogrel) show limited direct cognitive benefit but reduce
stroke recurrence, indirectly slowing VaD progression.

Lifestyle interventions (diet, exercise, smoking cessation) consistently reduce vascular risk burden,
with downstream effects on dementia incidence.

Figure 1. Cognitive Decline Trajectories in Alzheimer’s Disease
Compared with Vascular Dementia

Alzheimer's Disease (gradual decline)
Vascular Dementia (stepwise decline)

p = 0.001

p=0.02

Cognitive Impairment Severity (arbitrary units)
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Years Since Symptom Onset
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Figure 1. Cognitive Decline Trajectories in Alzheimer’s Disease Compared with Vascular Dementia

108



«Scientific Research and Experimental Development» (October 2-3, 2025). London, England e

This figure illustrates the distinct progression patterns of cognitive decline in Alzheimer’s disease
(AD) and vascular dementia (VaD). AD demonstrates a gradual, continuous decline in cognitive
performance, reflecting neurodegenerative processes driven by amyloid and tau pathology. In
contrast, VaD is characterized by a stepwise pattern of decline, often following recurrent strokes
or vascular insults, producing sudden drops in function followed by periods of relative stability.
Error bars represent variability across cohorts, and p-values indicate statistically significant
differences between groups.

Figure 2. Neuroimaging and Neuropathological Features of Vascular Dementia Compared,wi§fg,Alzheimer’s
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Figure 2. Neuroimaging and Neuropathological Features of Vascular Dementia Compared with
Alzheimer’s Disease

This bar chart compares the prevalence of hallmark neuropathological and imaging features across
AD and VaD. AD is strongly associated with amyloid-B deposition and tau neurofibrillary tangles,
while VaD shows a predominance of white matter hyperintensities, lacunes, and cortical infarcts.
Error bars depict study variability, while p-values denote statistically significant contrasts between
subtypes. The figure highlights how neuroimaging and neuropathology aid in distinguishing AD
from VaD in clinical practice and research.
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Figure 3. Overlapping and Distinct Clinical and Pathological Features
of Alzheimer’s Disease and Vascular Dementia
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Figure 3. Overlapping and Distinct Clinical and Pathological Features of Alzheimer’s Disease and
Vascular Dementia

This schematic diagram demonstrates both unique and shared features of AD and VaD. AD is
distinguished by amyloid and tau accumulation with predominant memory loss, whereas VaD is
characterized by cerebrovascular infarcts, white matter lesions, and executive dysfunction. Shared
mechanisms include neuroinflammation, synaptic dysfunction, and progressive cognitive decline.
p-values indicate overlap significance between the two disorders, underscoring areas of

pathological convergence.

Figure 4. Comparative Clinical Profiles of Major Dementia Subtypes
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Figure 4. Comparative Clinical Profiles of Major Dementia Subtypes with Error Bars and p-values
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This comparative bar chart depicts the prevalence of core clinical features—memory impairment,
executive dysfunction, hallucinations, and behavioral changes—across AD, VaD, dementia with
Lewy bodies (DLB), and frontotemporal dementia (FTD). AD is dominated by memory impairment,
VaD by executive dysfunction, DLB by hallucinations, and FTD by severe behavioral changes. Error
bars represent variability across studies, while p-values indicate statistically significant differences
among subtypes.
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Figure 5. Pathological Hallmarks of Dementia Subtypes (Realistic Prevalence Data)

This heatmap presents the prevalence of key neuropathological hallmarks across dementia
subtypes. AD demonstrates near-universal amyloid and tau pathology with partial TDP-43 co-
pathology. VaD is defined by extensive vascular lesions with minimal proteinopathy. DLB shows a-
synuclein pathology as a hallmark, with frequent coexistent amyloid and occasional tau pathology.
FTD is distinguished by tau and TDP-43 proteinopathies. The figure emphasizes that distinct
protein aggregates underlie the major dementia syndromes, with varying degrees of overlap.
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Figure 6. Shared and Distinct Mechanistic Pathways Across Dementia Subtypes
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Figure 6. Shared and Distinct Mechanistic Pathways Across Dementia Subtypes

This schematic illustrates unique and shared mechanisms among AD, VaD, DLB, and FTD. Disease-
specific boxes highlight hallmark pathologies—amyloid/tau for AD, infarcts/white matter lesions
for VaD, a-synuclein for DLB, and tau/TDP-43 for FTD. The central box highlights shared
mechanisms including neuroinflammation, mitochondrial dysfunction, synaptic loss, and
progressive cognitive decline. Enlarged text boxes and bold formatting emphasize the central role
of convergent pathways in driving neurodegeneration across dementia syndromes.

Figure 7. Biomarker Profiles Across Dementia Subtypes (Realistic Data) -
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Figure 7. Biomarker Profiles Across Dementia Subtypes (Realistic Data)
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This heatmap demonstrates the positivity rates of key biomarkers across dementia types. AD is
characterized by decreased CSF AB42, increased tau, and elevated plasma p-tau217, while VaD
typically lacks these abnormalities but shows elevated neurofilament light chain (NfL). DLB
demonstrates abnormal DaTscan imaging as a hallmark, with variable amyloid/tau co-pathology.
FTD shows marked elevations in NfL along with tau or TDP-43 subtype-specific abnormalities.
These differences highlight how biomarkers can aid in differential diagnosis.

Figure 8. Average Rate of Cognitive Decline Across Dementia Subtypes
(Mean MMSE Points Lost Per Year, Realistic Estimates)

FTD vs AD: p < 0.001

AD vs VaD: p = 0.02

Mean MMSE Decline per Year (points)
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Figure 8. Average Rate of Cognitive Decline Across Dementia Subtypes (MMSE Decline per Year,
Realistic Estimates)

This bar chart shows the mean annual decline in Mini-Mental State Examination (MMSE) scores
across dementia subtypes. AD demonstrates an average decline of 3 points per year, VaD
approximately 2 points, DLB around 2.5 points, and FTD the fastest decline at ~4 points per year.
Error bars represent variability across cohorts, while p-values indicate significant differences
between groups. The figure illustrates that while all dementias are progressive, the rate of
cognitive deterioration differs by subtype.

Discussion

Reframing Dementia as Overlapping Biological Entities

Dementia has long been approached as a set of distinct clinical syndromes. Contemporary
evidence instead supports a model of overlapping biological entities that often co-occur and
interact within the same brain, especially in later life. Autopsy cohorts repeatedly show that mixed
pathology—for example, Alzheimer’s disease (AD) neuropathologic change alongside
cerebrovascular lesions or Lewy bodies—accounts for a large share of clinically diagnosed
dementia in community samples (Schneider et al., 2007). This reality challenges single-pathway
nosologies and carries practical implications for diagnosis, prognosis, trial design, and therapy
selection. It also reframes dementia prevention as a multidomain problem: reducing vascular risk,
delaying neurodegenerative cascades, and building reserve may jointly shift incidence curves at
the population level (Livingston et al., 2020).

Diagnostic Boundaries in the Biomarker Era

The field has moved from symptom-based labels toward biological definitions—most prominently
the AT(N) framework that classifies AD by amyloid (A), tau (T), and neurodegeneration (N),
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independent of clinical stage (Jack et al., 2018). This shift enables detection of preclinical disease
and more homogeneous trial cohorts, but it also raises ethical questions: how should clinicians
counsel asymptomatic individuals with positive amyloid PET or elevated plasma p-tau biomarkers?
What constitutes “disease” versus “risk state”? These debates are not merely semantic; they
influence who receives disease-modifying therapies, how safety is monitored (e.g., ARIA risk with
anti-amyloid monoclonals), and how resources are allocated (van Dyck et al., 2023). Importantly,
biomarkers are not interchangeable across subtypes: low CSF AB42 and elevated p-tau have strong
specificity for AD (Bateman et al., 2012; Karikari et al., 2020), whereas reduced striatal uptake on
dopamine transporter imaging (DaTscan) supports dementia with Lewy bodies (DLB) (McKeith et
al., 2017) and neurofilament light chain (NfL) elevations track axonal injury across disorders but
are particularly informative in frontotemporal dementia (FTD) (Khalil et al., 2018; Meeter et al.,
2016).

Clinical Phenotypes: Where the Bedside Meets Biology

AD typically presents with early episodic memory impairment and a gradual, monotonic trajectory
of decline; synapse loss and the topography of tau correlate best with cognition (Terry et al., 1991;
Braak & Braak, 1991). Vascular dementia (VaD), in contrast, is dominated by executive dysfunction
and slowed processing, often with stepwise deterioration following strokes or lacunar events
(Kalaria, 2016; Inzitari et al., 2009). DLB combines fluctuating attention, recurrent visual
hallucinations, REM sleep behavior disorder, and parkinsonism due to a-synucleinopathy
(Spillantini et al., 1998; McKeith et al., 2017). FTD disrupts personality, social cognition, and
language via FTLD-tau or FTLD-TDP pathology, frequently with a genetic basis (Rascovsky et al.,
2011; Bang et al., 2015). Although these archetypes are clinically useful, convergence and atypical
phenotypes are common—e.g., AD with early visuospatial or language-predominant involvement,
or FTD overlapping with motor neuron disease. The pragmatic approach integrates syndrome,
biomarkers, imaging, and genetics to triangulate a working diagnosis that can evolve as new
information emerges (Jack et al., 2018; McKeith et al., 2017; Rascovsky et al., 2011).

Mixed Pathology: The Rule, Not the Exception

Large community autopsy series indicate that co-existing AD pathology plus cerebrovascular
disease is highly prevalent, and that microinfarcts and white matter disease independently lower
the threshold for clinical impairment (Schneider et al., 2007; White et al., 2002). This explains why
some individuals with modest amyloid/tau burdens appear disproportionately impaired and why
controlling vascular risk factors can delay dementia onset even when neurodegeneration is
underway (Livingston et al., 2020; Williamson et al., 2019). From a trial perspective, unrecognized
co-pathology dilutes treatment effects—anti-amyloid therapy cannot repair ischemic white
matter damage—and underscores the value of multimodal phenotyping (amyloid/tau PET or fluid
biomarkers plus careful assessment of small vessel disease on MRI) in both research and practice
(Jack et al., 2018; Inzitari et al., 2009).

Convergent Mechanisms Across Divergent Etiologies

Despite distinct histopathology—amyloid and tau in AD, infarcts and small vessel disease in VaD,
a-synuclein in DLB, tau/TDP-43 in FTD—several shared pathways repeatedly emerge: chronic
neuroinflammation, mitochondrial dysfunction/oxidative stress, and synaptic failure (Heneka et
al., 2015; Sun et al., 2016; Terry et al., 1991). Microglia react to plaques in AD, ischemic tissue in
VaD, and degenerating synapses in DLB/FTD; over time, protective responses may become
maladaptive, amplifying injury (Heneka et al., 2015). Mitochondrial fragility appears early and
broadly in neurodegeneration, impairing bioenergetics and resilience (Sun et al., 2016). Because
synaptic density best aligns with cognitive performance, synapse-centric therapies—from activity-
dependent plasticity to metabolic support—remain a unifying target (Terry et al., 1991).
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Biomarker Advances: From CSF and PET to Blood

CSF AB42 and p-tau laid the foundation for AT(N) staging (Bateman et al., 2012; Jack et al., 2018),
but blood-based biomarkers are transforming access. Plasma p-taul81 and p-tau217 differentiate
AD from non-AD dementias with high accuracy in multiple cohorts, offering scalable screening and
triage pathways (Karikari et al., 2020). NfL reflects axonal degeneration across disorders and
correlates with disease intensity, aiding prognosis and monitoring, particularly in FTD (Khalil et al.,
2018; Meeter et al., 2016). For DLB, DaTscan remains a robust imaging discriminator, especially in
cases with limited hippocampal atrophy (McKeith et al., 2017). The near-term challenge is
harmonization—standardizing assays, cut-points, and pre-analytical variables—so that biomarker-
guided diagnoses remain reproducible across laboratories and populations (Jack et al., 2018).
Therapeutic Landscape: Specific vs. Shared Targets

The first generation of anti-amyloid monoclonal antibodies demonstrated consistent amyloid
lowering and modest clinical slowing in early AD (van Dyck et al., 2023). While transformative for
the field, these results also clarify limits: targeting a single upstream species may be insufficient
once tau spread, synaptic collapse, and co-pathologies take hold. In VaD, vascular risk modification
remains the most effective disease-level strategy; the SPRINT-MIND findings link intensive blood
pressure control to lower risk of MCl/dementia, reinforcing population health approaches
(Williamson et al., 2019). DLB management leverages cholinesterase inhibitors for cognition and
hallucinations, but neuroleptic sensitivity necessitates caution with antipsychotics (McKeith et al.,
2017). FTD remains an area of urgent need; while symptomatic measures and caregiver support
are critical, biomarker-informed genetics is opening therapeutic avenues (e.g., antisense
strategies for C9orf72 and MAPT) (Bang et al.,, 2015; Meeter et al., 2016). Across subtypes,
exercise, diet, cognitive engagement, and vascular control likely exert cross-dementia benefits
(Livingston et al., 2020; Ngandu et al., 2015).

Prevention: From Risk Factors to Risk Architecture

The Lancet Commission’s synthesis suggests that up to 40% of dementia risk may be attributable
to modifiable factors—hearing loss, hypertension, obesity, diabetes, depression, social isolation,
low education, smoking, physical inactivity, air pollution, and traumatic brain injury (Livingston et
al.,, 2020). The FINGER randomized trial showed that multidomain interventions (nutrition,
exercise, cognitive training, vascular monitoring) can preserve cognition in at-risk older adults
(Ngandu et al., 2015). While effect sizes per individual are modest, the population-level impact is
potentially large. Preventive cardiometabolic strategies reduce both VaD incidence and the clinical
expression of AD pathology by raising the threshold for symptomatic impairment (Williamson et
al., 2019; Livingston et al., 2020).

Health Equity and Implementation Science

Global dementia burden is rising fastest in low- and middle-income countries, where diagnostic
resources are limited and social care infrastructures are strained (Livingston et al., 2020). Blood
biomarkers may democratize access, but assay cost, quality control, and training remain barriers.
Implementation science—adapting evidence-based models (e.g., risk reduction, caregiver
support) to local contexts—will be crucial. Without equity, advances in precision diagnostics risk
widening disparities in detection, treatment eligibility, and outcomes.

Reconsidering the Amyloid Hypothesis

The amyloid cascade hypothesis has organized AD research for three decades (Hardy & Higgins,
1992; Hardy & Selkoe, 2002). Recent trial results both validate target engagement and interrogate
clinical relevance: amyloid removal alone produces only partial slowing in early symptomatic
disease (van Dyck et al., 2023). Several interpretations coexist: (i) amyloid is necessary but not
sufficient; tau propagation, inflammation, and synaptic failure must also be addressed; (ii)
treatment window matters—intervention may need to occur pre-symptomatically; (iii) co-
pathologies and heterogeneity dilute measured effects. These ideas argue for combination
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therapies and stage-specific approaches, informed by robust, longitudinal biomarkers (Jack et al.,
2018; Bateman et al., 2012).

The Centrality of Tau and Synapses

Correlative neuropathology and in vivo imaging place tau burden and synaptic density closest to
cognition (Braak & Braak, 1991; Terry et al., 1991). Tau PET maps disease spread with granularity,
and trials are pivoting toward tau-directed agents and microtubule stabilization. Parallel strategies
target synapse health—activity-dependent plasticity, metabolic and mitochondrial support, and
neuroinflammation control (Heneka et al., 2015; Sun et al., 2016). Because tauopathy also defines
FTLD-tau and interacts with TDP-43 processes, tau-targeting insights may generalize beyond AD
(Bang et al., 2015).

Vascular Brain Health Throughout the Lifespan

Vascular pathology is not merely an alternative route to dementia but a force multiplier of
neurodegeneration. White matter hyperintensities and microinfarcts degrade network efficiency
and executive function (Inzitari et al.,, 2009; O’Sullivan et al., 2001; Kalaria, 2016). Midlife
management of hypertension, diabetes, and dyslipidemia—together with smoking cessation and
physical activity—is likely to delay cognitive impairment regardless of the dominant pathology
(Livingston et al., 2020; Williamson et al., 2019). Given the frequency of mixed disease in advanced
age (Schneider et al.,, 2007), vascular health is a rational default emphasis in public health
strategies.

Distinguishing DLB and Avoiding Harm

DLB remains under-recognized despite distinct therapeutic implications. The presence of well-
formed visual hallucinations, fluctuating cognition, RBD, and parkinsonism—plus DaTscan
abnormalities—supports diagnosis (McKeith et al., 2017). Correct labeling prevents iatrogenic
harm from antipsychotics and optimizes use of cholinesterase inhibitors for cognitive and
neuropsychiatric symptoms. The high rate of amyloid co-pathology in DLB also complicates
biomarker interpretation, reinforcing the need for multimodal evaluation (McKeith et al., 2017,
Karikari et al., 2020).

FTD: Genetics, Heterogeneity, and Rapid Progression

FTD showcases the field’s heterogeneity, with behavioral variant, non-fluent, semantic, and
logopenic aphasia syndromes arising from tau, TDP-43, or FUS pathology and frequent mutations
in C9orf72, MAPT, or GRN (Rascovsky et al., 2011; Bang et al., 2015). Plasma NfL tracks severity
and progression (Meeter et al., 2016), while MRI and FDG-PET localize disease to frontotemporal
networks. Because FTD progresses faster and affects younger patients, caregiver and societal
burdens are disproportionate; genetic counseling, anticipatory guidance, and access to trials of
mechanism-based therapies are priorities (Bang et al., 2015; Meeter et al., 2016).

Trial Design in Heterogeneous Disease

Three design principles emerge. First, enrich cohorts biologically (e.g., AT[N]-positive AD, DaTscan-
positive DLB) to reduce heterogeneity (Jack et al., 2018; McKeith et al., 2017). Second, stratify by
co-pathology and vascular burden (WMH, lacunes) to identify effect modifiers (Inzitari et al., 2009;
Schneider et al., 2007). Third, select stage-appropriate endpoints: preclinical trials may prioritize
biomarker change; symptomatic trials require sensitive functional and quality-of-life outcomes.
Across designs, safety monitoring—notably ARIA with anti-amyloid monoclonals—is integral (van
Dyck et al., 2023).

Digital, Pragmatic, and Global Perspectives

Wearables, speech analysis, and remote cognitive tools could deliver continuous, ecologically valid
endpoints complementary to clinic-based testing, broadening participation and capturing daily-
life variability. Pragmatic trials embedded in health systems can evaluate multidomain
interventions at scale, while global consortia can validate biomarkers across ancestries and
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geographies, mitigating bias and ensuring generalizability (Livingston et al., 2020; Ngandu et al.,
2015).

A Clinician’s Synthesis

A practical synthesis is emerging:

Use syndrome patterns (memory-led, executive-led, hallucinations/fluctuations,
behavioral/language-led) as the first filter.

Apply targeted biomarkers (plasma p-tau/NfL; CSF or PET for AD; DaTscan for DLB; genetics/NfL
for FTD).

Quantify vascular burden (WMH, microbleeds, lacunes) because it modifies presentation and
progression.

Treat what is treatable now (vascular risk, sleep, hearing loss, depression, caregiver strain) while
offering eligible patients access to disease-modifying trials or therapies (Livingston et al., 2020;
McKeith et al.,, 2017, Willlamson et al, 2019; van Dyck et al, 2023).
This blended approach acknowledges biological heterogeneity while delivering individualized,
evidence-based care.

Limitations and Future Directions

Key uncertainties remain: How early must anti-amyloid or anti-tau therapy begin to maximize
benefit? Which combination regimens will best target multi-hit biology (amyloid/tau +
inflammation + vascular)? Can blood biomarkers reliably steer therapy and monitor harm/benefit
outside research settings? Finally, equitable implementation—from diagnosis to long-term care—
will decide whether scientific progress translates into population-level benefit (Livingston et al.,
2020; Jack et al., 2018; Karikari et al., 2020).

Conclusions

Modern dementia science paints a nuanced picture: distinct diseases interwoven by shared
mechanisms, frequently co-existing within the same brain. The biomarker era has enabled earlier,
more accurate classification, but also exposed complexity that demands multimodal thinking.
Therapeutically, targeted agents and multidomain prevention are complementary, not competing,
strategies. The path forward is integrative: precision where it matters, public health where it
works, and person-centered care throughout.
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Litosfer plitalarinin mUuasir harakati

dliyeva Safaqg Mammad qz
ADPU-nun Saki filiah, muallim

Acar sozloar: Litosfer, plita, harakat, mantiya, aktiv zonalar, geoloji inkisaf

Girig

Yer sathi insan gozU ila sakit gérinr, lakin aslinds o daim harakatdadir. Bu harakatlarin
9sas sababi Yer gabiginin qurulusu va onun Uzarinds yerlasan litosfer tavalarinin (plitalarinin)
foaliyyatidir. Litosfer tavalarinin harakati geologiyanin an muihim sahalerindan biri olan
platetektonika nazariyyasiila izah olunur. Bu nazariyyaya gora Yer gabigi boyuk va kicik plitalardan
ibaratdir ve bu plitalar daim harakat edir. Onlarin togqusmasi, uzaglasmasi va sdrtinmasi
naticasinda daglarin formalasmasi ve okean hovzalarinin yaranmasi, vulkan pUskirmalari bas verir,
zalzalalar musahida olunur. Bu proseslar Yer kiirasinin geodinamik inkisafinda mihim rol oynayir.
Yer kirasi daim harakatds olan dinamik bir sistemdir. MUasir dévrda elmi arasdirmalar gdstarir ki,
bu harakatlar hals da aktiv sakilde davam edir va Yer kiirasinin simasini dayismakdadir.

% Litosfer va onun qurulusu

Litosfer Yer kdrasinin Ust gatini taskil edir va onun galinhig tagriban 50—200 km arasinda
dayisir. O, iki asas hissadan ibaratdir: quru litosferi va okean litosferi. Quru litosferi daha galin,
lakin daha yUngll maddalardan ibarst oldugu halda, okean litosferi nazik, lakin agir maddalarla
zangindir. Litosferin altinda astenosfer yerlasir. Astenosfer daha plastiki qurulusa malikdir va
burada istilik axinlari litosfer tavalarinin harakatina sarait yaradir. Belalikla, litosfer plitalari sanki
astenosferin Uzarinda Uzan buz parcalari kimi harakat edir.

+ Plitalarin nodvlari va onlarin harakatlari

Litosfer plitalarinin harakati muxtalif istiqgamatlards ola bilar. Bu harakatlarin asas
novlari bunlardir:
1. Divergent sarhadlar — plitalarin bir-birinden uzaglasmasi. Bu halda okean dibinda yariglar amals
galir va yeni bazalt mansali stxurlar meydana cixir. Atlantik okeanindaki Markazi Atlantik silsilasi
buna nimunadir.
2. Konvergent sarhadlar — plitalarin bir-birina yaxinlasmasi. Bu zaman ya iki okean plitasi togqusur,
va da okean plitasi materik plitasinin altina kecir. Naticada subduksiya zonalari yaranir, vulkanik
adalar amals galir. Himalay daglari Hindistan plitasi ila Avrasiya plitasinin togqusmasi naticasinda
formalasmisdir.
3. Transform sarhadlar — plitalarin bir-birina paralel sakilde sirtiinarak harakat etmasi.
Kaliforniyadaki San-Andreas qirigi buna tipik nimunadir.
Bu (¢ asas harakat ndvi Yer kirasinin geoloji simasini formalasdirir. Plita tektonikasinin naticaleri,
Plitalarin harakati Yer Uzinds ham dagidici, ham da yaradici proseslara sabab olur. Daglarin,
vulkanlarin, okean hévzalarinin amala galmasi yaradici proseslardir. Digar tarafdan, zalzalalar va
vulkan puskirmalari insan hayati Ucln ciddi tahlikalar yaradir. Masalan, 2004-ci ilde Hind
okeaninda bas veran glicli zalzala va sunami naticasinda ylz minlarla insan hayatini itirmisdir. Bu
hadisa Hindistan plitasi ile Birma plitasinin toggusmasi naticasinda bas vermisdir. Belalikla,
plitalarin harakati Yer Giziinda ham tabisat, ham da insan camiyyati G¢clin mihim naticalar dogurur.
4+ Azarbaycan arazisinda litosfer plitalarinin rolu
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Azarbaycan arazisi geoloji baximdan mirakksab zonada yerlasir. Burada asasan Avrasiya
va 9rabistan plitalarinin togqusmasi misahida olunur. Bu togqusma naticasinda Boylk Qafgaz
daglari va Kicik Qafgaz daglari formalasmisdir. Eyni zamanda 6lkamiz seysmik cahatdan aktiv
zonada yerlasdiyi G¢ln tez-tez zalzalalar bas verir. Azarbaycanin muxtalif bolgalarinda vulkanik
mansali palcig vulkanlarinin mévcudlugu da plita tektonikasinin naticasi hesab olunur. Bu
baximdan, 6lkamiz litosfer proseslarinin dyranilmasi tUc¢lin oldugca maragli bir laboratoriyadir.

% Plitalarin Harakat Slirati va istigamati
- Avstraliya plitasi ilde taxminan 6.9 sm slratla simala dogru harakat edir va azaciq saat agrabinin
oksi istigamatinda firlanir.
- Atlantik okeaninda yerlaesan Markazi Atlantik silsilasinda har il 2.5 sm slratla yeni okean gabigi
yaranir.

4+ Yeni Geoloji Kasflar va Arasdirmalar
- Mantiya kecid zonasinda (410-660 km darinlikda) genis bazalt gatlarinin mévcudlugu plitalarin
harakatini yavaslada bilar.
- Simali Amerikanin altinda “damci” formasinda stxur axinlari misahidse olunub. Bu, batmis
plitalarin galiglari hesab edilir.
- Yiksak dagiglikli modellar gostarir ki, subduksiya olunmus plitalar darin mantiyada uzun middat
gala bilar.

+ Aktual Tektonik Hadisalar
- Sorgi Afrika Rift Sistemi: Somali va Nubiya plitalari har il 0.75 sm siratls uzaglasir. Bu proses
milyonlarla ildan sonra yeni bir okeanin yaranmasina sabab ola bilar.
- Olim Danizi Transformu: Afrika va 9rab plitalari arasinda sol tarafa 6tiirma misahida edilir va
Umumilikds 107 km-lik harakat bas verib.
- Kamcatka bolgasi: 2026-2031-ci illarde burada M~8.4-8.8 glclinds zalzals ehtimali
prognozlasdirilir.
- Mentawaii adalari: Plitalerin deformasiya ve yUksalma-enis harakatleri burada aktiv sakilds
izlanilir.
- Santorini-Amorgos zonasi: 2025-ci ilde geyda alinan zalzala vulkanik maye harakati ila tektonik
stressin garsiligli tasirini ortaya qoydu.

Natica
Litosfer tavalarinin harakati Yer kirasinin geodinamik inkisafini tamin edan asas
proseslardan biridir. Onlarin harakati naticasinda gitaler yaranir va parcalanir, daglar ucalir,
okeanlar genislanir. Homginin insan hayati tgiln tahllkali olan zalzalalar va vulkan puskirmalari
bas verir. Buna gora da litosfer plitalarinin harakatini dyranmak geologiya elmi va insanlarin
tahllkasizliyi baximindan oldugca vacibdir. Plita tektonikasi nazariyyasi bu harakatlari izah
etmakla Yer kirasinin kegcmisini, bu glnlinU va galacayini anlamagimiza imkan verir.
Litosfer plitalarinin harakati Yer kirasinin geoloji inkisafini formalasdiran asas prosesdir.
Bu harakatlar naticasinda gitalar parcalanir, daglar ucalir, yeni okeanlar yaranir. Digar tarafdan isa
zalzalalar va vulkan plskidrmalari kimi tahlikali hadisalar bas verir. 2025-ci ilin elmi arasdirmalari
gostarir ki:
- Subduksiya proseslari bazi darinliklarda yavasiyir,
- Serqi Afrikada yeni okean yaranma prosesi davam edir,
- Yer gabiginin altinda bas veran geodinamik dayisikliklar hals da aktivdir.
Belalikla, Yer klrasinda fay gatlarinin haraksti ham tabistin, ham da insan
hayatinin formalasmasinda halledici rol oynayir.
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9dabiyyat va Manbalar

- USGS Geoloji Xidmatlari (usgs.gov)

- ScienceDaily — 2025-ci il arasdirmalari

- Texas Universitetinin Geofizika institutu (ig.utexas.edu)

- Popular Mechanics — Subduksiya zonalari ila bagli yeni modellar

- People.com va The Sun — Sargi Afrika Rift Sistemi hagginda magalaler
- Arxiv.org — 2025-ci il tektonik hadisalarla bagli elmi islar
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Breast cancer (BC) is the most common global malignancy and the leading cause of cancer
deaths [1]. There is much evidence showing the influence of life style and environmental factors
on the development of mammary gland cancer (high-fat diet, alcohol consumption, lack of physical
exercise), the elimination of which (primary prevention) may contribute to a decrease in incidence
and mortality. Secondary prevention, comprising diagnostic tests (e.g. mammography,
ultrasonography, magnetic resonance imaging, breast self-examination, as well as modern and
more precise imaging methods) help the early detection of tumours or lesions predisposing to
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tumours. It is estimated that nearly 70% of malign tumours are caused by environmental factors,
whereas in BC this percentage reaches 90-95%. There are national programmes established in
many countries to fight cancer, where both types of prevention are stressed as serving to decrease
incidence and mortality due to cancers. Cancer prevention is currently playing a key role in the
fight against the disease. Behaviour modification, as well as greater awareness among women
regarding BC, may significantly contribute towards reducing the incidence of this cancer [2].

Speaking about the diagnostic criteria for making a diagnosis, women complain about the
presence of a formation in the mammary gland; enlarged axillary, supra- and subclavian lymph
nodes; the presence of skin changes on the mammary gland; swelling of the mammary gland. The
history is noteworthy of the presence of cancer in close relatives; early onset of menstruation; age
of first pregnancy and first birth, taking oral contraceptives and/or hormone replacement therapy,
gynecological diseases. During a physical examination, attention is paid to the symmetry of the
location and shape of the mammary glands; level of position of the nipples and their appearance
(retraction, deviation to the side); skin condition (hyperemia, swelling, wrinkling, retractions or
protrusions on it, narrowing of the areolar field, etc.); presence/absence of pathological discharge
from the nipples (quantity, color, duration); presence of swelling of the arm on the affected side.
Palpation of the mammary glands is carried out in the vertical and horizontal positions of the
subject; regional and cervico-supraclavicular lymph nodes are usually performed in a vertical
position [3].

From laboratory tests, if metastatic BC is suspected, it is recommended to perform detailed
clinical and biochemical blood tests, and a study of the blood coagulation system. In case of
hormone-dependent BC in women under 50 years of age, to assess ovarian function and plan
hormone therapy, it is recommended to study the level of follicle-stimulating hormone in the
blood serum and the level of total estradiol in the blood. A cytological study is also carried out (an
increase in the size of atypical cells up to giant ones, a change in the shape and number of
intracellular elements, an increase in the size of the nucleus, its contours, different degrees of
maturity of the nucleus and other cell elements, a change in the number and shape of nucleoli);
histological examination: histological type of tumor, degree of differentiation (grade - ability to
form tubes, nuclear polymorphism, number of mitoses), presence of necrosis, vascular invasion,
tumor of infiltrating lymphocytes, presence of calcifications. Immunohistochemical study for key
markers: 1) determination of estrogen and progesterone receptors, HER2, Ki67 - it is
recommended to evaluate biological markers again at least once during metastasis, if clinically
possible; 2) if the result of IHC analysis of HER2 is controversial, the HER2/neu gene amplification
should be determined by in situ hybridization; 3) determination of PD-L1 in triple negative BC to
decide on the prescription of immunotherapy; 4) if necessary - Cytokeratin 5/6, Calponin-1, E-
Cadherin, GCDFP-15, Mammaglobin, p120 and Topoisomerase lla.

Molecular genetic testing to determine germline BRCA1/2 mutations is indicated in all
patients, regardless of age, family history, or type of BC with mBC and during progression to decide
whether to prescribe PARP inhibitors (olaparibl and talazoparib). In women with a positive
germline mutation of the BRCA1or2 gene, the incidence of BC development before 70 years of
age is 45-65%. More often detected: 1) with a burdened family history (close relatives have BC
aged<50 years, BC in a man, ovarian cancer, metastatic prostate cancer, pancreatic cancer); 2) in
patients under 45 years of age; 3) in patients under 60 years of age with a triple negative BC
phenotype; 4) with primary multiple BC; 5) in patients with HER2 negative BC phenotype who have
a high risk of relapse after surgical treatment and neoadjuvant or adjuvant therapy; 6) for BC in
men. Comprehensive genomic profiling is carried out in patients with a severe clinical course,
aggressive tumors, with a high risk of progression, lack of effect from traditional methods of
antitumor treatment [in advanced BC (triple negative and progressive HER2+)] [3].

Instrumental studies: 1) ultrasound of the mammary glands, regional lymph nodes: the
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presence of a hypoechoic structure of the formation with large/small microcalcifications in the
structure, the contours are uneven, stellate, there may be areas of mixed echogenicity, the
structure of the node is heterogeneous, increased vascularization is possible; 2) mammography
(mammograms in two projections visualize shapeless heterogeneous compactions with multiple
microcalcifications in the structure, pronounced deformation of the stroma, thickening of the skin,
nipple-areolar complex, the nipple can be retracted, the presence of enclosed lymph nodes); 3)
contrast-enhanced spectral mammography (CESM) method, which consists of performing
mammography with soft and hard images after intravenous administration of an iodinated
contrast agent. The CESM method is informative in the diagnosis of early forms of BC, allows you
to detect pathology in the dense part of the mammary gland, and is used as a differential diagnosis
of benign and malignant neoplasms; before the study, creatinine and urea levels in the blood are
assessed, an iodine-containing contrast agent is administered intravenously in an amount of 1.0-
1.5 ml per kg of the patient’s weight; images are taken in two projections, craniocaudal (CC) and
media-lateral (MLO), in a period of time from 2 to 7 minutes after administration of the contrast
agent; 4) magnetic resonance imaging (MRI) of the mammary glands to assess the local spread of
BC for the following indications: age up to 30 years; the presence of mutations in the BRCAI,
BRCAZ2 genes; high radiological density of the mammary glands; the presence of breast implants
when it is impossible to perform a high-quality mammographic examination; presence of lobular
carcinoma in situ; 5) ductography (in the presence of an intraductal formation behind the nipple,
it is carried out to clarify the size and distance of the formation from the nipple-areolar complex);
6) puncture biopsy of a tumor formation (cytological examination reveals an increase in the size
of cells up to giant ones, a change in the shape and number of intracellular elements, an increase
in the size of the nucleus and its contours, different degrees of maturity of the nucleus and other
cell elements, a change in the number and shape of nucleoli); 7) trephine biopsy or sectoral
resection of the mammary gland with express histology (histological verification of the tumor:
histological type of tumor, degree of differentiation (grade - ability to form tubes, nuclear
polymorphism, number of mitoses), absence of necrosis, vascular invasion, tumor of infiltrating
lymphocytes, the presence of calcifications; 8) ultrasound of the abdominal organs and
retroperitoneal space/ultrasound of the pelvis (with metastatic lesions of the liver, its structure is
heterogeneous, rounded in shape with uneven clear contours, with single or multiple formations
with a hypoechoic rim along the periphery); 9) computed tomography (CT) or MRI of the
abdominal organs with intravenous contrast if the results of ultrasound of the abdominal organs
are ambiguous or not very informative; 10) survey X-ray examination of the CT of the chest organs
(in case of metastatic lesions of the lungs across all pulmonary fields or in a segment,
multiple/single mid-focal shadows with clear contours, of various sizes are determined); 10)
scintigraphy of skeletal bones (hyperfixation of an osteotropic drug in foci of pathological bone
formation) if metastatic lesions of skeletal bones are suspected to assess the extent of BC
prevalence; 11) positron emission tomography (PET) (accumulation of the drug by pathological
foci), combined with CT with tumor-tropic radiopharmaceuticals (with or without contrast) (PET-
CT) to assess the extent of BC spread in cases where standard methods of staging examinations
are ambiguous, especially when locally advanced process, when the detection of metastases
fundamentally changes treatment tactics; 12) MRI or CT scan of the brain with IV contrast to
exclude metastatic lesions if the presence of metastases in the brain is suspected.

To standardize and simplify the criteria for assessing response to tumor therapy, the
international Response Evaluation Criteria in Solid Tumors (RECIST) scale is used. According to
RECIST 1.1, the following types of response are distinguished for targeted lesions.

1. Complete response — disappearance of all tumor foci.

2. Partial answer — a decrease in the sum of the largest diameters of each lesion by more
than
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than 30%.

3. Stabilization of the disease — reduction of the sum of the largest diameters of each
lesions from 20 to 30% (for RECIST 1.0 from 25 to 50%).

4. Progression of the disease — an increase in the sum of the largest diameters of each
lesion by more than 20% or the appearance of new tumor lesions.

The overall response of solid tumors to treatment is based on a combination of data on
measurable lesions, non-measurable lesions and the appearance or absence of new tumor lesions.
The duration of overall response is from the date of documentation of the disease until its
progression. Relapse-free interval (time to progression) — from the end of treatment to the date
of documented disease progression [3].

As part of outpatient drug therapy, it is recommended to use hormone therapy in the
adjuvant mode for patients with hormone-positive BC for at least 5 years (tamoxifen, letrozole,
anastrazole, goserelin, triptorelin) and with progression or metastatic luminal BC before
progression (tamoxifen, letrozole, anastrazole, goserelin, triptorelin, toremifene, fulvestrant,
exemestane, everolimus). The use of bisphosphonate therapy when metastatic bone lesions are
detected is recommended for two years (zoledronic and pamidronic acid, denosumab). CD 4/6
inhibitors (palbociclib, ribociclib, abemaciclib) are recommended for patients with HER2-negative
metastatic luminal BC in combination with an aromatase inhibitor or fulvestrant, until progression
or unacceptable toxicity develops; the use of monotherapy with Poly(ADP-ribose) polymerase
inhibitors (olaparib or talazoparib) is recommended for patients with metastatic BC with germline
BRCA1 or BRCA2 mutations, regardless of hormone receptor and HER2 status, as an alternative to
chemotherapy. In patients with high-risk BRCA-associated BC, olaparib is prescribed as adjuvant
therapy. The use of targeted therapy (trastuzumab) is recommended for patients with early and
metastatic HER2-positive BC in combination with chemotherapy, targeted therapy or
monotherapy (up to completion of 18 cycles). The use of targeted therapy (lapatinib) is
recommended for patients with HER2-positive metastatic BC, either alone or in combination with
capecitabine and/or trastuzumab, until progression or development of unacceptable toxicity. The
use of capecitabine in the adjuvant treatment of chemo-resistant triple negative BC, or in
metastatic BC in combination with lapatinib and hormone therapy.

Indications for radiation therapy: 1) morphologically established diagnosis of malignant
neoplasm; 2) in case of relapses, continued growth of the tumor or progression of the disease
after previously carried out combined or complex treatment. Methods of radiation therapy: 1)
continuous radiation therapy; 2) single-fraction radiation therapy for SRS; fractionated radiation
therapy for Single Focal Dose from 1.6 Gy to 12.0 Gy 2-5 fractions per week (standard
fractionation, hypofractionation, hyperfractionation, accelerated fractionation,
multifractionation). In this case, external beam radiation therapy is carried out 2D, 3D, IMRT,
RapidArc, IGRT conformal irradiation Single Focal Dose 1.8-2.0-2.66, 2.67, 5.2 Gy 5 fractions per
week up to Total Focal Dose 50 Gy, 42.56 Gy, 40.05 Gy, 25 Gy and 60-70 Gy in independent mode,
Total Focal Dose 10-16 Gy (“Boost”) in the postoperative mode after organ-sparing operations. A
continuous course of radiation therapy is used, using y-therapy devices or linear accelerators.
Tomotherapy is used as a standard fractionation technique for administering single and total focal
doses. The main advantage is hypofractionation in Single Focal Dose 2.5 Gy. Intraoperative
radiation therapy is used in breast-conserving operations for T1-2NO-1MO. The bed of the
removed tumor is irradiated with an electron beam at a dose of 10-20 Gy in order to devitalize the
remaining malignant cells [3].

Now, regarding chemotherapy. There are several types of chemotherapy that differ in
purpose: 1) neoadjuvant chemotherapy of tumors is prescribed before surgery, in order to reduce
an inoperable tumor for surgery, as well as to identify the sensitivity of cancer cells to drugs for
further use after surgery; 2) adjuvant chemotherapy is prescribed after surgical treatment to

128



«Scientific Research and Experimental Development» (October 2-3, 2025). London, England I

prevent metastasis and reduce the risk of relapse; 3) curative chemotherapy is given to shrink
metastatic cancers. Depending on the location and type of tumor, chemotherapy is prescribed
according to different regimens and has its own characteristics.

Indications for chemotherapy: 1) cytologically and histologically verified BC; 2) in the
treatment of locally advanced tumors; 3) metastases in regional lymph nodes/distant organs -
lungs, liver, brain, bone structure; 4) tumor recurrence; 5) a satisfactory blood picture in the
patient: normal hemoglobin and hemocrit, the absolute number of granulocytes is more than 200,
platelets are more than 100,000; 6) preserved function of the liver, kidneys, respiratory system
and cardiovascular system; 7) the possibility of converting an inoperable tumor process into an
operable one; 8) patient’s refusal to undergo surgery; 9) improvement of long-term treatment
results in unfavorable tumor phenotypes (triple negative, HER2-negative cancer).

Contraindications to chemotherapy can be divided into two groups: absolute and relative.
Absolute contraindications: hyperthermia >38 degrees; disease in the stage of decompensation
(cardiovascular system, respiratory system, liver, kidneys); the presence of acute infectious
diseases; mental illness; the ineffectiveness of this type of treatment, confirmed by one or more
specialists; tumor decay (threat of bleeding); the patient's serious condition according to the
Karnofsky Performance Scale is 50% or less. Relative contraindications: pregnancy up to 16-18
weeks; intoxication of the body; active pulmonary tuberculosis; persistent pathological changes in
blood composition (anemia, leukopenia, thrombocytopenia); cachexia.

The rationale for prescribing neoadjuvant systemic therapy for BC is: high probability of
latent (micrometastatic) spread; the ability to reduce the amount of surgical intervention within
the “clean” resection margins; the ability to evaluate the clinical response to therapy in vivo;
availability of accurate pathomorphological assessment of the degree of tumor regression; the
possibility of special studies of biopsy tumor material before, during and after completion of
primary systemic treatment. For medullary carcinoma and adenoid cystic carcinoma, adjuvant
chemotherapy may not be required (in the absence of lymph node involvement).

And a very important and decisive aspect when prescribing adjuvant/neoadjuvant systemic
therapy is the molecular biological subtype of BC:

1. Luminal type A. In early BC (T1-2NOMO), hormone therapy is carried out only in the
presence of severe concomitant diseases and/or there are absolute contraindications to surgical
treatment until the maximum effect is achieved, followed by radiation therapy. For T2-4N1-3MO
locally advanced inoperable BC, it is recommended to prescribe hormone therapy with
antiestrogens and aromatase inhibitors; it is advisable to carry out treatment until the maximum
effect is achieved with clinical and instrumental assessment every 3 months. At the same time, in
most cases, the appointment of adjuvant/neoadjuvant chemotherapy (in addition to hormonal
therapy) is possible in the presence of at least two parameters: widespread process (> 4 regional
lymph nodes affected by metastases; >T3); Glll; young age; presence of pregnancy; increase in
initial Ki67 values during repeat biopsy/postoperative material after neoadjuvant hormone
therapy.

2. Luminal B (HER2 negative). Hormone therapy + chemotherapy in most cases. For Tla (<
5 mm) and NO - only adjuvant hormonal therapy. In other cases, chemotherapy with anthracycline-
and taxane-containing regimens in addition to hormone therapy. Adding platinum drugs to
adjuvant chemotherapy only in the presence of a BRCA1/2 gene mutation.

3. Luminal type B (HER2 positive). Chemotherapy + anti-HER2 therapy + hormone therapy.
For Tla (£ 5 mm) and NO: adjuvant hormone therapy only; chemotherapy and trastuzumab are
not indicated. For T1lb, c (> 5 mm but £ 20 mm) and NO: chemotherapy with paclitaxel (without
anthracyclines) in combination with trastuzumab (followed by hormone therapy) is possible. For
T2-T4 (> 20 mm) or N+: the first step is anthracyclines, then taxanes + trastuzumab * pertuzumab
(followed by hormone therapy).
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4. HER2 positive (non-luminal). Chemotherapy + anti-HER2 therapy. For T1a (€5 mm) and
NO: systemic therapy is not indicated. For T1b (> 5 mm but <10 mm) and NO: taxane chemotherapy
(without anthracyclines) in combination with trastuzumab is possible. For T1c-T4 (> 10 mm) or N+:
the first step is anthracyclines, then taxanes + trastuzumab * pertuzumab.

5. Triple negative (ductal). Chemotherapy including anthracyclines and taxanes. For Tla (<
5 mm) and NO, systemic therapy is not indicated. Adding platinum drugs to adjuvant
chemotherapy only in the presence of a BRCA gene mutation. There are also features when
prescribing adjuvant chemotherapy to patients who have received neoadjuvant chemotherapy in
full.

Also, a very important section is the use of hormone therapy in the adjuvant or
neoadjuvant mode. In the premenopausal period, hormone therapy is used as follows. After
completion of systemic chemotherapy and continued menstrual function, bilateral oophorectomy
or ovarian suppression with luteinizing gonadotropin releasing hormone agonists followed by an
anti-estrogen for 5 years is indicated. When menstrual function ceases after receiving courses of
chemotherapy and the level of estradiol in the blood is determined, an anti-estrogen is prescribed
to confirm true menopause. The following regimens with tamoxifen are used: 1) tamoxifen 20
mg/day orally daily for 5 years; 2) tamoxifen 20 mg/day orally daily, for 10 years, in the presence
of at least one unfavorable prognosis factor: age < 35 years, preserved ovarian function after
adjuvant chemotherapy, T3-4, involvement of > 4 axillary lymph nodes, GllI, positive HER2, high
Kie7; 3) tamoxifen 20 mg/day orally daily for 5 years, then aromatase inhibitors (letrozole 2.5
mg/day orally daily, or anastrozole 1 mg/day orally daily, or exemestane 25 mg/day orally daily)
for 5 years. For patients who have achieved stable menopause by the time they stop taking
tamoxifen, with at least one poor prognostic factor: age < 35 years, preserved ovarian function
after adjuvant chemotherapy, T3-4, involvement of > 4 axillary lymph nodes, GlIl, HER2 positive,
high Ki67; 4) ovarian suppressionl + tamoxifen 20 mg/day orally daily / aromatase inhibitors
(letrozole 2.5 mg/day orally daily, or anastrozole 1 mg/day orally daily, or exemestane 25 mg/day
orally daily) for 5 years, and also if there are indications for adjuvant chemotherapy and preserved
ovarian function after completion of chemotherapy; 5) bemaciclib 150 mg 2 times a day in
combination with endocrine therapy for the adjuvant treatment of hormone receptor positive
(HR+) and human epidermal growth factor receptor type 2 (HER2) negative BC in early stages with
involvement of regional lymph nodes and a high risk of relapse [3].

In pre- or perimenopausal women, endocrine therapy with aromatase inhibitors should be
combined with a luteinizing hormone-releasing hormone agonist. To achieve ovarian suppression,
it is possible to use the following methods: 1) surgical castration (bilateral oophorectomy); the
most effective method, causes irreversible shutdown of ovarian function; 2) medicinal (analogues
of luteinizing gonadotropic hormone: goserelin 3.6 mg intramuscularly once every 28 days or 10.8
mg subcutaneously once every 12 weeks; or buserelin 3.75 mg intramuscularly once every 28
days; or leuprorelin 3.75 mg IM 1 time in 28 days): causes reversible suppression of ovarian
function; does not always provide complete suppression of ovarian function, especially in young
women; to confirm complete ovarian suppression, it is necessary to determine estradiol in the
blood serum; determination of follicle-stimulating hormone during treatment with luteinizing
gonadotropic hormone analogues is not informative; aromatase inhibitors should be started 6-8
weeks after the first administration of luteinizing gonadotropin hormone analogues; luteinizing
gonadotropin hormone analogues are administered monthly; 3) radial, causes irreversible
shutdown of ovarian function. The optimal method of ovarian suppression has not been
determined; it is usually prescribed for a period of 2-5 years.

Hormone therapy for BC for menopausal patients is carried out in the following variations:
1) tamoxifen 20 mg/day orally daily for 5 years; 2) aromatase inhibitors (letrozole 2.5 mg/day orally
daily, or anastrozole 1 mg/day orally daily, or exemestane 25 mg/day orally daily) for 5 years; in
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the presence of at least one unfavorable prognosis factor: preserved ovarian function after
adjuvant chemotherapy, T3-4, involvement of > 4 axillary lymph nodes, Glll, positive HER2, high
Ki67; 3) tamoxifen 20 mg/day orally daily for 10 years; in the presence of at least one unfavorable
prognosis factor: preserved ovarian function after adjuvant chemotherapy, T3-4, involvement of
> 4 axillary lymph nodes, GllI, positive HER2, high Ki67; 4) tamoxifen 20 mg/day orally daily for 5
years, then aromatase inhibitors (letrozole 2.5 mg/day orally daily, or anastrozole 1 mg/day orally
daily, or exemestane 25 mg/day orally daily) for 5 years. For patients who have reached stable
menopause by the time they stop taking tamoxifen, in the presence of at least one unfavorable
prognosis factor: preserved ovarian function after adjuvant chemotherapy, T3-4, involvement of
> 4 axillary lymph nodes, GllI, positive HER2, high Ki67; 5) abemaciclib 150 mg 2 times a day in
combination with endocrine therapy for the adjuvant treatment of hormone receptor-positive
(HR+) and human epidermal growth factor receptor type 2 receptor-negative (HER2-) BC in the
early stages with involvement of regional lymph nodes and a high risk of relapse - continuously for
2 years or until disease relapse or intolerable toxicity develops [3].

And, of course, the surgical method remains one of the leading methods in the treatment
of this pathology, and in some cases, it is the only method of treatment (cancer in situ). For BC,
the following types of surgical interventions are performed: 1) radical mastectomy according to
Halstead - single-block removal of the mammary gland along with the pectoralis major and minor
muscles and their fascia, subclavian, axillary and subscapular tissue with lymph nodes within the
anatomical cases; 2) extended axillary-thoracic radical mastectomy, single-block removal of the
mammary gland with the pectoral muscles, subclavian-axillary and subscapularis tissue, as well as
a section of the chest wall with parasternal lymph nodes and internal mammary vessels; 3)
functionally sparing operations (modified radical mastectomy - differs from Halstead mastectomy
by preserving the pectoralis major muscle; modified Madden mastectomy - differs from Halstead
mastectomy by preserving both pectoral muscles; 4) simple mastectomy - removal of the
mammary gland with the fascia of the pectoralis major muscle (indications: decaying tumor,
advanced age, severe concomitant diseases; 5) radical sectoral resection - removal of the sector
along with the tumor, part of the underlying fascia of the pectoralis major and minor muscles,
subclavian, axillary, subscapular tissue with lymph nodes in one block; 6) sectoral resection -
removal of the breast sector to the underlying fascia (performed only for diagnostic purposes or
in combination with radiation therapy for cancer in situ); 7) biopsy of the sentinel lymph node is
carried out for diagnostic and therapeutic purposes in the early stages of the disease (1st level
lymph nodes are removed with a histological express study to determine the presence of elements
of a malignant tumor); detection of sentinel lymph nodes is possible using radioactive colloid
and/or blue dye; a combined determination method is preferred.

Indications for performing organ-preserving operations: the presence of a nodular form of
cancer up to 2.0 cm in size; absence of multicentricity and multifocality of tumor growth (on
mammograms, ultrasound data, clinical examination); slow and moderate growth rate, doubling
of tumor size no faster than 3 months (according to medical history); a favorable ratio of the size
of the mammary gland and the tumor to obtain a good cosmetic result of the operation; absence
of distant metastases; the presence of single metastases in the axillary region is acceptable; the
patient’s desire to preserve the mammary gland; satisfactory objective tumor response (partial
and complete tumor regression) to previous neoadjuvant systemic treatment.

Reconstructive operations can be performed for stages I-lll of BC at the request of the
patient at any tumor location: 1) reconstruction (primary or delayed) of the mammary gland using
an endoprosthesis (implant) (this type of operation involves the installation of a temporary
(expander) or permanent prosthesis under the pectoralis major muscle, which allows
compensation for the defect due to its volume, after mastectomy); 2) one-stage reconstruction: a
skin-skin-sparing mastectomy is performed with the fascia of the pectoralis major muscle (if tumor
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cells are detected in the tissue behind the nipple during express histological examination, the
nipple with the areola is removed); 3) reconstruction (primary or delayed) of the mammary gland
using one’s own tissues (autoplasty); this type of reconstruction involves replacing the defect using
one’s own tissues; basically, 2 types of operations are used - breast reconstruction by replacing
with a TRAM flap (using a flap based on the rectus abdominis muscles) and breast reconstruction
by replacing with a thoracodorsal flap, which is used in combination with an endoprosthesis.

Types of surgical interventions for metastatic BC: 1) sanitary/simple mastectomy (if there
is a threat of bleeding for health reasons); 2) open liver biopsy (diagnostic surgery for suspected
liver metastases); 3) other diagnostic manipulations on the liver (liver resection in the presence of
single metastatic foci in the liver); 4) excision of the affected area or tissue of the meninges (in the
presence of solitary metastatic foci of the meninges); 5) other types of excision or destruction of
the damaged area or brain tissue (in the presence of solitary metastatic foci in the brain); 6)
precision resection of a segment of the lung (in the presence of solitary metastatic foci in the
lungs); 7) laparoscopic salpingo-oophorectomy (prophylactic bilateral removal of appendages for
hormone-dependent BC tumors in premenopausal patients); 8) total hysterectomy with
appendages (for metastatic lesions of the ovaries, uterine body); 9) electrochemotherapy for
intradermal metastatic lesions (combination treatment that uses the administration of
chemotherapeutic drugs in association with electroporation of the cell membrane).

Contraindications to surgical treatment for BC: the patient has signs of inoperability and
severe concomitant pathology; distant metastases, the presence of a disseminated tumor process;
synchronously existing and widespread inoperable tumor process of another localization, for
example lung cancer, etc.; chronic decompensated and/or acute functional disorders of the
respiratory, cardiovascular, urinary system, gastrointestinal tract; allergy to drugs used in general
anesthesia.

Also, a very important point is preventive measures for BC. Primary prevention of BC is the
prevention of the disease by studying the etiological and risk factors (normalization of family life,
timely implementation of childbearing, breastfeeding the baby, avoiding marriages in cases of
mutual cancer). Secondary prevention of BC is the early detection and treatment of precancerous
diseases of the mammary glands. Tertiary prevention is prevention, early diagnosis and treatment
of relapses and metastases; using a nutritious diet rich in vitamins and proteins, giving up bad
habits (smoking, drinking alcohol), preventing viral infections and concomitant diseases, regular
preventive examinations with an oncologist, regular diagnostic procedures (radiography of the
lungs, ultrasound of the liver, kidneys, neck lymph nodes).

Prophylactic mastectomy - risk-reducing surgeries, such as mastectomy with
reconstruction, may be offered to women at risk. The risk of developing BC is reduced by
approximately 90-95%, however, absolute guarantees regarding the occurrence of BC in the
future are impossible. Indications for performing bilateral prophylactic mastectomy in women
who do not currently have BC (in order to reduce the risk of developing primary BC): mutations of
the BRCA1 and BRCA2 genes; family history (presence of BC in first- and second-line relatives)
without a proven mutation; histological risk factors are atypical ductal or lobular hyperplasia.
Indications for performing prophylactic contralateral mastectomy in women with current or past
BC: newly diagnosed unilateral BC stage I-1l, or a history of stage I-Il BC (in order to reduce the risk
of developing cancer in the contralateral mammary gland and achieving symmetry with the
operated mammary gland); lobular carcinoma in situ. Contraindications for use: age over 70 years;
general contraindications to surgical treatment; synchronous and metachronous malignant
tumors, with the exception of skin cancer [3].

Next, of course, it is necessary to discuss in detail the issue of BC screening. The key
concept of BC screening is the detection of oncological pathology in the early stages, when the
prognosis is most favorable and allows you to get the best long-term treatment results. A
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preventive examination always has advantages over a diagnostic examination when symptoms of
the disease are already present. At the same time, upon receipt of the M2 and M3 indices
according to the BI-RADS classification, it is possible to timely additionally examine these patients
and, if necessary, take them to the dispensary record by a district mammologist with effective
dispensary examinations and treatment of precancerous breast diseases. Along with this, it must
be understood that the main conditions for screening for BC are the availability of trained
personnel and a standardized approach to identifying the trait under study and evaluating the
results. The methods used should be sufficiently simple, reliable and reproducible, and also have
sufficient sensitivity and high specificity. Such qualities are fully possessed by modern digital
mammography [4,5,6].

Now, regarding this pathology in our country at the republican level. BC ranks first in the
structure of the frequency of malignant neoplasms in both sexes in the population with a share of
14.9% (14.7% in 2022). This situation has been stable since 2004, in addition, BC ranks first and
stably remains in this position in the structure of female oncopathology.

The incidence of BCin 2023 as a whole in the country increased to 27.7 per 100 thousand
of the population with a growth rate of 4.3% compared to the previous year (in 2022 - 26.5). In
the structure of cases, BC ranks first in the absolute majority of regions and cities of the country
[7].

The incidence of BC in 12 regions of the country is higher than the national average (27.7
per 100 thousand of the population). The top three regions by this indicator are North Kazakhstan
- 45.1; East Kazakhstan - 41.7 and Karaganda - 40.4. Next come: Kostanay - 39.1; Abay - 38.1;
Pavlodar - 37.5; the city of Almaty - 36.2; Akmola - 35.9; the city of Astana - 34.3; Ulytau - 33.4;
West Kazakhstan - 28.7 and Aktobe - 28.4 regions. This indicator is below the national average in
8 regions: Turkestan - 11.4 (the lowest level); Zhambyl - 15.8; Mangistau - 16.7; the city of
Shymkent - 17.9; Almaty - 20.0; Kyzylorda - 20.2; Atyrau - 22.5 and Zhetysu - 22.8 per 100 thousand
population. Mortality from this pathology was 5.3 per 100 thousand population. In the structure
of causes of death in women in 2023, this pathology continues to occupy a leading position (1st
rank place), amounting to 17.3% or 1056 people (17.2% and 1060 women, respectively).

The regions with the BC mortality rate above the national average (5.3 per 100,000
population) are: East Kazakhstan - 9.6 (maximum level); Pavlodar - 8.2; the city of Almaty - 7.8;
Abay - 6.7; the city of Astana - 6.5; West Kazakhstan - 6.2; Kostanay - 6.1; Karaganda and North
Kazakhstan - 5.6 and Akmola - 5.5 regions of the country. The lowest rates were recorded in
Turkestan - 2.3 (minimum level); Ulytau - 3.2; Aktobe - 3.4; Atyrau - 3.6; Zhetysu - 3.7; Mangistau
- 4.0; Kyzylorda - 4.3; Almaty - 4.6; in the city of Shymkent - 4.7; in Zhambyl - 4.8 regions per 100
thousand population [7].

The number of deaths from BC, not registered with oncology organizations and established
posthumously in the Republic of Kazakhstan in 2023 amounted to 4 people; at the same time, the
specific weight was 0.1% and this is the 22nd ranking place, as in the previous year.

At the same time, the one-year mortality rate was 3.4%. At the same time, the ratio
between one-year mortality and neglect (stage IV) was, asin 2022, 0.7. At the same time, we recall
that the farthest from "1" is the worst ratio between the indicators of one-year mortality and
neglect.

Now, regarding preventive examinations. It should be noted that during large-scale
preventive examinations of the population in 2023, significantly more patients with malignant
neoplasms were actively identified than in 2022. This is 25,193 patients against 23,623 patients
identified in 2022, i.e. +6.6%. This is due to the further abatement of the epidemiological situation
with coronavirus and the increased availability of preventive care for the population. The
proportion of patients identified during routine examinations increased from 62.0% to 62.4% of
the total number of patients identified per year.
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The number of newly identified BC patients registered with oncology organizations in 2023
amounted to 5,426 people (5,101 in 2022).

As for preventive examinations. The absolute number of BC patients identified during
routine examinations amounted to 3,072 people (2,822 a year earlier). At the same time, the
proportion of those identified during routine examinations increased from 55.3% in 2022 to 56.6%
in 2023. At the same time, despite the fact that the absolute number of people diagnosed with
this pathology increased from 2474 to 2636 people, the proportion of patients diagnosed with BC
at early (I, Il) stages decreased from 87.7% to 85.8%. Of course, when analyzing the
epidemiological situation, early diagnostic indicators are very important issues.

The regions where the proportion of patients with early stage | of the pathology in question
is above the national average (35.8% and 9th place) include the following: Ulytau - 56.8% (the best
indicator); Kyzylorda - 50.3%; Turkestan - 47.3%; the city of Shymkent - 46.0%; West Kazakhstan -
45.4%; the city of Astana - 44.6%; Mangistau - 44.2%; North Kazakhstan - 41.4%; Karaganda -
38.7%; Almaty - 38.5%; Pavlodar - 38.1% and East Kazakhstan - 36.1%. The lowest rates of early
diagnosis were recorded in the Zhambyl region - only 14.0%; Atyrau - 24.4%; Akmola - 25.2%; the
city of Almaty - 26.2%; Kostanay - 27.4%; Zhetysu - 31.4%; Aktobe - 35.0% and Abay - 35.7% regions
of the country [7].

The average indicator in the country for detecting patients with BC at early (I and Il) stages
was 88.4%, and this is a high 4th rank place among all nosological forms of malignant neoplasms.

The regions where the proportion of patients with BC detected at stages I-Il is above the
average in the republic include the following regions: Atyrau - 94.2%; Aktobe - 92.4%; Kyzylorda -
92.3%; Pavlodar - 92.1%; the city of Shymkent - 92.0%; West Kazakhstan - 91.8%; North Kazakhstan
-91.6%; the city of Astana - 91.3%; Turkestan - 90.9; Ulytau - 90.5%; Almaty and the city of Almaty
- 89.0%; Abay - 88.5%. Mangistau region is on par with the national average. Below the national
average are: Karaganda - 79.8%; Kostanay - 81.1%; Akmola - 82.4%; Zhetysu - 86.2%; East
Kazakhstan - 86.6%; and Zhambyl - 87.6% of the regions [7].

As can be clearly seen from the above data, there is a very wide range in early diagnosis
rates (at stage | of the disease) across the country, from very good to dismal. Of course, it is
necessary to take into account migration processes and other factors affecting the early diagnostic
rates, but nevertheless, the obtained results give a reason not to stop there, both for oncologists
and mammologists, obstetricians-gynecologists, radiologists, and, naturally, for general
practitioners, since improving the early diagnostic rates of malignant tumors, as one of the main
postulates and one of the main tasks of medicine in general, continues to be relevant today.
Among the visual localizations of malignant tumors in the reporting year, the proportion of seven
main forms determines the picture of late diagnostics (stages Ill-IV) and amounts to 13.3% in total,
with a decrease compared to the level of the previous year (2022 - 14.2%). At the same time, with
BC, the neglect rate was 11.6% (13.8% - in 2022).

The proportion of stage IV BC among all nosological forms of malignant neoplasms was
4.3%. The following indicators were noted by regions of our country: in East Kazakhstan - 8.4%
(the worst result); Karaganda - 7.4%; Mangistau - 6.2%; Kyzylorda - 5.9%; Almaty - 5.3%; Atyrau -
5.1%; Akmola and Kostanay - 5.0%. At the same time, the lowest neglect of this cancer localization
was established in the West Kazakhstan region - 2.1% [7].

The morphological verification rate of the disease in the country was 99.4%. At the same
time, the leaders in this aspect with a 100% indicator are Almaty, Zhambyl, Mangistau, North
Kazakhstan, Ulytau regions and the city of Shymkent. Next come: the city of Astana and the
Karaganda region (99.8%); East Kazakhstan (99.7%); the city of Almaty, Turkestan and Abay regions
(99.6%); West Kazakhstan (99.5%). At parity with the national average are Kostanay and Atyrau
regions. Then come: Aktobe (98.9%); Pavlodar (98.2%); Zhetysu (98.1%); Akmola (97.8%);
Kyzylorda (97.0% - the worst indicator in the republic) regions.
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The total number of patients with malignant neoplasms registered with specialized
oncology organizations of the republic continued to grow and by the end of 2023 amounted to
218,186 people, with an increase of 6.0% compared to the level of the previous year (2022 -
205,822, +5.8%). The overall incidence rate of malignant neoplasms increased by 3.9%, from
1055.3to 1096.4 per 100 thousand people. The growth of this indicator is due to both the increase
in the incidence and detection of pathology, and the increase in the survival rate of cancer
patients. In addition, statistical data on patients diagnosed with malignant neoplasms, who have
been under observation for 5 years or more, and continue to be observed in 2023, showed that
the number of patients under observation by oncological organizations in Kazakhstan for over five
years continued to grow and at the end of the reporting year amounted to 117,616 people, with
an increase of 6.2% (2022 - 110,790 people, +6.6%) (form. No. 7).

It is impossible to ignore such an important clinical aspect as the coverage of patients with
a diagnosis of BC in the Republic of Kazakhstan with special treatment.

In 2023, the number of hospitalizations for all nosological forms of malignant tumors in the
country's oncology organizations amounted to 108,252 cases (2022 - 101,095), with an increase
of 7.1% compared to the previous year, which is associated with a constant increase in the number
of cancer patients, improved standardization of oncology care, and the development of palliative
and rehabilitation services.

At the end of 2023, the absolute number of BC patients who completed specialized
treatment amounted to 3,419 people, continuing treatment - 1,729 patients. The following results
were obtained in percentage terms by methods and types of treatment: 40.9% of patients
received complex treatment, 21.8% received only surgical treatment, 20.0% received only drug
treatment, 12.6% received combined treatment, 1.1% received only radiation treatment, 0.7%
received chemoradiation treatment.

Next, regarding the five-year survival rate of patients. As for BC, at the end of 2023, 48,496
people were registered with the dispensary, or 243.7 per 100 thousand of the population. At the
end of 2022, there were 45,728 patients, or 234.5 per 100 thousand of the population,
respectively.

At the same time, the lethality of the observed contingents decreased slightly from 2.3%
in 2022 to 2.2 in 2023.

The five-year survival rate of patients with BC was 57.7% in 2023 and 57.1% in 2022 [7].

Mass screening to identify BC patients should mainly involve healthy women without any
signs of the disease or symptoms. Screening not only helps to detect hidden forms of cancer that
can be treated, but also has psychological value for women. As a result of screening, women are
convinced that they do not have BC, and this is the most important potential success of such
programs. While the ultimate goal of screening is to reduce BC mortality, its immediate goal is to
detect cancer before clinical manifestation. However, BC is a heterogeneous disease, which can
significantly affect the effectiveness of screening. Screening models for BC are usually based on
the fact that the majority of detected tumors are invasive cancers in the early stage of progression.
In addition, it must be taken into account that the detection of cancer (or its precursors) before
clinical manifestation increases the risk of false positive diagnosis [8,9].

Mammography has a sensitivity of 95% and a specificity of 97%. These indicators decrease
when examining women with denser mammary glands (young age, use of hormone therapy), with
low quality mammography, and also with insufficient qualifications of the radiologist. Detection of
high-grade invasive cancer by screening, when the tumor is not yet detected by clinical
examination (palpation), means the possibility of reducing mortality from BC [10].

Preventive screening for early detection of BC in the Republic of Kazakhstan includes [11]:

1) mammography of both mammary glands in two projections - direct and oblique in the
mammography room of the city, district polyclinic (mobile medical complex). All digital
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mammograms in the presence of a system for archiving and transferring medical images are
copied to CDs and other electronic media and transferred to the server of the mammography
room of the Cancer Center using specialized licensed software integrated between medical
organizations; in case of impossibility of digital transmission - they are printed on X-ray film at a
scale of 1:1 - 100% (1 patient - 1 set - 2 or 4 mammograms) with subsequent transfer to the
mammography room of the Cancer Center;

2) interpretation of mammograms according to the BI-RADS classification (MOt, MOd, M1,
M2, M3, M4, M5) by two or more independent radiologists of the same medical organization -
double reading or different medical organizations: a radiologist of the mammography room city,
district polyclinic (mobile medical complex) - the first reading, and the radiologist of the
mammography room of the Cancer Center - the second reading;

3) in-depth diagnostics - targeted mammography, ultrasound examination (hereinafter -
ultrasound) of the mammary glands, trepanobiopsy, including under ultrasound or stereotaxic
control for histological examination, which is carried out in case of detection of pathological
changes on mammograms (M0d) in the mammography room of the Cancer Center.

V An average medical worker or a responsible person of the organization of outpatient care
sends the patient for mammography to the district, city polyclinic.

V The X-ray laboratory assistant of the mammography room of the city, district polyclinic
(mobile medical complex) performs mammography, fills out a referral for double reading of
mammograms and transmits the referral through information interaction.

V Radiologist of the mammography office of the city, district polyclinic (mobile medical
complex): fulfills the requirements for the safety and quality of mammographic examinations;
evaluates the quality of the images provided and the correctness of the installation; performs
repeated mammography in the MOt category (technical errors of mammography); determines the
radiological density of the mammary glands on the ACR scale (A, B, C, D) indicating this parameter
in the study protocol; conducts the first reading of mammograms with interpretation of the BI-
RADS classification results. In the MOd category (undetermined or suspicious radiological changes
requiring additional examination), the study protocol indicates the predominant pathology:
education, asymmetry, violation of architectonics, microcalcifications; sends mammograms,
electronic copies of mammograms through the archiving system and transfer of medical images
to the workplace of the mammography office of the Cancer Center together with directions for
double reading of mammograms; directs low-dose CT images through the system of archiving and
transferring medical images to the workplace of the CT office of the Cancer Center together with
copies of images recorded on CD-ROMs or other electronic media and directions for double
reading.

V The radiologist of the mammography room of the Cancer Center: evaluates the quality
of the provided images and the correctness of the styling. Viewing digital X-ray images transferred
to the server or on digital media (CD, DVD) is carried out on a monitor for interpreting digital X-
ray images with a resolution of at least 5 megapixels, which has a certified grayscale transmission
in accordance with the DICOM standard; conducts a double (second) reading of mammograms
with the interpretation of the results according to the BI-RADS classification, using, if necessary,
archival images. Organizes the third reading according to indications. With double reading, an
independent interpretation of the images is carried out (blinding method - the second radiologist
does not know the results of the first reading); in the MOm category (technical errors in
mammography), recommends repeat mammography; in the MOd category (uncertain or
suspicious radiographic changes requiring additional examination), the study protocol indicates
the predominant pathology: education; asymmetry, violation of architectonics,
microcalcifications; recommends that the outpatient care organization, according to indications,
invite the patient for in-depth diagnostics (targeted mammography, ultrasound of the mammary
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glands, trephine biopsy, including under ultrasound or stereotaxic control, followed by histological
examination of the material); collects and archives all mammograms (films and electronic media)
made as part of the examination. The shelf life of mammograms is at least 3 years after leaving
the age subject to a screening study; the results of the double (second) reading are transferred to
the outpatient care organizations through information exchange.

V Indications for in-depth diagnostics are the conclusions of double reading mammograms
MOd (uncertain or suspicious X-ray changes requiring additional examination).

V In-depth diagnostics is carried out in two stages. At the first stage, ultrasound is
performed, according to indications, targeted mammography, possibly with an increase (with
asymmetry, violation of architectonics and the presence of microcalcifications). When visualizing
a suspicious pathology (M4 and M5), the second stage is performed - trepanbiopsy, including
under ultrasound control and stereotaxic control for histological examination.

V Histological examination is carried out in the laboratory of pathomorphology or
pathological bureau. Morphological interpretation of the biopsy is carried out in accordance with
the recommendations of the World Health Organization.

V Physician or responsible person of the outpatient care organization:

1) upon receipt of a mammography result according to the BI-RADS classification:

- in case of MOt (technical errors in mammography) - sends the patient for a second X-ray
examination to the mammography room of the city, district polyclinic (mobile medical complex);

- with M0Od (undefined or suspicious X-ray changes requiring additional examination) -
sends the patient for in-depth diagnostics to the mammography room of the Cancer Center;

- with M1 (no changes detected) - recommends that the patient undergo a follow-up
mammography examination after 2 years. With radiological density of the mammary glands, C and
D are sent for ultrasound of the mammary glands to exclude a false-negative result of
mammography;

- with M2 (benign changes), refer the patient for a consultation with an oncologist
(mammologist) of the clinical diagnostic department, followed by a screening mammography
examination after 2 years;

- with M3 (probable benign changes) - sends the patient for short-term dynamic radiation
observation to the local doctor with the recommendation of control mammography or ultrasound
in 6 months;

- with M4 (signs that cause suspicion of malignancy), M5 (practically reliable signs of
malignancy) and if it is technically impossible to perform a trepanbiopsy or a biopsy is refused, a
referral to an oncologist (mammologist) of the clinical diagnostic department for dynamic
observation and decision on the verification of the identified pathology;

2) upon receipt of the result of a histological examination:

- benign education - refers the patient to an oncologist (mammologist) of the clinical
diagnostic department for dynamic monitoring, followed by a screening mammography
examination after 2 years;

- formation with an indeterminate malignant potential or carcinoma in situ - refers the
patient to the Cancer Center for consultation and treatment, followed by dynamic observation by
an oncologist (mammologist) of the clinical diagnostic department at the place of her attachment;

- malignant neoplasm - refers the patient to the Cancer Center for treatment and follow-
up;

3) communicates the results of the screening examination to the patient in any available
way (by telephone, in writing, through electronic means of communication);

4) enters the results of double reading, in-depth diagnostics, histological examination,
recommendations of the radiologist of the Cancer Center mammography room into the
information system.
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Establishing the size of the primary tumor is especially important in screening. Tumor size
is an important criterion for evaluating the quality of screening and determining the ability of X-
ray mammography to detect non-palpable tumors. Therefore, it is extremely important that
pathologists measure tumor diameter as accurately as possible. The smaller the size of the primary
tumor, the greater the likelihood of error in determining its size.

In 2023, the number of patients identified during screening examinations increased by
22.5%, from 2,230 to 2,731 people, as a result, the detection rate during screenings increased
from 5.9 to 6.8%. During mammographic screening for BC in 2023, 918,464 women of the target
group aged 40 to 70 were examined (a year earlier - 808,503 women). During mammographic
screening in 2023, 1,875 cases of BC were detected (2022 - 1,570 cases). The cancer detection
rate increased from 1.94 to 2.04 per 1,000 examined. The best result is in the North Kazakhstan
region - 3.11 per 1,000 examined women (2022 - 2.31). High detection rates of BC were observed
in Aktobe, Almaty, Atyrau, West Kazakhstan, Karaganda, Kostanay regions and in two megacities -
the cities of Astana and Almaty. Low detection rates per 1000 examined, compared with the
national average, were observed in Abay, Akmola, East Kazakhstan, Zhambyl, Kyzylorda,
Mangistau, Pavlodar, Turkestan, Ulytau regions and the city of Shymkent. The lowest result was in
Zhambyl region - 0.96 per 1000 examined women (2022 - 0.58). Compared to 2022, an increase
in the detection of BC was noted in all regions, with the exception of Akmola (from 2.42 to 1.99),
East Kazakhstan (from 2.21 to 1.93), West Kazakhstan (from 2.29 to 2.28), Karaganda (from 2.63
to 2.15), Pavlodar (from 2.15 to 1.51) regions, where a deterioration in results was allowed [7].

Summarizing the above, we can conclude that BC, along with lung cancer, continues to
firmly occupy a leading place from year to year among all existing malignant tumors of other
localizations. At the same time, taking into account a number of factors, the indicators of early
diagnostics do not allow oncologists to "sleep peacefully". Despite the attitude to visually
accessible localizations, the percentage of locally advanced forms of this type of tumors still
remains quite high. The variability and veiled nature of symptoms, their similarity with various
non-core processes (for example, the mastitis-like form of BC, often imitating mastitis), leads to
the neglect of the disease. All this requires oncologists, and first of all, primary health care workers
and, of course, mammologists, obstetricians and gynecologists, as well as radiologists to increase
the level of oncological alertness, inform the population about early symptoms that may indicate
this pathology or the onset of proliferative changes and conduct high-tech diagnostic measures,
including for the purpose of differential diagnosis and, as a result, timely treatment.

Patients registered with various forms of so-called mastopathy need to regularly visit
specialized specialists and, if necessary, undergo examination.

An epidemiological assessment of the situation with BC in our country allows us to say that
in the regions there are sometimes significant differences not only in morbidity rates, but also in
the parameters of early diagnosis and mortality from this pathology. In connection with the above,
this pathology continues to be a serious problem of modern clinical oncology.
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Air pollution is one of the most urgent environmental problems of our time. According to
the World Health Organization (WHO, 2023), almost 99% of people on Earth breathe air that
exceeds the recommended safety levels. This problem is especially severe in developing regions,
including Central Asia, where industrial activities, urban growth, coal-based heating, and natural
dust storms significantly reduce air quality. | believe that air pollution is not just an environmental
issue but also a social and health problem that affects the most vulnerable groups — pregnant
women and children. Protecting them should become a national priority for every Central Asian
country.

In recent years, global research has shown that polluted air contributes to millions of
premature deaths annually, with a growing proportion linked to non-communicable diseases such
as cardiovascular, respiratory, and metabolic disorders (WHO, 2023). Among all population
groups, pregnant women and young children are considered the most sensitive to air pollution
exposure. Fine particulate matter (PM,.s), a major component of polluted air, can penetrate deep
into the lungs and even cross the placental barrier, directly affecting the developing fetus (Amegah
& Jaakkola, 2016). According to Li et al. (2017), every 10 pg/m? increase in PM,.s concentration
during pregnancy increases the risk of preterm birth by 7%. This is an alarming finding, particularly
for Central Asian countries where PM,.s levels frequently exceed WHO’s recommended limit of 5
ug/m?3 by ten to twenty times during winter months (World Bank, 2023).

Air pollution affects maternal and child health through multiple pathways. Firstly, polluted
air can lead to inflammation and oxidative stress in pregnant women, reducing oxygen supply to
the fetus and leading to complications such as low birth weight and premature delivery (Li et al.,
2017). Secondly, long-term exposure to nitrogen oxides, sulfur dioxide, and heavy metals can
weaken the immune system of infants and increase the incidence of asthma, bronchitis, and other
chronic respiratory diseases in childhood (Frontiers in Public Health, 2024). In addition, some
studies have found that exposure to polluted air in early life may impair neurodevelopment,
leading to lower cognitive performance in school-age children. This means that air pollution not
only threatens physical health but also the intellectual potential of future generations.

In Central Asia, these problems are intensified by the region’s unigue environmental and
economic conditions. Many urban areas, such as Almaty (Kazakhstan), Bishkek (Kyrgyzstan),
Dushanbe (Tajikistan), and Tashkent (Uzbekistan), suffer from severe winter smog caused by the
combined effects of coal-based heating, industrial emissions, and vehicle exhaust (World Bank,
2023). In Almaty, for example, wintertime PM,.s concentrations can exceed 90 pg/m?3, which is
nearly twenty times higher than the WHO guideline (World Bank, 2023). The Aral Sea disaster has
also contributed to regional air pollution — as the sea dried up, it exposed large areas of toxic dust
that are carried by winds across Uzbekistan and Kazakhstan (UNEP, 2022). These dust storms
contain pesticide residues and heavy metals, which pose additional risks to human health,
especially for pregnant women and children in nearby rural settlements.
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Despite the growing evidence of harm, air pollution and health are still under-researched in
Central Asia. Only a few studies have been conducted locally, and many health effects remain
undocumented. This lack of data makes it difficult for policymakers to create targeted
interventions. In my opinion, Central Asian governments and universities should strengthen
research collaboration and air quality monitoring. For example, installing more ground-level
sensors, developing regional databases, and involving medical researchers in air pollution studies
could help to better understand how exposure affects pregnancy outcomes and child
development in this region. Data-driven policies could then guide urban planning, transport
systems, and clean energy strategies that protect vulnerable populations.

However, solving this problem requires more than scientific evidence — it also requires
social and political commitment. Air pollution is closely connected to inequality. Poorer families
often live in more polluted districts, use cheaper and dirtier fuels for heating, and have less access
to medical care or clean nutrition. As a result, they face a higher risk of complications during
pregnancy and childhood. Therefore, environmental justice should be considered an essential part
of public health policy. Programs that support low-income families with clean heating
technologies, access to healthcare, and public awareness about pollution exposure could make a
real difference. Protecting maternal and child health is not only a medical challenge but also a
moral responsibility.

In my view, the Central Asian region has the potential to become an example of successful
transition toward cleaner air. Renewable energy sources such as solar and wind are abundant in
these countries, and their gradual adoption could significantly reduce emissions from coal. Public
awareness campaigns — especially targeting young mothers, schools, and local communities —
can help people understand how daily actions influence air quality and health. Moreover,
international cooperation and support from organizations like WHO, UNEP, and the World Bank
can provide technical expertise and funding for sustainable air management systemes.

In conclusion, air pollution poses a serious and growing threat to maternal and child health
in Central Asia. The evidence from global studies clearly shows that exposure to polluted air during
pregnancy and early childhood has long-term consequences for human health and development.
Yet, regional challenges such as industrial emissions, coal-based heating, and the Aral Sea dust
crisis make this issue even more urgent. | believe that clean air should be treated as a fundamental
human right and a national priority. By investing in research, renewable energy, and health
protection programs, Central Asian countries can ensure a healthier and more sustainable future
for their mothers and children — the most valuable part of society.
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